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Investigation on Evaluation of Exposure Dose & Radiographic

Technique for Diagnostic X-ray Examination

Jeil St. Mary’s Clinic Dept. of Radiology
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ABSTRACT

At the investigations with 200 institutes for analysis of factor associated with radiographic

conditions reduction of patient exposure dose during X-ray diagnosis, 170 institutes or 8% answered.

For estimation of exposure dose the entrance surface doses in relation with exposure conditions at

the respective radiographic conditions were measured and the average value at per exposure was
calculated.

Thence, with the comparison with the factors included in reduction of doses for respective

radiographic factors, the result was as follows.

1.

The entrance surface dose at each radiographic position is distributed below IAEA guidance
level.

. For the standardization radiographic conditions, the program setting of the quality insurance for

diagnostic X-ray equipment and image recording system was required.

. There was no significant difference between the exposure radio at each major radiographic

position in Korea and in Japan.

. As to the dose ratio at each radiographic position for respected rectifier system of diagnostic

X-ray equipment, for rectifier systems other than three-phase inverter system, if is three times
of that for three-phase inverter system with rare earth intensifying screen.

. Even for the same system, the dose ratio at each radiographic position was variable from two

to five times depending on whether the rare earth intensifying screen was used or CaW(O4

intensifying screen was.

. For the distributions of voltage and current, the deviation of each position turned out to be large.

For the chest radiography, the case of high voltage using was 23.1% of total, so the increasable
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of the maximal rating of diagnostic X-ray equipmenf was required. The distance for radiography
was 100cm at all position except the chest radiography the distance of which was 180cm.

7. As to the grid, the grid ratio used in chest high voltage radiography were 10:1, 12:1, and 15:1 to
81, but they were not best, selections for proper ratio at each position.

8. As to the intensifying screen, the high speed intensifying screens of CaWO4 system was 67%,

the medium and slow speed intensifying screen was 11% and the rare earth intensifying was
21%.

l. # A

RATHRS BEGe BEEE FIME D RGE SR I MOT Pt sl gk mige

BOZXN AWMME WEstel BEiMRC] WS BG4S MFRITHE AL BN, Ratmto) Bk
Soke ik Ao},

I Xighagol QoA HmaEe] BIRME Mol X BPAEE WAT REY Wil BA
HX gow otEn), Y MEMFNS AR ENERE 2EENS ERNA B (R olok
gk o2 A Xif Mol W Hifiolut BT MMl K BRGE Moo B At &
AR HRAOZA ST MDY Bl BIEET MET XiE BERAL L BEGEHS &t
of MER MR eIk Xiol HK 2o FNEIL Y& TEMS BOTHY B RE2 Ml
molA B ZER Xl o] BR 28 (KR R Kas @A B

wHEA EEBERRC) X R ML et S B ko] #EVE ol BR X ) ik
IO, BN 2 Bk 9 Bl WTo Betel #A, O, FE7T EIeE HifTE ol
oF gt}

IAEA(BBRIR T T8RS ol M = 19944E9) safety seriestiReGol A mAol ¥ated Hiel guidance level
< etk W pAkAME BE B8, SR Sl kalA oSk 2 i) iREste] Bt
MRS T 987 WTY BKE HFreln BEABRES RN MRS TN folow up
study 24 #Esta ok 22y S8 Yaks okt old] tak #Emss e Hikelth

A At GBRAIMY BHR GRS FUNZ Bt RS Rt REmaE AME
HfgEe WES BalA Bkl HWotol Mty fgmEe WATRS Abretglens #ihshs nlolth

. BRAEHR ¥ HE

1. GAE H#i

19955 0] Kbt e @RAEAA MIES2EhELl k3] 2004, 200iS BEEste) A
O EHMEES I TE? HIA M 2B MM BAEEHY &R HIsHE MR M
o2 HifT ATk vheo SRfEhitEe oE BHEBES Estden AGFAolE Hil ¥
B 1708 Mol A S BA =0} 85%9) (%Ko 9},
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2. EWE

REIES Hbol B FHEES #Rsy) Betel &3} BB BRtke] ekt 50M fids
abfilste] SRR BEkol W3 RMASEES Mestd FEEES 19963418 5E 74
30H7HA AMEAE ©lAch

ERE A HERHE Solidose 300 (Sweden RTTitAY) S 24 Solid state detectordth. o]
#59] dose range¥ 15nGy~200Gy, 05xR~2300R7H401™ inaccuracy +5%, random error +1%=ZA]
EEE7E 52 02 REDT MENTY Hike Xig LYo 228 100cm ol B 107 x
1072 staoh \EAMMAE £4 nlbl - Fiste) AsRnRES WEST o FLEE BilHsdoh

solid state detector®] £72 ion chamberol] 34 metal housing® 2 R 2°IA mechanical
shockS BHIESIEE  dulability(RAME) 7} EFHst EEESH EEol $3 WiEol LS, energy
dependance”} A 3L, back scattering®ll sensitived}#] €31, biasTaES] ftfio] TMNES R HEAY shock
o] fakgol fick. @A FE—§ volume® ion chamberel a4 10085 LA Eo) BEEZF Qo /M R
S 2A warming up time®] FAESIY set up timeo] BI HEHELo] B o] 71A Fiho] 9l
7} ®

. AEHER

L SRR AT ABERT

1) B ¥

Table 12 #EEol A o] BRI L3t 5810 frabeol A EMsagls B W) 1Bl Y
Rpe) i AR EOITE o] e ol W MFlY HEHES HEsts HE/) 2Ros A7
2=

MBI e T, 2a, ik, WEE, Eke, THEE, KB, KERE EFEA RE Eng
Uehia stk 7B Ae BEQ FiE B 004lmlyol A b B HEQ KEE e
0517mGye] AFaHE 0476mby 24 1] ol RE] Mg f5HE Golok = Wgitko] smaRE .

ol9t L BRES MEEES HHEFINE Z B9 Fu vk WP 4+ FEHES P-A
view 106.9kVp, lateral view 113.3kVpE UEh} &HHRE iFo 2 volrte ot 1nl fghse] A%t
i HEE FOHEQ W P-A viewd] 0113mby LAl IEH lateral views 3.375mly=A s
3.2602mCy At SHET HFS A-P viewe lateral viewol X% 1.636mby, 1.314mGy, Towne's viewolA]
1.811mGy, Waters viewoll A 2259mtye] F4 fims UYeplln JolA #rkilisg 2ol 1 e &
BB RS FH8) BRI fadrol lshol shohs AL Rgsta ok

2) % By

Contrast mediag FIfIgH & ARl S BLiEoAA 1.045mty, FHIIE 1.224méy, I
Mt 1.692méy, B A-P view$} lateral views %4 2.831méy, 3.966mey# YEFSITh 4] Gzt
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< 08 BADMEC BES ®invt B BRCZAM Xif 4o vhee A 9 A#R) SRELr)
Ferel ZEEolor goha B}k HAKOME 198740 Ll 19954 Aol A Sttt (o) &
BES A7 &4 50%, T9%2 WEEACE o= Xt deme) WHEAFIIEIS M e B i
$iRel EREALS) ENol BRWBHES W 2A 7]eet commentata ot

Table 1. $efaA 2 JRMEAT AN KRRE T

Table 1-a. Average radiographic condition for extremity examination

exposure factors Entrance surface
kVp mA sec dose per SD

part_position radiography{mGy)
Hand P - A 464 1153 0.073 0.041 0.017
Foreaam A - P 50.1 1246 0.079 0.071 0.034
Humerus(A - P, lat) 556 116.1 0.093 0.092 0.127
Elbow A - P 52.0 1179 0.085 0.077 0.034
Knee A -P 5715 125.0 0.087 0.124 0.057
Femur A - P 67.6 1687 0.143 0517 0.483
Leg (A - P, lat) 56.7 1573 0.108 0.101 0.043
Foot (A - P, lat) 60.0 1281 0.084 0.055 0.020

Table 1-b. Average radiographic condition for chest and spine examination

Entrance surface
exposure factors
dose per
kVp mA sec . SD
. radiography
part position
(mGy)

Chest P - A 1069 246.4 0.074 0.113 0.266
Chest lateral 113.3 2396 0.197 0.650 0.554
Ribs 75.1 2444 0.231 0.859 0.359
Cervical spine A - P 716 2340 0.125 0.624 0.297
Thoracic spine lateral 81.7 234.8 0.331 0.255 1.393
Thoracic spine A-P 73.3 232.1 0.221 1.667 1.692
Lumbar spine A - P 794 233.2 0.218 1.953 1.185
Lumbar spine lateral 91.3 240.2 0.584 3.375 1.556
Pelvis A - P 7.8 229.1 0.196 0.961 0575
Chest A-P(lyears | ) 62.2 3045 0.004 0.068 0.032
Chest A-P(7years ) 62.9 261.2 0.061 0.119 0.056
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Table 1-c. Average radiographic condition for contrast media and pelvic metry

Entrance surface

. kVp mA sec dose per radiography SD

part position
(mGy)

IVP 82.1 284.0 0.222 1.045 0.783
Bladder 774 2616 0.215 1.692 0.656
HSG 55.0 190.0 0.123 1.224 0.546
Pelvic metry A-P 795 270.0 0.302 2.831 2427
Pelvic metry Lat. 915 2395 0.623 3.966 2.540

Table 1-d. Average radiographic condition for skull examination

sure factors Entrance surface
part position kVp mA sec dose per SD
> radiography (mGy)

Skull A-P 81.3 2706 0.239 1.636 0.589
Skull lateral 714 264.7 0.213 1.314 04838
Town's method 4.8 261.1 0.218 1.811 0.699
Water's method 34.3 261.8 0.295 2.259 0.837

2. BE N HEO BHE#HES Bk

IAEA® Wit 2817 185 280 guidance level BEsle] ol MEILAE Table 29 Zo] #h%y
3ta gith o guidance levele ZEQ) Z7)e] BAC] 3 AoRA KD BUEAAE HEo
T Hme) H7)8 Esiolof

Uol7bA el wEka o] levelBth 2 MBS FESE TS RERMEIA REMETE w3 Kk
BimeAol et BIEg wREMS gst ok el REQ Ak AF fiRe) B 2pulse
Xig 258, 3 6pulse X#REEMRE, SH inverters, X# %, CRE 34 inverter®, Xfi #&EolA o] ¥ &
BT datah 19956 #7Pel ofs) #iihel HAQ M dataolt}. (Table 22H)

HAGXN &= 1974F5E 19794, 19804 0] o]ojA] 1994459 follow up study?} #f7Hol o). HrEs=
1987 LSt 19955 S] i dataolA] 84zt fREMA V) BiEFsl e stk @RI o9 & %
AT data7} Rloem R B BIRGEES HES ¢ o HAC kel 8 izl 2% Lk
BIEE UYEhWIE sla, AEmess 2 6ot gk B8 4 EEEifrol4 IAEA(international
atomic energy agency)2] guidance level LIF 9] #i& o1t}



Table 2. =% Mo AMKH Wil B @B} HAS Wi

.. Els SR AF&(K/J)

Part position (KorieLa) (Jj[)an) (Exp;surizKr/ejltio) TAEA
Skull A-P 1.256 3.130 0.401 5.000
Skull lateral 0927 2.610 0.355 3.000
C-spine A-P 0.625 0.480 1.302 =
T-spine A-P 1.160 1.410 0.823 7.000
L-spine A-P 1.292 1.960 0.659 10.000
L-spine lateral 2.818 2.280 1.236 30.000
Chest P-A 0.170 0.030 3.400 0.400
Chest lateral 0521 0.230 2.265 1.500
Abdomen A-P 1.210 1.580 0.767 10.000
Pelvis A-P 1.182 0.550 2.149 10.000
Pelvicmetry A-P 1.560 0.900 1.733 -
Pelvicmetry lateral 2912 3520 0.827 -

3. X ZEiEE e BHiio o E Bgsad Bisk

B A o] X BZEE T B 2pulse system¥ 3# 6pulse system, 2 FH = 3K inverter
system 9] o] MELAE SRS FiEE A FAE ATk Bl REHT R PBUE Fbiell A e W
#H 2pulse systemn, AHEHEBEIAE 3M 6pulse system 2 34 12pulse system, FA 2 3# inverter
systemo] ¥ 2 fEa Itk Table 32 FRHEE, WEM, B, KT, EH-flmi BBl S RYE
A WF] HWE et HERERE Jehlz 9ok

1) Pk s

Pl EsgolA el SR FERT B9 SystemiIE A9 £V Gtk ®EKE B 2pulse
system¥ 3# 6pulse systemolA CaWOs% SRS MREGK 34 inverter system Fi LK, CR
A inverter systemol A& Imaging plate(B§H)S (FASIA.oH, £E; filmM e 25 100em$Th
AS RAGESMAT B BRI FH 34 inverter systemS 3L#ESI] CaWO5% IR M &
#H 2pulse systemoll A 2.4f% 3 6pulse systemol A 1.9%%, IPfiife] CR#M S inverte systemollA 1.8f%
o) M BMEHLE JERNEE B systeml, K A wet 2 HEART ok 2oh(Table
3-a)

2) BTkt A

KB el A= BM 2pulse systemol A 102kVp, 2mAs®) BEEMC.E 0.070miye] HEES Hola
A2} 3 6pulse system @ 3# inverter systeme 90kVp, 9mAs, 73kVp, 10mAse] E&EHER 2 &)
0.19%4mGy, 0.150mby%] %4> =2 #iEo])%t}.(Table 3-b)



BFHEEZ IS CREMA inverter systemS W& systemol] HalA 28802 52 HESME YE
Wi o) B #L AR M 3M inverter systemd] talA CaWOsR UKL 3 Gpulses
mAs®] #Bnd wetA AfFEHREET = A& L F Atk 53] kA Ms 3 6pulse
system, 3M inverter(CR)system Sliiglrel o] Tokech 7MY B8 B iks slfistal
= WEE P-A viewd] fH¥#EELLE 38 inverter systems F#Este] 10 1 05 : 1.29 : 1.73, EHEEm}
il Biuhgel £4% 1.0 : 147 0 197 0 253, 1.0 : 066 : 149 : 156224 CRHEMA inverter system®
BRBELS B 2652 Jehvdn ok o] AmiRel XEsE Kol EREHE ARTAAE 3
inverter systemoll B]3]4 3] 6pulse system™ CRELH 3#] inverter system®] #Eibs 4% 11 2322
A 235 HBREES RT3 Q.

3) FEEB B

3M inverter systeme L0 R HEKE R Table 3-Cob 2o} MEE HET A-P viewolA 10
1265 1 239, lateral viewollA 1.0 : 267 : 2.05 Towne's viewollA 1.0 : 247 : 163224 FitHiHaRAK
i/l 3M inverter systemol 8] t}& system 2504 L] #RiEES #mE Jehfz ot

1) Bk B&¥
Thit®, PIEY, FEIFEREEIMY REILE & systemil] SR flov BN

3t inverter system®| LHEONA A-P view, 1.0:2.70:9.74:6.40 lateral view 1.0 : 1.39 : 522 : 35924 &
C ERE RAF3 9l (Table 3-d)



Table 3. X# &£iEC BRHR0 OE BEEGHYL K=0H
Table 3—a. Upper extremity and lower extremity

exposure factors
kVp mAs Screen
C
part position 192P 306P 3@Inv ICI:lljf 102P 306P 30Inv [Cnlj, 102P 306P 3Q@Inv g};
Hand P-A 41 47 40 45 45 4 3.2 3.2 HS HS R IP
Forearm A-P 50 53 43 47 5 5 3.2 4 HS HS R P
Humerus(A-P, Lat) 70 57 51 50 12 5 4 5 HS HS R IP
Elbow A-P 50 55 50 5 5 32 5 HS HS R IP
Knee A-P 55 60 53 53 6.3 6 4 6.4 HS HS R P
Femur A-P 60 70 62 70 7 8 1575 10 HS HS R 1P
Leg(A-P, Lat) 60 50 53 6 4 5 HS R IP
Foot(A-P, Lat) 54 42 47 5 3.2 3.2 HS R P
# N ! none grid, HS : high speed screen(CaWOy), MS : medium speed screen, R : rare earth screen, IP : image plate
102p : single phase 2pulse generator, 3@6p : three phase 6pulse generator
30@Inv : three phase inverter type generator, CR Inv : three phase inverter type generator(only CR)
Table 3-b Thorax and Pelvis
exposure factors KVp mAS Sereen
o Gri
part position 102p 3060 21 R 11090 306p 30y R |10 306P 30Ty N
Inv Inv Inv
Chest P-A 102 990 73 120 2 9 10 38 | MS HS R P &8
Chest Lat 117 % % 130 6.3 0 1B7%m 16 | MS HS R IP 3
Rib 70 53 70 24 30 40 HS R 1P &
Cervica spine(APLat) | 64 63 57 70 12 18 157 20 R HS R 1P &
Thoracic spine A-P | 74 74 67 i) 20 24 157 5 R HS R P 8
Thoracic spine Lat 77 74 80 20 25 40 R R P 8
Lumbar spine A-P 76 (6! 63 ™ 20 30 20 32 R HS R 1P 8
Lumbar spine Lat 92 0 80 & 20 43 30 50 R HS R IP 8
Pelvis A-P D 63 ™ 30 17H 5 HS R P 8.
Chest P-A(Tyears | )| & 57 53 100 2.0 75 4 4 MS HS R 1P 8
¥ N : none grid, HS : high speed screen(CaWO,), MS : medium speed screen, R : rare earth screen, IP : image plate

1@2p : single phase 2pulse generator, 3®6p : three phase 6pulse generator
30Inv : three phase inverter type generator, CR Inv : three phase inverter type generator(only CR)



Table 3—c¢ Cranial and Facial bone

sure factors

kVp mAs Screen
.. C
part position 102 306P 30Inv % |102P 306P 30Iv % |102P 306P 30Inv h
Inv Inv Inv
Skull A-P 73 1) 68 5 32 30 1L7H D HS HS R P H
Skull Lat 66 70 67 IR 32 24 125 20 HS HS R 1P ¢
Town’s Method 73 78 73 ) 40 30 20 32 HS HS R P ‘
Water’'s Method 81 80 74 I8 40 30 25 32 HS HS R P ¢
Table 3—d Special study
posure factors KVp mAs Screen
C
part position 102P 306P 3@Inv CR 102P 306P 30Inv CR 102P 306P 3Q@Inv CR
Inv Inv Inv
IVP 62 (5 55 A 42 30 51.2 32 R HS R P ¢
Bladder 86 5! ™ 24 51.2 25 R R P ¢
HSG 4 5% 75 60 51.2 25 R R 1P ¢
Pelvic metry A-P 82 8 77 &0 42 39 625 32 R HS R P ¢
Pelvic metry Lat 83 % &b & 60 60 160 50 R HS R P ¢



4. W—¥3 systemol A @ TR Lol o R

Table 4= HiiH Zpulse XiEaiEel KW BoglEptkolch. oo 22 BUHEMRE Makerol A
BN fEgstlon Xk £ 150kvp, S00mARIS i@ At At IMEBHEENA
wol fEfIstL glek ool tid e X MASHRES) WM Bl IR 489 Xi B
& Fgste] fEkE BopieRe deba fEs mEsigo

Table 4. Makerol M fER T EERERGE Bkl K ARKMmH

Table 4-a. Upper extremity and lower extremity

exposure factors . Entrance su.rface dose
part position kVp mAs Grid per radiography

(mGy)
A-P 5 6 - 0.036
Hand Lat A7 6 - 0.037
Foream AP 50 8 - 0.057
Lat 52 8 - 0.072
. A-P 50 8 - 0.061
Wrist Lat 52 8 - 0070
A-P 50 8 - 0.061
Elbow Lat 52 8 - 0.063
A-P 70 % ¥ 0.491
Shoulder Lat 70 32 + 0.665
Clavicle AP 70 2 " 0476
Lat 70 32 - 0648
Scapula A-P 64 30 + 0456
Lat 70 40 + 0771
Koo AP 56 12 - 0.136
Lat 54 12 - 0.111
Permar A-P 65 30 ¥ 0492
Lat 70 30 + 0577
Tibia A-P 56 10 - 0.116
Lat 54 10 - 0.09%5
AP 52 10 - 0.094
Ankle Lat 52 8 - 0.078
Caleancons A-P 52 8 - 0.077
Axial 60 10 - 0.146
Foot AP 52 8 - 0.074
Oblique M 6 - 0.070
AP 70 60 n 1217
Hip bone Lat 80 80 2.181
Axial 80 80 2192

¥ - ! none grid, + : with grid
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Table 49} HPGMRSY H#H2) BHIET sMLRrol Jehhs BRI & 4 dou CaWo,
SRR GET LR (S ARl M Bl Db Hilkel FElsi k(o)

3k B 5500) Bt 2Pulse System® MfigsiRw #iEte] HRE 4 4 vk it 2 TFEEY
BFSl Zpke) BEIE A system® 855t A 100 B 104 C 192 D : 2009 #%HES ehin
qormz FHATO Bt e i £l adsE AL & 4 vk LY FiE A9 ¥Te
fEAsHA] ome CaWO, MRS L K (o] W W be] 57} F8lsiA vehd,
Kot P-A viewel A= A 10 : B 04: C 21 :D 039 H¥ERELSE JehNE2 SR By ML
SR (A mhebA 9 5fF LR MmO ER Bk AL MEED & Atk AR il
ME Rl o3 8MLEHo] gitslm gl

T3 HHERQ lateral views % systemflE A 10: B 08:C 13: D : 2284 ¥ 2z Lk &
EHE e glon Zfk ERANE f 280 Jhe BEH Ak BERY A-P view, lateral
view towne's view waters viewol &= HIEHEE LS £4 10: 11 : 23 : 26 224 @EHET ot
£ 2f%e) gl THER gl vehdth oleh 2 RS AR 2ffr BN R—EK
systemol M= BERIRES] £7F AT AFE WRIKT KT Ml weh gErsiic

Table 4-b. Thorax and spine

sure factors . Entrance sqrface dose
part position kVp mAS Grid per radiography

(mGy)
A-pP 70 12 + 0.961
Chest Lat 80 0 + 1981
Oblique 75 60 + 1417
Sternum A-p 70 60 + 1.276
Lat 80 0 + 2112
Rib AP 65 60 + 1105
Oblique 70 60 + 1.257
Cervical AP 70 30 + 0595
Lat 70 30 + 0574
A-P 70 60 + 1.2%
Thoracic Lat 80 120 + 3043
Oblique 5 &0 + 1.857
A-P 74 60 + 1.138
Lumbar Lat 80 160 . 3794
Obligue 78 100 + 2124
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Table 4-c. Cranial and facial bone

Entrance surface dose
part position kVp mAs Grid per radiography

(mGy)
A-P 70 60 + 1.262
Skull P-A 70 60 + 1.267
Lat 70 0 + 1.306
. A-P 68 60 + 1179
Mandible Lat 6 50 + 0.836
Town’s method 72 &0 + 1.584
Water's method ‘ 72 &0 + 1.587
Law's method : 70 60 + 1.226
Nasal bone Lat ) 5 - 0.031
Caldwell method 72 70 + 1.432
Stenver’s method 70 60 + 1.221

¥ - ! none grid, + . with grid

Table 4-d. Special study

exposure factors . Entrance sgrface dose
part position kVp mAs Grid per radiography

(mGy)
Abdomen A-P 74 60 + 1.220
K-U-B A-P 70 60 + 1.114
A-P 74 28 + 0.556
U-G-1 Lat &0 + 0.957
Obligue 76 32 + 0.738
Pelvis A-P 70 60 + 1.102
Lat 30 160 + 3.667

¥ - ! none grid, + : with grid

5 &MW1Y 54

P vlEate] el AHEEHEY M) WE HmHRT Y Fufie 33 59 2l olg)
22 fRE ZBIT0M R S GERE. AR, BHIGHS) SmEA GAC = (ke #MAolt) vy
el ol BEEES 40kVp~70kVp, HEiHE 100mA~300mA, F2HHEHHS 0.05sec~1.0sec7t4] %
B HAREA RE7 A

e 25 100cmE FAsAT MRt e) RIS P-A viewol A 90kVp LT (E&ER
o] 48%0]v 111kVp Ll L9 S&ERE e 231%2A (KAEHRE B Blke] —aolth. /N5l
e 1 Aol A 60kVp LAT7F 81% 7akAdmol A 70kVp LLF7F 74%E vehis )
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FHEZ A+ C-spine®] 70kVp LAF7F 73%, T-spine®) A-P views 80kVp LAT7} 829%, lateral
viewe 71kVp~90kVp #iE7} 88% R 2™ L-spine®) A-P viewolA 80kVp LATF7} 74%, lateral viewol
A T0kVp~90kVp7t 80% 2 LHEbytt}

DS 80kVp LAT7F 88% %t BAEMEE S 74 WEES A-P viewdll e 80kVp LLTF7 962%,
lateral viewollA] 66kVp~75kVp7} 89%S3.2™, towne's viewe} water's viewell A& 7T1kVp~80kVp7}t #
% 2% Z JElg. BEE 100mA~200mA Alol7F 70%E FiEslgch.

FHEZ A IVPALS] BFEEEL TkVp~80kVp7Zt 65%, By 100mA~200mA~Zt 6290] M,
WYL WHERE TIkVp~80kVp Abol7b 66%, it 100mA~200mA Abol7h 69%%Tt. T E Bl
(AVP)& EHE 6kVp~7kVpsl 67%, HEi 100mA~200mA7t 85%S 2FAsHTt [ eiiRz
(simple abdomen)$] HEEES 60kVp~70kVpZ} 50%, 76kVp~80kVp7t 33%2] #H1iE Holx om &
BT 24 100mA~200mAE YElstth 183 Encephalography A ¢ & EHES A-Pview 70kVp
LITFel A 29%, 80kVp LATF7F 57%, lateral views 70kVp LAF 509, 80kVpLAF 50%9] kol &
e 100mA~200mA Atol7} 80%2 -fistsdch

DI EEZMN A 9 FEREL A-P view?t lateral viewollX] %4 80 kVp LAT7F 5% & VebT) 45
REHARES] HHEES A-P viewol A 76kVp~&kVprtol 7t 75%, lateral views: 81kVp~100kVp Ake]7}
xR FEHET A-P viewolA 200mA~300mA~7l 81%, lateral views 100mA~200mA A}o]7}
B%E AA s

6. ¥ 1o R M BUR

ok BEKE X BHEdMe 2 BEHiel Wal A9 waAmeR fiMst Qe MygiELel o
wHERA ook mifpsiitel A KSR wel FEO REel mEsmmEel e 22 Bl do
22 3 e EEste AL uds] HEEsit B

Pi#e32 HWE BEHREE 1708 MRl el SAE HE BRI BTe & BEBMIA 819 K12
7V Bl Ao, A B HBEANE KTiE &l 676%°1Y 1012 176%, 12:1-S 10%,
151E 471%0 T SHATE BERHES] EIS ste] X MBS EH WA MR B, E
RSl W A3 BT A %o RMEU) REn Juh WilERIEYXinekEe) ERe Rk @
EHE 150kVp, mAEEH S00mA Ll ES Ro] fpggct

ol¢t & ERKY HiE At Xi MEYE BIE makerd] K3 BYFE WG OEAN T4 HHS
Ae + AE HEEEEI} )Rl Ik AHHY HHETEL makerdl X RED K19 S
SERS st glkelth HHEr B 49 Wiy Hald o8 KEEES B milk
BrdXE KT 819 S & B HETHEE 93 M ZEEolor & Aoz Azthr)
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W 1EZERACH Ik - b Bogtetbol Kk AStRImHR R

ik 1-a. Upper extremity and lower extremity

Part position kVp mA Sec df;(ep(z;lg)
Max 1% 300 0.1 0.063
Hand P-A Ave, 46.4 1153 0.073 0.041
Min. 36 50 0.013 0.021
Max. 58 300 0.14 0.101
Forearm A-P Ave. 50.1 1246 0.079 0.071
Min. 43 50 0.016 0.030
Max 62 300 04 0.116
Humerus(A-P, lat) Ave. 55.6 1161 0.093 0.092
Min. 48 50 0.012 0.041
Max 58 300 0.14 0.112
Elbow A - P Ave. 50.0 1179 0.085 0.077
Min. 45 50 0.016 0.035
Max 64 500 0.2 0.221
Knee A - P Ave 575 1240 0.087 0.012
Min. 46 50 0.01 0.052
Max 4 500 04 1.594
Femur A - P Ave. 67.6 1687 0.143 0517
Min. 5! 50 0.02 0.079
Max 78 500 0.8 0.140
Leg (A-P, lat) Ave. 56.7 1573 0.108 0.101
Min 45 50 0.0125 0.046
Max. 56 300 0.8 0.076
Foot (A-P, lat) Ave. 60.0 1281 0.084 0.055
Min. 40 50 0.012 0.023
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Bk 1-b. Thorax and Spine

Part position kVp mA Sec d]j;((?o(ii}ff)
Max 140 500 04 0.263
Chest P - A Ave. 1069 246.4 0.074 0.114
Min. 52 50 0.008 0.037
Max 140 480 1.0 1.239
Chest lateral Ave. 1133 239.6 0.197 0.650
Min. 70 50 0.017 0.233
Max 9% 500 1.0 1.668
Ribs Ave. 75.1 2444 0.231 0.859
Min. 53 100 0.032 0.369
Max 85 500 0.8 0.907
Cervical spine A-P Ave. 716 234.0 0.125 0.625
Min. 100 0.01 0.288
Max. 0 500 1.0 4683
Thoracic spine A-P Ave 73.8 232.1 0.221 1.667
Min. 66 100 004 0.646
Max A 500 1.0 6.334
Thoracic spine lat. Ave, &1.7 234.8 0.331 2.552
Min. 64 100 0.0125 0.286
Max % 500 1.0 4932
Lumbar spine A-P Ave, 794 2382 0.218 1.963
Min 64 100 0.05 0.707
Max 14 800 2.0 5949
Lumbar spine lat. Ave. 91.3 2402 0534 335
Min. 72 100 0.1 1.680
Max % 500 1.0 1.469
Pelvis A - P Ave. 75.8 229.1 0.19 0.961
Min. 63 100 0.004 0.050
Max 78 500 0.2 0.139
Chest A-P (lyears|) | Ave. 62.1 345 0.064 0.068
Min. 42 100 0.003 0.026
Max 2 700 0.12 0.337
Chest A-P (Tyears|) | Ave. 629 261.2 0.061 0.116
Min. 46 100 0.004 0.028

- 247 -



H$ 1-c. Special study

.. Exposure
Part position kVp mA Sec dose (mGy)
Max A 400 04 1.778
IVP Ave, 82.1 267.6 0.215 1.045
Min. 63 100 0.015 0.296
Max A 400 0.3 2131
Bladder Ave. e 2676 0.215 1.692
Min. 65 100 0.02 0577
Max 122 300 0.25
HSG Ave. 55.0 190.0 0.123
Min. 65 100 0.08
Max 80 300 0.25
Abdomen Ave. 72.3 200.0 0.202
Min. 63 100 0.1
Max &2 300 1.0
Encephalography A-P Ave 76.6 214.3 0.279
Min. 66 100 0.1
Max. 80 300 0.25
Encephalography lateral | Ave. 71.8 2000 0.153
Min. 63 100 0.1
. Max 100 400 0.2
Cerebral g‘ogr by | pve. 28 2856 0.153
Min 68 100 0.04
. Max 92 400 0.2
Cerebraiai‘;‘gallogr aphy Ave. 864 266.4 0.138
Min. 65 100 0.025
. . Max 100 1200 0.2
Angio Cf\r_dll)ography Ave. 742 4164 0.109
Min. 57 100 0.013
. . Max 100 1200 0.25
Angio f;ﬁla‘;graphy Ave. 843 5155 0.114
Min. 60 200 0.03
Max 90 400 2.0
Pelvic metery A-P Ave. 795 279.0 0.302
Min. 67 200 0.036
Max 100 400 40
Pelvic metery lateral Ave. 915 2395 0.632
Min 78 100 0.048
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& 1-d. Cranial and Facial bone

Part position KVp mA Sec df?ﬂ?ﬁf}i)
Max. 82 500 05 1.660
Skull A - P Ave, 81.3 270.6 0.239 1.636
Min. 63 100 0.04 0.441
Max. G 500 0.3 1.507
Skull lateral Ave. 724 264.7 0.213 1.313
Min. 60 100 0.4 0.411
Max. XN 500 05 1.903
Town’s method Ave. 4.8 261.1 0.218 1.811
Min. 67 100 0.04 0.401
Max. 0 500 0.8 2423
Water’s method Ave. 84.32 261.8 0.295 2.259
Min. 70 100 0.08 0.583
B$k 1-e. Fluoroscophy
Part position kVp mA Sec dE;I;OS(I(J}zs
Max. 8 300 0.2
UGI Ave. 0.3 2733 0.147
Min. 72 200 0.04
Max. 87 200 03
Colon study Ave. 786 1125 022
Min. 72 100 0.12

Bf$ 2. BAH 2pulse systemol exposure factor B{tHSol HI%Hs & 1,
Bi$k 2-a. Upper extremity and lower extremity(Unit mGy)

exposure factors

part_position A B C D

Hand P - A L0 (0019)| 10 (0019 19 (0036)] 25 (0.046)
Forearm A - P 1.0 03] 08 (0020| 17 (00BN! 23 (0077
Humerus(A - P, lat) L0 057 | 06 (0036 11 (006D]| 23 (0132
Elbow A - P L0 (000)| 07 (0036)| 12 (0061)| 15 (0.075)
Knee A -P 10 007 06 (00431 19 (0136 18 (0.128)
Femur A - P L0 017y | 29 (04%) 28 (0492 1.1  (0.189)
Leg (A - P, lat) 10 (0057 | 08 (0.040)| 20 (0.116)| 22  (0.127)
Foot (A - P, lat) 10 (00260 09 (00240 28 (0074)| 23 (0.059)

relative exposure ratio 1.0 1.04 192 2.0
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Mgk 2-b. Thorax and spine(Unit mGy)

f B C D
. sure factors A (rare earth (CaWOq4 (CaWOyq
part position (CaWOy screen)
screen) screen) screen)
Chest P- A 10  (0124)] 04 (0054 | 21  (026D)] 03 (0.037)
Chest lateral 10 (0490)| 34 (U657 40 (1981)| 04 (0.214)
Chest P-A(~1years) 10 00279 21  (0.0%6) 27  0.072)
Chest P-A(~7years) 10 (0051 | 07 (0.035) 1.0 (0.053)
Ribs 10 (1.004)| 05 (04%)| 11 (1.10B)| 09 (0.905)
C-spine A-P 10 0283) ] 12 (0329 21 (05%)| 38 (1.064)
T-spine A-P 10 (0805 09 (71| 15 (122)] 23 (1.89)
T-spine lateral 10 (2307 08 (1839 13 (33| 22 (5157
relative exposure ratio 1.0 1.25 2.02 1.7
A * Thoshiba DC-15KB, B : Thoshiba KOX-15R, C : HD 500-125, D : Hitachi 500-150
M$k 2-c. Cranial bone and facial bone(Unit mGy)
. ‘exposure factors A B C D
part position
Skull A-P 10 ©0572)| 12 (069 ] 22 (1262 26 (1513
Skull lateral 10 (0407 | 15 (0605 | 32 (1.306)| 32 (1.288)
Town’s method 10 (0723)] 09 (0685 22 (1534)] 23 (1.697)
Water's method 10 (1.016)] 09 (0973)| 16 (1587 ] 21 (2118)
relative exposure ratio 1.0 1.1 2.3 2.6

A : Thoshiba DC-15KB, B : Thoshiba KOX-15R, C : HD 500-125, D : Hitachi 500-150

W& 3. Status of grid

id ratio 51 6:1 81 10:1 1211 151
Parts 2% % % 2% % %
Chest (adults) 115 |676] 30 |176| 17 |100] 8 | 47
Chest (~1lyear) 20 1181110 |647] 15 | 83| 25 | 147
Chest (~7Tyear) 10 [ 591119700 22 |129) 19 |11.2
Rib 2 |12 6 [ 351149|876} 13 | 76
T-spine 4 1241 7 41114583} 14 | 82
L-spine 3 |18 5 2915|912 4 |24 3 |18
Pelvis 15 |88 7 |41 11341788 10 |59 4 | 24
Femur 32 | 188 66 [3881 72 | 424
Hip joint(children) A 1200)128 83| 8 | 47
Abdomen 8 | 471134 |788] 14 |82 14 | 82
Pelvic metery 136 | 80 | 34 1200
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fig 4. Status of intensifying screen

Screen
Parte LS MS Hs G-3 G4 G8
5 100 % 9
Chest (adults) o @6 | 88 | (153 | 63
17 3 102 43
Chest (~lyears) o 00 T a7 | ®00) 5.3)
17 110 23
Chest (~Tyears) o155 ©47) (5.3)
. 8 3 102 %
% @n | @0 | 600 153)
T-spine 8 128 34
% @7 | (53 20.0)
 <pine 12 112 37 9
% 70 | 659 218 | (3
Pelvis 16 128 %
% 94 | (B9 (15.3)
I 9 129 32
% 53 | (59 (183)
oot 10 134 %
% 59 | (B 15.3)
Hip Joint % 9 102 33
(childrens) | % | (53 | 63 | (600 (19.4)
9 17 111 3
Abdomen [0 T T 00T T (653) 19.4)
) % 101 23
Pelvic metry o7 (53) | (94) 53
¥ FS ! fine speed screen (Cawod) MS : medium speed screen
HS : high speed screen G-3 : rare earth scree

G4 : rare earth screen G-8 ! rare earth screen



