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HPA (UK) 2010 82l 1.7 mGy ‘g2l 93 mGy cm?
20F 0.7 mGy 20F 67 mGy cm?

PHE (UK) 2018 82l 1.7 mGy ‘42l 93 mGy cm?
20F 67 mGy cm?

NCRP172 2012 1.6 mGy 100 mGy cm?
(USA)

Tierris et al 2004 62 mGy cm? A2l 117 mGy cm?
(Greece) 20t 77 mGy cm?

France 2014 200 mGy cm?
STUK (Finland) 2014 5 mGy 120 mGy cm?

2009 87.4 mGy cm? , 3.1 mGy

2014 A0l 151 mGy cm?
10M 105 mGy cm?
5K 97 mGy cm?

MOl 46 mGy cm? , 1.5 mGy 4@l 227 mGy cm? A0l 2060 mGy cm? if@j

12M 37 mGy cm? , 1.2 mGy  12M 175 mGy cm? 20F 1208 mGy cm? pesgaona
6M 30 mGy cm? , 1.0 mGy ~ 6M 163 mGy cm? -

mGy: patient entrance dose, mGy cm?2 dose area product
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Imaging Sci Dent. 2013 Mar;43(1):7-15. doi: 10.5624/isd.2013.43.1.7. Epub 2013 Mar 11.
Reference line-pair values of panoramic radiographs using an arch-form phantom
stand to assess clinical image quality.

Choi DH, Choi BR, Choi JW, Huh KH, Yi WJ, Heo MS, Choi SC, Lee SS.

Department of Oral and Mavxillofacial Radiology and Dental Research Institute, School of Dentistry, Seoul National University, Seoul,
Korea.

Abstract
PURPOSE: This study was performed to suggest reference line-pair values of panoramic images with clinically
desirable qualities using an arch-form phantom stand.

MATERIALS AND METHODS: The line-pair test phantom was chosen. A real skull model was selected for setting the
arch-form model of the phantom stand. The phantom stand had slits in four regions (incisor, premolar, molar, TMJ).
Four raw images of the test phantom in each region and one raw image of the real skull were converted into 50 test
phantom images and 50 skull phantom images with various line-pair values. 50 post-processed real skull phantom
images were divided into 4 groups and were randomly submitted to 14 evaluators. Image quality was graded on a 4
point scale (1. good, 2. normal, 3. poor but interpretable, and 4. not interpretable). The reference line pair was

determined as the first line-pair value scored less than 2 points. 3 19| p 2 32' 1 88| p
. y . .

RESULT: The mean scores tended to decrease as the line-pair values increased. The reference line-paip values were
3.19 LP/mm in the incisor, 2.32 LP/mm in the premolar and TMJ, and 1.88 LP/mm in the molar region.

CONCLUSION: Image quality evaluation methods and criteria should be able to assess various regions considering ST
the characteristics of panoramic systems. This study suggested overall and regional reference line-pair values and i@}
established a set of standard values for them.
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This work was funded by the Research Program funded by the Korea Centers for
Disease Control and Prevention And this study investigated by the National Evidence-
based Collaborating Agency and supported by the Korean Society of Radiology.
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Imaging Science in Dentistry 2012; 42 : 183-90
http://dx.doi.org/10.5624/isd.2012.42.3.183

Clinical image quality evaluation for panoramic radiography in Korean dental clinics

Bo-Ram Choi, Da-Hye Choi, Kyung-Hoe Huh, Won-Jin Yi*, Min-Suk Heo, Soon-Chul Choi,
Kwang-Hak Bae**, Sam-Sun Lee*

Department of Oral and Maxillofacial Radiology and Dental Research Institute, School of Dentistry, Seoul National University, Seoul,
Korea

*Department of Oral and Maxillofacial Radiology, BK21 Craniomaxillofacial Life Science, and Dental Research Institute,

School of Dentistry, Seoul National University, Seoul, Korea

**Department of Preventive and Public Health Dentistry and Dental Research Institute, School of Dentistry, Seoul National University,

Seoul, Korea

ABSTRACT

Purpose: The purpose of this study was to investigate the level of clinical image quality of panoramic radiographs

and to analyze the parameters that influence the overall image quality.

Materials and Methods: Korean dental clinics were asked to provide three randomly selected panoramic radio-
eraphs. An oral and maxillofacial radiology specialist gvaluated those images using our self-developed Clinical
Image Quality Evaluation Chart. Three evaluators classified the overall image quality of the panoramic radiographs

CZ Qﬂf Qdental hospitals and clinics. The mean of the

Results: A total of 297 panoramic radiographs w:j:
scores according to the Clinical Image Quality Eyaluatign Chart was 79.9. In the classification of the overall image
quality, 17 images were deemed “optimal for obt: iagnostic information,” 153 were ‘adequate for diagnosis,’
107 were “poor but diagnosable,” and nine were ‘unrecognizable and too poor for diagnosis’. The results of the analy-
sis of the causes of the errors in all the images are as follows: 139 errors in the positioning, 135 in the processing,
50 from the radiographic unit, and 13 due to anatomic abnormality.

Conclusion: Panoramic radiographs taken at local dental clinics generally have a normal or higher-level image
quality. Principal factors affecting image quality were positioning of the patient and image density. sharpness, and
contrast. Therefore, when images are taken, the patient position should be adjusted with great care. Also, standardizing
objective criteria of image density, sharpness, and contrast is required to evaluate image quality effectively. (Imaging
Sci Dent 2012; 42 ; 183-90)

and evaluated the causes of imaging errors.

KEY WORDS: Quality Control; Radiography, Panoramic; Image Quality Enhancement, Quality Assurance




Positioning errors during the radiograph taking

(patient preparation, position of the mandible and maxilla, patient movement,
and angle of the cervical spine)

Errors from the radiographic unit and other mechanical errors accessories
(irregularity of the exposure roller and error of the sensor and reader)

Pre- and post-processing errors
(enhancement errors, noise, and abnormal density and contrast)

Errors due to anatomic abnormality
(malformation of the mandible and maxilla, and congenital dental anomaly)

Table 5. Causes of errors according to image quality grades

Image quality grade SrTors radiographic equipment processing errgrs anatomic abnormalities

Number of errors ~ Positioming / Errors from Pre-, post- / Errors due to

Optimal for obtaiming diagnosis information 0 0 0
Adequate for diagnosis 83 19 67
Poor, but diagnosable 52 26

Unrecogmzable. too poor for diagnosis 4 5

Total numbers 139 50
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Image distortion due to patient’s motion
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Tongue & air-way space/ lip closure
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Positioning errors during the radiograph taking

(patient preparation, position of the mandible and maxilla, patient movement, and
angle of the cervical spine)

Errors from the radiographic unit and other mechanical errors accessories

(irregularity of the exposure roller and error of the sensor and reader)

Pre- and post-processing errors
(enhancement errors, noise, and abnormal density and contrast)
Errors due to anatomic abnormality
(malformation of the mandible and maxilla, and congenital dental anomaly)

Table 5. Causes of errors according to image quality grades
Number of errors  Positioming / Errors from Pre-. post- / Errors due to

radiographic equipment processing errprs anatomic abnormalities

Image quality grade SrTOTS

o
Adequate for diagnosis &3 19 67 Q }

Wy
Poor, but diagnosable 52 26 [HEHEAIT 0I5t
Unrecogmzable. too poor for diagnosis : - s,
%

Total numbers 139

Optimal for obtaimng diagnosis information 0 0 0 @

b

%, |
."i'aa@




Processing error
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Cephalometric Radiography

CR detector DR detector

PSP plate  scan using slit beam type
cassette 8 x 10, 10 x 12 in » distortion, possible
 long exposure time

: : « artifact from patient
no distortion movement

the same as film

e noise and low contrast

« one shot type
« image intensifier with CCD
« flat panel
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Imaging geometry (scan using slit beam type)

4.5 ~ 23 seconds exposure
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