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Measurement of Breast Skin Dose According to Shield Thickness During Whole
Spine Scanography Using Digital Radiography System

Nam Soon-Kwon

".Choi Joon-Ho'?

Y Department of Physics, Kangwon National University

? Department of Radiology, Kangwon National University Hospital

Abstract Whole Spine Scanography (WSS) using the Digital Radiography (DR) system is an examination that requires
whole body X-ray exposure, which involves more exposure to radiation for patients than other general radiographies, This
can affect the occurrence of breast cancer, This research measured radiation dose when breasts were shield and not
shield using the Auto Exposure Control (AEC) mode., The radiation dose without a shield was 1.540 mGy, and that using
a collimator was measured 0,506 mGy, Moreover, 0,733 mGy was measured when 1 shield (0.3 mm) was used, and 0,523
UGy when 5 of them (1,5mm) were used. The results showed that the radiation dose with 5 shields and the radiation
dose with a collimator were similar, Moreover, 0,233 mGy was measured when 8 shields (2.4 mm) were used, The stand-
ard deviation were 0,081 when using collimator and 0.014 when 5 shields were used. Also, when 8 shields were used, it
was found to be 0.002, Most patients who go under a scoliosis test are children or young people who are highly sensi-
tive to radiation, In the research results, the case where the organs sensitive to radiation, women’s breasts, were shielded
showed more distinct differences compared to without shields. It is considered that using shields can provide more con-
stant shield than using a collimator and lower the risk of breast cancer caused by exposure to radiation,

Key Words : Digital Radiography, Whole Spine Scanography, Auto Exposure Control, Collimator, Source Skin Distance(SSD)
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X-ray tube collimation
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Fig. 1. Figure shows the equipment used in the experiment,
(@) radiation generator, (b) dosimeter and (c) Rando
phantom, (d) collimator, The collimator is attached to
the x-ray tube be below the glass window where the
useful beam is emitted, Lead collimator blade define
both x-ray and light fields, Figure (e) shows that a
shield is attached to the acrylic plate
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Fig. 2. The figure is a Rando phantom image exposed to Nos. Col. S1 S2 S3 S4 S5 S6 S7 S8
radiation,(b) before shielding the breast, (c) is the
image when the breast is shielded,

Number

Fig. 3. This shows the breast dose when not shielding and

AS Eo] AA| Hwt HolA st §H-2 25191 u= when increasing the thickness of the shield, No s,

Uro] 23319t collimator?] H o= Fig, 29] (c)of|A]et Indicates no shield and colli, indicates when

Zre dolz A1 AR ZA12 0.3 mmAEA] 17]) 0 collimator is used, S1 shows the case where one

Al 2.4 mm(AA 8A)7HA el 53] H Aol Shieid (0.5 mm feac) s used
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Table 1, It shows the breast dose(mGy) when shielding is not applied and when the shielding is from 0.3 mm(Lead x 1)
to 2.4 mm(Lead x 8)

Before Using Shield Shield Shield Shield Shield Shield Shield Shield
shield Colimator ~ (Lead1) (Lead?) (Lead3) (Lead4) (Leads) (Lead6) (Lead?) (Lead8)

1 1.535 0.667 0.694 0.557 0.557 0.539 0.532 0.431 0.293 0.233
2 1.574 0.453 0.709 0.587 0.580 0.566 0.537 0.370 0.286 0.232
3 1,521 0.469 0.764 0.551 0.589 0.504 0.523 0.383 0.283 0.229
4 1.551 0.484 0.752 0.5603 0.542 0.545 0.527 0.370 0.268 0.234
5 1.517 0.457 0.745 0.553 0.56 0.534 0.496 0.356 0.269 0.236
stDev 0.021 0.081 0.027 0.013 0.017 0.013 0.014 0.026 0.010 0.002

*stDev., :Standar Deviation

L7 ERE 20199 A429 Al1lE 27



65 -
u
a
0 = =
60| "
n
55 n
vy
<C
£
50 4
45
n
Wt 71T 7 T T T T
NoS Coll S1 S2 §3 S4 S5 5§56 S7 S8

Number

Fig. 4. This shows the mAs when not shielding and when
increasing the thickness of the shield, No s, Indicates
no shield and coil, indicates when collimator is used.
S1 shows the case where one shield (0.3 mm lead)
is used,
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