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- Reducing Methods of Patient's Exposed Dose Using Auto Exposure Control
System in Digital Radiography -
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HHPALAAIE] (Digital Radiography) 9] AFgl=EA|oAA]
(Auto Exposure Control)E ©o]g3d}o] 3x}ujZo] o]
3l= ZAQ0A & WAL (Kilovoltage), T2 E](Copper
filter), 23-7A<7|17F2] Ag](Focus—Detector Distance)
o] WA wet %ﬂrxdTer%k(mAS) s, YAEEHAT
(Entrance Surface Dose)S =743}l SFAS H7}5}o]
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A Z77]Ql Unfors ThinX RADE ARE- dl¢it} g
Alderson Rando PhantomZ ©|-8 3}ith

1) 70 kV 317, FDD} T M7 Al mAs, ESD, Ef
& SAAHFSHAEAD

A A Wal)o] Z2wAL o WS 917
At YA g A (Digital  Radiography, ©]s}
DR)9] AE:=EA|oJA%|(Auto Exposure Control, ©]3}
AEC)E ARMESIal AEC mode®] center measurement—
chamberE AE3IT} sensitivitys 400, A= 24 X30
cm, TWAU(kiloVoltage, ©]3HkV)2 70 kVE I1YA|Z]
o}, 234-HE71719 A (Focus—Detector Distance, ©]
3} FDD)2 72} 100, 120, 150, 180, 200, 270 cm ©.&
St ZF ARttt Aol WdE 2] FEE none,
0.1, 0.2, 0.3 mmCu® 57} St BAFZH I5F mAs)
T+ JAREH ,jﬁk(Entrance Surface Dose, ©]|3} ESD)E

2) LT dE, FDD ¥ Al mAse}t ESD % (%

F2HA
el Ze A9 F71= kVE 60, 70, 81, 90 kVZE

%ﬁ‘/\]%‘ﬂ'ﬂﬂ mAs®} ESDS &A3t1 GARS 3E3F) v
R

A AAR(Wall) o] 8 F2HPA AAZ HE-S YA|A]

7121 AEC mode©]|A] center measurement—chamberS

JElStCh  sensitivity= 400, RA}OF= 28x43 cm, kV
7

=

>

=70, 81, 90, 100 kV&E ®H3SIA|7|1 Z} kV uvit} 2]
E|E none, 0.1, 0.2, 0.3 mmCu® 3F7MX|A7}Y FDD
100, 120, 150, 180, 200 cmo|A] mAs®} ESDES ZAa}
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& HAFH(Table)o] FAZASHA AAlR WEZ
QAAIZ]AL AEC  mode©] A measurement—
G ki ZAJoR=
924x30 cm, kVi 70, 81, 90 kV& WBAZIT). 7} kv
uith L2 EE none, 0.1, 0.2, 0.3 mmCu® F7H|A
7} FDD 100, 120, 140 cmoA] mAs?} ESDES =435}

I e Wl 24,

center

chamberE& sensitivity= 400,

ut

) 3ol B

gArol AA 2 SIEMENSALOA A Fdh= w3
Z~(Exposure Index: ©]a} EXI)"S Agsich wat 4
ol A 7S Hriehr] flste] Fdelstat Al
39golAl B71E A=k 53 whel 33 ol At
of frEgk Aoz Bl

3. EisSlt ANTHHAY =X 9y
1) Ej(Magnification)

A BIERE I N L CRER RN
ofe gAlo= Tt

M="Fap
M she
FOD (Focus—Object Distance) : ZF-IARA]| 7|&
FDD (Focus—Detector Distance) : Z&-A=7] AT

gl Eo7] Hside wrer L7173 ARlE
Fol1 24T AEVI3e] AelE WA

rtEEAERe 24-He|xt A(FCD)E 2 i
It AZ(FESD)e} LA Helxg 37] Fol dAlste] &4
T AR ASE Fate] TR,

D = Xair X f X BSF
D A ZH(mGy)
Xair 1 G Aol 571 F 2AMIHC/Ke)
f o FeAgHEAs

BSF : & AltAl

m Z 4
1. 70 kv D& Al FDDSQt ZE ALRN ME
mAs, ESD, HE&@FSHAA

mAs+ FDD 100 cm, none filtero]|4] 3.5 mAsZ 7}4}
weF3l FDD 270 cm, 0.3 mmCu®|A] 65.6 mAsZE 7}
=9Ittt ESD: FDD 100 cm, none filteroA] 0,37 mGy
2 7P =9k31 270 cm, 0.3 mmCu®A] 0,07 mGy= 7}
4 wojth FDD7} Sofd4® 2t FpDRIT WelE F}
TrE mAse o] SRR B2 ESD= g3t
none filtero||A] FDD7} 100 cmo)A] 150 cmo. 2 o4
= 735l ESD7} 71 @ol A en 180 cm o]Fof=
Sl et SARI-EE7I0e A% Al 23
emO 2 &S AALRE A} 100 cmo A& 129%%2
270 cmollA= 109%2 E9UC. Bie g4l o ALt
o Akl A A8t Ffee vttt AaE vt
(Table 1)(Fig 1)(Fig 2)(Fig 3).

Fig. 1, Magnification measurements due to changes in FDD
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Fig. 2. ESD under changes in FDD and filter
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Fig. 8. Comparison of mAS, ESD under changes in FDD and filter

Table 1, mAS, ESD, Magnification according to FDD when fixing to 70 kV

FDD(cm) mmCu MAS ESDImMGy) EITHEAI M%) ESAF(%)

none 3.5 0.37
0.1 47 0.21

100 0.2 6.0 018 129 130
0.3 7.7 0.15
none 47 0.29

120 0.1 0.4 OJ? 124 126
0.2 8.3 0.15
0.3 10.5 0.13
none 7.2 0.21

150 0.1 o8 0.15 118 121
0.2 13.0 0.13
0.3 16.7 0.10
none 9.8 0.20

180 0.1 13.7 0.13 115 116
0.2 18.1 0.10
0.3 23.4 0.09
none 12.2 0.19

200 0.1 17.0 0.12 113 114
0.2 22,6 0.09
0.3 29.4 0.08
none 26.7 0.18
0.1 37.6 0.11

270 109 111
0.2 50.3 0.09
0.3 65.6 0.07

2. Xt ZE, FDD HAWN M2 mAset 60 kvp, none filter, 100 cm & 7% 0.48 mGy, 90

ESD (BF=FHZA kV, 0.3 mmCu, 200 cm ¥ Z<$ 0.06 mGyE 0,42
mGy2] z}o]E YENHT}E none filteroA 0.1 mmCus
F7HS 7492 FDDE 150 em O & 5% 4% 7P &
Zo7 ZAFhFig 5)(Fig 6). ZF WY ZHE =
7Fd=5 FDD7} 5old55 mAs= S718tal ESD= 4
AGTHTable 2).

mAs+= 60 kV, 0.3 mmCu, 200 cm ¥4 H$ 74.8
mAs, 90 kV, none filter, 100 cm ¥ 7S 1.8 mAs=E
7429 A= 73 mAsE UERRITE 60 kvolA HEE 5
7¥eholl whet mAs F7F5o] A YEsth(Fig 4). ESD=

I~
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Table 2. C-spine lateral measurements

100 cm 120 cm 150 cm 180 cm 200 cm
\% mmCu
ESD mAs ESD mAs ESD mAs ESD mAs ESD
none 6.7 0.48 9.3 0.41 14.4 0.32 20.0 0.28 25.1 0.27
¢ 0.1 9.8 0.29 13.0 0.26 21.5 0.21 31.8 0.19 37.9 0.18
0
0.2 13.7 0.22 19.1 0.20 31.5 0.17 40.9 0.13 54.1 0.13
0.3 18.6 0.19 26,1 0.16 40.8 0.13 57.2 0.11 74.8 0.11
none 3.5 0.37 4.7 0.28 7.2 0.21 9.8 0.20 12.2 0.19
0.1 47 0.21 6.4 0.18 9.8 0.15 13.7 0.13 17.0 0.12
70
0.2 6.0 0.18 8.7 0.15 14.0 0.13 18.1 0.10 22,6 0.09
0.3 7.7 0.15 10.5 0.13 18.0 0.11 22.4 0.09 29.4 0.08
none 2.2 0.32 2.9 0.23 4.2 0.18 5.7 0.14 7.0 0.13
0.1 2.8 0.20 3.6 0.14 5.4 0.11 7.4 0.09 9.1 0.09
81
0.2 3.3 0.16 4.4 0.11 6.9 0.09 9.3 0.08 11.6 0.08
0.3 4.0 0.13 5.4 0.10 8.3 0.07 11.5 0.07 14.3 0.07
none 1.8 0.29 2.4 0.21 32 0.15 4.2 0.12 5.1 0.11
0.1 2.1 0.19 2.8 0.13 4.0 0.10 5.3 0.09 6.5 0.08
90
0.2 2.5 0.14 3.2 0.11 47 0.08 6.5 0.07 8.0 0.07
0.3 2.9 0.12 3.6 0.09 5.6 0.07 7.8 0.06 9.6 0.06
80 06
70 I
0s
50 \
- / 5 = A
2 2 AL L Ly
40 60kV 03 \ none
E 5 - ——70kv é i \\ I"\\\\J,“\ /\\ \ ——0.1 mmCu
A ———81kv 2 \I\_\ X‘\ 'AS N N ——=0.2 mmCu
20 //\ /’,\\‘ // 9 T —.—90kv w o ‘~~_$}\\,‘N_:{}S§=#ﬁ N /\\ \> -
10 ALl P N T S e S P ﬁ
o = . o
100cm 120cm 150cm 180cm 200cm 100cm 120cm 150cm 180cm 200cm

Fig. 4. mAs according to changes in FDD, KV, and filter Fg. 5, ESD changes in FDD, KV, and filter
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Fig. 6, ESD according to changes in FDD, kV, and filter
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3. &M ZE, FDOD HZ0 [ME mAset
ESD (RFZHAAN

mAs= 70 kV, 0,3 mmCu, 200 cm ¥ 749 245 mAs,
90 kV, none filter, 100 cm ¥ 3% 7 mAsE F =%
9] 2= 238 mAsZE YERGTtHFig 7). ESD= 60 kV,
none filter, 100 cm ¥ 7% 3.77 mGy, 100 kV, 0.3
mmCu, 200 cm ¥ 735 0.40 mGyE F A9 o]
+ 3.37 mGyE guff o]de] Zol& yelltk(Fig 8)(Fig
9. Z kvulth "HE 715 FDD7F soldes
mAs+ S7FRAITE ESD= Aty 70 kvellx HErL
7H S48 Uetsth ESD= kVE ®o|al HHE F
7}3t1L FDD7F Sold<=E Z43th none filtero)A] 0.1
mmCus 71 72 ESD7F 7P 2 Zo0= 7agin

180~200 cm©.® oIS A FaZo] Ao 4

AcHTable 3).
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0.3
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Fig. 7. mAs according to FDD, KV, and fitter change
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as \ s= 14
5 3 — 3
O 2s A (B" 25 \
E \ \\ £ 2 A A ——100cm
b—d 2 \ none ~— \!
o 1s I \ /\ A N, O 1 \ SN A ——120cm
G AN A [ e || 8 FNITANA —1s0em
1 2 — 1 s/ =/ L
s T ::%QV§\:Z | s 05 ?/A\T\: =| ——180cm
’ | ——200cm
o o
zzzzlzzzzlzzzzlzzzzzzzz rpx e b o o ou | [-Jec §r B - Jor o R
SESSRESSRERGREREREES g g = =
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Fig. 8. ESD according to FDD, kV, and fiter change Fg. 9. ESD according to FDD, kV, and filter change

Table 3, L-spine lateral measurements

K ——" 100 cm 120 cm 180 cm 180 cm 200 cm
mAs ESD mAs ESD mAs ESD mAs ESD mAs ESD
none 34 3.77 45 271 63 2.00 88 1.76 109 1.70
0 0.1 44 2.17 65 1.80 85 1.29 120 1.15 148 1.02
0.2 57 1.63 81 1.35 111 0.97 157 0.89 193 0.89
0.3 71 1.40 102 1.14 141 0.84 200 0.76 245 0.75
none 16 2,14 22 1.78 32 1.33 44 1.18 54 1.15
g1 0.1 20 1.43 28 1.16 40 0.85 57 0.75 69 0.75
0.2 24 1.15 36 0.97 50 0.70 71 0.63 85 0.63
0.3 29 0.95 40 0.78 56 0.57 85 0.52 103 0.51
none 10 1.64 15 1.60 22 1.12 29 0.90 36 0.87
% 0.1 13 1.11 18 0.98 25 0.69 36 0.63 44 0.62
0.2 15 0.97 22 0.82 32 0.61 45 0.54 53 0.53
0.3 18 0.82 25 0.62 36 0.52 52 0.46 63 0.45
none 7 1.41 10 1.20 14 0.89 20 0.79 24 0.76
0.1 8.3 0.97 12 0.88 18 0.65 25 0.57 28 0.51
100
0.2 9.6 0.84 14 0.70 20 0.51 28 0.45 33 0.41
0.3 10.9 0.73 16 0.62 23 0.44 32 0.41 39 0.40
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4, 2xMetn ZE, FDD HAW (2 mAset
ESD (SFISHEZAHA
mAs+= 100 cm, 90 kV, none filter AL 4.4 ::
mAs, 140 cm, 70 kV, 0.3 mmCu & 73 49.4 mAs=E a0
2tol= 454 mAsE YEPSTHFig 10). ESDE kVE 0] < AP d
3 FDDE Welshy WS FrkeE @Atk 100 g uEEaw M o
cm, 70 kV, none filterd 7% 1.17 mGy, 140 cm, 90 10 ;_/______________;::Z;:/ - ok
kV, 0.3 mmCu ¥ 3<% 0.24 mGy=E F =% %9 2fo|= o |t
0.93 mGy= YeJthFig 11)(Fig 12). 0.1 mmCus = A A
7VE 7499} FDDE 100 cmoflA] 120 cmC 2 E%-& 74 oaem +20em ragem
$oll ESD7} 7HE & &0 2 ZHAgth(Table 4). Fig. 10, mAs according to FDD, kV, and fiter change
14 14
N gk
\9: g: _N\h\ /Q\ y/\ —100cm :éf: 2: N /\\\‘\///\\\ e
W o4 AAK\. ~ | ——120cm “ooa == /\\“: ot
0.2 = 0.2 = 0.2
5 ——140cm & | s
e | ] et zzzzzzz
g g E S B ERBEERES
70kV 80 kV o0kv 100cm 120cm 140cm
Fg. 11, ESD according to FDD, kV, and fiter change Fig. 12, ESD according to FDD, KV, and filter change
Table 4, Skull AP measurements
Ky — 100 cm 120 cm 140 cm
mAs ESD mAs ESD mAs ESD
none 12,7 1.17 16.4 0.89 22,7 0.81
0.1 16.8 0.69 21.8 0.57 31.2 0.55
7 0.2 21,5 0.57 28.0 0.44 39.0 0.42
0.3 27.1 0.45 35.5 0.39 49.4 0.36
none 6.5 0.79 8.4 0.60 11.3 0.54
0.1 8.1 0.51 10.6 0.42 14.2 0.36
% 0.2 9.8 0.42 13.0 0.31 17.9 0.30
0.3 11.8 0.33 15.6 0.29 21,6 0.27
none 4.4 0.70 5.7 0.52 7.8 0.49
0.1 5.3 0.47 7.0 0.36 9.5 0.33
% 0.2 6.3 0.36 8.3 0.27 11.2 0.25
0.3 7.3 0.31 9.8 0.25 13.6 0.24
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5. arol B}
D AREUAA 2) 835U

EXT= 24 53304 Z|a1 744 Afolo] E2 sldrhFig EXIi= A 401014 231 651 Aol w2 shirhFig
19, BHYe] BolA4E BB F/4RSE mopgm 1) TNl SOHISES sobia FDD7F 57 A
FDDE Wa| 32 vropxtth odate] Wyl 7h kvel wobgnh ZF Bk vt "EHE KR Eolslh
FDDOA none filterd 7499} 90 kV, 0.3 mmCuoll] ¥ 391 BIR= 4~64 Afolw i Adwtel faet e
35702 7P wgton Uil 4~5 Aelz 2z = HEHATHFE 16).

ol& YEMA 3hrh(Fig 14).

800 700 |
650
750 —— N\ Af
700 600 "y ’AM" * 7
650 e el ; 550 7{ v, -
00 | _—,//‘--..// /\\,4‘4 E b 9/ —— 100cm
== -] NG WA ——100cm 00 |
> 550 = ™ L 7 ——120cm
i NA 450
500 —120cm
250 ——150cm 400 —150cm
400 ——180cm 350 ——180cm
350 ——200cm 300 ——200cm
o N My N My N M e NmM g2 2°ge=2g2=2se =2
ESSS|lESsSSlEscSs 552 o = = = =
70kV 81kv aokv 100kV
60kV FOkV 81kv 90kV
Fg. 13, EXI measurements (C-Spine lateral) Fig. 15, EXI measurements (L-Spine lateral)

100, 0.2 Z00cm 100, 0.3 200cm

(c) 90 kv, 0.2 mm Cu, 200 cm rletentan
{c) 100 kV, 0.2 mm Cu, 200 cm {d) 100 kV, 0.3 mm Cu, 200 cm

(d) 90 kV, 0.3 mm Cu, 200 cm

Fg, 14, Images evauation (C-Spine lateral) Fig. 16, Images evaluation (L-Spine lateral)
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8 PAHIBE0IN As=EA0] A8 Al EREENT Fa g

3) FAEHATHA

EXIi= ZA 36804 il 519 Afo]= w3t Ras
UERtkFig 17). Bete] o= #oMflal FDD7F
S7F s dopnh 74 wxidinit} dEE SRS
FobAch d4e BH7H= 7ZF kvel FDDO] wel none
filterA] 3%, 90 kV, 0.3 mmCuo]A] 3¥o& 7P W3k
o YHR|E 4~4 5% Alo]2 2 Z}olS LrehA] ot
h(Fig 18).

550
-
1
500 i
‘/#‘\V//
_— 450 e "
>< //ﬁ‘v/
W 00 [ ——100cm
]
350 ——120cm
300 —140cm
o N My My ™M
FRER== == =1 ===
c c c
70kv B1lkv o0kv

Fig. 17. EXI measurements (Skull AP)

(b) 70 kV, 0.1 mm Cu, 100 cm

#0, 0.3
A40cm

() 90 kv, 0.2 mm Cu, 140 cm (d) 90 kV, 0.3 mm Cu, 140 cm

Fig. 18, Images evaluation (Skull AP)

A
AEC AFMg §% Filter, ZAFOE 18]
SR d%OﬂHL DR AH]9] AECE o|&3lo] FDD,
kV, mAs, Filter2] wa}e] we} g4te] &t ESD«]
MetE Sk el U Wlstel BAMFS A

)

kV, none filter, 7 ZAY FDDO] 7:‘—?‘011 7 =2
ZAXS UERIE 7 S KV, 0.3 mmCu, 7HE ¥
FDDY Aol b v EAET, 2%EwEaAe
ESD ZAX= 0.40 mGy, A= 3.77 mGy= Fe 8
o) olge] = Aol Lpebyct

X PEPAIS PR T&?ﬂ%}% 60°1W 70 kVE =9&

7L/\§9\1—,} Ul
olo| =802 ESD7| ZhAsh= AL ke Fxjol o4
B Fdol 71of5kA] Edh= Aold A XAlo] w7] uf
ojch, AofAol HilofAE FH(PA)FAIA 100 kV
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* Abstract

Reducing Methods of Patient's Exposed Dose Using Auto Exposure Control
System in Digital Radiography

Seong-Gyu Shin

Diagnostic Radiology, Dong—A University Medical Center

This study was carried out to reduce patient dose through focus-detector distance, kilovoltage, and a
combination of copper filters. In the C, L-spine lateral, Skull AP views were obtained by making changes of
60-100 kV in tube voltage and of 100-200 cm in focus-detector distance and by adding a copper filter when
using an auto exposure control device in the digital radiography equipment. The incident dose showed 90
kv, 0.3 mmCu in C-spine lateral with 0.06 mGy under the condition of 200 cm; 100 kV, 0.3 mmCu with
0.40 mGy under the condition of 200 cm and 90 kV 0.3 mmCu in Skull AP with the lowest value of 0.24
mGy under the condition of 140 cm. It was observed that entrance surface dose decreased the most when
was increased by 150 cm, 70 kV (C-spine lateral), 81 kV (L-spine lateral), It was also found out that as the
between the focus-detector increased in the expansion of the video decreased but the difference was not
significant when the distance was 180 cm or more, Skull AP showed the most reduction in the entrance
surface dose when the tube voltage was changed by 80 kV, 0.1 mmCu, and 120 cm, Therefore, when us-
ing the automatic exposure control device, it is recommended to use the highest tube voltage if possible
and to increase focus-detector distance at least by 150~200 cm in wall and 120~140 cm in table in consid-
eration of the radiotechnologist's physical conditions, and to combine 0.1~0.3 mmCu and higher filters, It is
thus expected to reduce patient dose by avoiding distortion of images and reducing the entrance surface
dose,

Key Words : Auto Exposure Control, Entrance Surface Dose, Focus-Detector Distance, Kilovoltage, Copper Filter
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