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Dose and Image Assessment according to Radiologic Factors Variation

at Digital Humerus X—ray Examination
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Department of Radiology, Asan Medical Center

Abstract

Purpose | We aim at presenting the optimum radiologic factor through the evaluation of dose variation
and of image quality through the use of a grid in Humerus examination and the change of dose because
of the change of radiologic factor,

Materials and Methods : We divided it in 3 cases: when using a grid or not and when using IP(Image
Plate) in a digital system, Also, as fixing kVp to 70kVp it changed mAs, and fixing mAs to 10 it changed
kVp, we put up resolution chart and Burger rose phantom on the acrylic phantom of 7cm (the same level
of Humerus) to evaluate the dose and image, We used Image J program to evaluate the quantitative
resolution of the obtained image, and made the qualitative evaluation and statistical analysis of the
image saved in PACS for 20 radiologic technologist with more than 10 years of experience in order of
evaluate its contrast, We used SPSS10(SPSS Inc, Chicago, Illinois) for statistical analysis,

Results : We observed the analytic result of resolution by the change of kVp that it was 4,539decm2 in
60kVp and 757‘417.2decm2 in 75kVp, which increased about 64,6% of dose, while for the resolution it had
the pixel value 30,7% better with 851 in 60kVp than 651 in 75kVp, Also, we analyzed the result of
resolution by the change of mAs that it was 3,106dGrycm2 in SmAs, and 12_47OdGrycm2 in 20mAs, which
increased about 400% of dose, while for the resolution DR had 678 in 5mAs, and 724 in 20mAs that incr—
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eased about 6.8% of resolution, We made the qualitative evaluation of contrast by the change of kVp
that DR showed the higher quality than CR, but the contrast by the change of kVp had no special
different at the moment of visual evaluation, nor statistically significant difference(P)0,05), We observed
the qualitative evaluation of contraste by the change of mAs that the contrast increased as DR increased

mAs, and had statistically significant difference(P<0,05), On the other hand, CR had no significant

difference for more than 10mAs nor statistically significant difference(P)0.05).

Conclusion : In case of some patients with radiographic exposure by the repeated examination such as
emergent patient or Follow up patient, they are considered to try to limit the use of a grid, to set kVp

under 65kVp in fixed mode, to select less than 10mAs and to reduce the possibility of patient being

bombed,
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a. Resolution chart

b. Burger rose phantom

Fig. 1. Phantom for image evaluation at Humerus examination

3) IP(Image plate) : FCR Imaging Plate for gen—
eral purpose(IP ST-VI, Fujifilm)

r&

4) : 7 cm Acrylic phantom

5) °§ 7} ¢ SAEAE(07-541, Victoreen), Burger
rose phantom(Victoreen)

6) =8 BY¥E : ME551 i2 (Totoku, Japan)

2. MUY

A8 AlAH(Digital radiography ©]3} DR)ojA]
AZE ARESHEE ot ARESkAl FtE W [P(Image
plate)E AHE S W 37HAE FESIFL, =5 £
AL & F11Y Ao dolX AHE HEg 2= IEC
61267914 AYE 457 AZ F RQASY Ad=E F
x—]q:}—.‘?_ 70kVp, 10mAsS 24_9_3].01 ol g} klo] Ifﬂ—'F,L A}
4= FA HEsts 7 cm acrylic phantom gof %
Alok= 35%34 cmZ 3}o] S|AIEREQ} Burger rose
phantom £ 4T % AL BrleA,
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of Health : NIH)oJA AZ3l= Image J T2 IS
o] &3t FFH oz Hrtstct

2) Burger rose phantom& O|§8t M3 & HE

T B

(1) MY Hetol M2 HEZ 7t

TAYL 60kVp, 65kVp, 70kVp, 75kVplZE 47
=2 ‘i‘iﬂ’\]i’i M 10mAs2 145t A% 9 dj2=E
B7teknt.

(2) mAs Hs0l HE HEE H)

TAYLE 70kVpRE LATFL 5mAs, 10mAs, 16mAs,
20mAsZ WA A AF 2 tjz2=5 B8t

)

(Pixel value)

(3) WZE 24 22 S8 FNF T}

o Z2ANE AH F5 © AL £45 9
ste] 104 o]4F ATl WA 209 S Ao G4
HRARAGAA ] AgE dA4e AHHoR Bt

I A EAsdd. AR
Chicago, Illinois)E AM&3}tH(Fig, 2).
3) Yl =28
A, DRAIZH A ARE AHESAS H¢
B. CRAIZH A TPE AHESIHE A9 4
C. DRAZHOIN RS ABIA Uke A3 A
d

Korean J Digit Imaging Med, Vol.14 No.2 October 2012 3



Dose and Image Assessment according to Radiologic Factors Variation at Digital Humerus X-ray Examination

Fig. 2. Burger rose phantom on 7 thickness acrylic
phantom for low contrast evaluation
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Table 1. Dose area product by change of kVp at
Fixed mode
(unit : dGycm?)

DAP
60kVp 65kVp 70kVp 75kVp
10mAs 4.539 5.469 6.432 7.472

HHAQ ¥l wWE Pixel valuew AAY 60kVpolAl
8512 7MF &2 FS E, BH CHE 75kVpollA
Pixel value’} 3112 7P @¢th A BCAY n&:
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value7} &ob ajgo] £& Aoz F7HYU. (Table
2) (Fig. 1).

Table 2. Resolution plot-profile evaluation by change
of kVp
(unit : Pixel value)

60kVp  65kVp  70kVp  75kVp
A Resolution 851 769 702 651
Resolution 642 587 501 499
C  Resolution 434 377 353 311

A. Digital radiography are using a grid
B. Computed radiography are using a IP
C. Digital radiography are not using a grid

9500

1
800
700
642 651

600 587

500 501 499 —gmnongrid
4

400 O«r\mﬂﬂ\ e

300 311 CR

200

Pixel value

100

60 65 70 75

Fig. 1. Resolution plot-profile graph by change of kVp

2) mAs 5210 [E 043 Plot—profile Bt
mAs Higlo] ©E DAPE HW 20mAso|A 12.470
dGyem’22 7} =7 Uehgi, 5mAso]A  3.106
dGyem’& 7} WA LbeEbyiTh(Table 3).

Table 3. Dose area product by change of mAs at
Fixed mode
(unit : dGycm?)

DAP

5mAs 10mAs 16mAs

70kVp 3.106 6.430 9.970

20mAs
12.470
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Table 4. Resolution plot-profile evaluation by change
of mAs
(unit : Pixel value)

Table 6. Resolution plot-profile evaluation between
grid and non-grid at AEC mode
(unit : Pixel value)

5mAs  10mAs 16mAs 20mAs
A Resolution 678 691 696 724
Resolution 522 537 492 534
Resolution 363 350 185
A. Digital radiography are using a grid
B. Computed radiography are using a IP
C. Digital radiography are not using a grid
200
1
800
700 M\%\-
842 651
® 600 587
% 500 S50 499 =4=non grid
E a0 M B grid
o
300 311 CR
200
100
a
B0 B 70 75
Fig 2. Resolution plot-profile graph by change of mAs

mAs H3}lo] WE Pixel values EH AAYE 20mAso|
A 7242 P = 7S 2Q3, v cA¥ 16mAs
oA Pixel valueZ} 1852 7} 2tth AAF oA
mAs7t S7VE4E s4E B FUt shden, Wi
CHHAMNE mAh 271 B4 AR Fasgc,
T3t BAYEY 7S¢ mAs W3] wE Pixel value’}
27 WshA PteHTable 4)(Fig. 2),

Table 5. Dose area product between grid and non-
grid at AEC mode
(unit : dGycm?)

60kVp 65kVp 70kVp 75kVp

DAP Rate DAP Rate DAP Rate DAP Rate

A1474 1.260 1.096
+431% +396%

1oy, 0962
+
C0342 0318 0313 °

+304Y%
0316 204%

A. Digital radiography are using a grid
B. Computed radiography are using a IP
C. Digital radiography are not using a grid

60kVp 65kVp 70kVp 75kVp
Resolution Resolution Resolution Resolution
680 643 531 472
329 288 305 286
A. Digital radiography are using a grid
B. Computed radiography are using a IP
C. Digital radiography are not using a grid
200
800
700
43
. 600 m“\&'
E 200 472 = nion grid
M 400
o =l prid
300 %m—*"“‘-—-—c 286
200
100
a
60 65 70 75
Fig 3. Resolution plot-profile graph between grid and

non-grid at Auto exposure control mode

3) AEC mode®M ZIX} Ag S50 ME O
Plot—profile &7t

AAY 60kVpolA 1,474 dGyem’Z 7P &£ AF
HYom CcAY 70kVpolA 0.313 dGyem’Z 713

AgFE B, A7 A Al AAE AMESHA &

o
T A=
o

T

2ot oF 3.7H) ZhF & Aol HFHIUG
(Table 5).
3|42 Plot—profilex XWH Pixel value:= AAH
60kVpolA 68002 7} =4 uUehga, cA¥ 75kVp
oA 28622 7HF WA Yyt AX AR Al Pixel
valuet ¥4 UEMSI, kVp7t 371 45 e
AastAn, ES, AAE AHESHA 4oke b dAE
I} Ao 2 xpo]E Ho|x| tHTable 6) (Fig, 3).
2. Burger rose phantom2 0|29t Cjxx= 7d

M

1) T 20| ME LT Bt
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Table 7. Contrast plot-profile evaluation by change of kVp

(unit : THZ)
60kVp 65kVp 70kVp 75kVp P—value
A Contrast 18.13 17.93 18.47 18.6 0.181
B Contrast 14.73 15.87 14.73 14.4 0.3
C Contrast 18.07 18.2 19.27 18.4 0.508
A. Digital radiography are using a grid
B. Computed radiography are using a IP
C. Digital radiography are not using a grid
2 Table 8. Contrast plot-profile evaluation by change
of mAs
20 1813 17.93 ___tﬁla'” .181-24 (unit : )
18.07 18.2 ’
2 15 73 1e87 14.73 14.4 5mAs 10mAs 16mAs 20mAs P-—value
g =#=—non grid
E 1 ——grid A Contrast 17 17.53 18.2 18.13 0.022
- B Contrast 13.87 14.93 1453 152  0.123
5
C Contrast 16 16.67 17.4 0.018
0 A. Digital radiography are using a grid
60 65 70 75
B. Computed radiography are using a IP
Fig 4. Low contrast plot-profile graph by C. Digital radiography are not using a grid
change of kVp
BAY Aste] BE Pz A4 BAE 59 AR -
e =&3% A3 CAFE T0kVpolA 19.27E 7MY w2 20 1753 18.2 1813
17
e BAT, W BAE T5kVpolA 1442 7P Be
B 15 16 14.53
B ¢ et 2y $A A 24 2n B ~ronard
-4 == grid
o wste] e fzEo) Aol FAHR FoT A ¢ .
o]F UEtW A ¢SktHP>0.05) (Table 7)(Fig. 4).

2) mAs B121of| [HE MET BIt
mAs H3lo] WE gzE FAA FE E3
EE3% A7 AAYE 20mAsoA 18,1802
B, BAY 5mAso|A 13,872 714
UET AR} AR Al mAs7F S7F
=7 $7F s A A2 24 23 mAs
St E 2= Aol ACHIHANN TAHLE
o3 ol2 BYOw(P0.05), BABY A9 59
Aol & Ho|A| ¢FTHP)0.05) (Fig 5).
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60 65 70 75

Fig 5. Low contrast plot-profile graph by
change of mAs
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