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Oof, 27t SHEE2Z olo=
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F 20| EAISX2Z o9 A

B WA

C} (p>0.05).

o4
HA 9}“\

SHLCH (p
CEX7|/onp| AHEZ 22| 2H (Mo) Ll
5|2 25k
2to| X}o|7} giict A

X L5tHY FHO| FH

AP FAdEE (De) o2 (4, 11) A4t o) s 4] A&7}
alth (2,5, 11). & Dg = DgN * XESE ol 4] DgN & ‘B
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3& 71222 stk fY FA SA = A AHEE B
% AFE /BN o9} B AN S
(dosimetry), (Radiation monitor Model 2205 ;
Radcal Corporation, mdh Co, California, USA)S #4t
3}ul7] (compression device) A3}H-ol] x| A5}l T=H
rZA% (XESE)S 4384t} (Fig. 2). o)d) A4
At X-AA#e £47] /747 (target /filter) A 2o
utg} w73 (HVL)S A4t (2, 5 11, 12)3t9 3, o]5=
o] g3te] fute] FAR fbzA e F3 uE BdiAl
22 9] WA A FeAdsba kel 2l (DgN) £ A4k
Wzz o f3-2 Wolfe o 71 (13)e] =2} N1 (n=
31), Pl (n=1), P2 (n=10), ¥ DY (n=72)2 FE3}4
o, N19| A% fAx2e] dlf-Fo] AuhiAdE -5
24 Wu 5 (11)9] 2ol o387 1002% A x4 el <
Agr 2 kel A ] W ZQIA A Aol wsEar, P13} P29
739 ko] Ald xzlo] kA3 EHIE A 32 H-FE2A
50% A=A 50% Az ozg] Bl
W3kl zlel] wpgtow, DY 3] A% vk 9] fFAxA L
2 7" A2 100% FAzReE2E] 23 fuldl A
Z W3kl zle] Aat ol whate} (2, 11). o] =)
AR} AFEA7E o] &3l SAE fe] EHx:
Agks o] 43l FAZA Y P A FTARFS T
stdch AH8-" FAH L 25 (n=79), 26 (n=20), 27 (n=
10), 30 KvP o4 (n=5)9] 4722 743, XAl
FA7]/of5] Bl ol Eejned/Eend (Mo/
Mo) (n=102), 28|29 /2% (Mo/Rh) (n=4), &
/20 (Rh/Rh) (n=8)9 3T¥o= E7 3t
], §1re] T4 = 3 em ©]3F (n=63), 34. 5 cm (n=40),
4.5 cm o]4 (n=11) #22 F7F3tdch 247] AHed &
Agk X AR 47] /477 A8, e FA 2 53
HE Y AR EFTATES B st e, BAFA
75L& 25 ANOVA A3 $ o] &3] Hrlstsict

o

FTA S 4.5em o] Abe] ok 7 oll Bl A &2 3lAl
@itk (p<0.05), (Table 2). AAZ A= F33+e] 73
& 30 kVp olATo] thETol vl Aoz o9
A kot (p<0.05) AAA o7 B FAgte] Z7}
G52 FAAzZ e FF A EFTARS gt Ae
+ B4t} (Table 3). AH-4-5 XAd#e] 547]/377] A
o B2 FAx=AY] Y YA FFA%S Rh/Rh T
o] 7} A H7} = et (Table 4). FHo] FA o &
kVpe} mAs o A=<l WshE veljon fuke] T
7} F7VEE kVp7t $718e 7S E4th (Table 5).
13] ZAxbe] AA F Ak FAl 32 171.8mrad o)

i &t

FHBGE N AFEH7) Y AL furEed Fapol
A& % Qe A e 9% et B AYES
B7hshed) itk 531 AW E Frke Sake] gl ol
A AR AN SRS Bol A4 WEel 6
Fasieh FAel e kel FFAee Bolehed EHn
A%, kel FHHENAS FA, Boldl BE F
Ga1% Fo] o] gFloigtont (14, 15) o] 5& fkete) 2
A3k AAAQ Bl Qi FARA BT B} oh)
2 e A o Bk Aol sk webA ol ATAE

ol olsf f-Adz2] el g FF A FFAdFel g AT
7} At (2, 4, 5, 7, 11). 2} 229 37 whaal

4
5ol g Bohe AA ] B2
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2 E
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Fig. 1. a and b. Transverse (a) and sagittal cross sections (b)

= ] & o] A
1952, 172.9, 161.5mrad 24] 37 Atelol] EAI &= f-214 of a firmly compressed breast, showing the relatively rec-
o] glddth (p>0.05), (Table 1). F4F=e] 3+ WA tangular central area, adipose layer(7), and areola.
Table 1. Average Glandular Dose by Breast Patterns Table 2. Average Glandular Dose by Breast Thickness
Pattern XESE Dgn AGD | Thickness XESE DgN AGD |
value value
(n=114) R} (mrad/R) (mrad) °© (cm) R (mradR) (mrad) "
N1 (n=31) 0.79 262.4 195.2 » 0.05 (3.0 (h=63) 0.70 269.21 178.3 > 0.05
P1 (n= 1) 0.97 186.0 180.0 3.0—4.5 (n=40) 0.98 183.5 178.1 > 0.05
P2 (n=10) 0.80 217.9 172.9 ) 0.05 > 4.5 (n=11) 0.71 161.36 112.4 (0.05
DY (n=72) 0.80 216.3 161.5 » 0.05

— 1000 —



Table 3. Average Glandular Dose by kVp.

XESE DgN AGD

kV value

? (R) (mrad/R)  (mrad) P
25 (n=79) 0.76 254.33 181.32 ) 0.05
26 (n=20) 1.01 178.55 177.58 » 0.05
27 (n=10) 0.93 162.5 147.83 {0.05
Y 30 (n=5) 0.30 157.4 46.9 (0.05

Table 4. Average Glandular Dose by Target/Filter Material

Taiil XESE Dgn AGD |
value
g (R) (mrad/R)  (mrad) ?
MO/MO (n=102) 0.82 235.54 180.99 (0.05
MO/RH (n=4) 0.64 194.0 120.52 ( 0.05
RH/RH (n=8) 0.51 159.25 80.73 (0.05
Table 5. Ralative kVp and mAs for Breast Thickness
Thickness AGD
kVp mAs kVp/mAs
(cm) (mrad)
25 58.9 2.3 0.424 181.32
26 108 37 0.241 177.58
27 109.9 4.4 0.246 147.83
»30 52.2 5.7 0.582 46.95
Ao] fraret FAe] B o] AlgkElglon o]of
v/;\‘/s_ao]: %7]' }' "._'—Oi;q %}:E}' (1a 2, 59 109 11, 14_16)~

A|go] 50/50 (%) 22 TAE Ry fgo] o] 4
ok AAR o] 5 By k2 ohutsl AlejjollA] 7] Fe}
fraed FrAEe FAIEE 13 19 c9f 2L Z¥
A Yol Akt -4 23] o] A Stk 74 Shell Al
o] A=t (5, 14).

Stanton 5 (5) °l o3t A x2 9] H YA EFT
AzF (Dg)S IAFFEHEZAF (XESE)F WA F54
2 el A} (DgN) o] F224] dojzich

Dg = DgN * XESE (5)

DgN-L- bl 7o) 3 gl XAle] 247] /o572

AR, e R SRR f93 T et 249t

(2, 5, 11). XESEE= futEed & A Q3t=A7} & =435}

NA AFEA7|E o83t ] EHA Ao
o]

B AT A% Stanton 5 (5)0] A3+ vl o] A3}
o g4 x=A o] HF WAL F5Ad2ES A ALshg ) ZA g
e

o ARARA] AR 2 BApl| A AlAHE AT} e
Xﬁ%r‘s}"ﬂﬁ} 7<= 25-32 kVp el sl 2= 912w (Table

), Fel $A TALSE RAe] Bk A
y.aau} o)t WA FAASE XAle] FIYo] 37}
53 29 e AAE7] wEelth Wu 5 (2, 1)

BAgke] Z74d 2 547 /7S 85 S 7

Fig. 2. Dosimtry(Model 2205 radiation monitor, Radcal Cor-
poration) is located just below compression device. And en-
trance skin exposure(Xese) is measured.
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7] 2A7}s3t *PEHM | w ol AAZ Fhx}el A
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HAd 2] AFAEe] thekdt #A, 247/ 77
AE, foke] £ 2 FA w} 344 Fe
ket (2, 5, 11, 12). Mo/ Mo<l 7%+ 0.32—0.34mm,
Mo/Rhgl 7A-$+= 0.35—0.36mm, Rh/Rhe] A=
34—041lmm 22 =X Fgon F2E Fxgthe] Wi
wz} 7}AF 2 o3 8FS wkgitl. CGR unite] 7 -9 I+ gto]
1kVp7} W& v} wb7}32 0.011mm 7P gk sr o+
= °‘E‘r (12).
frakza o] {32 Wolfe 5 (13)e 2J3hd Al 23] 2
53} 2 XulH A A T E}E}H DY, Pl, P2, N1 2 1}
- 3=t} Hammerstein 5 (14)-& AA 2 FaAA| A &4
= o] &3} v‘%ixﬂ‘/} TARES M3kt
o] & nleto 2 AA| fukzAd 7i7ke 23 o] ukEo]
Aom kel wAbx —1‘3.; AzFE Brkeked %ol o4 =
gttt diAlE 50% fralz2A el 50% A=A o] 44l 4.
5—5cm T o] 23 fute] o] &=t (5 9, 10, 15, 17,
18). ol F& Autxzlo] @omA Adst f4-& 712
M1 Eo| 2A ] BEoiH ) WEe) AriH o 2L
S A AR ko] B BB A8
34717k 441 ek
Wu 5 (2, 1) 2alae] 74 247 100%— %4
Z2), 50% — 84 223} 50%-A8z42], 100% —
22 8798 vhrol Azl AT £471/ 45419 AR
2 gelste] Brhstdrh. & ATFAAE fEe) P
l o2} DY A% 10%—fAdxxlez 74935,
P13} P29 A-¢ 50% —AEAFH 50% -fFAdzA o=
g 3% N1 2 100% —AgzA o2 A2 YroiA
AL E 4 EkS 3 7)3)ed ok w3t §ule] FAEEE= A
Az A 2AF o) T} e 2AL A3
o] Frlstedrh. 22t BATAE f3e FA7E 3em o)
slre]l AAe 55% (63/114)F =A3k7] witel
(Table 2) Wu 5 (2)8] B 273t A5 °]
3}od ul—/\} B+ dal:tﬂ;}o]z].a Aok -rrH]”ZZ%-/]
= @A FSA e Aol gldleh T
EA A o2 22l ‘/‘711 347}5431
o}, A5 HBe U FesAs
3 243 Bk AEAbgel €8 FPPALEFFA S
o] F7lahhe AAle) Fgstal @Erkh A2 BT
A BE Gare) TA7 2SS A o] Frhskg AR
25kVpe] 435 AlSlshd 2312 mAs o Z7}7} Fuis}
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lF o?L Obo

T #EE = dUAZEH A
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771]7} Fhars EA71/odsh] ZHE 2
Rh/
9
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Dosimetric Evaluation of Average Glandular Absorption
Radiation Dose in Mammography'

Tae Hoon Kim, M.D., Ki Keun Oh, M.D., Hyeong Cheol Shin, M.D.
Jai Keun Kim, M.D., Sung Sil Choo, M.D.

7Department of Therapeutic Radiology, Yonsei University College of Medicine

Purpose: To evaluate the average glandular absorption radiation dose(AGARD) that results from tube volt-
age, target/filter material of the X-ray tube, enterance skin exposure, breast thickness and patterns in routine
mammography.

Material and Method: After obtaining craniocaudal views of left breasts of 114 women,entrance skin ex-
posure was measured by dosimetry. Under identical conditions of tube voltage and target/filter material of the
X-ray tube, we obtained half value layer (HVL) and also calculated exposure-to-absorbed dose conversion factor
(DgN) by Wu's methods. AGARD was calculated by entrance skin exposure multiplied by exposure-to-absorbed
dose conversion factor. We analyzed AGARDs according to tube voltage, target/filter material, breast thickness
and pattern using ANOVA method of the SPSS statistical packages.

Result: Breast patterns were divided into 4 groups such as DY (n=72), P1 (n=1), P2 (n=10), and N1 (n=31),
respectively. Their AGARDs were 161.5, 180, 172.8, and 195.2 mrad respectively and showed no significant dif-
ference among groups. When divided by breast thickness into three groups, namely below 3cm, 3cm to 4.5cm,
and above 4.5cm, the AGARD of each group was 178.3, 178.1, and 112.4mrad respectively and the last one was
significantly low. Concerning the effect of tube voltages, AGARDs gradually decreased by increasing kVp. Fur-
thermore, AGARD was lower when rhodium (Rh) rather than when molybdenum (Mo) was used as filter/target
materials.

Conclusion: There was no difference in AGARDs by breast pattern. As more increasing KvP or using Rh/Rh
as the target/filter material of the X-ray tube, we reduced AGARD for the patient with dense or thick breasts

Index Words : Breast radiography, radiation dose
Radiations, measurement

Address reprint requests to : Department of Diagnostic Radiology, YongDong Severance Hospital,
Yonsei University College of Medicine, # 146-92 Dogokdong, Kangnamku, Seoul, Korea, 135-270
Tel : 82-2-3450-3511 Fax : 82-2-562-5472
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