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Table 1, Items of questionnaires

Divisions Subsections

Unit chairs (set)

Number of dentists

Number of radiologic technologists
Number of dental hygienists

Number of medical staffs

Intraoral dental x-ray units (Film, CR, DR)
Panoramic units (Film, CR, DR)
Cephalometric units (Film, CR, DR)

Cone Beam CT units (Film, CR, DR)
Other dental x-ray units (Film, CR, DR)

Type and number of
dental radiographic units

Product name, manufacturer and size of dental film

Intraoral .
. Whether or not automatic processor
radiography . . .
Whether or not film-holding devices
Using film system Product name, manufacturer and size of film
Extraoral Product name, manufacturer and size of screen
radiography Product name, manufacturer and size of cassette

Whether or not automatic processor

Whether or not PACS

Picture Archiving and Name and version of program

Communication System (PACS) Using PACS Manufacturer
Install time
Scale of PACS (Mini, Partial, Full)’
Intraoral Pérlaplc.al radpgraphy
. Bite-wing radiography
radiography

Occlusal radiography

Annual number of radiographic

cases in 2008 Extraoral Panoramic radiography

Cephalometric radiography

radiography Other extraoral radiography

Cone-beam computed tomography (CBCT)

Periapical radiography (Incisor, Bicuspid, Molar)

Intraoral . . .
radiography Bite—wing rz'td1ography
Occlusal radiography
Exposure parameters ] .
(kVp, mA, sec) Bxtraoal Panoramic r'<'1d1ogr'fiphy
radiography Cephalometric radiography

Other extraoral radiography

Cone-beam computed tomography (CBCT)

* Mini @ PACS installed in radiographic room and doctor's office
Partial : PACS installed in all radiographic rooms
Full : PACS installed in whole hospital

Table 2, Mean number of unit chairs and medical staffs in one dental institution

Mean number (min, ~ max,)

Divisions A group B group C group
(11 institutions) (30 institutions) (36 institutions)
Unit chairs 140.2£66.7  (70~272) 153138  (1~58) 5.8%5.3  (1~30)
Dentists 112,6£55.7  (57~230) 7.3%£7.6 (1~29) 1.7€11  (1~5)
Radiologic technologists 3.1%£1.9 (1~7) 0.5%0.6 (0~2) 0
Dental hygienists 19.7+13.2 (7~51) 125145  (0~60) 3.3+40  (0~20)
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Table 3, Mean number of dental radiographic units in one dental institution

Mean number (min,~max,)

Dental units A group B group C group
(11 institutions) (80 institutions) (36 institutions)
Intraoral Film 1.27+4.22 (0~14) 0.90%2.20 (0~2) 0.81%0.79 (0~3)
radiographic CR 0.09%£0.30 (0~1) 0.03%0.18 (0~1) 0
units DR 6.73%5.24 (0~20) 1.30£1.64 (0~8) 0.44%0.61 (0~2)
Panoramic Film 0 0.20£0.41 (0~1) 0.33%0.48 (0~1)
it CR 1.91£1.51 (0~5) 0.30£0.53 (0~2) 0
° DR 0.91+0.94 (0-3) 0.73+0.74 (0~3) 0.580.50 (0~1)
Cenhalometric Film 0 0.13%0.35 (0~1) 0.14%0.35 (0~1)
uiis ome CR 1.45+1,37 (0~5) 0.2740.52 (0~2) 0
DR 0.27%0.47 (0~1) 0.57%0.68 (0~2) 0.31+0.47 (0~1)
Film 0 0 0
CBCT units CR 0 0 0
DR 0.91£0.54 (0~2) 0.3310.48 (0~1) 0.19%0.40 (0~1)
Film 0.55%+1.81 (0~6) 0.03%0.18 (0~1) 0.03£0,17 (0~1)
Other units CR 1.55%0.93 (0~3) 0 0
DR 0.18%0.40 (0~1) 0.17£0.53 (0~2) 0.08%0.50 (0~3)

Total number 15.82%7.55 (8~34)

4,97£3,93 (1~17) 2,92£1,59 (1~9)

Number of units’ 14.64£6.87 (7~9)

3.21£3.02 (1~10) 2.19£1.06 (1~7)

* The number of dental x-ray units installed was a few slightly, because various radiographic images can be obtained by using all-in one

X—ray unit,
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Fg. 1. Utilization rate of dental units for radiographic method; A group (left), B group (center) and C group (right)
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Fg. 2, Utilization rate of fim, CR and DR system; A group (left), B group (center) and C group (right)

Rochester, NY, USA)9] Insight(F—speed) ZE0Z B
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|t itk 89 A7l= e oA AJ1-E8(No. 2,
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Table 4, The types of dental film used and number of dental institution
Number of dental institution
Film Product name Manufacturer Size
Agoup Bgou  C group
Ultra—speed (D-speed) Kodak/USA No.2 (31x41 mm) - - 2
Tyne of EktaSpeed (E-speed) Kodak/USA No.2 (31X41 mm) 1 - -
'yp EktaSpeed plus (E+-speed) Kodak/USA No.2 (31%x41 mm) - - 1
intraoral )
i Insight (F speed) Kodak/USA No.0 (22X 35 mm) (1 (1) (2)
film
No.2 (31X41 mm) - 14 15
Agfa Dentus M2 Heraeus/Germany 30X 40 mm - - 1
Type of EktaSpeed plus Kodak/USA - 1 -
extraoral T-MAT E Kodak/USA - 3 -
film - Kodak/USA - 1 8
Table 5, Number of dental institution using automatic processor and film-holding device
Number of dental institution
Radiographic method Use of apparatus
A group B group C group
. Yes 3 7
Automatic processor
No 0 11 12
Intraoral radiography
Y 11
Film-holding device es 8
No 0 6 8
. . Yes - 4 6
Extraoral radiography Automatic processor
No - 1 2
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Table 6, Current state of PACS system

Number of dental institution

Divisions
A group B group C group
Yes 10 (90.9%) 25 (83.3%) 6 (16.7%)
Use
No 1 (9.1%) 5 (16.7%) 30 (83.3%)
Details Answer 10 (100%) 20 (80%) 1 (16.7%)
of the user No answer 0 ( 0%) 5 (20%) 5 (83.3%)
PiView STAR (Infinitt/Korea) 7 (70%) 9 (45%) 0 ( 0%)
M-View (Infinitt/Korea) 2 (20%) 4 (20%) 0(C 0%)
PACSPLUS (Medical Standard/Korea) 1 (10%) 0 ( 0%) 0 ( 0%)
Dentee View (MEDICOTECH/Korea) 0 ( 0%) 2 (10%) 0 ( 0%)
MultiVox (TechHeim/Korea) 0 ( 0%) 1 ( 5%) 0 ( 0%)
Programs c
EasyDent (Vatech/Korea) 0 ( 0%) 1 ( 5%) 1 (100%)
SIDEXIS (STRONA/Germany) 0 ( 0%) 1 ( 5%) 0 ( 0%)
MEDIOS (The Korea Association of
Regional Public Hospital/Korea) 0 ( 0%) 1 ( 5%) 0 ( 0%)
PACSpia (ICM/Korea) 0 ( 0%) 1 (5%) 0 ( 0%)
L Mini—PACS 0 ( 0%) 1 ( 5%) 1 (100%)
The limit of )
L Partial-PACS 0 ( 0%) 0 ( 0%) 0(C 0%)
application . _
Full-PACS 10 (100%) 19 (95%) 0 ( 0%)

3. PACS ANAEC &gt

6> A - oJYofA] AREELL Q= PACSO] A%}
S YeRGITE PACSY] o888 ATIE0] 90.9%, BILE
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Table 7. Annual mean number of radiographic cases in one dental institution in 2008

Radiographic method

Annual mean number (min, ~ max)

A group (11 institutions)

B group (20 institutions) C group (21 institutions)

Periapical radiography

31,260£14,288 (13,828~09,339)

3.920%5 310 (0~22,500) 2,367+2,603  (0~9,600)

Bite-wing radiography 2071624 (0~2085) 13£32 (0~108) 0.05£0.22 (0~1)
Occlusal
) 2734293 (0~939) 6+20 (0~88) 0.05+0.22 (0~1)
radiography
Panoramic radiography 20,683%15,130 (5,082~50,209) 4445+4760  (0~16,250) 530+578 (0~2100)
Cephalometric radiography 4338+3917  (569~12,123) 419£1,124  (0~5,000) 39£110  (0~500)
Other extraoral radiography 4,400£3,085 (0~11,004) 115£291  (0~1,250) 0 (0~0)
CBCT 1,050+1,128  (0~3,733) 210451 (0~1,600) 2£8 (0~30)
Total cases 62,211 9,128 2,938
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+ Abstract

The Actual State and the Utilization for Dental Radiography in Korea

Gwi-Soon Shin - You-Hyun Kim" - Bo-Ram Lee" - Se-Young Kim" -
Gui-Won Lee - Chang-Seo Park? - Hyok Park? - Kye-Yong Chang®

Department of Radiologic Technology, Dongnam Health College
Y Department of Radiologic Science, College of Health Science, Korea University
? Dental Hospital, College of Dentistry, Yonsei University

The purpose of this study was first to analyze the utilization of dental examination through questionnaire
to develop a diagnostic reference level of patient doses for dental radiography in korea. 77 dental institu-
tions were classified into three groups: A group for the dental hospitals of the college of dentistry (11 in-
stitutions), B group for dental hospitals (30 institutions) and C group for dental clinics (36 institutions), The
results were as follows :

The mean numbers of unit chairs and medical staffs were 140.2, 15.3 and 5.8 sets, 112.6, 7.3 and 1.7
dentists, 3.1, 0.5 and no one radiologic technologists, and 19.7, 12.5 and 3.3 dental hygienists in A, B and
C groups, respectively.

The mean numbers of dental X-ray equipments were 14.64, 3.21 and 2.19 in A, B and C groups,
respectively, Intraoral dental X-ray unit was used the most, the following equipments were panoramic,
cephalometric, and cone—beam CT units. The most used X-ray imaging system was also digital system
(above 50%) in all three groups.

Insight dental film (Kodak, USA) having high sensitivity was routinely used for periapical radiography.
The automatic processor was not used in many dental institutions, but the film—holding device was used in
many dental institutions.

The utilization rates of PACS in A, B and C groups were 90.9%, 83.3% and 16.7% respectively, and the
PACS software program was used the most PiView STAR (Infinitt, Korea).

The annual mean number of radiographic cases in one dental institution in 2008 for A group was 6.8
times and 21.2 times more than those for B and C groups, and periapical and panoramic radiographs were
taken mostly.

Tube voltage (kVp) and tube current (mA) for periapical radiography were similar in all three groups, but
exposure time in C group was 12,0 times and 3.5 times longer than those in B and C groups. The amount of
radiation exposure in C group, in which dental hygienists take dental radiographs, was more than those in
other groups. The exposure parameters for panoramic radiography were similar in all three groups,

In conclusion, the exposure parameters in dental radiography should be determined with reference level,
not past experiences. Use of automatic processor and film—holding devices reduces the radiation exposure
in film system, The quality assurance of dental equipments are necessary for the reduction of the patient
dose and the improvement of X-ray image quality.

Key Words : Dental radiography, Medical staffs, PACS, Radiographic cases, Exposure parameters (kVp, mA, sec)

- 120 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [450.709 654.803]
>> setpagedevice


