
Korean J Digit Imaging Med : 165-169, 2011

Korean J Digit Imaging Med, Vol. 13 No. 4 December 2011  165

◈ Original Article ◈

The Relationship of Radiation Dose and Image Quality According

to the Condition of Chest PA
4)

Jin Hyun Son1·Jung Whan Min1·Byung Sam Kang1·Kyung Rae Dong2,3

1Department of Radiological Technology, Shingu University·
2
Department of Radiological Technology, Gwangju Health College University·

3
Department of Nuclear Engineering, Chosun University

Abstract

  The purpose of this study is to compare the measurement result of radiation dose by using standard 

thoracic phantom and ionization chamber to advice proposal in the shooting condition of chest PA 

projection at hospitals recently. And to understand the change between radiation dose and resolution in 

different conditions. The period this study was from August 2010 to September 2010 and the subjects of 

the study was 3 general hospitals, 4 personal hospitals and 1 laboratory at the college. Finally we study 

with 6 DR, 1 CR, and 4 F/S equipments. Most hospitals met advice proposal, but some of the hospitals 

exceed advice dose from the result of our study. We can lower radiation dose about 25% when kVp is 

lowered about 20% in DR equipment. And we can lower radiation dose about 50% when mAs is lowered 

about 35%. The image quality was similar to the original in the study. Most hospitals which exceed 

advice dose were personal hospitals. The reason why it happened is that radiation dose for chest PA 

projection at personal hospitals is higher than general hospitals and the personal hospitals´ equipments 

are older than general hospitals´ equipments. We guess that patients´ radiation dose of chest PA 

projection can be lowered from the result.
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Ⅰ. Introduction 

  Usage of radiation has been contributed in 

medical field for 100 years since W.C. Röntgen 

discovered the X-ray in 1985. Recently, interests 

of health and well-being life are getting higher 
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due to development of the medical appliances and 

the facilities as well as national income level. 

One research shows in case of being treated at 

the same radiation treatment in EC(European 

Comission) and OECD(Organization for Economic 

Cooperation and Development), however, there is 

10 to 20 times difference of exposure dose. 

Moreover, the radiation exposure dose in medical 

field takes around 90% of all artificial radiation. 

Improvement of exposure for patients, an measu- 

rement and an evaluation of exposure dose are 

needed for certain patients who are receiving the 

X-ray treatment in clinics. And also, establishing 

and introducing the low cost program which is 
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suitable for our community so that the patients 

are able to receive the X-ray without any 

concerns.
1~4

 The purpose of this examination is to 

confirm if the diagnosis organizationin metro- 

politan area follow the international advice dose 

for the chest PA(Posterior-Anterior) radiography 

which is so called a fundamental of the radio 

therapeutics examination. The international orga- 

nization recommends the advicedose of the chest 

PA radiography for IAEA(International Atomic 

Energy Agency) is 0.4 mGy, EC 0.3 mGy, IPEM 

(Institute of Physics and Engineering in Medicine) 

0.3 mGy, JRTA(Jejudo Radiological Technologists 

Association) 0.3 mGy which these numbers tell us 

0.3 mGy is an optimal recommendation for the 

advice dose. Another purpose of this examination 

is to understand the condition of the chest PA 

which is able to satisfy the spatial resolution of 

diagnosis region and a reduction measurement of 

exposure.

Ⅱ. Material ＆ Method

1. Object and examination equipment

  The examination was tested with 6 DR, 1 CR 

and 4 F/S from 3 general hospitals, 4 private 

hospitals and 1 university lavatory. The examin- 

ation wastaken from August, 2010 to September, 

2010 with using the standard chest phantom, 

ion-chamber(2026C, USA) and the spatial resolu- 

tion pattern(Fig. 1).

2. Examination method

  1) Attaching the chart of spatial resolution in 

area of 1/2 standard chest phantom heart shadow 

and attaching the ion-chamber in area of 6th 

thoracic spine(Fig. 2).

  2) Taking the X-ray after setting up the 

standard chest phantom on a table and putting 

the chest PA radiography in position. 

A

B

C
Fig. 1. (A) Standard chest phantom, (B) Ion-chamber 

(60 ml), (C) Spatial resolution pattern

Fig. 2. Install the Ion-chamber and the Spatial 

resolusion chart

  3) Lower the ± 10 kVp from the standard and 

30% from mAs.

  4) Comparing the dose and the spatial resolu- 

tion after measuring from each film.

Ⅲ. Result

  Image qualities and doses are evaluated and 

compared from 4 F/S, 1 CR and 6 DR which is 

the sum of 11 equipments from 8 different 

institutions. The current condition of filming in a 

hospital, the average of kVp is 101.45, the 

average of mAs is 13.06 and the average of  0.33 

mGy. Over 100 kVp is less than under 100 kVp in 

terms of the dose(Table 1).

  CR has the highest dose which is 0.42 mGy and 

DR has the lowest dose which is 0.16 mGy. 

Especially, DR's flat panel type is relatively lower 
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Table 1. Comparison of kVp 

N
Mean 

(kVp)

Mean 

(mAs)

Dose 

(mGy)

Resolution 

(lp/㎜)

≥100 8 113 7 0.32 1.40

＜100 3 70 29 0.37 1.40

Table 2. Comparison of the device

Type N
Mean 

(kVp)

Mean 

(mAs)

Dose 

(mGy)

Resolution 

(lp/㎜)

F/S 4 80 26 0.41 1.40

CR 1 102 8 0.42 1.50

DR 5 113 5 0.16 1.40

DR

(CCD)
1 130 8 0.74 1.30

Table 3. Comparison of medical institution

Class N
Mean 

(kVp)

Mean 

(mAs)

Dose 

(mGy)

Resolution 

(lp/㎜)

Clinic 4 78 24 0.38 1.43

HospitalI 5 113 5 0.16 1.40

laboratory 2 120 12 0.65 1.35

Table 4. Compare the installation of light

Installation(year) N
Dose

(mGy)

Resolution 

(lp/㎜)

More than 5 year 6 0.34 1.42

Less than 5 year 5 0.32 1.38

than CCD type and there is not much difference 

in the spatial resolution(Table 2).

  General hospital has the lowest dose which is 

0.16 mGy and university lavatory has the highest 

dose which is 0.56 mGy(Table. 3).

  The international recommendation for dose is 

not that high and the used equipment that has 

been used for over 5 years indicates little bit 

higher(Table 4).

Fig. 3. Fluctuate kVp condition
  

Fig. 4. Fluctuate mAs condition

  For a reduction measurement of dose, when the 

examination was tested in every 10 kVp forst- 

andard image condition of chest PA radiography 

that is 130 kVp and 8 mAs, the dose was reduced 

about 25% and the quantum mottle was formed in 

condition of 100 kVp(Fig. 3).

  When mAs was reduced around 35%, the dose 

was able to be reduced around 40% and the 

quantum mottle was formed as mAs was reduced 

about 50%(Fig. 4).

Ⅳ. Discussion

  For the diagnosis reference, 0.2 mGy is right 

per 1 time for a test of chest PA radiography 

X-ray and they are trying not to go over 0.4 

mGy. In case of Samsung hospital, especially, 

they set 0.3 mGy for the diagnosis reference.
2~9

 

Currently the general hospitals are using DRs and 

the dose level keeps lower than recommended 

international chest dose level. But most private 

hospitals are using F/S equipment and indicating 
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higher average value.
10~11

 It shows that mAs value 

is higher than other facilities and it is hard to 

maintain for over 5 years. In comparing with CR 

and F/S, DR was measured lower value than 

international recommended dose. But the DR in 

university lavatory is CCD(Charge coupled device) 

type and it shows higher value than other 

facilities. For the reduction of dose which patie- 

nts get received in chest PA radiography, the 

dose and resolution were evaluated after filming 

as kVp and mAs were getting reduced. The result 

was kVp and mAs values were reduced and also 

current spatial resolution was kept which is 

needed for medical examination. Specially, this 

research tells us the condition for reduced mAs 

value was able to reduce 15% more than the 

condition of reduced kVp value. To minimize the 

dose, therefore, reducing mAs value and good 

maintenance of equipment are extremely important.

Ⅴ. Conclusion

  Most hospitals have a good result in terms of 

international recommendation but all private 

hospitals reach 0.3 mGy except only one private 

hospital in metropolitan area. As kVp was reduced 

about 20%, dose was able to reduced about 25% 

and about 40% reduced when mAs was reduced by 

35% and high resolution image was able to 

developed. Greater effect was tested when mAs 

was reduced by 35%.
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