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Evaluation of Relationship between Radiation Dose and Image Quality according to
Source to Image Receptor Distance in Rib Series Radiography

Young-Cheol Joo"-Young-Jin Jung?

Y Department of Radiology, Samsung Medical Center

2 Department of Radiological Science, Dongseo University

Abstract The purpose of this study was to compare and analyze the patient dose according to the distance between the
X-ray tube focus and the image receptor, and to propose a new method for quantitatively evaluating the image quality.
Using this quantitative evaluation method, the optimal distance for increasing x-ray image quality with low radiation dose
was estimated between source and image receptor in Rib series radiography. Phantom images were obtained by changing
the distance between focus and image receptor (100 em and 180 m). The patient radiation dose was estimated using en-
trance surface dose and dose area product, In order to evaluate image quality objectively, a non - reference image evalu-
ation method was employed with paper and salt noise and Gaussian filter. As a result of this study, when the SID was
changed from 100 cm to 180 cm, the entrance surface dose decreased by 4 ~ 5 times and the dose area product de-
creased by 3 times, In addition, there is no significant difference in image quality between of SID 180 cm and SID 100
cm, In conclusion, it was demonstrated that performing the rib series radiography at SID 180 cm is an optimal method
to reduce the exposure dose and improve the image quality,
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Fig. 1 It is measuring method of ESD in postero-anterior(A) and right anterior oblique(B) positon, C is picture about measurement

of entrance surface dose(ESD),
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Ar Rl

S 2
=

1. SID H35tof| 2 ESDC| EH Hl

RS PA©j|A] SID 180 cme} 100 cmoj|A] ESDL] Hatgh-2 7t
7} 983.8241.08 pGye} 1262664640 nbyo]2tk RS RAO
o] 79 SID 180 cmo)| 4] ESDQ] H-7kS 337,33%1,27 uby
o]9lom, SID 100 cme] B3+ ESDE 17654641179 puby=
e
SID Wg}o] w2 7} x}A| (RS PAS} RS RAO) ESD ¥
wAke] Aoli= F A BE FARCE [Fou|gh 2ozt
I THp<0.01), (Table 1),

2. SID H3l0| UE DAPS| T Hluw

RS PA 180 cm®] i DAPZFE 4.6910.15 dly*cmfo]3)
1, 100 cmol A= 12.1440.06 dOy*crio2 LRt RS
RAOAFA|o|| A 180 cme} 100 cm@] DAP HH-ZHE 4.8440.01
dGy*cme} 12.5740.08 dGy*cmo] ot

RS RASQ} RAO & APA|o)| A SID HHSlof w2 DAP H
grel Aol BAH O felulgt Hol7k Gek(p(0.0D),
(Table 2).

3. SID H3tof| E SHE "ot

L3 PA

A-8-2
9} RAO AA|of|A] SID ®izto] uhg a3 7F Avb= vhaat
ZtHTable 3), (Figure 2).

Original @] 79 PA A}FA] &JAtol|A4] SID 180 cm&} 100 cm
o] FH#F IQS= 22.23%0.071} 28.77+0.362. 2 eGSO
™, RAOOA] H++ IQS+ SID 180 cm= 20,83%0,12, SID
100 cm= 28.14%0.290]9th, PAS} RAO X% SID H3}o)

£ 1QS Aol BT FAZCE {3k ApolE EAth
(p€0.01),

Paper & saltES 2831 JA}o|A] PAS] SID 180 cm&}
100 cm 1QS 43S 58.2410,037 56,2710.050]%).0

Original®} paper & salt, Gaussian filterS

Table 1, Result for comparison of ESD mean according to SID change

position SID (cm) mean+SD(xcy) min max t p
180 283.82%1.08 281.00 285.30

PA -825.619 0.01
100 1262.6616,40 1248.00 1269.00
180 337.33%1.27 333.50 338.90

RAO -059.123 0.01
100 1765.46%11,79 1715.00 1774.00

1. SID is Source Image receptor Distance, SD is standard deviation

2. p is calculated independent t-test

b 7)EE 20189 A414 A55 393



Table 2, Result for Comparison of DAP mean according to SID change

position SID (cm) mean+SD(dGy *a) min max t P
180 4.6970.15 4,65 4,72
PA -658.078 0.01
100 12,14%0.06 12,00 12,21
180 4,8410,01 4,78 4.86
RAO -506.459 0.01
100 12.57%0.08 12,20 12.63
1. SID is Source Image receptor Distance, SD is standard deviation
2. p is calculated independent t-test
Table 3, Result for Comparison of image quality score (IQS) according to SID change
Image osition S =SD min max t
quality tool P (cm) (image quality score) P
180 22.23%0.07 22,04 22.35
PA -97.006 0.01
100 28.77%0.36 28.33 29,32
original
180 20.83%0.12 20.60 21,11
RAO -123,948 0.01
100 28.14%0.29 27.81 29.06
180 58.24%0.03 58.15 58.29
PA 181.009 0.01
100 56.27%0.05 26.19 56.39
paper & salt
180 55.4710.11 55.25 55.62
RAO -21.272 0.01
100 55.9740.01 55.77 56.11
180 51.72%0.04 51.65 51.82
PA -31.654 0.01
100 52.08%0.04 51.97 52.19
Gaussian filter
180 51.28+0.08 51.13 51.42
RAO 0.915 0.01
100 51,16+0.04 51.03 51.24

1. SID is Source Image receptor Distance, SD is standard deviation
2. p is calculated independent t-test

Fig. 2 This is Rib PA images used this study, An image is original image, B is Rib image was applied noise with paper &

salt, C is burr Rib image with Gaussian filter,

RAOO| A= 55,47£0,113} 55,97+0, 012 YEGOH, PA
o} RAOOA SID®E Btgte] Afole SAXC2E {3t
Zpo17F UAATHp<0.01).

Gaussian filterE o]-&3F GA49] 1QS HH7HS PAS] 7
£ SID 180 cm& 51,72+0,04, SID 100 cmi= 52,0810, 04

0|93l RAO®] 7% SID 180 cm= 51,28%0.08, SID 100
cm= 51,1610, 042 YERGTE PAQF RAO X5 SID W3l
U2 1059 Aol BAHOE fold Holg Myt
(<0.01).
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