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Abstract

Chest radiography has been typically performed at SID of 180 cm. Image quality and patient dose were
investigated between 180 cm and 340 c¢cm by 20 cm intervals at 120 kVp and 320 mAs with the AEC. VGA
was performed for qualitative assessment and SNR was analysed for quantitative assessment on the image of
the chest phantom. Patients dose was measured by ESAK and PCXMC was used for effective dose. As a
result, when using the standard of SID of 180 c¢cm which is typically used in the clinical practice, in the case
of ESAK, 240 cm, 280 cm, and 320 cm were 8.7%, 11.47%, and 13.56% respectively therefore significant
reduction was confirmed. In the case of effective dose, 2.89%, 4.67%, and 6.41% in the body and 5.08%,
6.09%, and 9.6% in lung were reduced. In the case of SNR, 9.04%, 8.24%, and 11.46% were respectively
decreased especially, by 8.03% between SID of 260 cm and 300 c¢m, but SNR was 5.24 up to 340 cm. There
were no significant differences in VGA thus the image is valuable in diagnosis. It is predicted that increasing
SID up to 300 cm in digital chest radiography can reduce patient dose without decreasing image quality.
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II. MATERIAL AND METHOD
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Fig. 1. Experimental setup.
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3. Assessment of image quality
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Fig. 2. ANS| sensitometry chest phantom(A) and
configuration of ROI(B), Chest anthropomorphic
phantom(C) and Image(D).

Table 1. Anatomical criteria used for assessing chest images

Image Description
Criteria No
Visually sharp reproduction of
-the vascular pattern in whole lung,
1. particularly the peripheral vessels
2. -The trachea and proximal bronchi
3. -The borders of the heart and aorta
4. -The diaphragm and lateral costo-phrenic
angles
Visualization of
. -the retrocardiac lung and mediastinum
6. -the spine through the heart shadow
7. -Hilar region

4. Data analysis

b5l FARAIL statistical package for social

science (SPSS inc, chicago, USA) 2208 ARSI AL
image quality data (VGA score, SNR)} dose data (Ki,
ESAK, ED)+= one-way analysis of variance (ANOVA)&
AAEAT. fo)5F  (probability level) p<0.050]H
2ol ol frolw Aok Qi Aom B

ek
M. RESULT

1. Dosimetry

SID7F S7hghell whel Ki, ESAK7F #ZAEE S
Table 20|41 #23 4= It} SID 180 cm <] 0.168 mGy
9} 0.235 mGyE 7] (reference level) &2 S-S wl, 240
cm, 280 cm, 320 ecmOlA 2+ 8.7%, 11.47%, 13.56% 2]
7t BEEUAY. EAYGoR SsID F7lel whel K,
ESAKE=  fod Aol7h e Zo® yewt
(p=0.000).

Table 2. For each SID, mean of Incident air kerma, entrance
surface air kerma, and effective Dose

ICRP 60 ICRP 103

SID Ki ESAK

[om] [may] [mGy] E0 [mSv]  ED [mSv]
180 0.1682 0.2355 0.0744 0.0791
200 0.1616 0.2263 0.0729 0.0776
220 0.1571 0.219 0.0728 0.0777
240 0.1536 0.2150 0.0721 0.0768
260 0.1506 0.2109 0.0720 0.0766
280 0.1489 0.2085 0.0709 0.0754
300 0.1468 0.20%6 0.0711 0.0752
320 0.1454 0.2036 0.0698 0.0740
340 0.1440 0.2016 0.0690 0.0731

AAtE ESAKE PCXMCE ARE-ate] ZHzte] siDol
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7kl mel dalel fadEe Hastal e
ICRP 603} 1032] 2A 7152 Apol= <13k Fa A9
2ol 74 VFERAL @It} ICRP 103 283 7% SID
180 em©] 0.0791 mSvE 7]FC& 240 cm, 280 cm, 320
emOl A ZH2} 2.89%, 4.67%, 6.41%2] FHAa7b HEE A
th A7) (organ) o] FEATFE Hung X 7MY =2
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Fig. 3. The change in ED according to SID.

2. Assessment of digital image quality
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Fig. 4. The change in SNR according to SID.
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Fig. 5. The change in visual grading analysis score
according to SID.

IV. DISCUSSION
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V. CONCLUSION
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