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- Adequacy of Source to Image Receptor Distance with Chest Postero-Anterior
Projection in Digital Radiology System -

H A7 DR systemol|A] Chest PA ZAF Al ek o g H8E= SID(180 an)7} AA A7) 9 AFHlE B
Absl=t] Aget AzQIA] aas|Ea, Agurt A 7Ehe €Rle] oPde mixle fdke otz gt

A AZFsE Chest phantom¥} XGEO-GCS80, INNOVISION-SH, UD150B-40 ZH]ol] CXDI-40EG detectorES Z313F
XA HAFRE o] 831t AFHL SIDE 180 amE 1 F OIDE 0, 75, 83 = HIA7|H FFS E53)
rt. Fd2 Centricity Ra(hography RA1000 PACS systemoll*] Z43t3itt. SAIZ= 198 SsPSS(Version 22,0,
SPSS, Chicago, IL, USA)E ARSI, pvalue= 0.05 ostE Ao R Foldt Aog Hrlsiitt

OID 0 mmolA] Al 8] 2% Mele] 24 ¢S, BS Ho} ¢k 2.7~3.5 mn A% SHhE, Ake Sofsa) v)as)
Bk ) 1.6~2.8% St OID 75 m¢} OID 83 molAE 6~8 nm WMk Cse} BS7F =l Ak
H 7 vuys v =39 73S 6.1~7.9% =k

OID "Wzl W cse} BsE 2z =71 574%& G-9J3F 2}o](p(0.05)E HYPon, AREEA A= QD 0
mn LERF 56 IFo T YERGA, 75 me} 83 mme FY o= HEETh SIXIN OID WHalel] wehA
SAFSCE feogk zlol7t §l%lem(p)0.05), AR ﬂowE BT e O502 e

DR systemol|4] Chest PA ZAA} A] AUk o2 o] &EI1 Q= SIDo AXH=E 4 Ao =7+ A4 =Z7|8
th 6~8 mIA YeRFH o] A o232l ghET} 6,1~7.9% Sj=|o] et

38 HO: Chest PA, AA4=7], AlEH]

.M E ek, FHE QA F8 A7IEo] Wol o 9l & <l
3 Theksl Aslo] HHAE 4= Qi)

FHole 35714E HEsk= Hl(lung), 7|3 (trachea), B Ak Aol qlo] -85 o-8== tEA S I
7|24 (bronchus) @} 1d0]] 4,2005F ¥ A& 423} oF ot HAMPH2 FH XA ﬁx}(chest radiography,
264+ 2JElo] oS HAalo] Fobg FFshe A heart) CXR)®e} 54 AikslahgEgolrt, §5 Ailshatade
o AW HxA 5o s27|A 1ejal 47 (oral) 2t CXRo|l H]8f| ookt YA EE Algshe Al ey 4
P(stomach) S AA3H= 4= (esophagus) 7t A5 e A A 2] Aol BRbskaL W A} avtehs dlol

o, o]5-& ZHH|m(rib) 7} T (thorax)S ©]Fo] HEalal et 1o ¥l CXR2 B2 AARAIRE, 1hdst Ak
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XAE& AR F7F -4 W HAKchest postero—
anterior projection, Chest PA)9} FH 9] TS [Rof| &
713§ Aveld 5 Eoz XAS EAH: R

-3 A chest anterior—posterior projection, Chest

APl 9lc.

ot 7|40 WO S HASH Y ESt w2
Aafshan glek, REAo] X41S WAIT 190041 Th Zefl= ¥
ke B3 A GAS sk PAlolglck, 234 AT

A =
7 BB} 24040 ke 1980d) FuA] BE-37
Z] HA](film—screen system, F/S system)= AL}, 19903
o = P4 THimage plate, 1P) ©]-85k= HrE FALA
(Computed radiography system, CR system)©o =2 ¥hAd
Shlal, A= PubA ARESHA] b TIAE QA
(digital raidography system, DR system) o 2 FX} w4
S5 Qe olefet 7]4e] weke gixte] QA ket
Parg e n et WAe] wHlolele o Fua
of g},

ofe] & N PAHE B LML Chest PA
AA A] 2A--1R 7+ AT (Source to Image Receptor
Distance, SID)E 180 cm&Z 7|&3slal Il o] Agls= AHAF
Ho| WkSo] RS e dx7HA] 0|41 9Jct SID 180
no] 0|24 27k A Tl WAl s /S
system¥} CR system©]] H]|3]] DR system< A0 2] EA] A}
AR} A AIES] 72| (Object to Image Receptor
Distance, OID)7} Ag)7} Z7}815aL, o] OID Z71& Q1
off AA|=L7] Hok @Afe] g F 5 e ouiit

olo] 2 A= DR systemo]|A] Chest PA HAF A] &
Hldo g2 AL8xrl= SID(180 cm)7} AA| A= 7](cardiac
size, CS) & AlgH](cardiothoracic ratio, CTR)S HA}S}
=l AR AR aAsEar, gz 7ER|AL Qe 7]
stabe] elelo] iAol nlAlE qRE oHEomA] HuS
MAEhR AR WAASE G BESHE R o]
aeafol & HHE AlFslaLA}; gt
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1. A0

AA| AZFeE ME(self—production chest phantom,

Fgure 1 Measurement of CS and TS, BS on self-production
phantom

phantom) ©]-88}3Ith phantom®| A2 HAMA F
o] = AE]RE(182 X 257 mm)of| HAFO 2 THEE
Chest PA 974 F B4 B7H71E (A3 = (scapular)©]
Hok(lung filed)o] Z3FER| Qgron F2ol IZy|
(spinous process of thoracic spine)ollA] Y& G4
(sternoclavicular joint)7}X|9] A&7} HLslar, Zdjst

£7] Aol Ak G lel A B W o
2 SYE slo] Rasigc Buago] olgut WA
Ry tolSetolold olstol Al F2 ¢ 4

ST} §R FE71E SR OR ABF S BASAL
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=74 A AUHS o)) S AR 93t = ojal
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Fgure 2 Measurement of CS and TS, BS on
self-production phantom

A5k tHFigure 1), phantom®] & CS+= 100 mn, &= U
Z(thoracic size, TS)= 214 mm, CTR-Z 41,49%°|c}.

SIDE Chest PA ZAAF A] et o2 a4 Q1= 180 cm
3 OIDE 0, 75, 83 mmZ HIIA| 7| FARS: =
skt 1RO EH¥(cover)ol| phantome €3] W2MAIZ]
ALE OID 0 mmE AASFch OID 75 mme} 83 mmi=
Chest lateral GAfol|lA] FH-o] Hof A AzFe] F41714]|

B AR 75 m= oJA, 83 m= FAC R JHA ST

2343

3 3l 154 o]/\]- 10
d oa}, 54 o|aP7} 30314 %Xéﬂ?:‘it} Zk2}e] OIDe]|A]
g2 74 o] 9

o WA= =

L+ one—way ANOVAE o] 83190
WS Aasioi

EAIAZE YYo= SPSS(version 22,0, SPSS, Chicago,
IL, USA)E ARE3} AL, p—value 0,05 oJolE BAIF o2
Solat 2o% B,

, Turkey HSD Th=

. &
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1. OIDHE3IN [HE ZHIAE CS, CTR, BS

OID W3}ol| W= u|xpd ¢S, CTR, BSQ| =4 7he] 2
= o237 Zei(Table 1),

OID 0 mnoj| A= CS9} BS:= ‘S'A}, CTRS
szt wol = deh

OID 75 mioj| A= €S} CTRE ‘SH' AN, BS: ‘CAP} 7+
22 ghog vEit

OID 83 mmol| A= CS, CTR, BS B ‘SH A} th2 A]
Atell Blsf ezt gho] vrebytTt

'SH AR} 7He:

2. BSE 0|28 &gt Hl&el X0l Hlw

ZeAP R OID ¥sle] w2 & 412 o851 A
4bE Gk AR GAolA S8E 7he Aol ot Ak
(Table 2).

OID 0 mme] % ‘S'AR=1.6%, ‘CAR=1.8%, ‘SHAF=
2.8% A et gojElo] Yebitt

OID 75 mol|A] ‘S'AR= 6.1%, ‘CAR= 6.4%, ‘SH AR=
7.4% ArtE g S o] yehkth

OID 83 muoj|A] ‘S'AF= 6.6%, ‘CAR= 6.9%, ‘SHAR=

7.9% AVbEl @Rk SojElo] b,
Z} OIDO A AH|APE zjol= EA A
(0.05), AFEA AT} BT FAF 15

Folio] glola

o= by,
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Table 1 Result of CS, CTR, BS according to OID change

(n=30)
oD CS CTR BS
Vendor (nm) (%) (mm)
(mm)
Mean+SD
S 103,57 41.93 103.63
- 1.1 +0.4 +0.8
0 c 102,72 41,88 102.55
40,1 +0.1 0.6
- 103.13 42,06 102.87
; +0.7 +0.3 +0.7
s 106.37 41,81 106.33
) +1.2 +0.1 +1.2
- c 106,81 41,83 106.65
> +0.8 +0.2 +0.2
- 107.50 42,05 106.57
’ +0.3 +0.1 +0.2
s 107.43 41,81 107.27
) 0.6 10,2 0.4
107.48 41,91 107.28
8 ¢ +0,5 +0.3 +0.2
- 108.17 41.99 107.30
0.5 +0.3 +0.4
Table 2 Comparison of measured data and calculated data by BS according to OID change on each vendors
(n=30)
Measured data Calculated data I
oD Magnification
) Vendor (nm) (mm)
mm
Mean+SD (%)
103.63
S 101 1
+0.8 01,99 .6
102.55
1 1
0 C +0.6 00.73 .8
102.8
SH 87 100.06 2.8
+0.7
S 106.33 100.21 6.1
+1.2
106.65
75 C +0.2 100.23 6.4
106.57
SH +0.2 99.22 7.4
+
s 10727 100,61 6.6
0.4
107.2
83 c % 28 100.35 6.9
. 107.30
SH +0.4 99.44 7.9
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OID W3}o] w2 ¢S, CTR, BSEHe] HaH]i
23} ZtH(Table 3).

Cs2] 7% OID 0 mnof| A B 103,14 mmo]3le.
OID 75 mmojlA]+= 107,53 mm, OID 83 mmof| A= 107,69 mmz
UEhsteth, OID W3l whg Hafghe] Atol= A%
9] 3k (p<0.01), A4 A3} OID 75 mne} 83 mn
L 5%t aFo 2 eyt OID 0 m= 7 el 5o

2 2R,

CS, CTR, BSQ| E=& HluW
A o

Xt
=

F&ost 7eo ddE Hitksidt
tomography), 7158947 2](magnetic resonance image),
oFAAE =2
SIS
ol A o] Fo] A= HAF F 30~60%2] HlES AR|H=
Aol 587] Wl AR A3 AT gt 131491
AAZA AAR 0 ARE ATsta gt CXRIAF 3

o=z}
o

2+ (computed

2 (positron emission tomography)o]
3= HjZo| A2} Eolx| = QAU CXRE JAtolst

fu

ol
=

OE: _Iﬂ r_>t,

koo (0 uE d

. HFA S F/S systemOf|A] CR systemS AA tfjghEst
CTR®] % OID Wsjol] wf2 Hagrel Aol Al 2§ [ -
0o " = HIR3 & SHEY7IA] DR system O = WHEA] v
R FAA fo4do] $%lem(p0.05), AREEA Axt . o .
‘ U= FAOIE”, DR system AAZEO = @S &5
M= HEFE YT IFOE YERTH . _ _
y % 5l e XAl wEoRE SU B4 3 o SN
BSQ] 7¢- OID 0 mmoj|A] H-Zo]= 102,85 mm, OID 75
S 4E o, w3 5 9 2 Yo oju|RE HAEY
mme] 7% 106,40 mm, OID 83 mmoj|A]= 107,52 mn2 LElt _
’ S o] 3 5= QUar, PACSE 163 4= glrke AHo] v, &
on, FARCE {FHAUTHpC0.01), ARE EAofA= N
3t DR system?] CXRE F/S system Ho} 4 T4 Ak
OID 75 mne} 83 mn= FU3E Ao & FLEE QI T, OID 9 _ -
0 ok A = o o] Holuar?, A= Mg o] §lal By w2 4=
7 Zom
i A S, 2o) GAABAS AXBE yugbye) Sl
o Ao dHA U
S}A]4t DR systemo] 212 9 A5k 744 SHoA = 7|E
9] F/S ¥ CR system HU= 58 4= oy 344 F/S
Table 3 Result of average comparison about CS, CTR, BS according to OID change
(n=30)
oD Mean+SD
e Min Mex
(mm) (mm)
0 103.14 102.72 103.57
40,42 : »
CS _ 107.53
(on) 75 0,20 107.30 107.70
107.69
83 .41 107.43 108.17
41.95
0 41,88 42,06
+0.09
CIR 42,03
%) 75 0,14 41.87 4213
41.90
83 .09 41.81 41,99
102.85
0 0,68 102,37 103.63
BS 106.40
(an) 75 0,60 105.70 106.80
107.52
83 0,01 107.27 107.30

*a, b
# p€0.01, p-values are calculated by one-way ANOVA

Same letters indicate statistically indifferent by Tukey HSD multiple comparison
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systemo]|4] SID 9 OID ¥3}o]] o3t gheff 5l YAt 257
=2 o3} A]—QJ 9}]10]041:]- —&]XH DR systemoﬂ/ﬂb §].;<IQ_
FA7171 SRt RS BoflA Uehbs dflar 9 2
of ¥all A7 U= A EZE Aol A= 2]} oo—ﬂoﬂ
A o] gEl= FRAST WA Ato|4l= DR system
go] F/S system®] FdHTE @7t ¢ 24 o= ASA
o] construction’dl AlSH Ei= 4] A PlEo R X
el ep”. 24700) WEAL He A% 7 AA 39
2 WAk THelA] Sl W 4 gt BENZ
52030 A RlE QTeIAE o Ges Aol Tt
L qojolx dhze] et w] st ool o o
b AR el afol SR} sfegelzke] A4 A
o] Luk2A olgolx|x] el | Gz AA ] Liet

L B AEs o,

22 DR systemollA] 7P Al 928 3 74 o
AZkso} BTk, 1A 1SS O REA, HE CXR AL
| ¥HEo1 %2 wjofl BIs) EA) DR system OID7} 57}
ST APAole), AEME Bof 237] OXR A} 2
AFHE W2 Ao film case@t FAFO] FHIL
A A2k AS B 4= 9t} d1x|u dA) DR system] 4
£ standing detector case FAS FESl= detectorAlo]
o] grid W AEC chamber 5°| $*]|3}7] wj&o] OID7} &
s et

X AT} AHEA O & Chest PA AA} A] o] 8511 Q)
L SID 180 cmE 7|92 detector covero] o3t Wzt
X171 OIDE 0 mel 4 A A BEA W) A7 s,
BS Xt} oF 2,7~3.5 mn %= =}l 0|24l Sis
¥ s HEke o 1.6~2.8% =ty 18l OID
75 mme} OID 83 mmof|Al+= 6~8 mm o4 CSe} BS7} &+
e glon, o] 22Ql gt Blu P uff 6.1~7.9% HLo
Al Ffj=]gleh, E3E OID ¥3te] whaba] ¢S} BS= 0, 75,
83 mn 7} Z15 Ztol] FAIA L2 {03t 2Ho](p<0.05) & K
Hom, ARSEA oA = OID 0 mnat U x| & 25T &
g Eo] YeRyth Zeu CTRE AH|ARE, OID ®gto] wf
A SAF SR FoJRt 2po|(p)0.05)E HolA| kSt
oli= Csel ek Fate] 2ol SElsl] o Al
=¥

OID 0 mmoj|A] 7} Jeh= A& detector cover2t
image plate Ato]9] 7]&2 Q] FA|E gt A] ol A
o2 Az SERA|UE chest PA AAF A] AR AlRFo] A
o] detector covero] Walsl= A o| o} 7] wjFof OID 75
mo} 83 mol 2] o34 shefel s wels) wotol gk
ABZE) dubA o2 OXRolA] CTR A4 H ol et Al

(]

do N o 1 oE

Y A5 HAHEH 45%5 ZAF HAR B skgloe, g
o1& o= gk gk ] AtoA= 5009 thgt H
1 CTRo| 48%& Uehgal'”, vh 3] 50] Aot g4
4310.041%, ©14 4410.035%S AAHR W 18I,
CS ZFe A9 YAl 129412 nm, 0J4] 123+1.9 mn= X 113}
Hr?. 123 CTRo| 50% Yo AutS 243k,
2 At Aol et SiE 2|askelr| flaiA=
Al gutst Elof Q1= SID 180 cmg ZH]of] Y. % 273
of & Harl & AR 7P & dqte] o835 A

=9 detector cover?} image plate AF0]9] 7411]h A=
3 cm, CAk= 3.5 om, SHAR= 5 cm®] o] AZ7} e Ae
2 ZAE QT gutA o 2 OID 2}po|E 118sle] SID 7}
£ sh= daLsks A 2 AR HAE olf &
Aege S7HAAR githal gtct, ol2fgh 2] E3 F/S
system® 7202 843 Arke A el Azieof 3
o}, AAE HEF 59 Aol &fshd SID 200~300 cm -
2HlA] SID 271l T wle] Fake] S7lel WAl 2l
w7} v)23)] SNRO] Wiskz} 29lom, SID 180 cmoflA] ]
Qs gelat Aolt g WA UE 4 ATk BT
St QIekY, &) A} 0D 7S ol RS HulA
2Aje] 7)) BAlolet, et Rulel @ AR A
RPAE ofefgt Zletslacl S 2

At Doyt 9ot yzsict

VIS Bl 93 Fom JaAs el

@ oJ57} gl ot et AR ko £8e E 4
o AR FRsfok sH Aglo] ek, THBE Fu] A
%) A gule] AR BEs) vl |5t o5 Has
29Ik o] Waste], ojalellA HAHIAAL AR RA
A4 Beiot 2o Tlsete ool Het AR Aol
gtk AR E

B AT Abgoms A el Al 7HA gulael
s Eeleks Wt B 0t 9 4 itk Holck

DR systemo]| 4] Chest PA A} A] YHIA 07 A Q&=
SID(180 cm)7} AA] €S 2 CTRE HAPSI=4| A=
NEBR 7] 95t gt £ Ao Avks vheat 2k

Chest PA A} A] LHEA O 8 o] &1l §l= SIDof|A] 4
Apel= A9 ARFe] F7)1= AA 27|18t 6~8 nn 3A U
Efn] o]= AlA| o] 229l grEtt 6.1~7.9% =] L}
Ebteh ESE AH|APHE standing detector®] covert
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*Abstract

Adequacy of Source to Image Receptor Distance with Chest Postero-Anterior
Projection in Digital Radiology System

Young-Cheol Joo"-Cheong-Hwan Lim?-In-Gyu You®-Hong-Ryang Jung?-Sang-Ho Lee”

U Dept. of Radiology, Samsung Medical Center
? Dept. of Radiology, Science, Hanseo University
Y Dept. of Radiology, Hallvm University Hospital
Y Dept. of Radiology, Science, Seonam University

The purpose of this study is to evaluate propriety of using SID 180cm at Chest PA examination and to
find effect of geometrical cause to the image.

XGEO-GC80, INNOVISION-SH, CXDI-40EG detector and a chest phantom designed self-production was
used for this study. Images were acquired at SID 180cm with changing the factor OID as 0, 75 and
83mm and were analyzed by Centricity Radiography RA1000 PACS system, Statistical program was used the
SPSS  (Version 22.0, SPSS, Chicago, IL, USA), pvalue(under 0.05) was considered to be statistically
significant,

In OID 0 mm was enlarged about 2.7~3.5 mm than the actual degree of the HS, BS of phantom in all
equipments, Compared with the calculated magnification has been expanded 1.6~2.8% when viewed. The
OID 75 mm with OID 83 mm was extended from the CS and BS 6~8 mm range. Compared to the calculated
values, the measured values are expanded from 6.1 to 7.9%,

CS and BS according to the OID change showed a statistically significant difference (p{0.05) among
each group, the post-analysis only OID 0 mm group appeared as an independent group, 75 mm and 83
mm are separated in the same group It was, But had no statistically significant difference could change
depending on the OID (p)0.05), post-mortem analysis showed, both in the same group.

Heart sizes appears larger than actual size 6~8 mm at chest PA examination which is enlarged 6.1~7.9%
more than the actual theoretical value,

We can find magnification of the image because of the increase of the OID due to technical limitations
between cover of standing detector and the image plate. so we suggest to have occurred between them
when considering the need to adjust the equipment installed by the SID to match the characteristics of
the equipment.

Key Words : Chest PA, CS, CTR
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