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Effects of Breast Dose on Plain Abdominal Position

Joo Young-Cheol-Kim Sheung-Hyuk

Department of Radiology, Samsung Medical Center

Abstract The purpose of this study is to investigate the effect of posture changes(Anteroposterior projection, Posteroanterior
projection) in the plain abdominal examination on breast dose and to examine its clinical usefulness, This study was used a
human body phantom and a glass dosimeter. Glass dosimeters were directly inserted from the center and outside of medial
and lateral, In this study, the deep dose was measured in the right breast and the surface dose in the left breast. During
the abdominal examination, the central X-ray incident point was perpendicularly incident to the image receptor 5 cm above
the iliac crest. The exposure parameters were 82 kVp, 320 mA, 50 ms, x-ray field size 14x17 inch The distance between the
center X-ray and the detector was fixed at 110 cm, and only the top two AEC chambers were used, As a result of this
study, the medial and lateral side doses of the right breast were 535.73130.68 u#Gy and 414.46133.52 #Gy for erect AP, and
145,8018,52 #Gy and 148,761+12,92 4Gy in erect PA, The superficial breast dose was 754,00268,36 #Gy on the medial side
and 674.06145.58 #Gy on the lateral side in the erect AP, 70.66£7.98 ©#Gy on the medial side, and 86,46115.35 #Gy on the
lateral side in the erect PA. There was a statistically significant difference in the difference between the mean values of the
medial and lateral side doses in the deep and superficial areas of the breast according to the postural change (p <0.01). As
a result of this study, If the abdominal radiography was examined in the PA position, the dose reduction effect was 72.78%
on the medial side, 64.10% on the lateral side of the deep breast, 90.62% on the medial side, and 87.17% on the lateral
side of the supetficial breast compared to the AP position,

Key Words : Brest dose, Plain abdomen radiography, Anteroposterior projection, Posteroanterior Projection, Human body
phzmtom Patient posture
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HX WAL A AKplain abdominal radiography; plain Plain APE= YHPA 02 HRPA| A - SHbeF BE ALY
AP)= EBXH 229 5451= 3x|o] B) U o]&23) v|AAF AHerect position abdomen anteroposterior projection;
291 7k 50 1S ffal F-85HA ol8E= HARERA, erect AP)Q} @A A - SRk EH WA H AH(supine
AAFSAE2Y (computed tomography) ol B3l -2 ®FA} position abdomen anteroposterior projection; supine AP)
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1, Ao
H A= ol =3 IlE(ATOM Model 702, CIRS, Norfolk

Virginia, USA, phantom)S Ao & it} XAl ¥ %
Z]+= XGEO GC 85(Samsung Electronics, Korea)S ©]-&
skt Az 23S SejAeFd GD-352M(Age techno
glass)S ARSI, AEFEATE=7]= FDG—1000(ASAHI

Techno Glass Cororation)& ©]-83}3itt,
2. Amuy
D) AR
A= Phantom®] 50| WS FAd8A(wall

detector) o] W2 AFE]E erect AP, H|ZHO|
B erect PAR AAT}HTE FZAFRAL 82 kVp, 320 mA,
50 ms, Ak F7]= 712 14", A2 17", 4] X417} detector
7t Ag](source to image receptor distance; SID)+= 110
= Yo, AEC HH = A9 27t ARRlAL,
2 XA YARS s (iliac crest) A 5 am X[

47 QJArslSThFig. 1),

Wt 4

2) A S

5 Folds AR (superficial), 95 Folxl=
A H(deep) 9] SHATES ZAslglon, Sa]ATA= Tor
HF 212 7]F0 2 - 21=(medial and lateral side) 2 ¢
Aol 1748 E Abdskeich(Fig. 1).

Frel A=Al pre heating?H e A 3 WA A
A A el MERES SR, WA 24 5 A

4.’ .'-{-‘-
A

Fig. 1. This is experimental process, ‘A’ and ‘B" were abdomen AP and PA projection position, ‘C’ and 'D’ were plain abdomen
images of ‘A" and 'B', ‘E* and ‘F’ were location of glass dosimeter to measure breast dose, The deep dose was measured
in the right breast(F) and the surface dose in the left breast(E)
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apAle] ZAHeA] AL A b W g ol 83l Aot &
e 108 ZARE A 1 AEG
APSH PASIA 212k 30 AJE 2735He

o

3 A= AU

Erect AP2} PAOA S5 AR} AFo] frbidgko]
Yo v)aE EYFE ¢ A7 (independent —test)S =3
Hiw B4ty SAZZ I3 SPSS(version 22,0,
SPSS, Chicago, IL, USA)E ARE3IN AL, SAA S
ax= 0.05, p—value 0,05 °|5}E SAIHLE Fogt Ao
= Ay

m. & =t
1. Erect AP2L PAOIM 94l AlRo| Mzt &5

%‘:3 erect AP.J 749 535,73%£30.68 uby, erect PA
145.801+18.52 uGyo|glon, 2o&oA =A3t erect
AP} PAS] AMTFL 414 46433.52 ubyel 148 76%12 92
WOy Upebgeh, S U912 Aseld 238 Sua
o] Wt Az FAHOE et 202 LehdtTable

[

1), (p<0.01).

2. Erect AP} PAOIAM Y} EXjEO| M2t =X

25 F XA S8 4 A SRR
erect APO|A WY& 754,00168,36 uGy, Q]2 674.0
45.58 pby ©]91aL, erect PAO|A] &2 70.66+7.98 uby,
Q)22 86.46115,35 pby= ZAE|SICt erect AP} PAZIA|Y]
A S4E 25 8o ST o5 AT A=Y Ltk
A FAALRE FoJstitH(Table 2), (p£0.01).

v. o #

Plain APX: EX U 7]2Ho] slejo} 4sh7]3 ) 74249
P shte] FHol ek 4= Qe Aol slol oA
©8 AAWHIET} uf =} § Xl‘l %‘?—OHH% plain AP
7HA A a2 AN, ﬂ“
e XA 7RA] gojR| | igekgt %l—?iﬂ e A A

AR A7t v] Sololekz Hafjel el SagAtel diet
HE8oz sl ExpolA EBat vgd WA vEe

PN AR ST QUoHL 4], 2™”ol® ELst
3L, o] AR Aol ERAES Aok Al 113t A 7}
2 WA A= HAlolth AAR, 2011 RFof oshd

Table 1, Breast dose in deep site of AP and PA position of abdomen radiography

breast dose(xay)

site osition t

P mean+SD max p
erect AP 535.73130.68 495.00 575.00

medial 59.582 0.01
erect PA 145,801+18.52 124,00 172.00
erect AP 414.46133.52 388.00 403.00

lateral 40,505 0,01
erect PA 148.76+12.92 129.00 160.00

1. The erect AP is abdomen anteroposterior projection and The erect PA is abdomen posteroanterior projection

2. The breast dose was measured by glass dosimeter at right breast of phantom

3. p value was calculated by independent t-test

Table 2, Breast dose in superficial site of AP and PA position of abdomen radiography

breast dose(ucy)

site position t P
mean+SD max
erect AP 754,00168.36 698.00 852.00

medial 54,380 0.01
erect PA 70.661+7.98 56.00 79.00
erect AP 674.06%45,58 628.00 741,00

lateral 66,911 0.01
erect PA 86.46%+15.35 64,00 102.00

1. The erect AP is abdomen anteroposterior projection and The erect PA is abdomen posteroanterior projection

2. The breast dose was measured by glass dosimeter at left breast of phantom

3. p value was calculated by independent t-test
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