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A Study on the Proper Chest Exposure Conditions of
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Abstract

The purpose of this report is recommending a standard indicator which reflects the radiation exposure
that is incident on a detector after every exposure event and that reflects the noise levels present in the
image data, The experiment was performed with mobile digital X—ray unit and used a acrylic phantom
for exposure index measurement, Exposure modality was kVp, mAs, SID, After every exposure, make a
data sheet for characteristic curve of detector response, The equipment performed Mobile digital X-ray
unit provide the user with values ralated to the incident exposure(air kerma)to the digital detector, They
are showed as a logarithmic function shaped, As a result, DEl means a relative measure of exposure to
the detector, as compared to the expected exposure for a particular anatomical view. Radiographic
technique is the combination of factors used to exposure an anatomical part to produce a high quality
radiography and technique charts used most commonly by radiographers to produce consistently exposure

level which patient dose can be kept acceptably low,
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® Equipment :

— GE Definium AMX 700 mobile radiography
— EI. Detector Exposure Index ; ©|3}, DEI
— Proper chest DEI : 0.2~0.6

Phantom :
— Acryl phantom : thickness 7 cm

.Chest phantom(RS—330, Fluke Biomedical)
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Table 1. DEI value according to mAs changing

mAs CDexp(xGy) DEI(0.2~0.6)
0.4 0.6 0.15
0.5 0.75 0.18
0.64 0.95 0.23
0.8 1.2 0.29
1.0 1.51 0.37
1.25 1.91 0.46
1.6 2.45 0.6
2.0 3.1 0.75
2.5 3.86 0.94
3.2 4.94 1.2
4.0 6.19 1.51
5.0 7.71 1.88
. Table 2. DEl value according to SID changing
SID(cm) CDP(xGy) DEI(0.2~0.6)
. o a1us
100 1.63 0.4
os 110 1.35 0.33
120 1.12 0.27
b 7 130 0.94 0.23
0s 140 0.81 0.2
150 0.7 0.17
% A 160 0.61 0.15
o) L - - - 170 0.54 0.13
Fig. 1. Relative exposure index according to detector 180 0.48 0.12
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Table 3. DEIl value according to kVp changing

kVp CDP(xGy) DEI(0.2~0.6)
80 0.58 0.13
90 1.01 0.24
100 1.61 0.39
110 2.29 0.54
120 3.13 0.71
Table 4. kVp factor chart
kVp 90 100 110 120
90 1 /1.35 /1.83 /2.46
100 *1.35 1 /1.35 /1.83
110 *1.83 *1.35 1 /1.35
120 *2.46 *1.83 *1.35 1
Table 5. mAs factor chart
mAs 0.4 0.5 0.63 0.8 1 1.25 1.6 2 2.5
0.4 1 /1.24 /1.58 /2.1 /2.6 /3.27 /4.18 /5.1 /6.4
0.5 *1.25 1 /1.25 /1.58 /2.1 /2.6 /3.35 /4.2 /5.34
0.64 *1.56 *1.25 1 /1.25 /1.58 /2.1 /2.63 /3.2 /4.1
0.8 *1.95 *1.6 *1.25 1 /1.25 /1.58 /2.1 /2.58 /3.29
1 *2.44 x2.05 *1.59 *1.25 1 /1.3 /1.63 /2.05 /2.58
1.25 *3.05 *2.55 *1.98 *1.6 *1.25 1 /1.3 /1.6 /2.05
1.6 *4.0 *3.35 x2.6 *2.06 *1.63 *1.3 1 /1.25 /1.56
2.0 *5.0 *4.15 *3.25 *2.59 *2.04 *1.6 *1.25 1 /1.25
2.5 *6.25 *5.2 *4.07 *3.24 *2.54 *2.04 *1.57 *1.25 1
7] $3iAE SID7F 10 em# F7184E + 1 step §ro] 100 kVpd wWe} FUF DEIE Wehlr] #siA

9] mAsEA o] a3t
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Table 6. SID factor chart

SID(cm) 100 110 120 130 140 150 160 170 180
100 1 *1.16 *1.35 *1.56 *1.81 *2.10 *2.44 *2.83 *3.28
110 /1.16 1 *1.16 *1.35 *1.56 *1.81 *2.10 *2.44 *2.83
120 /1.35 /1.16 1 *1.16 *1.35 *1.56 *1.81 *2.10 *2.44
130 /1.56 /1.35 /1.16 1 *1.16 *1.35 *1.56 *1.81 x2.10
140 /1.81 /1.56 /1.35 /1.16 1 *1.16 *1.35 *1.56 *1.81
150 /2.10 /1.81 /1.56 /1.35 /1.16 1 *1.16 *1.35 *1.56
160 /2.44 /2.10 /1.81 /1.56 /1.35 /1.16 1 *1.16 *1.35
170 /2.83 12.44 /2.10 /1.81 /1.56 /1.35 /1.16 1 *1.16
180 /3.28 /2.83 /2.44 /2.10 /1.81 /1.56 /1.35 /1.16 1

2A%E B9 2 =% 24 A%9 WHe WE DEI
g oA 2 4 99T, AMEIAGT A A4l
488 A% =& AR % oA DEI: 24

WA 3RE HEe Aolz Uehi: AL BT
DAY A4S BGHA T Pl HEF XA
o 93 &S APt oA mEEAo
e, AARE w22 5 FEI o3t 9
% ARH 7P B FAY AL 4L 4 9
Aol BT WEHFE H4% T 5 US ol
2] Wge w2xAs FEsA =
1

of

1o i1 o> 2 v

as B 47 A9k
= AP PHS T P4

o o O o [ - R A o5
o,
2
S
Flf‘
ﬂﬂ)"
r‘i
flo
2]
)
_?{_,
=2
30
2
2
&
N
HN
o

ofs
=L

manual mode®] 4
Eo] o]FojA Qe AAod, HAEHE7Y
dynamic range, X3 59 AAE FIqA =&
vo Agee 4 907 WEold, S Fu
w4 B S Aot s E Bl
Herl HLEl o523 XA HA BE grid techni-
que AAMNAE B3 E2x2Ho] Ao wel under

N
A rlo
lo

r°*'

exposure’} 8 $X 913l over exposure¥E7]E= Tt

T;]- 10~14

ot ANE 4

s AR A A

SeEo] et FIRACl YKy YRR s

44 & +
SIDel ot 9 Ao thEA vheht
o FoE 7l gojof sta B ATAA
ZAE E3 =E&2X7AAAES0] 7tHAo|x] o
el SAHE Adfo|lBE FHA A uh
AHgo] AolatA| geraickd A

AARE, o]

EPE71 Eﬂ—r"ﬂ

e o
e 3
foi
o
2
ro
2
“
N
o
N
AN
A
aCh
_:LL
oX
N
_Hl
=3
offt

O:

% Mﬂg =

AuE A7 &
3 BA EAF ARoE
H;w Ngwge

>

J
=

kB

448

OJ A
=
o]
o g4

g =
Ao "ast a4

Korean J Digit Imaging Med, Vol. 13 No. 3 September 2011

P @A SUT BAE GAUY Ak @

143



A Study on the Proper Chest Exposure Conditions of Mobile Digital X-ray Unit by Exposure Index

100~110 emo 2 #E3ME PSS T3l Fl
#ALLE 120 kVpollA mAsE 7 A3 & 4 9l
Ak F2 mAs gol 93 noise7t WA W&
100 kVpE Attt mAs: APAA HA DEI
0.2~0.6 % median value?l 0.45 YEJE 1 mAsE
Astgen AA DEIY MAE 0.3~0.52 $459 =
270 dig gAe LHATE HHE ’\*E“ﬁ}‘}iq
o ez AA Aol HEAA & A 7E

2o =£%7A 100 kVp, 1.6 mAsE 100 kVp 1
mAsE H 2 tep145-4 mAsE Y9 4 9oy,

FAHA dig vuE A @ ¢ AT @2 ¥
S = P R R JHOPL A7 m27] o
ol AAl dABIM AEshrlole w2 &l ut

. SHARE o] FA| BESHE YWY HYetd &
o]-§3to] DICOMAEAN kExdes 37Y
AR o]FF FF XA 29 A AARAA =2
Z&

v
A Alsdezd 2d8% v

Zolt © @ Egol Heom =22AL 2R
glo] Eeldo|n Yoty Yo X F7UTH
£ 2o AZHRY Ay % Ayslelol ¢ 2

1. Kim JM, Description of Digital Characteristic

Curves, Journal of Radiological and Science
and Technology 2007; 30: 67-73.

2. Dong KR, Lee SJ, Kweon DC, Goo EH, Jung
JE, Lee KS, Actual Condition of Quality
Control of X-ray Imaging System in Primary
Care Institution: focused on Gwangju Metropo—
litan City, J Korea Asso Radiat Prot 2010; 35:
34-42,

3. Im DC, Dong KR, Park YS, Kim CB, Ryu YH,
Image Quality Using ALVIM
Phantom, Korean J Digit Imaging Med 2009;
11: 18-23,

4. Ramirez—Jimenez FJ, Lopez—Callejas R, Benitez—

Read JS, Pacheco—Sotelo JO, Consi— derations

Management

on the measurement of practical peak voltage
in diagnostic radiology. Br J Radiol 2004; 77:
745-50,

144 Korean J Digit Imaging Med, Vol. 13 No. 3 September 2011

10,

11,

12,

13.

14,

Swets JA, ROC analysis applied to evaluation
of medical Invest Rad
1979; 14: 109-21,

Ardran GM, Crooks HE, Checking Diagnostic

J Radiol 1968; 41:

imaging techniques,

X-ray beam quality, Br
183-98,

Schaefer—Prokop C, Neitzel U, Venema HW,
Uffmann M, Prokop M, Digital chest radio—
graphy. an update on modern technology, dose
containment and control of image quality. Eur
Radiology 2008; 18: 1818-30,

Park CH, Analysis of Space Radiation Dose
Rate using portable X-ray Generating Device
for Abdomen,
2010; 12: 97-101,

Kroft LJM, Veldkamp WJH, Mertens BJA, Delft
JPA, Geleijns J, Dose reduction in digital chest

Korean J Digit Imaging Med

radiography and perceived image quality, The
British Journal of Radiology 2007, 16: 984-8,
Stevens MA, Mccullough PA, Tobin KJ, Apro—
spective trial of prevention measures in
patients at high risk for contrast nephropa-—
thy, J of Am Coll Cardiol 1999; 33: 403- 11,
Bergh B, Felix R, WWW-based access to
radiological patient data: two years of expe—
rience, Stud Health Technol Inform 1999, 64:
217-29,

Ryu YH, Kweon DC, Goo EH, Dong KR, Choi
SH, Jang YI, Comparative Analysis of pre and
Post Digital X-ray Equipment Construction
and Web—Based Wireless Network Environment
Construction for Medical Screening Vehicles,
Korean J Digit Imaging Med 2010; 12: 103-11,
Solomon R, Werner C, Mann D, Elia JD, Silva
P. Effect of saline mannitol and furosemide
on acture decrease in renal funstion induced
by radio contrast agents, N Eng J of Med
1994; 331: 1416-7,

Kim JM, Seok JY, The patient dose calculation
model on the Exell program, Journal of
Radiological and Science and Technology 2002;

257 35-8,




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [612.000 792.000]
>> setpagedevice




