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The assessment of exposure index on the posterior—anterior computed radiography
chest in Srinagarind Hospital, Khon Kaen University
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Abstract

Introduction: A screen-film system has been replaced by computed radiography (CR) system in Thailand.
The advantages of CR are that it provides faster process and better contrast resolution. The major role of
CR system is that it allows user to define an imaging technique which does not only provide good image
quality, but also reduce the patient radiation dose as the ALARA principle. Radiation exposure index is a
numerical value recommended by a manufacturer (manufacturer recommended range; MRR). As for the
international requirements, this value is used to remind a radiologic technician to determine an appropriate
radiation exposure for the imaging. An excessive radiation exposure can cause an unnecessary radiation
dose. Conversely, insufficient radiation exposure can cause a noise on the image which reduces the image
quality. This might cause an adversely effect on the diagnosis.

Objectives: The purpose of this study was to investigate whether the exposure indicators of posterior—anterior
computed radiography chest are in the MRR ranges and also whether higher or not.

Materials and methods: The retrospective study was performed in 1005 patients at Srinagarind Hospital,
aged above 16 years old from June 2012 to March 2013. The S values measured from Fuji FCR 5000 on
the PA radiographic chest were recorded.

Results: The results showed that only 69 percent of all the images were in the range specified by the
manufacturer (S value 200-600). Fifteen percent of the measures were greater than the MRR ranges
(S value >600) which is defined as underexposure. Sixteen percent of the S-values were less than the MRR
range (S value <600) which is defined as overexposure. It was considered that the radiation exposure tends
to increase.

Conclusions: The results of the study demonstrated that an accuracy of the exposure index calibration is
required as the number can correctly represent the amount of radiation used to create the image and the
quality ofimage. In order to reduce the radiation dose on patients and obtain a high image quality, the radiation
exposure charts are required to determine an appropriate radiation exposure for different organs.
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Table 1 Exposure index, symbol and exposure dependent (adapted from Willis CE. Strategies for dose reduction in

ordinary radiographic examination using CR and DR. Pediatric Radiology 2004; 34 (Suppl): 196-200)

Manufacturer Indicator name Symbol Exposure dependent
Fuji CR Sensitivity number S number 200/S O X (mR)
Kodak CR Exposure index El El + 300 = 2X
Agfa Log of median of histogram IgM [gM + 0.3 =2X
Cannon Reached exposure value REX REX O X (mR)
Phillips Exposure Index El 100/S AL X (mR)
Siemens Exposure Index El ElI/100 = X(u Gy)

*mR (milliroengent) is a radiation exposure unit , uGy (microgray) is a radiation absorbed dose
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Table 2 S number for each examination recommended
by Fuji CR

Examination S-number
Chest general 200-600
Skull 100-400
Spine 100-400
Extremities 75-200
Chest Pedi 200-700
Chest port 100-400
Abdomen 100-400
Gl tract 100-300
Abdomen Pedi 200-700
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