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Abstract

The image intensifier tube that is clinically used gets changed depending on its terms of use.
As the brightness gets deteriorated and the performance gets decrease, the X-ray output needs
to be increased to maintain the identical diagnosis outcome. As a consequence, the patients are
exposed to the increased radiation. Since not many accurate studies have been made, this study
measured the conversion factor and resolution depending on the use of the devices that were
currently used in Korea. When comparison was made with a device with less than 1 year-use,
the conversion factor of a device with 6 year-use got decreased up to 25% while its resolution
was reduced from 3.4 lp/mm to 2.5 Ip/mm. Such outcome highlights the necessary measures to
be supplemented as the increased terms of use implied also the increased radiation exposure
among the patients as well as difficulty to conduct an accurate exam.

B keyword : | Image Intensifier Tube | Conversion Factor | Resolution | Patient Dose |

L ME ela) Aot} o] % 19524 PhilipsAtoll A 5 inche] 4+
FHAAE A S dnd XA GAER

XA TVe Agsles 19483 JW.  Coltman %] (Medical X-ray Image Intensifiers, ]38} G474
(Westinghouse Co.)el I Image Amplifier®] 7Bel  x))= x4 FA9419] glofd 744 871491 Wl 7}

2 AT E ehRed P AR AT UG AT M E 8 = 5L B (#2009-0084233)

S 0 #100408-003 AMAlet2d @ 20104 068 24
AL 20104 042 08¢ WM ZME e-mail : sckim@gachon.ac.kr



QAN ALGH L Sl YHBIAE A ared
wel AAH 02 Wase] HEsk Aokl Yol A
shelek. ol wet 3| &

FE U= ZAZE TAIE]. SRt o=

L os3Ee AstE st AAEIF
(WHO), PAHO(Pan American Health Organization),
OECD/NEA, A2 #5471 7HFAO), FA =577
(ILO) B Al 97| 7HIAEA) 7L 35 22 g XA
AARA] BAP7} wb= 2] Guidance level & whAsko
199610l A8t Basic Safety Standards(BBS) No. 115
7} 2AtH4]. o] Guidance levelol| W= F3 T3k
AARE 04 mGy, 85 SHAARE 30 mGyolH, FA14
AMIA = 25 mGy/min5] &2 Ul e] A= AeE
B F2 FAue A 02 ImGy, L33 AE
1642 mGy %Sl ¥hd FAAARe] Ag- 415~739
mGy = THE AA] vlal FA] AR Sk o] s
ok = ATH6]. sHAIRE FA] HARA] AP el 71

PR o] MaA 5ol gt

ZRIA GPFPRA) YA AR
100cm o= kil YA XA €] Md-e IS TokVpell Al
Al T7bge] 7:02 mmAlel A Felughe 22
mmALS 2 AHESHITHEL R XA EAPAE S A
Wl 27)9) FUsA stk

1. YA XMO| ME XA (KSA 4609)

HAEDIE (M3t dAeziel S0zt et
7+0.2 mmAl 22+0.5 mmAl 75 kVp

X el

7kl 2t

shaze)



ZAMFES] SAL ISR Ak Alof A
719] 40%°18t A1 &5 4= Radeal Co.9] 2026C Reader

9} chamberi= 20X6-60E(chamber volume - 60cc)S
ARgSFd o, W) =4S Precision Optometer RMI
352(Gammex RMI Co.) & AH&3te] ZAsA 1y
Iz 2] Bt Wsto] e v wsls #
23171 98 75 kVp, 8 kVp, 95 kVpollAl AAlsA e
o, ojuf TAF= YAHS AR S| 247} 01~
1.0 mR/s[2]7F Bl 1.8 mA, 1.0 mA, 0.6 mAlA Z} 3
3% FAstoich

HCH
I.1. tube

Jnrx

00N

=

OOl k2

2

KS A 4902[8] T+l 23 R-3W(&3}d FA12Hd4)
1 Model:07-501(Nuclear Associates Co.) S AM&-3}o]
SAIR} R 43, F 53] S 3] WA
HH FARP) BARE o] gste] A 4H o A%
T ko ® ARSIl

M JUBSLHR g5 255
3
o Abgol e WEASE 249 2
- d/m?
2] = ¢
A= 238, mR/sec
8, 61 MRkl FX|= 17482 61d A
785 11 wwk gx]el] vjal oF 25%7
A YER £33 5

nst

0202
0/ J

I
=}
2
14

o
o
2

A5y

75 kVp

85 kVp

14 ojet

238.6

241.3

34 o2t

192.8

204.5

6 Oj2t

174.8

185.9




10 No. 7

x| '10 Vol.

Ip/mm

]
o

e ETE

—+1dc

gl
]
o

s4D

]
e
ol

ar
e

=il

—&-s1ap

s40

300

250

200 +

150

100

50

95kV

85kV

F5kV

olo

A =ell A A

N
= o

A

b 9

245

=3
=

A

il

¢

I 313 Ip/mme]

3

iz

FHE
342 lp/mm= UEpRon A}

sllokst

aEE 2

1ol ojel-go] QoiA gl e 4

3l 5}

oo
T

vlgke] Aol A Ty

F= 251 Ip/mm=z YER, A7) 7tel uhef

o "ol A vepstiE 329 51

4

y

Ll

|

G

=
5

I 2.27 Ip/mm,

3

R
=3
— ¥

6

aL glew, si[3l=

o)k
s

YA

N
T

Al
f=

=% ={10]004

BT om g
nwmw, ‘HW| k3 ﬁw+v N
<7 =
CU- °
= oK ™
oy K o S
q_muﬂlul M Ro
oo N
B s oy
By R g
RO o Mo o
N quwr AU#L 1MMW
MOE e o o T
RN TR s
rﬁw# wa, ”ﬂwL =3 70 0
dp ® o X g m
Np O Go Y oGm0
R
5 r LT F
% o g g0 1 B
KA
RN T i
,JL_W,AoE
w B . 7 g g
oF o W wr
£
-1 | N[ =
3l k332
=
[uA] S A
(LR EN
o | 0| <
20 |[—|e|
M| N |
AT
W
® =
oF
MW RO /| &l | &l | &l
W |/ |2l |E
g0 | ™| T Tl
s |[E]7| =)@
K
IH RO

2 g|Fo] o] AA| garr) o SEo] HolA ¥

o B o FAHA12] ol

Bk ofsty] o

Al
fui

=
5

&1l
H

Iv.

wr

A

o

oo

——

~A .

Gy

of 3K

g R

7 oAk

ﬂﬂa Mwe

[ ol

T

2

B %

B M.#

SN

<)

S

Hoar

T RO

T ®

0! .mlL

! uw

o o

NN

BoR

ay mo
7au

L Njo

ofp =0

aw go

M)

T ®

S

e ~

ma w

(&)

of 2m m

R
Q

= S|

!

R

>
= K
o N
~ O
No ,&o
— X0
% ¥
) ol
B Ml
-5
1|ﬂ, 0
% el
QHL siﬁ
T Aﬁ
Hwﬂ, 0
—
e
= AF
KR
= 5
G
= B
W

7F A9l



A Jgo] AatsA k. dste] FH <l
we] set el E el mhe g9l FHPFN ]
Zdo] ARgol et vt stopA=E AT AN
1 3000 RE=7F W o] of 30%4 =7 #5=7h
23] o2 ol wiitoll ARgol whEhA] Wt
F7F sobAA HW, wdg Yr]e] ds 1A

A} XA o] F7hEaL olo] nhe §xhe] 3% Al gl

pad

o]
AN

AHEEA) 19 vleke] A5} 34, 6 Abgddto] 2
=

AEEE WBAFE 2005~188622 5% E vho}
Hom, kst we Wi el 7t
G55 MGAFTE A ek, 28 AR E4E A
A A TR B9E AR o) 3hle] ) F
Aol 374 & = ds& & 5 A

3k s dEe] A S 251342 Ip/mm,
W] A4 227~314 Ip/mm= FRF-9] Bl o] vt
L, S ARSE AR5 s ol v so] hAt

ol whe g7 A7) wiel e s

TR e S F A 24 9 AGE AAE S

T EERd XAl w3s AR FojoF & Ao,

AHE AF7E B2 Aol A 7Rl 3858

Ao g 5& FE FAU TS 2 F U=

He Aoz wagjol & Jloz Alngn
gngd

(1

—

HHI 2] RS TEY 1 )-Xig 2B,
Pp.267-268.
[2] et =E3] "KS A 4609, 2|28 X Y3=

A S0l w3 HET, tibARd 7]
3l

[4] A FeforEet Vé, rEARA S Tlo]=afel
BALdd ek #he] Al 2] 27, No.l4, 2007.

(5] IAEA, "International basic safety standards for
protection against Ionizing radiation and for
the safety of radiation sources. IAEA safety
series,” No..115, 1996.

71—1:Hz‘54_ o]OﬂHH AYA AT "G A
At A S} Zad g Fhek A
e} #1289, A3Z, pp.241-248, 2005.

Ieg AL EA A 9] b el B 7,

X 7FERE A1%, 2008,

1EFE2Y, "KS A 4902, X458 sy A8 2
E7,2007.

[9] Fihong Wang and Timothy F. Blackburn, "The
AAPM/RSNA Physics Tutorial for Residents,”
Radiographics, Vol.20, No.5, pp.1471-1477,
2000.

[10] S. Seguchi, Y. Ishikawa, K. Kuwahara, K.
Kawai, I. Ohbo, S. Mizuno, and A. Nakamura,
“Study on Measurement Conformity to JIS of

=) =
N [N,
ri

Relative  Conversion Factor in Image
Intensifier,” Japanese journal of radiological
technology ,Vol.53, No.10, pp.1530-1536, 1997.
[11] A%5d, &M “N-ray ZHAF A|z=HofA
Image Intensifier®] ¢j=r BA“ =4 w3 g
gt3] =4, A5d, A4, pp.1044-1047, 1998.
[12] Eg3t, a3, Wz FRIPA 7] 718 3

AL 1996.

[13] A1, sale Age, A9, 24, 18,
U, 8%, olE, o147, olFA, B,

AR D AT 096, AE
Zt, 2000.



258 3st22EIX5H5|=2X '10 Vol. 10 No. 7

Hu

N XA 7Y

7 1 A(Min-Jung Kim) Zz35/19
B - 20074 32 ~ A ks
st WAk St Al 5

A, BARZIA

’

ﬁoﬁ
o fon
& o

L0104 290 : Sl et
(o] shubaD

L1998 39 ~ @A) ARl
spojeba WA k) 31

A(Young-Kwon Cho) o3l
2004 39 : st 415

e} (£ 3

= 20109 2¢ : AEgsln 29
ol8tat (429844}

= 20109 3¢ ~ &A : glFRAY
S AR w

<TAREOE> 1 ATl G20l ol o n

of

A fﬂ(Jung—Hyun Choi) o3
3 = 2010 79 : s Et . A%

x EH?)‘]-.?_] Ho]—/\].k] fisnl J,]. A /\].
L2008 — 4 ¢ oIzl

7 A #(Sung-Chul Kim)





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


