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- Evaluation of the Fetal Dose during Prophylactic Placement of Internal lliac Artery
Balloon Occlusion Catheters in Placenta Accreta -
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HUZ YA = SiemensAF] Axium Artis dBA (Siemens
Medical Solution, Germany)Z& ©]-&3}3 11, AtRE o4l
3l= M= (phantom)2 7}2 300 mm, A2 300 mm, 57
10 mm o}=2E WM (acryl phantom)Z ©]-835Fth 2| A
2o AIYTlS Z1T 9 0,3mme] A}
(Apron : Protech Leaded Eyewear Inc, USA), A3o] A}
SE= A= wAo] &= OSLD Reader(MicroStar

Table 1 The position of the fetus organ in the MRI image & Fluoroscopy time during Interventional procedure

Age of Gestation Organs of the height (cm) Distance from the center (cm) Abdominal Fluor.oscopy
Case  mother height of the time
vean M T opal somach  bledder  eyeball  stomach  bladder | mother (om) (sec)
1 37 38 14.2 16.7 14.4 2.6 12,2 14,2 24 168
2 33 38 14.0 17.8 13.6 3.4 13.4 14.0 27 150
3 33 37 13.9 13.9 13.6 7.0 11.8 14.8 26 84
4 38 35 11.4 18.3 17.2 9.0 1.2 6.3 26 30
5 32 38 13.5 14.4 14,7 4.1 9.0 12,9 26 24
6 37 38 14.5 18.6 15.0 1.8 12,3 8.5 24 42
7 39 38 10.5 13.8 13.3 10.3 5.7 8.3 23 120
8 29 39 11.8 14,7 14.0 5.1 6.3 11.2 23 90
9 39 35 14.0 19.4 18.0 3.6 8.3 13.5 26 120
10 40 37 13.5 18.5 13.7 14.9 10.4 13.7 26 120
11 40 37 16.5 14.6 15.6 6.5 9.4 144 26 108
12 40 36 12,7 13.0 15.7 5.9 7.2 10.3 26 204
13 38 38 13.2 13.9 16.0 4.6 13.5 16.1 24 66
14 35 35 20.7 15.4 18.0 3.6 10,2 12,6 27 114
15 28 33 13.6 13.2 16,0 2.6 11.2 15.5 26 108
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Fig. 1 (A) Siemens Axium Artis dBA (B) arcyl phantom

(©) Apron Fig, 2 The position of the fetus organ in the MRI image
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AF2-E] OSLD AA1= Annealing & W12k Al 7t 14 cm(13,9%2.36), 16 cm(15,712.23), 16 cm(15,.3+1,57)
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2 9
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A, 9, WPl QA5 330 OSLAAE A7)z 2+ 2 AL, Ha Ale A9 #o|Ql EAHH|elE9] 0
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EA -2 Statistical Package for the Social Science
(SPSS Ver, 18 Inc, USA)& o] &3¢l on], E47 2
= U YA AR A (One~way ANOVA)Y} T3] 754
(multiple regression analysis)2 ©]-835}90H o4
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1. PIIABOCs Al= Al EiOIS S E

PIIABOCs AJzoll4 HE I} OSLDE ©]-§-3}o] S74%t H
ofe] A7 FAleFS Case 12004 4244 18,13 mGy,

91 14,39 mGy, & 6.30 mGy = A=Fo] 7P &4 574
E|¢lom, Case 109 3| 1.73 mGy, Case 62] A4

0.49 mGy, Case 13| W= 0.50 mGy°llA| 217} 717 WA
=7 = AH(Table 2).
gloto] A7 Hdt FeARelsls S44dEe] 8.83E
4,87 mGy= 7H¢ =4 =
3.5313.52 mGy, W% 2.38%1.65 mGy £22 == 3
o} =4 24 A3} Beam center = —69.161+0.081(sec)+1
.198(thickness) ] TR3]74lo] =&F} R%| 0.9752
Beam centero]] Al5Fo tigh Aelo] 97% et= A&
4= o, F-value 142,413, p—value 000022 §-9]4=
% 0.05 solH 2 1] BAZOE GOt 23T gl
(Table 3).

E AR T Eole] Frile 201N FAAL
He| M Aol vlmsiE, HLFEAAL 24 secoll
2.24 mGy, ZHEAIRZF 204 secolA] 18.27 mGy = FA|
Azl whet 2o} ouff Fr=o] AwF AolE Hieh

o}
=

Table 2 Comparison of the fetal organ dose in PIIABOCs using a phantom and OSLD

C Organs of the height Distance from the center

Abdominal  Fluoro

a (cm) (cm) height of  scopy Dose (mGy)
S the mother  time
o eyeball stomach bladder eyeball stomach bladder @) (s60) eyeball stomach bladder  beam center
1 14,2 16.7 14,4 2.6 12.2 14,2 24 168 811+527 1,78t1,12 4.72+3.12  10.36+5.25
2 14.0 17.8 13.6 3.4 13.4 14.0 27 150 12.83£6.69 2.59£1.91 3.33£275  16.1430.72
3 139 13.9 13.6 7.0 11.8 14.8 26 84 5.6912.25 254¥1.36 1.46=1.12  7.83+3.83
4 11.4 18.3 17.2 9.0 1.2 6.3 26 30 3.02+2,51  1.21£1.06 1,28%1.14 3.4712.64
5 135 14.4 14,7 4.1 9.0 12,9 26 24 1914047  1.11£1.15  0.84+0.32  2.24+1.88
6 145 18.6 15.0 1.8 12,3 8.5 24 42 2.02+1,58  0.49%0.26 137118  2.73%£1.92
7 105 13.8 13.3 10.3 5.7 8.3 23 120 6.58+3.52  4.83%2.65 4.2743.22  6.02+4.37
8 118 14,7 14,0 5.1 6.3 11,2 23 90 580350 297191 189111  5.14%3.12
9 140 19.4 18.0 3.6 8.3 13.5 26 120 9.30+4,57  2.54%2.12  1.36£0,52  12,0317.44
10 135 18.5 13.7 14,9 10.4 13,7 26 120 1.73%1.21  243%1.62  3.35%2.12 11,19%6.56
11 165 14.6 15.6 6.5 9.4 14.4 26 108 4.6312.17 4.30+3.51 1.2810.42  10.38%6.78
12 127 13.0 15.7 5.9 7.2 10.3 26 204 18131641 14.39%7.19 6.303.16  18.27+6.13
13 132 13.9 16.0 4.6 13.5 16.1 24 66 376£1.89  0.8620.37  0.50%0.22 4.16%3.77
14 20.7 15.4 18.0 3.6 10.2 12.6 27 114 2.7811.07 4771256 1.83t1.15 12.49+06.52
15 13.6 13.2 16.0 2.6 11.2 15.5 26 108 8.8144.22  6,10+4.52 1.93*1.52  10.05+5.13
Table 3 Multiple regression analysis - beam center
Ds;)j;];eent lniiﬁig?:m Y Corr)iatlon o R2 Fvaue  pvalue B tvalue prvalue
constant -69.161 -3.529 0.005
Beam center 1.000 0.975 142,413 0.000
sec(X1) 0.888 0.178 1.000 0.081 17.034 0.000
thickness(X2) 0.525 0.795 0.117 1,3198 4,172 0.002

316 Journal of Radiological Science and Technology Vol. 39, No. 3, 2016



SAeEo] oA WS FlHE BxE Y Al dobiz Wt

glote] 7} A7) ol7h ess Auro] 7 SHEG  AlAGolAE oF 10.2% FAE RAX THE A7 4E

o 2 AL ARO] 5 & = oanuTel AheRR Wi 42.29%0] A% 4aE wth

Hepo] 7 ZA= At Z714Q) Aolx] AAAS Ahmo] 5 5 HE QAo
G Ahmo] HEEL SASSE Aebiige] Z7ke MAMINMEES § F AR sk 2olA FAlAelA of
Ao LEom Case T3 Case 9014 28 RAXZE  56.1% 742 BT 2 ArloAE HaF 56.3%] Ao

(120 sec)oll= 41414 AleFo] 242} 6,02 mCy, 12,03 mGy ~ #4E Holk o vhehgh

_IlN m

JN

2 Atmo] BEreo) uhel of 2ujjo] A 2fo]5 W rt, o]o] EAEAF] o5hd FZF 9.557 , pgk 0.001 o=

2 89l4F 0.05 Slof|A] & uff A% OE Qo5 Aul=

2. A& Al ZAHOF ZEEXIQH KB OIS0 A9lom, Scheffea AFFAA it ZAlof 2AAAE AME

e M Hln 3H2] kS wie} 50%2] ZAlF 2HL 319S o g-ojulst

- . B Atol5 vetllon], thg Al ot Aol vt
AFLEAOIGA ] AR 2Aok ZAFAL ANy srorekraple 4)

ARGl el leE x2S AFs o2 Ml ow, FAfoF 2
A AHA S AREErE THY (V)2 2 HIHE Ho|
Al AT AR (mA) = ST

AlE Al APOF -] ARGof Lol mhE AdwF

3. Nl Al EXiHlol22e =010 HE dE Hlw
Zg oA Aol =9] olof mhE ejote] ATF Sl At

J[Nr

ZAtoFS 2HSHA] QLS WHTh ALES 25% 7HAAIZ o] £o|7} 75 cmo|A 7 Al S E e, 2AjE|o]
2 uj, AL A= OF 3,.6% A4S HIAAT ThE A E o]7} ol aE Mkl ol Ao g ZA R}
ol A= Hat 19.0%2] A% HAE KAtk ZAES 50% A OB 0|2 75 cmO||A] 10 cm E=o}A 85 cmof|A] oF
T2aNFE o) FAAAGA A= oF 6.4% HHAE BAAT o 19.3%9] A2k 7H42 Q0w 95 cmol Al oF 27 0%9)
2 A7) A= Bt 39.4%9] Ag A4S =k Hek 7has W)

APl 2GAE AT B AAIE o83t A54 o] SAIRA 3Eo]| 2J5H FZk 469,538, pglk 0,000 O]=
A YA S E gt F AlRF WISt SAollA] 25%2] ZALOF T 00|z 0,05 BloA] B EAHoR Solst Ak
227 AHAE o-83IS W) SHAL A= oF 2.8% 7 Do, Scheffea AF-HA A} AL 0lE 0] 75 cm
25 HAANE ohE A7)0l et 18.6%9] A% A4S T} 3 0] E 0] 85 cm, FHAFE|O]E 0] 95 cm ZFZHo]

HoH, 50%2] FAF 2HN AHAE ol 8StHE W 5 BACIA FEuIRE AolE UERHTKTable 5).

Table 4 Comparison of the dose collimation and protection

. . Dose ( mGy)
callimation protection kVp mA tvalue p-value
eyeball stomach bladder beam center
Non Non 80 9 6.01£3.42 3,1042.42 2.47%1,04 7.23%3.49
25% Non 80 106 5.1913.29 2.61£1,98 1.41%0,72 6.97%3.11
25% 25% 80 108 5.3513.99 2.51+1.15 1.44%0,96 7.03£2.11
9.557 0.001
50% Non 80 124 4,40%2.46 1.42+1,01 0.73%0.13 6.77+4.40
50% 50% 80 126 4274211 1.3310.56 0.6810.23 0.4913,12
Non 100% 101 169 2.62%1.47 1.30£0.78 1.1240.73 3.17+1.72
Table 5 Comparison of the dose table height
The heignt of the Dose (mGy)
tvalue Lvalue
table (cm) eyeball stomach bladder beam center
75 6.0143,41 3.10+1.55 2.4741.91 7.23+3 11
85 4,462 47 2.67%1.42 2,18+1.49 5.3512.34 469.538 0.000
95 4,18%2.85 2,37£1.02 1.90%0.97 5.00£3.19
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*Abstract

Evaluation of the Fetal Dose during Prophylactic Placement of Internal lliac
Artery Balloon Occlusion Catheters in Placenta Accreta

Dong-Sik Kim" - Sung-Min Ahn?

Y Dept. of Diagnostic Radiology, Gachon University Gil hospital
? Dept. of Radiological Science, Gachon University

Placenta accrete patients whose mother mortality rates are rather high due to massive bleeding during
childbirth need to have Prophylactic placement of Internal Iliac Artery Balloon Occlusion Catheters proce-
dure to reduce amount of blood loss and inoperative transfusion.

Nevertheless, studies for mothers inevitably exposed to dose during PITABOCs procedure have not been
published many yet. Therefore, this study is to investigate exact information on radiation dose exposed to
fetus during PIIABOCs procedure, Average effective dose of fetus per organ is 2.38~8.83 mGy, measured
highest at beam center and followed by eyeball, stomach and bladder. The result showed that the longer
fluoroscopy time is used, the closer beam center is and the thicker abdominal thickness is, the more ef-
fective dose on fetus is increasing. When using the collimator and protection shown to decrease the effec-
tive dose and when using higher the patient table shown to decrease the effective dose. It has been re-
ported that the threshold of deterministic effect is about 100mGy. Deterministic effect was regarded as a
factor that would influence on fetus exposed by medical radiation than stochastic effect.

Consequently, it concluded that dose exposed on fetus in PITABOCs procedure was approximately 10%
of threshold of deterministic effect with effective dose of 0.49~18.27 mGy.

Key Words : Placenta Accreta, Prophylactic Placement of Internal Tliac Artery Balloon Occlusion
Catheters(PIIABOCs), Dose of Fetus
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