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Estimation of exposure dose to fetus from fetal-radiography

using a fluoroglass dosimeter
By

Shigetoshi Antoku, Tadashi Sunayashiki and Haruma Yoshinaga*
Department of Radiation Biology, Research Institute for Nuclear
Medicine and Biology, Hiroshima University
Akira Tabuchi and Shigeru Nakagawa
Department of Obstetric Gynecology, Hiroshima University School of Medicine

Estimation of gonadal, spine (bone marrow) and volume doses to fetus from fetal-radiography
was made both from the data of measurement of dose distribution measured with a fluoroglass
dosimeter in an advanced pregnancy phantom, and of posture and position of gonad and spine of
fetus in uterus determined with radiographs of fetal-radiography.

A Mix-D plain phantom which has a external demension determined according to the average
value of sixty six patients in fetal radiography was used for measurement of dose distribution.

Fluoroglass plates (FD-P8, 8 x8x4.7mm) were put in planes of 0, 3, 6, 9, 12, and 15cm
depths in the phantom and exposed to X-rays. Dose distribution in the phantom are shown in
Figures 2 to 6 as a function of depth, tube voltage and added filtration. As an example of
these data, gonadal doses of fetus in vertex position were 0.26F/100mAs for 60KVp, 0.47R/100
mAs for 70KVp, 0.68R/100mAs for 80KVp, with 1.0mm Al added, 3.3R/100mAs for 140KVp (1.0
mm Al filter) and 1.7R/100mAs for 140KVp (0.Zmm Cu filter).

On the other hand, exposure parameters in fetal-radiography were collected by a survey of
fourteen hospitals in Hiroshima and neighboring prefectures.

Gonadal and volume doses to the fetus, which were based on the measured doses with the
phantom for the parameters of exposure used in the hospitals, were in range from 0.41 to 2.5

R/examination and from 690 to 3900gsR /examination with the average values for the fourteen

hospitals equal to 0.92R/examination and 1600geR /examination, respectively,

*RAMKERERRHRERETHE
* Present address: H. Yoshinaga, Department of Experimental Radiology, Faculty of Medicine, Kyushu

University
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These values may vary with the difference in the position of the fetus, output of X-ray

machine, sensitivity of film and efficiency of fluorcscreen etc.

However, the values obtained here

agreed in general with those reported by other authors.
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Fig. 1. An advanced pregnancy phantom(Mix-D)
a side view and an inside plate view.
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Fig. 2 Isodose curves 60KVp 1.0mmAl( mR/100mAs)
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Fig. 7, Attenuation of dose with depth at the
exposure center in the advanced pregnancy
phantorn.
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Table 1 Gonadal, spine and volume dose to the fetus from fetal-radiography based on
dose measurements with the phantom as a function of tube voltage and posi-
tion of fetus (Unit: mR/100mAs for gonad and spine dose, and g-R/100mAs

for volume dose)

Dose

>, o i 2
Presentation| Dose site 60KVp T0KVp 80KVp % %Oéi}ﬁlp) 1( %DZKS:_S

Gonad 260 470 640 3300 1700

Vertex Spine 160 320 380 500 1400

Volume 410 730 1040 6200 3700

Gonad 63 160 210 1400 860

Breech Spine 130 270 350 2300 1300

Volume 450 880 1150 7040 3900

Gonad 150 310 390 200 1300

(}Qﬁﬁig Spine 150 300 380 2300 1400

Volume 390 780 1000 200 2600

Gonad 81 160 210 1400 860

(,'}ﬁi‘—'g;‘) Spine 130 270 340 2200 1300

Volume 450 880 1100 6900 3800
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Table 2 Gonadal and volume dose to the fetus, and skin and ovary dose to the mother in
fourteen hospitals estimated with the combination of exposure parameters in the hosp-
itals and measured dose in the phantom
(Unit: mR/Examination for skin, ovary and gonadal dose, and g-R/Examination for)
volume dose)

! Routine Exposure S0KVp (1.0mmAl) r
Hc:i:gital Mother’s Fetal’s Mother’s Fetal’s
e KVp mAs mAs
Skin | Ovary | Gonad |Volume Skin | Owvary | Gonad | Volume |
1 | 80 | 200 | 2400 | 150 | 1300 | 2000 | 200.0 | 2400 150 | 1300 | 2000 |
3 73 300 | 3000 170 | 1600 | 2500 | 177.0 | 2100 130 | 1200 | 1900 |
4 75 100 | 1100 60 590 830 86.7 | 1000 65 | 560 910 |
5 82 100 800 51 440 700 | 108.0 | 1300 81 700 | 1100 |
[ 7 78 250 | 2900 | 180 | 1600 | 2400 | 217.0 | 2600 160 | 1400 | 2300 |
| 8 62 150 900 36 420 690 42.5 | 510 32 280 450 |
10 62 150 900 36 420 | 690 | 42.5| 510 32 | 280 450 |
11 90 | 180 | 2500 180 | 1400 | 1800 |"'335.0 | 4000 | 250 | 2200 | 3500 |
| 14 70 300 | 3100 160 | 1600 | 2500 || 150.0 | 1800 | 110 980 | 1600
| 15 70 100 900 46 480 740 | 50.0 | 600 38 330 530 |
16 75 200 | 2200 120 | 1200 | 1300 | 173.0 | 2100 130 | 1100 | 1800 |
17 70 100 900 46 480 740 | 50.0 | 600 38 330 530
18 80 300 | 4700 290 | 2500 | 3900 | 300.0 3600 230 | 2000 | 3200
21 67 100 | 800 38 | 410 540 41.9| 500 | 31 | 270 440
| Mean . — | 1900 110 | 920 | 1800 ' — 1700 | 110 | 920 | 1500
| ' 140KVp (1.0mmAl) , 140KVp (0.2mmCu)
Ht){;gital | Mother’s | Fetal’s | Mother’s : Fetal’s
o mAs . — mAs : !
[ | Skin F Ovary J Gonad !Volumei Skin | Ovary r| Gonad | Volume
1 146 | 7% 72 | 480 | 920 | 17.4 | 470 ' 62 300 | 640
3 | 13.0 | 640 64 | 430 820 | 15.4 420 | 55 260 560
4 63| 310 | 31 | 210 | 400 | 7.53| 200 | 27 130 [ 270 |
5 | 79| 390 | 39 | 260 | 500 | 9.42 | 250 | 33 | 160 340 |
7| 158 | 770 | 7 | 520 | 1000 | 18.8 | 310 67 320 690 |
8 | 811| 150 | 15 | 100 200 | 369 | 100 @ 13 63 | 130 |
10 | 311] 150 | 15 | 100 200 | 369 100 | 13 63 | 130 |
11 25.2° | 1200 | 120 830 [ 1600 | 29.0 780 [ 100 490 | 1100
14 11.0 540 54 360 690 | 13.1 350 47 220 480
|15 3.65 | 180 18 120 230 4.35 | 120 15 74 160
|16 12.7 620 62 420 800 | 15.1 410 54 | 260 550
17 3.65, 180 | 18 120 | 230 | 435 120 | 15 | 74 | 160
| 18 21.9 | 1100 | 110 720 | 1400 | 26.1 700 93 440 950
|21 | 306 150 15 100 190 3.78 | 100 13 64 140
| Mean = — 500 50 340 660 — 350 43 | 210 450
NG OFBESME D I EBEX SR ER LT, Ex mAS ¥ KBEICOWTHIEL, mAS o

BE 2T BBOBERR ¥ FEC LB 2R T BRBEOWMBELRM A L TEHIC L o Thd
T. ZOfEvk, FA—BILED 7 4 A4 3851240 bN7{ETdH3. 140KVp (0.2mmCu) # i L.
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