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Abstract

A Study on Radiation Dose in Mammography
Jong Hak Choi, Man Jin Jeon, Young Il Kim, Jong Woon Choi

Dept. of Radiotechndogy, Shin Gu Junior College, Kyung Ki-Do, Korea

We studied radiation dose in mammography through 34 -46 kv range using acryl ph-
antom.
The obtained results were as follows :

1. Incident radiation was maximum with high kvp and thin added filtration.
Transmitted radiation by acryl phantom and its thickness were in reciprocal rela-
tionship.

3. The acryl thickness to produce comparable film density with soft tissue of breast
was 6cm.

4. The X -ray exposure for comparable density radiographs increased mammographic
film more than medical x -ray film and the amount of x -ray exposure was direct-
ly proportional to the added filtration of x-ray beam.

5. The surface dose of x-ray exposure needed to produce film density of 1.0 for 6 cm
acryl phantom was 1,084 ~1,575mR in mammographic film and 476 -625 mR in med-
ical x -ray film.
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1. WERE W MH

X 358 « Hitachi U-2L-55P, 200 mA, 34 ~46 kv
(EHEH#E : 2mm Be)

# & #%: 0.03, 0.05, 0.08, 0.1, 0.2, 0,3, 0.4,
0.5 mmAl

Cone : 5 X 13 inches

2 £ B¥A XI5 Fujii Ry,

TR X% & Kodak AA,
5LE®REH 2 & Du Pont Cronex
Phantom: Acryl step (1~10cm)
R B &t : Pocket dosimeter, Victoreen 541 R
®HE ??f(;?harger:Corporation® of America, mo-
del 909
BEBGH : Fuii RN (RGEHEE: 90#8)
¥ & 3t : Sakura PDA-81 '

2. WEaHZE

2 BB A 8 XEEY 1x 1 mmiEEe
Agstgl o BEME 100 mA, - 27y fEate
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b, 7 1~10 cm 9l °o}=2 ¥ phantom ¢ Bl
WS A8tz XA & Eaisld BESEE (mR/
mAs)§ RlEshg o},

vt BHEA X AR & (Screen type), LM XA%
5, FBEREA LA A—T BEBEES
W E mAsES v 2elr] S5t 94 BHEE, B
Rl A BHEHES WA T LS o84 @
A4 6cm ok=2Y phantom-$ #4% %, AANEFE
1.0 € et mAs{EE 230, ¥, B 29
Al A e <8387 eksket.

ut. 6cm$] o}=¥ phantom el MEEFE =8
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DE 3L, 40kv o Ao A E EEiBHe 18mR /
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mR/mAs 2 FHE i, 46kve AL e Rl
B¢l 25,6 mR/mAso]o} s} @imede) o
gh 238 AfRR] a2 HPHe 0.5mm ¢&
oF ool & 17.4 mR/mAs = 845 ol o},
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BEES W3l W& ASHRES 1Y 29 o] 18
MBS vep e

XHREe] MImEEE ke o2 B9 AfHERS
M kvol4 14,5, 38kvel4 16,2, 42kvel4 19.0,
46kvell 4 256 mR/mAs & Az} ®ims gloh, =3,
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Fig.l. Incident radiation with various thicknesses of
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Fig.2, Variation of incident radjation with kVp
of the X-ray beam
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Fig. 3. Transmitted radiation by acryl phantom with

0.1 mm Al filtration
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Fig. 4, The x-ray exposure for comparable density
radiographs of 6cm acryl phantom

. Mammographic film, 0.5 mm Al filtration
. Mammographic film, 0.2 mm Al filtration
. Mammographic film, no filtration

. Medical x-ray film, 0.5 mm Al filtration
. Medical x~ray film, 0.2 mm Al filtration
. Meadical x-ray film,no filtration
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Table 1, The surface dose (mR) of the x-ray exposure needed to produce film density of 1.0 for

6cm acryl phantom

TYDG\Of film Medical x -ray film Mammographic film
Filtration 34 36 38 40 42 44 46 K73 36 38 40 42 44 46
None 625 583 562 534 516 504 492 1,575 1,460 1,340 1,226 1,170 1,142 1,108
0.2mm Al 608 574 548 520 504 494 484 1,528 1,414 1,308 1,202 1,150 1,125 1,094
0.5mm Al 590 558 534 508 494 486 476 1.496 1,398 1,294 1,190 1,138 1,112 1,084

_34_.



N. £ £

e FEL FRMess =27 W - Y 4%
o Aol Qx,P EFHEEE T4 dE  AEE
M- o MABE (intrinsic density) & viepdch
28R XEREe stazl ¢ fiffd < o] AL 8
B BRI (Soft ~tissue differentiation) ¥
BMRES 2o 2 VA 8 A& Hikel BEH
ojob @er8) o] F Yt WEMUS FALVY 3
49 EEEES QY stx, A BHEFY §R 2
BB A, #kBotEAl] Non ~screen type
] 5, SRR XRE, BOEA HRK & A3l
W7, R MY AR wE XHuEe  WEs
A&stan, BEY A5 BT BEESH.

olgjzhe odul e Ao vad, SLBEEMS
oS- A2 BEEE /X 53 fERel  WERT]
Al BEE X % A4S RRE Rl 4 24P F
RS A Esl ERIZE B S RBA -4
Bk Y & EEARREES LT SUBHR
Be A¥T 23, FH e REEKSEN el
sald fIEel A FUR2 ZEEL 79.0%, REERE
ol AE 60.0%24 AAHFoe 68.9%Y =2 BN
e UEhi L e WES v Aok

BB dol Ao MEAHRE B3 K FEANA
watat Aol ostal, AR 1% 1,240 49
o] EHEIEY EiES Blel WA BRIl doH,
FERE-S 17 3o ViEbddle FUES E&EASa
HED XHEEEHES 7= o2¥ 6cm LY T4
oA A RO A2 Eosty EEERET RE
3t FEESAHEL (dense tumor -tissue) o] eb3lo| Bl HE
EEEE Aol AHEX ¢&E TR T4k

a2y 444, A—3% HEEBES Ve 6l s
= BHE-2 B¥A Screen type U gl ¥sld FE
BA 252 A%E o7 BEs =4 Jeydoh, B
M Non-screen type ¥ §-& KM Wi AA

& MRS AFste Ao 2ol BHIRY 18
Mo L 7S E G JhA=, =4 TEM Non-sc
reen type ¥ 3% Hr} 3 WHAEE AFH F)
=3l BYEE Non-screen type ¥ &R tlE o8 f
EREEEQ) Bke] 9 o) & AL Eame) Aol

FERE-S 1o A2 o] JERPMA 4 @H
®7} oF 1~1.5R, BEtH X§ES @M 2048
~0.63Rol o2, T HAS FEES Sk
B Al MOHAT 2 SEEANA AL WA
24" Wb YA WOBY ew ol @10
Trout % 1We| gxfio} —HHAT et 4, AHHY
Ao MR EtE WESRY B8R S E
2R 464 L FHikte] o el XKEMHR
avh Me E¥elx ol e M 8¢ I
sl 9ot .

B@EAS WHE TR Yo IEES FHE
o olo] A 29 % Ax L AAS} FHEHEL 7}
2ao] 9P olane FEEES FTs B
7] ga A SUERES WARHRR 2, ebd $43
TEe) ol 2 FHE AL B Lolvh, Lok,
BEER o B 445 A4 BeE s BEAA
ZolA & WIRMEY 27E BEHAE A5: 3
Q% fIgEssol ), o]k elste Bushong9e X
o EEEHE, BB A% BH, WIREREREE
o Ao ol A el KT pRRE BEE =
25} o] wlmwakg e

BREE AR deld, GRS Ege 9
a4 &= & A 2] Non- screen type ™29 A-£-2 i
s e TEER Yol S ok ek, FtH
s IR W Jo) Bfaito] 925 & Screen type
Fg3t o & Vacuum cassette & AHgslAv,
E5hR (Edge enhancement):2 {§2] SR U 22559
A2 40| @t BFHNGEREY S0 ARs o,
=3 BEALETBEEE % SERPo M ot A

Table 2. Characteristics of the three types of image receptors employed for mammography

Patient

Recommended entrance

Receptor x~ray tube target Imaging properties dose (rad)
Direct exposure Molybdenum Best solution, narrow latitude 6 to 15
Screen film Molybdenum Good resolution, moderate latitude, images rou- 02 to

nded structures weil
Xerox Molybdenum Good resolution, wide latitude, images 05 to 1,5
or tungsten microcalcifications well, edge enhancement
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