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A Study to Establish Target Exposure Index for Chest Radiography

Hoi-Woun Jeong”-Jung-Whan Min?

Y Department of Radiological Science, Baekseok Culture University
D pepartment of Radiological Technology, Shingu University

Abstract This study purpose to establish an appropriate target exposure index(Elr) using dose area product(DAP) and
exposure index(EI) based on chest radiography. First, the system response experiment was conducted with radiation qual-
ity of RQA5 to compare the dosimetry and dose area product of equipment. Next, EI and DAP were acquired and ana-
lyzed while varying the dose in the diagnostic at 70 kVp using a human body model phantom, The signal to noise ra-
tio(SNR) of the obtained results was analyzed in the diagnostic with in the diagnostic reference level(DRL) application
range, The DRL at percentage 25% had a dose of 0.17 mGy and EI was 83, and at percentage 75% the dose was 0.68
mGy and EI was 344. As the dose increased, the SNR in the subdiaphragm increased, To set the Ely, calibration must
first be performed using a dosimeter and set within the DRL range to reflect the needs of the medical institution.
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Fig. 1. Geometry for Digital System Response
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Fig. 3. Location of ROl at Chest Radiography
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Table 1, SNR according to radiation dose based on body part

SNR
m .
o Rt lung Lt lung Heart (if;?:egf diapsthgm
0.19 (25%) 6.0 5.7 17.8 16.6 37.0
0.24 6.0 5.7 18.1 16.8 40.3
0.30 6.0 5.7 18.1 17.0 42,8
0.38 6.0 5.7 18.2 17.1 45.4
0.48 6.0 5.8 18.4 17.2 46.8
0.61(75%) 6.0 5.8 18.5 17.2 47.5

170 Journal of Radiological Science and Technology 47(3), 2024



/ u

—e—Lt lung

30.0 ——Heart
g —e—Carina of trachea
%] ——Sub diaphragm
20.0
Gl
am-a—
10.0
0.0
0.00 0.10 020 030 040 050 060 0.70 080 090

mGy

Fig. 8. Relationship between radiation dose and SNR based

on body part
lv. o &

B Aok Qe A 5 F A - F e 2
oisf Agte]Ete] DRLE 7|50 & Elrs AAstehs 49
o] TS el Ae BAoR Sl glek, 134 BIE 2
g3l olmeirel Fels Alsl] Sleile Bl 3484
7F ARGEIE=E AP HfloflA mrgEofof gtk A 2308
RQAS A8 A8stal, F717n} & S7d8iof gtrH6,14]
53] 2 W AHSS B DAP, BSD 5& HAlSH: 4%

7} @7le)] £ oA 7P HA RQAS 414
of|A] FF == DAP, Elote] IAIE ERIsk= A Al
a1 JApAIERL oA R AdRko] ui- =2 AR
£ Uehlis RS 2RI 5= U4 EHF‘lg 4],

2 Atollx] H8H 95 PY7)7|= EI2F DAP JRE AlE
SR, BSDi= AlsobA] o=t 1829t 9-2uzte] DRLY
2 ESDE 710 g Uigol7]of 21(1)E 285l DAPE
ESDE Hslslo] HAlslglc)

SeuEtollA g/t AL 5 dukErdel thall DRLS A
o gk 22 2012do|e16], ol - AMAEARS] -
ESD 712 0.34 mGy it} o] 20199] o] 7h4gste] Hhat
BI9AaL, 2023130 H=e] SRS o R A RS &
AL, 3lsto] WhEsFITH11,18—19]. 2019d9] F4- wWhARA
ZAAe] DRLS 0,40 mGy$ial, 2023H2] F5 WARAAAR]

12
r>~
ﬁ
N
Oé

DRL-> W8 25%+= 0.17 mGy, M-8 75%%= 0.68 mGy 3
ot olell i Aol A Elote) wA| Tz 2 &

0.17 mGy®]l 3gsh= El= 83, 0.68 mGy©ll sgsh= El=
3442 APgsiA| =9ict. 1Al Bl 834 3449] 712 Ely
o] M2 Aok FHFig. 7. DRLY] 7152 M-8 75%=
Sh= Aot ol@y|e] EAJTL 70| Xjo|7} HAysh

- He dide= dAjst A
QS o sh= oarite] Alm) Ak o]} ubgst
= Q71el| o= S5k AN | Hrks A8 4 9= S
£ ABRIAL WE-E 25% €] T5%7HA2] ke B o]
A= AR, o] FRtellA] el S Bkl SNR&
TalAtkTable 1[Fig. 8]. £k~ HlopeflAl2] SNR2- Wk}
oix|ut ARk} 7|1 Br|Ho A QabEl ko] 27|18k
5 ol5= nAlRt S/ F UERT IRRIRE 2788t el A
£ A Aol S71etd SNRo| 71ttt Aol &
7}?‘% tﬂ?—}" ::L:%.i 519ich. DRSS AAE] oS
%‘Qi {517 )of thZ%=(Contrast)
- F ok, 7R 271 A SelA
& E2 Al Hslel] JFE WA %?ﬂ A =
Uehs A= ehen20], ey Sguetel B9

3ol B 17] ol o] 571 jESNRO] Ak

= Any} gukE Aolth SRx|ul 7uls} HEojx= Act
of -8 &= Q= o] %] ¢rlof Z+ 4;7]44 SER
o] Stz il wheh Mgk 24 4= §) 740]1:} §].7<1 °

ek F04] SO okt 20 Ae) WelE Al

=
ARk Zlo] £L Aldel Zeltt
£ 7 A9 R M AAS g Al s

Afolek, Sk Agre oAl 54, 10410] gk DRL <l
A 2} 59lell thek DRLE AWISKACHLL 54, 1049] DRL
Aol ek Aok et QLA A WSlel e A7 271
oz Basie

V.2 E
ofs7laeld QI F B AN A A
AE3H DAP,

Fd WS F8l Elrs AP8E off uloflA
ESD7} 24 S-aie)olz] &els dlof 3t AEs DAP 3
2 ESDS vlghoR Awelgut 2 3218 sl A
3ol sh= A Elrs AMgst

3t DRLS #al=2 olw7|%e]
1 o2 elstelt o] Wad Aol
REFERENCES

[1] Doi K. Diagnostic image over the last 50 years:. Research
and development in medical imaging science and
technology. Phys Med Biol, 2006;51(13):R5. DOL:

WA 71Ese 20249 A474 A3s 171



oX,
foty

e

g
oX,
et

(2]

(3]

4]

[5]

(6]

[7]

(8]

9]

https://icrp.org/10,1088/0031-9155/51/13/R02

ICRP Publication 93, Managing patient dose in digital
radiology; 2003, Retrieved from https://icrp.org/
docs/P093 Korean X, pdf

Seo DN, Jang SG, Kim JM, Sung DW, Kim HJ, Yoon
YS, et al. A comparative assessment of entrance
surface doses in analogue and digital radiography
during common radiographic examinations, RadiatProt
Dosimetry, 2014;158:22—7. DOI: 10,1093/rpd/nct189
Cohen MD, Cooper ML, Piersall K, Apgar BK, Quality
assurance: Using the exposure index and the deviation
index to monitor radiation exposure for portable chest
radiographs in neonates, Pediatr Radiol, 2011;41:
592—601, DAL https://doi, org/10,1007/s00247-010-1951-9
TEC 60601—-1-3, Ed 2.0. Medical electrical equipment
— Part 1-3: General requirements for basic safety
and essential performance — Collateral Standard:
Radiation protection in diagnostic X—ray equipment,
International Electrotechnical Commission; 2008,
IEC 62494—1, Ed 1.0. Medical electrical equip—
ment—Exposure index of digital X—ray imaging
system—Part 1. Definitions and requirements for
general radiography, International Electrotechnical
Commission; 2008,

Jeong HW, Min JW. A case study of application of
exposure index in computed radiography by using
human chest phantom, Journal of Radiological
Science and Technology. 2018;41(6):533—8. DOL:
https://doi,org/10,17946/JRST, 2018,41.6.533

Jeong HW, Min JW, A study on quality control for
medical image by using deviation index of digital
radiology. Journal of Radiological Science and
Technology. 2020;43(2):115—21., DOL: https://do—
1,0rg/10.17946/JRST.2020.43.2.115

ICRP Publication 60, Managing patient dose in digital
radiology. International Commission on Radiological
Protection; 1991.

[10] ICRP Publication 135, Diagnostic reference levels in

medical imaging, International Commission on
Radiological Protection; 2017,

[11] KCDC Medical Radiation Series No. 28. Guideline for

diagnostic reference levels, Korea Centers for Disease

control and Prevention; 2023,

(121

[13]

[15]

[16]

(18]

Park HM, Yoon YS, Kim EH, Jeong HW, KIM JS,
et al. A study on establishment of the optimal tar—
get exposure index for skull radiography based on
diagnostic reference level, Journal of Radiological
Science and Technology. 2012;35(2):109—17. DOL:
http://dx.doi, org/10,17946/JRST. 2021, 44.6,599
Jeong HW, Min JW, Kim JM, et al, Performance
characteristic of a CsI(TL) flat panel detector radiog—
raphy system, Journal of Radiological Science and
Technology. 2012:35(2):109—17. Retrieved from
http://ocean. kisti.re . kr/IS _mvpopo212L.do?
method=list&poid=ksrsl&kojic=BSSGBL&sVnc=
v3on2&skree=

Han JB, Choi NG, Sung HJ. Comparative study of
radiation exposure using entrance skin dose calcu—
lation technique in diagnostic X—ray radiography.
The Journal of the Korea Contents Association.
2020;10(2):258—67, DOIL: https://doi.org/10,5392/
JKCA,2011,11,12,357

Kim KW, Min JW, Lyu KY, Kim JM, Jeong HW,
Lee JA, et al, Comparison study on CNR and SNR
of thoracic spine lateral radiography. J Radiol Sci
Technol, 2013;36(4):273—80. Retrieved from https:
//koreascience, kr/article/JAKO201303536814
176, pdf

TIEC 61267, Ed 1.0, Medical diagnostic X—ray equip—
ment radiation conditions for use in the determi—
nation of characteristics. International Electrotechnical
Commission; 1994,

KFDA Radiation Safety Management Series No, 30,
Guideline for diagnostic reference levels in general
radiography, Korea Food & Drug Administration; 2012,
KCDC Medical Radiation Series No. 16. Guideline
for diagnostic reference levels, Korea Centers for
Disease control and Prevention; 2019,

Do KH, Development of the diagnostic reference level
of general radiography: Twelve area including brain,
chest, pelvis, etc. Korea Centers for Disease control
and Prevention Research Report No,11-1352159—
000916—01; 2017.

Seeram E, Digital radiography physical principles
and quality control, 2nd edition, Berlin: Springer;
2019, DOL: https://doi. org/10,1007/978-981-13—-3244~9

172 Journal of Radiological Science and Technology 47(3), 2024



2= oy AL xlg|
AR} X5l A S|CHSl 2N
2SRt ol Achstm [STPN
DAIKIRE 52l BN SIS sas

w7 &8 20249 A474 A3E 173





