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ABSTRACT

This research aims at measuring images density of according to DAP(dose area product), and suggesting the
need to quality control of exposure dose. When tube voltage was fixed as 80 kVp and tube current was set as
1, 25, 50, 80, and 100 mAs, with the increase of DAP from 25 mAs to 50 mAs, the dose also rose 1.88 times
as much as before, and with the increase from 50 mAs to 100 mAs, it got 2.05 time higher than before.
However, the images density obtained as film grew as much as 48% with the increase from 25 mAs to 50 mAs,
and 29% with the increase from 50 mAs to 100 mAs. In addition, it has been found out that the higher the DR
images density got from 25 mAs to 50 mAs, the bigger it became by 12%, and that it got bigger by 30% with
the increase from 50 mAs to 100 mAs. In other words, the differences in the image density by the increase of
the dose with the digital imaging equipment in a proper condition was proved to be less than in the film images.
Based on the results of this research, medical institutions using a digital imaging equipment are expected to be
able to reduce exposure dose of each region of interest than now through the quality control of radiation dose.
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Fig. 1. Dose area product(DAP) meter.

Fig. 2. Pelvis phantom.
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Fig. 3. Comparative of image density with changes
in tube current for a film-screen system.
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Fig. 4. Comparative of image density with changes
in tube current for a digital radiography.
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Table 1. Result of Area Dose and Image Density
Tube Film Density | DR Density Area Dose
Current[mAs] [a. u.] [a. u.] [uGy-m2]
1 0.5 1130 8.7
25 1.27 1266 280
50 1.88 1420 528
80 2.29 1723 845
100 243 1859 1087
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Fig. 5. Measurement of film image density with
increasing tube current.
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Fig. 6. Measurement of digital radiography image
density with increasing tube current.
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Fig. 7. Measurement of area dose with increasing
tube current.

fig. 6914 DR2 A4 F=Ql 25 mAsE 7]+2
50 mAsE 12%9] F% S7PF UERReH, figo 7S
g4 2 AAAES Yepith 2 349 5
=

W] STl weh Gl sr 23}y

3

o Fob

oot

F& JERRIa DR 932 s
b Ade WERiIY Telal S
2 wE e mek Ay o w Zlels A3k U

R

N
-

Iv. DISCUSSION

Akl Abgshe dade Age g B4
o8 Axde AP Aol QWA AN =
e e F5sed Bh0) ik £ 4B5E
of g3 A%l U BHEI FolwA ol
% ORE S5 ks @A SR AR SEe
23 F7hsha ek olel @ WA ol & Z7hel

647



Evaluation of Area Dose Product and Image Density according to the Variable Tube Current

(

(o]
ooy — b

N &2 o & X o o pE 4

L 2o jo R oqr o2 © K OB 2 b

2
o

A

A9 A} we IS
‘]

AL AL

o
B~
rot
Lo,
ok
>
2
ol
o
i

QL

wyor
o
-

2
iu)
:Oé

o U o 2 )

N

32

o

=

3 %

O

N

i o
[

L =

2

o =

o =

4R x>

rlr e
] il do
o2 ¥ & ™

ox 12

S
[

=

)
4r 2
o

re

re
oy o
o iy

Jus)

T

2
2
ot

ML 2
o
Lo
il
N
0%

e of
g of
o

_,d
firt
- flO
il
il
P
[ o
e
oF
>
2
>~
ok
k)

@)
=
o2
S~
2
o
ot
oy
ol
&
i)
L oF,
1o

[t

~ fru
O
>~

el

2

ol

=2

=

i

OO

0¥

(]

e

i

K-

>

riy

o
0¥

d
=
(
=

&2
o
st

> 32
o
R
e
¥
%0
o
°
W
e

oo X

f o

irﬁ

& o>
>
N
-

i
Loy U
o,

o
e
i)
O
>~
-

o
o
o
2
oH.
o
ol

&v

o 2
D)
°
K

>~
>
fo
o
ox

e
A=
o

>~
o

ol

o 2o o e
\;}ﬁ
o
tio
o
£

o 2> M

4o o A

oZ

2

o

i

& lo
b1
2

=

il

oo
12 ol rlo m
o
ol
N

o e &
=

0 X
oty
lo
ne,
N
e rlo
OO
[
2
rlet
B
2
X

[e2x#)
ol
fllo

&
ol\
N
)
ol
ol
rlr
i2d oy

T
o
=
S

ol
-
52
2L
(o3
— I
=,
=)

o o I
odk

=
o 1o o
10 o iy 2

2y
oft do fo rx

ko It )
Lo
il
N
r
1) il

41
Ll
)
o
i

ol o2 I
o2 M o

[ %
Jot
i

2

o L ooR

I
2
ol 10 uE oXx ol

tio
ll
of,

AN Hr o S op N
o |n
O?'_, rg{:
LN
g
o & oz

o o
o 1E
5
N

e,
o
oX,
o

V. CONCLUSION

e

>
2
2
rlr
i
rTI.
T
o
o
e

il
of
0%
o
o
=

e
[
g o
BN
Y
%
ot
By
ol
2
_l {4
Jn g
B
o
=2
>
2 of

S

g2 oo 1o

o
RS
38
o ®
s
N
o.

o
=,
2

e =2

o ot

[> ot
ok

T
1o o2 & orr Korr Mz oot o2 o> X X o

flo

Beoox
2 1o o
off
1
il
Iy
o
Q‘L
3
0

&, rir o2
1o
o2
0¥
off 1
bt
il
)
ol
N
Ho
rob

o
o
2
rlj
)
)
of
o
flo

2,

-
2k
R

A
o2
e 2,
o

32t

riTQ b
oﬂ,gﬂ

o o
& 1o
of off
or I o
to
Jo 12
i =2
LN,
e 2o
W It
N

L T

lo

b
N
)

2

-

O

1o,
-3

N
;Y
>,
X,
ol
o
=]
RJ
i)
" rl
e

S o
o
N

9
i
o
o
=

—|~

o
L
i

.

=

T
0k
g
-
ﬂ U
2 1o
g
Sl e

%,
g o
@
fu r;°
o
N
N
o é‘ﬁ
ox T
© K
& ¥ |d

to Mz o
>
M=
rlr

-
i
Y,
ol
o
BN
oL
N
o
k]
BN
)
Lo

-

3

A

LI Ve
eI N e

2
oo

[1]

[2]

[3]

[4]

[5]

[6]

[71

[8]

o Aaglo]l G720 WARA Mol dgk A
g AAZ} vlEEY AR F9 294 v
[©)

=
e ol o 29 5 9

Reference

http://www.nifds.go.kr.

M. Korner, C. H. Weber, S. Wirth, K. J. Pfeifer, M.
F. Reiser, and M. Treitl, "Advances in Digital
Radiography: Physical Principles and System
Overviewl," Radiographics, Vol. 27, No. 3 pp.
675-686, 2007.

S. E. Peters, P. C. Brennan, "Digital radiography:
are the manufacturers’settings too high? Optimization
of the Kodak digital radiography system with aid of
the computed radiography dose index," Eur. Radiol,
Vol. 12, No. 9, pp. 2381-2387, 2002.

W. Huda, A. M. Sajewicz, K. M. Ogden, D. R.
Dance, "Experimental investigation of the dose and
image quality characteristics of a digital
mammography imaging system," Med. Phys, Vol. 30,
No. 3, pp. 442-448, 2003.

N. A. Gkanatsios, W. Huda, K. R. Peters, "Effect of
radiographic techniques(kVp and mAs) on image
quality and patient doses in digital subtraction
angiography,” Med. Phys, Vol. 29, NO. 8, pp.
1643-1650, 2002.

A. A. Bankier, C. Schaefer-Prokop, V. D.
Maertelaer, D. Tack, P. Jaksch, W. Klepetko, P. A.
Gevenois, "Air Trapping: Comparison of
Standard-Dose and Simulated Low-Dose Thin-Section
CT Techniques," Radiology, Vol. 242, No. 3, pp.
898-906, 2007.

V. Neofotistou, V. Tsapaki, S. Kottou, A.
Schreiner-Karoussou , E. Vano, "Does digital
imaging decrease patient dose? A pilot study and
review of the literature," Radiat Prot Dosimetry, Vol.
117, No. 1-3, pp. 204-210, 2005.

K. Bacher, P. Smeets, K. Bonnarens, A. De
Hauwere, Verstraete K, H. Thierens, "Dose reduction
in patients undergoing chest imaging: digital
amorphous silicon flat-panel detector radiography

versus conventional film-screen radiography and




PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 12, No. 5, October 2018"

phosphor-based computed radiography," AJR. Am. J.
Roentgenol, Vol. 181, No. 4, pp. 923-929, 2003.

91 L. J. Kroft, W. J. Veldkamp, B. J. Mertens, J. P.
Van Delft, J. Geleijns, "Detection of simulated
nodules on clinical radiographs: dose reduction at
digital posteroanterior chest radiography," Radiology,
Vol. 241, No. 2, pp. 392-398, 2006.

649



Evaluation of Area Dose Product and Image Density according to the Variable Tube Current

= T 3
Ll 3l & WAAFY 4% T HU}
G5 AR
el ek WALl 3
'R et LED§ g8k
S50 et a WAl 3t
2 %

2 AGE WAL BE JAe] sE SAste] HF A% gk dede] deAdS At st
At WALS 80 kVpE AT FHAFE 1, 25, 50, 80, 100 mAs= FAFS A} WA MBS 25 mAsol A
50 mAs®= S7Fshd 1.88u] 9] A&Fo] F7Fslal 50 mAsoll A 100 mAs= S 7F8HH 2.058) 57kl shA| vk
o= JE3T °§’2}° FEE 25 mAsol A 50 mAsi Z7}3HE 48% =71skal, 50 mAsol A 100 mAs®E =
7VehH 29% 7 et TS DR G749 FEE 25 mAsol Al 50 mAsE Z7}3}tﬂ 12% 57138k, 50 mAs

2 Yesth S, gAY d3E e AA #29 219

A 100 mAsE Z7}sHd 30% =7}sls Ao

RS xq71] eI T 2 ATre] Aol YA g

A A STk wE 4] sAtelrt dF A4
o AHE ARESte w7 Hel A s AR *d o gk A E Tt AR FY FoE 9%
AFES 2golvnt o] Y & AS 2o ey ozt
FAT: BAF, FE, dXNY 9, TR, 9AAF
AR FE o]
ks s A9
(RI1A R w3 ol B AT st WhARA 2t FES
(Al AIRR-E Sofstoistw WA ut ST

650





