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Abstract
The Study on the Image Quality and Patient
Exposure Dose of Chest Radiography in Korea

Sun Sook Lee - Joon Huh
Institute of Radiological Technology, Dong— A X —ray Co., L.T.D.

Recently, general radiography became to variety because of the continuous development of
Inverter type generator and ortho chromatic system.

Therefore, we must re —evaluate about patient exposure dose and image quality.

I studied about chest radiography which has frequency among general radiography being
used during FEB. to AUG., 1994 over 151 medical facilities from medical facilities that are
located in Seoul area.

The result obtained were as follows ;

1) The rectification method of the generator were employing mainly single phase full
wave in 82.8 %, three phase full wave in 11.26 % and Inverter type in 4.64 % and con-
denser type is 1.32 %.

2) Exposure kV was used below 80 kV in most medical facilities and 21.8 % of the medi-
cal facilities was using high tube voltage higher than 120 kV.

3) The exposure time was used below the 0.05 sec in 28.4 %, in 29.8 % of the medical fa-
cilities used above 0.1 sec.

4) The usage frequency of the added filter is 15.3 %, and among them compound filter
was used only 4 %.

5) Rare earth screen was used in 37.7 %.

6) The average skin entrance dose was 0.25 mSv, the range of dose is 0.05~0.79 mSv in
each medical facilities.

7) The average density of the lung field is 1.76, 0.49 in lung side, 0.30 in mediastinum and
0.37 in heart shadow.

Therefore it is required to improve all of these for increasing image quality and reducing

patient exposure dose as soon as possible.
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Table 1. Distribution of studied medical facili-
ties.

Division No. of medical facilities( % )

General hospital 47 ( 31.0)
Private clinic 77 ( 51.0)
Health center 27 ( 18.0)
Total 151 (100.0)
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Fig. 1. Measurement of skin entrance dose In
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chest radiography.

Focus : X—ray tube

Detector : Rad—check(Model 06 —526,
Victoreen Inc.)

FFD : Focus—Film—Distance

DFD . Detector —Film —Distance
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Fig. 2. Mesurement point of density in chest ra-

diography.

@ Lung field : Maximum density region of Ri.
lung field of posterior 5~ 6th rib.

® Lung side : Overapping region of Rt. lung
side anterior 4th and posterior 6th rib.

® Mediastinum . Under the region of branch of
the bronchus.

@ Heart area . Not overapping region of pos-
terior 10~11th rib by inferior vena cava
and artery.
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Tabie 2. The distribution of apparatus used for chest radiography.

Type of X—-ray system

No. of medical facilities( % )

Rectification method and Single phase 100 kV 15 (10.0)
Max. rating of X-ray 125kV 55 (36.4)
tube voltage(kV) 150kV 55 (364)
Three phase 125kV 3 (20
150 kV 14 ( 9.3)
Inverter 7 (4.6)
Condenser 2 (13
Max. of tube current(mA) 100 4 (2.6)
200 1 (07)
250 2 (13
300 15 ( 9.9)
500 92 (60.9)
600 16 (10.6)
640 5 ( 3.3)
650 2 (1.3
800 4 ( 2.6)
850 2 (L3)
Unknown 8 (5.3)
A 151 (100.0)
Size of focus(mm) <10/20 28 ( 18.5)
=1.0/20 123 ( 81.5)
151 (100.0) _




2) A FF(mAs) A S YL, 1~45mAsE ALg3le 8AAd
FEXA 294 BAFFE 20~295mAsE & 1523 % E3std o, 50mAs o]gE
AbgsE Reol 2318%= M B HFE&  AMgstE AR 3.97 %2 JEgth(Fig. 5.).

%
35, 33.11

30}

251
20t 18.54

20.53

10.6

596  5.96
5r1 2.65

1.33 ] 1.32
0 | e 1 L ] 1 1 1 21

50 60 70 80 90 100 110 120 130
~59 ~69 ~79 ~89 ~099 ~109 ~119 ~129 above kV

Fig. 4. The distribution of kV used for chest radiography
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5) 2 #}u)(Grid Ratio) Table 3. The distribution of using by grid.
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Bucky : moving grid

Stationaly : stationary grid

Grid ratio : R = h/D(h : height of lead plate,
D : distance of lead plate)

Grid density : Lines/cm
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Fig. 8. The distribution of screen used for chest radiography
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Table 4. The density of chest radiograph

Part
. ar Lung field Lung side Mediastinum Heart shadow
Density i
Average 1.76 0.49 0.30 0.37
Min.~Max. 0.85~2.50 0.31~1.10 0.15~0.70 0.18~0.55
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