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1. EBiEEL~JL(DRLs 2020)% 58 E L2 48

ICRP (International Commission on Radiological Protection) @ & #) & +° IAEA (International
Atomic Energy Agency) D EEE AT 2R ELEEHBEMLGEHIZCEWT,. ZHSELRNIL
(Diagnostic Reference Level; DRL) A2 B tE g D BB M THRIHEICHE L TRBEILDY—ILTHS
ESNTWS, S DRL ANEITIREMERET A1Z(TTHEL EDEZ DRL ITAWVSEELT
EETIN. EDFIITAETEMN. EOQLIICEHTEIN. EQKIITERTHINE, SFETFL
BERTEATHY . SHOIZEEPRFEORBERIEICHLEFRICHEL, RBELICEEZELGKREZTRE
FTI=-HEEZLND, B TOH DRL DIKREL T, BRI TIE EU (European Union)DERM 85
Council Directive 97/43/Euratom (1997 & 6 B)IC&>TEEMIHRFEDZREADNEDH LN
M. ZTOFTEWMAEICEALT DRL OfEILA EU MBEITKROHON., TNEZITTEET
DRL #HlW AN TLVS, £=-KE TIEX ACR(American College of Radiology) . AAPM (American
Association of Physicists in Medicine) . NCRP (National Council on Radiation Protection and
Measurements) 7 & ICk D TRENT= DRL NEELDIZELLEH>TWNSEEZLND,

HHETIELY., SESFOHARK -2 - #E. ARESHZHBREOHEZTL.BEMLR
ONEZHRELIRBLTELA. BT LLZDBEFREN T 7 ITEELTERIN LD TIIA
{IBKE®HLNTZ DRL EMFERBZEDIFEM STz, CDT= . EFEFIIHARFEREHBLTEE
I H5-HDMEEL THRILESN = J-RIME (Japan Network for Research and Information on Medical
Exposure)\Z DFBD—IREL T, 2014 & 8 AICHBHAMAENSEZEDIREZZ(ITT DRL 7
—X T N—TEIAbLEIT.DRL REICRYMBE CLEL o=, WEDDTIYRTF—LDIZ
TEAEANAEELT, ZHREOERCHEFEAZHMITRETFL-0OL, XKAELG2EREZ
EiEL. BREER DAL SHICERNDEFEMARDIAAU N EERELTCEENFREERTESR
ZEHT-, —EDBRTERAY BHRMEZROIIICERENGESNT-, 5L TRESh-HAEN
@ DRL(DRLs 2015)I%. BN DM ET#RIAEICHE TS FBE L HEEDIREY —)LELTLESRDHLND
C&Llgots,

MUSFHRESETIZE 115 DRL DEMIZDULNTESDT= ICRP Publication 135 Tl&, 7i<éd 3~5 &
CED DRLBELTHEL TS, ChlE. DRLERICKARBIEN LY LHEESN L=, LU
BRI E S CERERMER D ELICH G T BB BRI ETH S, J-RIME O DRL T—F2 %5
TIN—TEHEMD 5 FI12dHT=5 2020 FERERHALTED . BREARSHEL TRELAREZE
1a. CDT=U DRLs 2020 ZHIE T BV &L o=, FILLZHARFARICET 2T L EEEEY R
ATEREBITRBO—ERHIED 2020 F 4 AXYMEITSNAHILERY, CO#FHLL DRL ZiER
LI-&HEskIcE T HRBILEEN TSNS,



2. TS ELANIILEREDBR

2.1 BEEL I (DRL) DES

DRL [IR/BE LD TOEREHHET B1=-HDY—ILTHY.DRL ZEFRTHE. ERIYS LR
EFRAVTOSERIEENICRMALLIENTES,ICRP L. DRL ZIFAED-HDLN)LDO—FE
ThY.ZHE VR DF-HDEEDEBRKIEIZBWT, BhEOREILZITSY—ILELTRL
BNBIEFHELTNS V), YZEAT/IZEL - DRL 8 (B MBSO EETEI 5 — RN D
BBITAEFLITRESNAIER)ZREL. REFABGE THONI-DRLED i (75 /3\—E>
BANVIEE)ESEIZLT.DRLENEDHLND,

CO DRL DEFRLELTRLAFITAZTRIL RERETIEGLENSIZE ZELTEEITADRZ
FEERTBDEATIIRENENSZELETHS V' RERE (L. BATIILSLELMRETHSHH . DRL [,
BEERNELEENONIEEBBLTELL ", F-.DRL (FBEFHFIREFHICHLTHAWSE
DTHY. BLZDEELCREDRENTBELINENEHIERTE5-OICALDEDTIEEL, &
BFEOREOEREICEY, BEMNBERVEBEVVRENDELINSGEELHEINLTHS,

DRL [FEFf IS L, FEA—AILICERESN D, ChiF BEFESLUVFHOTOra—
LA EOHIB DR LK > TERLD RN H ST TH S, DRLs 2020 [XE D DRL [ZHH
9%

DRLIEIZHRERAERERD 75 N—EU A IVEEEZSEIZRESN. BLVMREFFEAL TSR
BEPLEEOLHEELTHTET DIERLLD, F-AREETIL. DRLEICMA T, BFEF)T1LHR—F
AXRITREAERERD 75 N—EUEMIILERREZEEREH LTS, BEOPFRELVLERE
HOPRENBNGES. BODREFZELEISICEDL-HDEELLGYSD, — A BOF
RIEFYHLEERODREMNMENMES. REEOTOERIZENT, BIECZHENTHTHS
DERELVLEBELTREITHIENTES Y,

22 BB ELRILOERBIGETOER

MEERTHWTWAHBMGIRELHAEL. TOHRIEL DRL {E ZHATLSIEE. BRKRHMIC
ELGEAAEGVDRY. BENKBILSINTOEINEINEHIETSHHODRELETIVELH
%, —HEMIZIZAV TS HRDMERELT O I—IIL(FR)LELXHEL. BREOREEEELL
. FYBELGREDFERICAIT- M REHE LD, HREBL-ER. ERORBEWGREZTH LT
HTHHZEL.DRL [BEEBELLET 5, ICRP publication 135" Tl. CT ¥ IVR [ZDUVTIE4E 1 [,
ZOMDBEEICOVWTIFEEZDEENGLRY 3 FIZ 1 @, OREREZHEL TS, F-
HFLWEEIZRETSTALI—ILIE, BEEOREICHEAINDFNZHEL. EA 1 ELURINDOBRE
HENEILIN-FHATHE TS, Cho IR TOFIEZELT. ROLHD(FHEDEE TIE
BB RDEZHIBLETRILBEETHLILICBETRETHD,

DRL #EATHBEMIE. REILTH- T, BLAAREEBMTEAL  EZHENGENT-REE

2



DEGZDEERSFIONG TN DA > TERGHWIILLT D BITREZFHELTELRIZIZ,
MEOEILLFT TR BEOZHENMERSN TS EOERENIFETH S,
RECDHED=OICLERRGICENTIE, FT BEROREE DRL & LHERTIBE
AHHN. MEFZELTOWLRVERRISTIX, BREXDIREL DRLIE EDLENHLLY, HE
DR FGEELT,NDD & 2 PEISIRENHERRELRFDOV I 17 DR A THEH SN - HIE.
REDRTEZKABIT S ENZZAND, FREFFPT7UMAIZEALTIE, FRALTLSEE
FAOHERDLDONFATESSSIGMEBAEYTLARTHLIEE OIS,

RPN
1) International Commission on Radiological Protection, 2017. Diagnostic Reference Levels in
Medical Imaging. ICRP Publication 135. Ann. ICRP 46 (1)
2) FHRIE, HASE, EHE, i1 1997 ERBROAATVALANILOREICET HHR.
MEERMFRMKFILE, 4, 109-129.



3. DRLs 2020 @) DRL {&

ABEEICBWVTIREITSDRLIEIILLTODEY
3.1 CTDEZW|SELRI

3.1.1 A CT DEMSELANIL

Jakta— CTDl,o [mGy] DLP [mGy-cm]
BEEREATIL—TF 77 1350
&R 1 48 13 510
&R~ Bz 1 48 16 1200
LHEEA~ERE 148 18 880
S A4 F3vy 17 2100
7 B AR 66 1300
SR I A2 ZE 42 E QR BB R AR ML 42 i 14 2600
MEE 5 CT n/a 5800

1) FRTOTOrI—ILIZEWT, ZHEERBITAERE 50~70 kg

i 2) S 12y 03 OB EE S ELL. CTDI (XL D F 14, DLP (FRELK
3 3) BEIARD CTDI [ CTA KXF+> DLP [FBEEK

i 4) 2RI EREQFEIERIRMARAED CTDI (L&EF2E 1 #8.DLP [(IRELAK



312 INR CT DEMSELANIL

FIIEICEHRES

<1ER 1 ~ <5 % 5 ~ <10 &% 10 ~ <15 &%
CTDIvol DLP CTDIvol DLP CTDIvol DLP CTDIvol DLP
[mGy] | [mGy-cm] | [mGy] | [mGy-cm] | [mGy] | [mGy-cm] | [mGy] | [mGy-cm]
BEER 30 480 40 660 55 850 60 1000
6 140 8 190 13 350 13 460
Ffg &R
3) (70) (4) (95) (6.5) (175) (6.5) (230)
o 10 220 12 380 15 530 18 900
i (5) (110) (6) (190) (7.5) (265) 9) (450)
ARERBIZLDBERS
<5 kg 5 ~ <15kg 15 ~ <30 kg 30 ~ <50kg
CTDI,q DLP CTDI,q DLP CTDI,q DLP CTDI,q DLP
[mGy] | [mGy'cm] | [mGy] | [mGy-em] | [mGy] | [mGy-cm] | [mGy] | [mGy-cm]
5 76 9 122 11 310 13 450
ffg &R
(2.5) (38) (4.5) (61) (5.5) (155) (6.5) (225)
5 130 12 330 13 610 16 720
FE &R
(2.5) (65) (6) (165) (6.5) (305) (8) (360)

£ 1)16 om I7URALIZKBIEZETRL. FEIMAIZ 32 om T7 U b AIZEDLIEZRHFEELT-.

T 2) BREOEEE T LEMNA B BEET,




32 —RiEEDLHmSELRIL

IRRZARLL - St

AFRERE [mGy]

R &R 1E [ (100kV K i) 0.4
R BB 1E E (100kV LA L) 0.3
R ERIEE (100kV LA E) 0.2
RE &R IE m (RASL) 25
FLIR BRBIET (0~1 /%) 0.2
FLIR AR (0~1 %) 0.2
INEHER (5 %) 0.2
BEERIEM 25
FEMIEM 0.8
R 3 IE T 3.0
ok 5.0
fEMIEM 35
FE AR T 9.0
FHRIEE 25
3.3 YVETTT1DZEBELAIL
PMMA 40 mm [T 25 FHELIRIRE [mGy] 2.4
BRERT—RIZED< 2D YRV 74 FHEIRIRE [mGy] 14
BRRT—4RIZED< DBT Fi#ZLIR#RE [mGy] 15




34 W X BIEEZOEHSELAL

341 OWNE X RIREDEZHSELANIL

ASZESEH—T (K.) [mGy]?
IREZERAL
B AP IN IR

+ =

BTG ER 1.1 0.9

PR 13 0.9

INEEEER 1.6 1.0

KEIEER 2.0 1.2
T %

IS 1.0 0.7

KB ER 1.1 0.8

INEAEEED 1.1 0.9

KEIEED 15 1.0

*% @] DRL #EXELT-DIX DRLs 2015 El#k. ZF 5 EH LI FTRICKHIZEMNEONE X RiFs2 T, REE
PEER(ZENE, EEHMARIKREE) F0OMOOMKITEELEL,

a) ASTESH—~ K, 2ED FEEEZSFELa—Y ZiRcHOEHRESH—T"3Y

b) ZEMTARDEARE

c) 10 F/NREE

342 /ST X BRIBREDZWSELANIL

HEZERH—IEEE(Pk) [mGy-cm?] 134
R =-1EFE(DOWP) [mGy-mm] 89

343 WRAI—VE—LCTDZEWSELANIL

Fov HEZERN—ITEEE(Pka) BERFIDCEITHE —LEh
[mGy-cm?] ZZRH—7 (Kiso) [mGy]
< 40 cm? 841 24
40~100 cm? 1670 29
> 100 cm? 1960 16




35 IVRDEMSELRIL

BEER/SHERSEE D DRL &

M INE R (A1) Kar [mGy] Pra [Gy*cm’]
EIRBIARE 590 89
AR B F%AR 27 72 770 160
L E g RE 1100 190
BRI R /FAE 560 120
AR EN AR R /B2 480 83
BEENES 720 140
DM ERS (&) Kar [mGy] Pxa [Gy*cm’]
EIRERE 510 57
i h 5% A 27 72 470 77
i BB A B A AR 820 150
SEENREARI R/ FAE 390 72
SENBIARR %/ FAE 500 83
BEENEE (1000) * (77)*
MmEREREJVR) Kar [mGy] Pa [Gy+cm?]
EIRERE 3100 210
A B BRAR 27 72 4100 410
b AR B B AR 4700 430
EVHEIARIRE - BFAE 820 150
SEBIARR % - BAZE 1400 230
EENES 2500 320

I D Kar HEIZRTSNDBERFEE [IREMGy)

F 2) Py HEICRTSNAERERN—YEEE (Gy-cm?)

F 3) HENHABIARIRR /PR (LA AIAE S

T 4+ BHMEREZETRDBEZNEZ X T —SREDOESEE




B D g #E18 D DRL {iE

Kar [mGy] Pka [Gy=cm?’]
EWMAT—TILRE 700 59
JE CTO PCI 1800 130
CTO PCI 3900 280
JE PVI RFCA 560 57
PVI RFCA 645 89
;£ 1) PCL:Percutaneous Coronary Intervention ;£ 2) CTO:Chronic Total Occlusion
7% 3) RFCA:Radiofrequency Catheter Ablation ;£ 4) PVI:Pulmonary Vein Isolation
INRID R D DRL E (FHEIC L DX 5)
PMNhT—TILRE Kar [MmGy] Pxa [Gy-cm’]
<% 100 7
1 ~<5 &% 130 12
5 ~ <10 &% 190 14
10 ~ <15 &% 350 47
IVR
<1 % 150 8
1 ~<5m% 210 16
5 ~ <10 &% 210 16
10 ~ <15 &% 500 46
foRE £R4E18 IVR O DRL fiE
Kar [mGy] Pxa [Gy-cm’]
TACE 1400 270
TEVAR 830 200
EVAR 1000 210

¥ 1) TACE:Transcatheter Arterial ChemoEmbolization
3¥ 2) TEVAR:Thoracic Endovascular Aortic Repair
;¥ 3) EVAR:Endovascular Aortic Repair

REREFREEEDDRLE

HEBHREEE (mGy/min) 17

T ) BERHBEESTOIZVMALAARRERER AFRARERIT7UMLANLDERAHERESALZA
StRERER)



3.6 BHEROEHSELRIL

Kar Pka 125 15 B ] AL
[mGy] [Gy*cm?] [min] (=]
B T & 52 30 17 5 5
BE-B-+fERaE® 110 45 6 27
BBt HEEEs (B 230 61 13 45
RiE-B-+EREE (R 89 29 6 21
ALOREEA 150 47 28 6
K5 CERR) 572 130 46 11 27
HITHREEREE GRS  ERCP (2HT) 93 26 14 12
HATHEEREEER ERCP CEEK) 170 36 17 13
EXRRE 38 8 8 1
il EAR R F
AT—TILE AL 8 3 3 2
(CV AT -R—rEA)
EMmERIOvY 49 9 3 2
fEMEwEER (3TO) 69 26 4 11
I 1) ERBERH—IEEEIL ICRP Publication 135" T KAP:Air kerma area product:Py, &R 50, iEE R IE

DAP:Dose area product

E 2) HEZEFH—TK,,)Incident air kerma at the patient entrance reference point |& JIS Z 4751-2-54*TE

BNTVNSEREEDEERMHFELERTOAFREEARIEZEEY)

10




37 BKEFREDEZEHSELAL

3.7.1 SPECT & EIDEZMSELANIL

5% BADEEE
[MBadl]
& " Tc-MDP 950
& : %" Tc-HMDP 950
&8 """In-chloride 80
X IR " Te-HMPAO (R & H AL NI AT 1 BIDHA) 800
i M 375 - " Te-HMPAO (R &5+A ) 1200
IR " Te-ECD (R #%H DL I ER 1 BDH) 800
AR I35 - " Te-ECD (R &g+ B 7T) 1100
fg M iR - ' CI-IMP (RF2HAHVIEEFR 1 BOH) 200
Ab M 7% - 'P-IMP (R &S+ &) 270
X Z4E ' Zl-iomazenil 200
$R 1K " Pl-ioflupane 190
A4 - B RERE . "' In-DTPA 40
FRARRRIEERE - Na'™] 10
FRAKAR - *"TcOy 240
Bl B RAR : ©'Tl-chloride 120
Bl FFARBR - %" TcO4” 300
Bl KBS - *°mT c-MIBI 800
& 8 'mKr-gas 200
fifi 37 - " Tc-MAA 260
RIR/ T 574 :%"Tc-MAA 500
FF- B2 : ®"Tc-phytate 200
FFHERE : *°m"Tc-GSA 260
FFREIE : " Tc-PMT 260
FF - B : %" Tc-Sn colloid 180
I AR - ' Tl-chloride 120
IDAR IR : " Te—tetrofosmin (BEEHAHLIIE TR 1 BDH) 840
IDFR IR - " Tc—tetrofosmin (L &+ B ffT) 1200

11




DRI : " Te-MIBI(R§H DI AR 1 B DA) 880
BRI - " Te-MIBI(R §+ 8 77T) 1200
D ARRERAER A 38 ' I-BMIPP 130
IR R IFHERE ' I-MIBG 130
I T —IL ¥ Tc-HSA-D 970
IDERIEZE ¥ Tc-PYP 800
IR R AR %" TcO, 370
A JLEEE ¥ TcO, 440
JHIEEH M " Tc-HSA-D 1040
ERBRH % "Tc-HSA-D 1040
B EPHE " Tc-DMSA 210
EENRE " Tc-MAG; 380
BEIRE " Tc-DTPA 390
Bl R & : 3'-adosterol 40
BIBEEE ' ©I-MIBG 130
&4 : 2°'Tl-chloride 120
[E95 - RIE : “Ga—citrate 120
YIRRZFUZEIK  MIn-pentetreotide 120
1) O Te-HSA-D 830
T FRIVY) D /\E (FLIE) :*"Te—Sn colloid 120
T FRIL) D NE (RLEE) ¥ Tc—phytate 120
T FRIV) NG (AT /—T) :¥"Tc-Sn colloid 120
T FRIV) D INE (AT /—T) : ¥ "Tc—phytate 120
RI7UXAY 574 :°"Tc-HSA-D 1000

12




372 PET &EIDEZWMSEZLANIL

o

fbit# AE : C'°0,—gas (2D UNER) 8000
ARt BE : '°0,—gas (2D YNER) 6000
k44 AE : C'°0—gas (2D 4NER) 3000
fbit4 AE : C'°0,—gas (3D UNER) 1800
ARt BE : °0,—gas (3D YNER) 4500
fbit4 AE : C'°0—gas (3D UNEE) 3600
F2OAR: "®F-flutemetamol (BRI &L H) 260"
72AAR: "®F-flutemetamol (71)/\1)—) 260"
T304 "®*Fflorbetapir (BEPIELH]) 370
7204 :"®Fflorbetapir (T1)/31)—) 370
FIOAK:"*F—florbetaben ([BEHIELH) 300°
TR #ERS: *F-FDG (BRRRF) 240
X T Ro#EREH: °F-FDG (TN —) 240
IR #ERSE:F-FDG (REH-YDIZREE) 4

DRI RORERSE: *F-FDG  (FREH) 240
DT R ORERSE: *F-FDG (FT/\1)—) 240
DETRO#ERH: F-FDG (FEHT-VDIREE) 5

DM IR - SNH3 (BRI 8L 51 520
BB TR RS *F-FDG (BRR& ) 240
BB IR I#ERSE: *F-FDG (T1)/\1)—) 240
EBEIR RS *F-FDGUIAEH-YDEREE) 4

RIE:""F-FDG (BRAIELHI) 240
RIE:°F-FDG (T1/31—) 240
RIE:°F-FDG (KEHT-YDIZE5E) 4

F 1) 7E2AAF(F-flutemetamol, "*F—florbetapir, '®*F—florbetaben)|Z DN TIX R F X EES EIZHTELT -,

13




3.7.3 SPECT/CT M hybrid CT ¥ ELAN)L

SPECT/CT (Bi554H1ED &) CTDl,o [mGy] DLP [mGy*cm]
Aixd 13.0 330
ey 4.1 85

SPECT/CT (jBi554# IE + R & EI18)

CTDI,o [mGy]

DLP [mGy=-cm]

25 5.0 380
A 23.0 410
FEEEE 5.8 210
f &R 4.1 170
10 ik 45 180
REER. B 5.0 210
7 A 4.6 230

3.7.4 PET/CT @ hybrid CT Z#rSELANIL

PET/CT(GRZS# E + RS ER)

CTDl,o [mGy]

DLP [mGy=cm]

5 (2% 6.1 600
5 (B2 5.5 550
i (290 31.0 640
DiE (28 9.1 380

14




4. HEE

TS ELANLDOREICHRDIFECARREEERICH N BEV LV ERSARHDEE
&I Do

P E—- K P EE K EE FEF K EH 4% K
I&ER St—ER K =k FR &R FE K A X K
R EE AtE B K FE BEA K BE e K
alE # K Fik BE K EE Kk K LM FH K
Bk M K K& B K REH N+ K RK#H BA K
BE RKE K Bt RE K ME ER K mik E£¥ K
Mk F K N\ 8 K fAHE BF K ARHE —8 K
'’k B— K o5 B K MR BEX K W B K
BAR ZE K BH £ K ZB 2R K #E BAsh K
B Bz K MR EA K R F— K AR B K
i RE K T FEE K HKE Mt K HiK & K
ik MR K BX EF K HfE E2z K fhHE 5 K
R BT K AT ek K Al B— K At #BF K
RE B K #2 BN K [RE FEif K AR Hl K
18K IEHH K BN BT K HE & K mE £ K
wmHh #8E K mAx —E K WA ML K =EEEKR
BE A K =2E B- K R HA K B K
HE BE K KA &t K &g E K

15
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BADEZESEL RIL (2020 E£hR)
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ES)T4 BEA CT

wEE OFXFY EE.EH X, AE HH. Rk BE. XS E8.IH HR/E,
HE B.I0WR Z2H. 25 A&
#HEH 202043 H 16 H

1. DRL {&
Jaka— CTDlL [mGy] DLP [mGy-cm]
BEEREMIIL—F > 77 1350
&R 1 48 13 510
foEh~&HE 1 48 16 1200
LREE~E88 1 48 18 880
13y 17 2100
7 B AR 66 1300
ST M 42 AR IE QT I FRAR M AL FE 14 2600
MEEE CT n/a 5800

FE1) IRTOTARI—ILIZEWNT ZEFKIZIEAE 50~70 kg

i 2) S A2y IEME OB EE S EL. CTDI XL D F 14, DLP (FRELK
3 3) BEIARD CTDI [ CTA KXFX+> DLP [FBELK

E4) 2RI ERAERIFE A ERARIAZAED CTDI (&S5 1 8. DLP [(FREEAK

2. LECH{EDIRHL

J-RIME [ZT3IZELT- 2019 ENHBERAEICEIET WKDIZLD 2017 EOHERE . BLUY
BERLIZED 2017 EDNMELE CTHREFE *£8E(CLI-LT.DRLEZHKRELT=,

2.1. SAE@EA R, AEK)

J-RIME DRL &% CT 7OV UM F—LICTTZ U7 —FABREILEL. 2019/9/30~2020/2/7 I
Google 74— LZRAWLTT—ARUNLE. Microsoft Excel [CTE#LI-. AZELZ. BAEERFRFES
MO EFIEEBREEANEE T LEHC, BHEEEALUNDEREARICEDDHBER
MEHREMFEOEK X #f CT EFHAMREERENSEAML-. REOKRIL. FRETOR
—JLIZDUNVT, 2019 FREEDOHAMITIRERIED 20~80 D BBHITHL THEITSN &SR 30
BN TELI-hRIEELTz, 182 HERASEIZMNFLON . TORRIENYRE 20 RUT 5
MEER. 21~200 EK 25 ifEE%. 201~600 EK 103 #EE%. 601 FRLLE 49 5%, THo1=.

22, R FMMEAL, ZEI7UM, EERK)
DRL 2&LT.CT HEDH /195 CTDLy [mGyl. DLP [mGy-cm]DHEAEZEIRALT-, Z2EE(K
KlTITRTHOTAra—)LIZDLNTIAE 50~70 kg ELT=,

18



2.3. $ER EZZZ(DRL R TE DR HL, limitation)

[RAIEL T, 2019 FDRABHERD 75 X—L 2 IILEBNHF 2 M THADTI-{EZ DRL LL T
EdDAEEL . HdH. BEEEMIL—F . WE 1 8. Wi~ 58 1 . FEY1F3Ivo. B8
k. I2DWVTIE, iR LTS DLP/CTDL, AR RIED 1/2 fEKiE© 2 U LELET—4
. RHIRAPLEZLTOALI—LOBARHIEDEHEL TR L=,

LTI 2019 EDRABHERD 75 N—t (I EFURREEF . 2EDEETE. BRI LIGE
ABEREEFALREICREL LG EIZHITTRYT . GEBEIIRIZ DL T, FAGEAIGE
BBEEEZEFIALNIDIEAUAIIL AT THRELE-REICREL=,

K EROBRESMIERE

CTDI,o [mGy] DLP [mGy*-cm]
ZJaoka—)L
75th percentile median 75th percentile median

BEEREAMHIL—F > 76.6 66.9 1367 1201
&R 1 48 12.7 10.4 510 424
iR~ B 88 1 18 16.0 13.2 1151 945
LREER~EHE 1 46 17.9 13.2 881 696
FigE A F3v9 16.5 125 2096 1436
7 Eh AR 66.4 45.7 1285 943
ST M 42 ZEARAE QIR AR FRAR ML A2 AE 13.6 11.9 2638 2051
MEEE CT n/a n/a 5829 4444

£ BREUGER)BEBECEFIRICREL-RED HIER (BBIIRIEEEL +IEAAIL)

CTDl,o [mGy] DLP [mGy=cm]
Jara—JL 75th percentile median 75th percentile median
BEERE AL —F 68.8 61.0 1308 1092
&R 1 48 1.8 9.9 484 405
iR~ &A% 1 48 14.6 12.2 1094 1094
LREER~EHE 1 46 16.0 12.8 822 675
e e ) 15.2 12.4 1943 1429
7 A 50.9 24.1 844 558
SR 0 42 ZEARAE QIF BN FRAR ML A2 AE 13.0 11.8 2450 1987
MEE S CT n/a n/a 5726 4122

BEERE A )L—F > ) DLP [ZDULVTIE 75 /S—tE 24 J)LAS 1367 T. 2015 FE&F DRL ) 1350
#HTHZERS=H.5 EORIEEEZEDIRNETELULEBFXELTLNVENTHASI LT
L. 2015 FE%F DRL LRICEIZIEABLZ EELT=,
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AR MAR AR E QIR FRARMASIE (S DUV T, BT LICB I EIRFEL TLO SR B E R
LIERIIRRDBEYT, EEIIHRATHo = REBMIER—THANDT—DD DRL ZEDH
BHTEEL = 124 FEER DL BMERF LAV XL 65 fek. EERDIRFN 2 HETOREKIE
0 KEERHY . VT HEBFEEGH TS, BHAC 3HLUBRERZL VSR TR, TOLEY
[SOVWTEBRF T SMENHLESD,

& SR A2 A AEIEABERAR MAZ AE 7' O b — )L D BFHE SHREZER L

Bl %148 %2 8 % 3 1 % 4 18 % 5 18
7L 65 0 0 70 115 122
i 55 124 55 9 0 0
EREER 39 7 103 34 1 0
=g 34 5 105 45 5 1
TRk 18 2 81 48 9 2

(BEREE 124 1EER)

SMEEEH CT [ZDULWTIE 4 FBEDOTORI—ILIZHFTRERZT oM. TOba—/ILEDEN
[Z+REERIZHMNFoNGIN>FZEBHY. TRTERELZ 15 /A—t 3L ESEICDRLE—
DEFERET S LELT,

SEOREIHFHEL limitation ZRT . BT RELGHF-FERE . 2015 4 DRL FXEHFIC
SRLUE-AXEERIHREEDORETIEL 443 [EER. AKX Tl 439 fEER AN, SEIFAE(L 182
TEER &N FEERDIRYD LY REVWRTEEMEA H D, SMEEE CT TlE 4 BEOTOra—
WEESELO. 1 BERTEHOTOrI—ILEZRAVTWAERAE—DTOr—ILOARAL
LR EYVEATTINARYNELTNS, BROTORI—ILERAVTLSIERED . BEBMIC
BELTTARR—LEFEVR T TVEDON ., TN UNDOBETHRENICERO 7O a—)L e
=DM [FRELTELT . IMEL S CT AL —1EVICT A EDZEE T DOV TIES R DRE
RETHD,

3.DRLERICEALTHOEELE

ZEREOEEN. EFHDOEDPTIICEELIFER. 2015 F£D 50~60 kg H 5 50~70 kg I
EREGH=ZEICEBESINEL,

TAFEA A4 F3Sv10 DRL (&, ME OB REEFLEVVREBZXNRET IRERETOHRICED
WTRESNTLSD, COZEFHMEBOETREESOHFES 139 CTREMNID DRL £EFT:
EERTHAILEZVLT LEERLEGL, FFEZEA MRS 2017 FiR#EETIR CQI0°DHY AT
DTATAVIDRAT—RAUMIIE T5 om LLTFEFHEX 3 cm LT -3 ELITOFMRZEIZDOLNT, 8
BERREENIZHE CT OB UF I 74— HITLCEF BB/ R ONSILEFHT. TLA
BISHEICKDIBRDEELL D, ILRBINTHEY . FELEBEICERIIZEFSATLEL,
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NEBEINE FHREOEEDRI)—=070. 5 cm UTEFEADO I cm UT-3BUTD
FHEEORESLWARETMEBEMNET 2ERE CTREEZXRIC. REHMEHREL I DRL
ZEHDML, SEID DRL ELBREFRDIENZEETHAS, —A. SYETUATHERERE O FFE
ZBMLET BHEE CT HED DRL ZEHDLEL., FYBIMEIZLES>TES LG, COKIITHE
BEEMITIEE<REB N TDRL DR RERTE T 5% A A&, EuroSafe Hi#EEH TLVS clinical DRLs”
[CEBTRLDTHY. SEDERELYSS, T TICSEIFHRO A MMM IE Z42E QFE R F3 K M
BIEIBLUTIMELSH CTID DRL (. BESMICLISTHREBMTHREIN TS,

4. TDOith
BiI[E 2015 £ 5% 5E DRL ED LB ETRT,
DRLs 2020 DRLs 2015
Jaka—)L CTDL DLP CTDLa DLP
[mGy] [mGy-cm] [mGy] [mGy-cm]

SEERE AL —F 77 1350 85 1350
&R 1 48 13 510 15 550
iR~ B 88 1 18 16 1200 18 1300
LREER~EHE 1 46 18 880 20 1000
FFES A+ s 17 2100 15 1800
7 Eh AR 66 1300 920 1400
A M2 ZEARE &F D ERAR A2 AE 14 2600 n/a n/a
MEEE5 CT n/a 5800 n/a n/a

SEEREEM )L —F U IFRCKR L YUB LR EARCC LITY ¥, RBIEDO#EENRLROONHMEE
THD. FEEAFIVIDEMIE. BEREDAEELRD 60 kg M5 10k [THEAT-FEREBZD
naH. LEHEZECHOTARI—I)LD DRL ATA>TNAILEMET 5L, mBILHAT+5
BENDHD,

5 BEEN

1)  Matsunaga Y, Chida K, Kondo Y, Kobayashi K, Kobayashi M, Minami K, Suzuki S, Asada Y.
2019 Diagnostic reference levels and achievable doses for common computed tomography
examinations: Results from the Japanese nationwide dose survey. Br J Radiol. 92(1094):
20180290. doi: 10.1259/bjr.20180290

2) BR 17, BN —B &HK EFFE N2 EX HHK #BE B EF KR B, K
X BH A+E Bx, RT FA 2019 9MFE 5 CT \REITHE T HHILHRE(CTDIvol
EDLP)DEREEAE. BEBEMEERR. 22(5):.715-722.

3) CQ10 RHffRasEDRmEAZHIZEEED MRI, &R CT, B2 FYJ 571— FDG-PET [FHE
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4)

5)

N? —EHEEABARFRBERR, [FHESEAAS12 2017 ST RH
fR, BRI, 2020: p63-66.

EUCLID — European Study on Clinical Diagnostic Reference Levels for X-ray Medical
Imaging. http://www.eurosafeimaging.org/euclid

Kanal KM, Butler PF, Sengupta D, Bhargavan—Chatfield M, Coombs LP, Morin RL. 2017 U.S.
Diagnostic Reference Levels and Achievable Doses for 10 Adult CT Examinations.

Radiology. 284(1):120-133.
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EXIT4 IMNR CT

HEE OMHF HRE, BF A, E £th, &K F—. & A, 8% EH
P EE
#HEH 202043 H 16 H

1. DRL {#

INR®D CT [ZDLVT, CTDI, (volume computed tomography dose index) & &1U* DLP (dose length
product) ZXHRELT, K 1.5 2 [ZL5IZ DRLEZEDHT=.

% 1. /NE CT O DRLIEBIEIZEBXS)

<17%. 1 ~ <5 R 5 ~ <10 . 10 ~ <15 &%.
CTDI,q DLP CTDI,q DLP CTDlI,q DLP CTDlI,q DLP

[mGy] | [mGy-ecm] | [mGy] | [mGy:cm] | [mGy] | [mGy-em] | [mGy] | [mGy-cm]
BAER 30 480 40 660 55 850 60 1000
Ky ER 6 140 8 190 13 350 13 460
: 3) (70) 4) (95) (6.5) (175) (6.5) (230)
B 10 220 12 380 15 530 18 900
: (5) (110) (6) (190) (7.5) (265) (9) (450)

% 2. /MR CT @ DRLUAEIRIZ L BES)

<5 kg 5 ~ <15kg 15 ~ <30 kg 30 ~ <50 kg
CTDI,q DLP CTDlI,q DLP CTDlI,q DLP CTDlI,q DLP

[mGy] | [mGy-cm] | [mGy] | [mGy-cm] | [mGy] | [mGy-cm] | [mGy] | [mGy-cm]
HIEh 5 76 9 122 11 310 13 450
3 (2.5) (38) (4.5) (61) (5.5) (155) (6.5) (225)
B 5 130 12 330 13 610 16 720
: (2.5) (65) (6) (165) (6.5) (305) (8) (360)

16 cm F7U b LIZEBIEZETRL IEIMAIZ 32 cm TP b LIZEDHEZHFEELT-.
EEDIREHFE (X EEENSFRREET.
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2. LEEB{EDE

BABGHREMTES PHAEHRE [HAED/ME CT TERAZTIREDOEREAE
2018 (BER MTHRE:NIBERBLAKRE) (LT, MIHUD AERBL/NE CT REREICED
&.DRLEZERELT=,

2.1. AEGEFH AR AE)

MHWTT o —rAEZIEL,. 2018 45F 7 H 26 H~20204 2 A 29 BIZAVSAV AR —D
H—E X Dropbox ZFWLNTT—42%UNEL . RETE Y TE Microsoft Excel TREHEFI{To1=. AEIX
LEOEAIKEMHBEREOCLAMEERKRE. NEEFEEKRELGLE 409 EERICHLTHAER
REEELT-, FHERNRELI-FEER. MR, BEER CT OEIZETOrI—ILIZDOWT, AEHMAI
INR CT BREELTERELES 50 HlOT—2DWNTIREEIKEL =, 7o —HMZIE 37 X
FYEIENFELN(BHUEZE 9 %), 77— RIZEHFRDONERITHKEL 200 FRRHDHES
(F75<. 200-399 FRAY 1 fEER. 401-599 FRAY 5 fEE%. 600-799 PRAY 13 fEE%. 800-999 FRAY 10
%, 1000-1199 FRA" 4 FE%. 1200 FRLLEAY 3 fEEE TdhoT=, £ 2018 & 11 AHS 12 AIZFE
RERMTMEESNERN 19 EREFRRICERL/NRE CTREFEDHEREZIRBIVLE, 265
DT—EEEHLETHERTEEET o1

2.2. #REFHEEGL FEITUMN BRLEKIR)

DRL 2.L T CT HEMSREFEREH SNz CTDL, (MGy) H KU DLP (mGy-cm)DIRE R
TEFRALIZ, GH/NRE CT REDFERTREEL. CT EEDHMELHERETOMI—ILIZEST
16 cm HLLI(E 32 cm T7U P AICKBEDARREINST=8 . BEED CT DIREE(L 16 cm D H . Ko R
CTHELUVEEER CT DIFEIEIL 16 cm B LU 32 om T7U M LIZLBIEFH L=, LHEER. REER
D 16 cm 77U RLIZKDIREMEIL. 32 cm T7URLICK AR EEICHIERE 2 &L TROT=,
FPROBRERIEELT 1 BRI, 1~5 mARim. b B~ 10 K. 10 &~ 15 FEKiE D F g
Z@EAL. MER. BEER CT [CDULNTILFT=IZ ICRP @ Publication 135 ‘Diagnostic Reference Levels
in Medical Imaging’ "CHEEN TILVS < 5kg. 5 ~ < 15kg. 15 ~ <30 kg, 30 ~ < 50 kg DIKE
MBICkDRNEEMLUz, BEARERLFEHIBILEEFTEBE, 2016 FERERER -FBHE
DT—REY . <5keglE1 ARE. 5 ~<15kgld1 A~ 4EKRiEH. 15 ~ <30 kglL4 & ~ 10
ki, 30 ~ <50 kg [X 10 ~ 14 BRAEITHET S,

2.3. $EREEZZZ(DRL R TE DR HL, limitation)

MHMEDRERERD 75 N—EU A IILEZEUNHRF 2 i THLOHT-EZ DRL LLTEELT -,
LUTDR 1Mok 10 IZEEER. BER. BEER CT 0D CTDL... DLP @ 75 /8\—t 24 JL{E., hR{EZEE
BIES LA EIBTESLEZLDETRT,
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%% 1. BEEB CT @ CTDL [mGy]

<% 1 ~ <58 5~ <10 10 ~ <15 %
(n=234) (n=36) (n = 35) (n=132)
Median 235 31.4 39 49
75th percentile 29.2 37.5 55.6 61.5
% 2. BBER CT @ DLP [mGy-cm]
<% 1 ~ <58 5~ <10 10 ~ <157%%
(n=34) (n=36) (n = 35) (n=32)
Median 348.6 556.4 678.8 865.8
75th percentile 494 691.6 895.2 1116.8

% 3. g% CT #2Z&E D CTDLy [mGyl(32 cm F7 hAIZETLIE)

1B 1 ~<5m% 5 ~ <105 10 ~ <15%
(n =28) (n =29) (n = 24) (n =24)
. 36 5 74 10.6
Median (1.8) (2.5) (3.7) (5.3)
. 6 7.8 132 12.6
75th percentile 3) (3.9) 6.6) 6.3)
= 4. &R CT @ DLP [mGy-cm] (32 cm 77 b LIZEDLE)
<1 1 ~<5% 5 ~ <10% 10 ~ <15 &%
(n =26) (n=27) (n=24) (n=24)
Mo 84.6 1338 217.2 356
edian (42.3) (66.9) (108.6) 178)
J5th " 1416 192 346.2 459.4
percentiie (70.8) (96) (173.1) (229.7)

=5 AREBBXSIZEAHMER CT #2ED CTDL [MmGyl(32 cm Z7U kAIZE DLIHE)

<5 kg 5 ~ <15kg 15 ~ <30 kg 30 ~ <50kg
(n=16) (n=25) (n=27) (n=18)
. 3 3.7 7 10
Median (1.5) (1.9) (3.5) (5)
. 5.2 9.2 10.8 12.8
75th percentile (2.6) (4.6) (5.4) (6.4)
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% 6. AEBXDIZLBHEE CT @ DLP (mGy-cm) (32 cm 77 R AIZEDLIE)

<5kg 5 ~ <15kg 15 ~ < 30 kg 30 ~ <50 kg
(n=15) (n=24) (n=27) (n=18)
Modian 48 86.2 190.4 346.8
(24) (43.1) (95.2) (173.4)
75th percentile 76.4 1216 308 445
(38.2) (60.8) (154) (222.5)
% 7. BE8 CT @ CTDL.[mGy] (32 cm 77 b LIZE DL IE)
1B 1 ~ <58 5 ~ <108 10 ~ <15 8%
(n=9) (n=19) (n=18) (n=22)
. 6 6 11.4 13.8
Median 3) @3) (5.7) (6.9)
. 10 11.6 14.6 18
75th percentile 5) (5.8) (7.3) 9)
%< 8. f§&} CT O DLP [mGy-cm] (32 cm 77k AIZEDE)
<1 1 ~ <58 5 ~<10m% 10 ~ <15 %%
(h=9) (hn=19) (n=18) (n=22)
Modian 167 278 484.4 757.6
(83.5) (139) (242.2) (378.8)
75¢h percentile 234 383 635.4 908.4
(117) (191.5) (317.7) (454.2)

9 KREBEXDIZKBEEE CT M CTDL, [mGy] (32 cm 7 b LIZEDE)

< bkg 5 ~ <15kg 15 ~ <30 kg 30 ~ <50kg
(n=05) (n=14) (n=21) (n=16)
. 3 1.2 7.7 11.8
Median (1.5) (3.6) (3.9) (5.9)
. 54 12.2 13.2 16
75th percentile 2.7 ©6.1) 6.6) ®)

£ 10. KAERBR9DIZLBIEER CT @ DLP [mGy-cml(32 cm Z7 b LIZEDIE)

<5 kg 5 ~ <15kg 15 ~ <30 kg 30 ~ <50kg
(n=5) (n=14) (n=19) (n=19)
Median 80.8 228 2894 530.4
(40.4) (114) (144.7) (265.2)
75th percentile 131.2 333.8 605.6 716.2
(65.5) (165.4) (302.8) (358.1)
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SEOEHERMNS., BE. FEED—ED DLP MO{EA, Japan DRL 2015 @ DLP LY+ EmL
Tz, LALID 5 FEIZ DLP ZHEIMESEAREFESLGERIFELCTULEGIEZERIZEL. Japan
DRL 2015 LRICIEICEZR B &ELT=,

KFAED limitation ELTUTDIENEZ NS, SEIDOHETEEZFTE-EERHIE 37 IE
EXTHY. Japan DRL 2015 D E LGS -FAEBETRIZZF 1= 167 HEEA O KIBITH ALz, Thld
2018 FEITHEITSN-REBEKATECI - THEBZBELN BB LLY . FEREBEORESEF
BEDNEHILLTLESTIENEELIEEAOND, F-SEOHFERIFERBL(HKBELIxT
LTEEOEVVEROBERLGOTNSIENEZLN, /MNE CT MEDERIVHEMEIZRE
LTWABATEEMNEZEZ NIz, LHL 5 MIBRDT—2DAHTHSH ., SEEHELIZFAELYE LA
(2493 MEERZ R RIZEHESALT= Matsunaga 5D FHE Y TRENT= CTDLy. DLP D REERECE
59 DRL BEICEEZRIFTIOET—RDORERFLGVEEZ TS, RIKOMEEEFHE
FITORABAETIHRIBZHEEZRBEBOTILEHLNEER, SRIMETEFHREZLELLGL
REHEERATIDENHDEEZD,

3.DRLEAICEALTOIEELE

CT ® DRL THULYTLYA CTDL., DLP (&, BEERIE 32 cm 7 kL, BEER. /NRIK 16cm T72 b
LTEZESNEEARARMIZTREING, LAL CT EBLRBRE IO —ILICE>T, HEXRTIE
DIFUNLEDEBDNERERLGDIZEEN HD TO-DRERTENDERI7UNY A%
WTHERTDHENBEETH D, £-SEID/NRE CT (T39S DRL TIXCNETHOESRIRIZELS
X520 Z . ICRP Publication 135 CTHRIN-AEMRICKERNEFHzITBMLTz ¥, /NED
#0-B838 CT @ DRL TIXAEMRICKDIRANE—F RSN ERERLHOFIATELULGEERY
FWRICEDIRNZERANSIEN RSN, SEOHETTIIELHIE. AERX 2L DRL {E
FHEELTLSD, BRERIRETHALOTLVXE 575D DRL ETER SN,

4. TDith

4.1. Japan DRLs 2015 &M He 8% ®
# 11 /M5 1312 DRL2015 DEED LLERE TR T,

%< 11. DRL2015 LD Lb&R [BEER CT]

<1 5% 1 ~<58&% 5 ~ 10 &%
DRL 2020 30 40 55
CTDI [mGy]
DRL 2015 38 47 60
DRL 2020 480 660 850
DLP [mGy-cm]
DRL 2015 500 660 850
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3 12. DRL2015 EDLEES [R9ER CTI(32 cm T7 R LIZE DLI#E)

<1 % 1 ~ <5k 5 ~ 10 &%
6 8 13
DRL 2020
(3) (4) (6.5)
CTDI [mGy] e " "
DRL 2015
(5.5) ) (7.5)
140 190 350
DRL 2020 (70) (95) (175)
DLP [mGy-om] 210 300 410
DRL 2015 (105) (150) (205)
5% 13. DRL2015 LD ELER [REER CTI(32 cm 7 b LIZEDLE)
<1 1 ~ <5k 5 ~ 10 %
DRL 2020 10 12 19
(5) (6) (7.5)
CTDI [mGy] 11 16 17
DRL 2015
(5.5) (8) (8.5)
220 380 530
DRL 2020 (110) (190) (265)
DLP [mGy'cm]
DRL 2015 220 400 530
(110) (200) (265)

CTDL, ® DRL {E(E £ THEEHIED L THERAL T DRL 2015 KYHETLTL =AY, DLP @ DRL
ElX 1~5 iR, 5~10 mHREDIEER, BEERD 5~10 &% R7E T DRL 2015 DELFEEEL TS
M. ZOUNDERBE LUEAI TIELTETLTULS, 2015 EM 0 5 F RO I ZFEIGE UG
AEERNMEEINT CT EBE~ADBEZ NEATZZET CTDL AMETLIzZ&IZ&K>T DRL
METLI=EEZDD, —ERDERGL. FEETD DLP EMITEERNERLTNAIENEZS
NUREHFORBIELT+2ITH>TNSIENEZLND,

5. BEEN

1) ICRP, 2017. Diagnostic reference levels in medical imaging. ICRP Publication 135. Ann.
ICRP 46(1).

2) EAFHEAE 2016 FER BRER -RERE,
https://www.e—stat.go.jp/dbview?sid=0003224177.

3) EBRHEHERRRYFI—IU-RIME), 2015 RFOENREAETHERICEDIE
SZEZLANILDEKRTE. http://www.radher jp/J-RIME/report/DRLhoukokusyo.pdf.

4) Matsunaga Y, Chida K, Kondo Y, Kobayashi K, Kobayashi M, Minami K, et al. 2018 Diagnostic
reference levels and achievable doses for common computed tomography examinations:

Results from the Japanese nationwide dose survey. Br J Radiol 91: 20180290.
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AT —MRE

HEE OKXE MF.XH RE.R+E B, LM T KD E6. BB S,
R BT EE &
#HEH 202054 H06 H

1. DRL O#UE
&1 —RIRFZFEEH D DRL 2020

REERAL - 14 AFRERE [mGy]
Rt &R 1E # (100kV i) 0.4
ffa &R 1IE E (100kV KL L) 0.3

2SR 1 E (100kV KL E) 0.2
RE B IE @ (BASL) 2.5
2L A%EAET (0~1 &%) 0.2
ZLIRAOER (0~1 i) 0.2
/NERER (5 7D 0.2
BERBIEE 2.5
ZAHEIEE 0.8
R0+ 1F E 3.0
Rt R E 5.0
fEHER 35
REMERIE 9.0
EHEIEm 2.5

2. LECH{EDIRHL

21. SAE
FELAR 2019F 12 B 12 H~2020 %1 H 20 H
R AREFHRIRFERRTE MR EFMEEHEMKE 863 fEEX
Ak AREERSRFREBERNCEERLZ CHABRET OIXELLARBEE AL,

2.2. =51
BERRZEICASNRABEMGY) ZEHLEMAEL-. EHIZITUTOXERAL: ",

ESD* = (Kair/mAs) X mASqyestionnaire X BSF X (SCD/SSD)?

*ESD:Entrance surface dose, Kair/mAs:mAs E&H =Y DELRH—T ", mAS estomaire: 7 T —MZELE D mAs fE,
SCD:Source chamber distance (100 cm), SSD:Source surface distance
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A DREIFIRE 50 Kg~60 Kg D—AEHIRIRIEDEE 15~20 BOHREZ, FHOKRET
FLIRO0~1 B)ENRG REABEL: HRREIER 2 (TFRT 13 REEL, RBITRITHHER X
RIEEZOREF2EFBHLEAREESRNREMAITICERLTVNSEERIEENDI7UMLE
RAWEHRIAZEELT 2,

= 2DRL XEBRE—E

- MIERIE T (100kV i) - MIEBIEM (100kV KAL) - IEERIEmE (BAGL)
- LR REAET (0~1 &%) -+ ELIRMIER (0~1 %) < INRHER (5 )
- BERBIEM - FEMEIEM - MaEIEm

- MamEIE - EHIER - EHAIE

- BMIEM

DRL DRE (T RAERERND 75 N—E 2L ERD. 2EF KHBRORAE . BB s
RAiR “CiEEEOLERE "25EICLT BALEOERKBICTROTHREHRO T 25 A
DE=HICHMERTEORIEE, TVIP(EERVWTRELL.

23. WHREER

R
57 TR MO DEIZEEF- AIEELSHDOFAERERED DRL REDSELLI-ZOMDAERLER
#XR3ITTRT,

MIERIEE(100 kV REEREVT W DIRFITH LI TH DRL2015 KYIEETH 7=,

Moy DMERRLECXHSOEREZSEIC.WTIOEREETLA ATEEA DRL {E
LR 1IEITRTEELTREL,

REZMEIE®E (X 328 HEERDFEFERIZE DUV 75 /N—E2 241 )LE 0.15 mGy ZiRALT=.

B

BAREZHMHBREEN—RIRFEEO DRLIEZRET HEMT. DR EEZEMRL-, — iz
B RETAIENHALILEEEENRICEENFEEED—BLELTITIRAED=H. S
BOXRRIEEFAEEBHEEEEL-. EFEEERETZENMEE T SRMEELH L. MR
HMEREENEHT IR THS. LHL. 2020 F 4 AHEITORE EEEMITEL TSR
REEBDIEZELLTENOMSIREEEZE I HAEEEEENDRLIEZSE T HILEKRHTL
B, 99y RINREEREROMGHERREEEAMBICET ZEICEELTEEF KHEkRAY=
vEEUABRERESEICLT DRL2020 ZREL-. GH. MEE AL T HLHIE DRL2015 &[F
—DELLGAHREITEWNTIE 1/100 FTEAMBFELIEZORNICSEBELTRRLT-,

SEDOERFAERERD 75 N—EU M IIVENRLEVMELGS-EREL T, METHHREEM
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EEEEEICRBT 2B MATIREEROEMICMZ T, SBLIbDIHRETIL DR & CR DEIE
M 111 THAHIELELEELY 85 B DREEDHER THo- LB ELEE RS, ERIEE (100
kV RiBIEBEBRIREEZELRT S0 F1E 2014 FORBEFINORESLEEDELITEL AELE
REHRTELGWD. TR ERFICLYRELERRTELAEEELH S0, SEIEZDFR
DIREELVLELEEZ D,

% 3 DRL2020 REIZRAW-RZAEHER

BAREZHMS | BAREZHRS | £E 450 | £EFK
REREHE | REEHEE B Jr b DRL2020 | DRL2015
B8 (57 HEE% B (57 ek (XHED) | (31 &% [mGy] [mGy]
FR{E [mGy] 75 IN\—t2%4)L [mGy]
( ﬂfﬁsﬁ) 0.24 0.38 - - 0.4 0.3
( 1’3?;“:5%;&) 0.1 0.18 0.22 0.24 (8_'35 0.3
H’E(EEE;E 0.93 1.64 2.26 1.97 25 3
ﬂf‘f’.‘:&gﬁ 0.09 0.12 0.15 0.14 ( (2 '125) 0.2
(%()L"Jf',f@;l)i 0.08 0.11 0.12 0.14 ( (2 '125) 0.2
']\IZE‘H;?B 0.1 0.16 0.19 0.17 0.2 0.7
SEERIEE 0.94 1.45 2.05 1.8 25 3
SEMEIE 0.46 0.63 0.71 0.61 0.8 0.9
ff#E IE 1.35 1.84 2.67 2.52 3 3
gy 3 2.1 3.01 4.53 4.59 5 6
fEHE F 1.55 2.27 3.46 3.21 35 4
I m 3.61 517 8.52 8.6 9 11
g 117 1.66 2.41 2 2.5 3
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3.DRLEALDZIEE

EEDEEHEZNREL- DRL EZIREL-H, BAEZMSHREREHMEBEATIIR 3 I
Y EEEEDHD 75 IN—E A IILELSECREDBRSIRTEEEEZHELTIELLY,

4. TDith

— %R 220 DRL IZTDUWVTIE, EU DHARSAUDEET BN, ST RAFEEHA 7015 kg EAERD

HAECHLT 10~20 kg KELY, CDT= DRL LRI KELELLH>THY . BRADFERED
EEBRIZ I @SN EE R B,

5. BFERH

1)

2)

3)

4)

5)

RERSG, ERkEE MINEE, XERE, fth 2015 BROERZAREL-—RIRTE
BIEIH TSR EFTME—DRLs 2015 EDLEEIVHERMEDEDTH— BABRSHR
BifiE Mt 73(7): 556-562.

TEHELTRASR/N\YDE NDD EICKHMEHRRERIEME. FTHTEEME X RTHE
2(EA. ZRBSTIRZEFZFFI—X]Q. 2020; 59-73.

EHREE, B8 L kE % fh 2019 —BRBFICEFTH50—AILZEHSELRNIL
(DRLs) ELTDFH K DRLs ERVFI—IRK—X (BDs) DIRE. HARZEMSHREKA S
i 67(1): 21-28.

EE 5 B NS FHIES, . 2018 —RIREZOERBKEDOIEEZREILLT 51
DDA FI—VF—XBD)DIRE. BAMHFREMERMES 74(5). 443-451.

Asada Y, et al. Proposed diagnostic reference levels for general radiography and

mammography in Japan. Journal of Radiological Protection, 40 (2020) 867—876
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E5) T4 TETS54

wEE ORE #.E+EA Brx. AMGH—HE. 5 BiE. B 8F
#HEH 202043 A23H

1. DRL {#

PMMA 40 mm (25T 5 FHELIRIE=E 2.4 mGy (95 %)
BRERT—RICEDC2D YU ET ST4FHELIREEE 1.4 mGy (75 %)
BRERT—AIZE D DBT FHZLARERE 1.5 mGy (75 %)

2. LECHEDRHL

RUETSIAZE-TEELNZIT MR BEL. ARLEZNERNEONSEFE T HE
HRVIENZ B2 ENBETH S, £ T DRLs 2015 THRALT= NPO S5 A BRI N ABBIEE
ERPREENITOCVWSERZEEHORETMIEE D —D>THLITHIEIRREE (LT Do) %
(2 DRLs2020 fEZEH LTz, CNIEIUETSTMREBLUVEEICHLT, BRIFEIVET S L
FHRTHIUNDNEETHY . REEENMBEEELZB LTV TL. ZOFENVHAORIE/NTA—
A EBRRRICEOTABEEEICHIAREENH S0, BEMNICEZR-REFTHESIUBRL
BEZFA-ODIET F74185% - ER-BREFHEETo>TLSLDTHS, £f= ICRP Pub.135
(2012 TIER VBT ST DVWTUEARL—EDEEF TEOFHEE T2, BRERIZH T
AEBEDEBEDRET —FEAVDIILNHRINTDELY ., BBERTERELIZA MLO REH
128115 2D T2 EY 5T 1& Digital Breast Tomosynthesis (UL :DBT) D EMFIRIEEL . 1 fEZE
Lf-YMmIE AL 50 fEF D D hRIEF 20~30 ERDINEL THETTEHIEELT=,

2.1. SAEEI SR, AE)

2.1.1. PMMA 40 mm 259 2 EHELIRIEE

FEHR : 2014 &£ 4 AHD 2019 & 3 A

XER : NPO EABARINABRZHEEEEPREENTOTVIEEREBZZEET A-B BEZL
ZITT-EBERAXBREELRATL 2777 &
FESREMREET—21% 2014 £ 4 ALY 2019 F 3 AD 5 ERICERHIFERELEFH-L
FREBRABIVBIUM 27771 EDEEEZMRELIZ, CORRIEE 1 ITRT KD
(2 S/F Y RT L 66 &, CR AT L 1,308 & FPD AT L 1,403 5 ThH 5.
BE.COBHITIERIIETHRR ZEMECHEASNTOIIER X REBRES
#4 4,348 &(Data Book IR TR AHERERL AT LR 2019:2017 FHRAE)DH 64 %
[ZHh1=5.

Ak FHERREDRIEAEE EERE LT oMERISILIIAREST(FREATV /L)
FEML BHETLSONZEBHREL FEEISTHIIRRELTRH TS,
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S/F mCR = FPD

1. VAT LEIE

212 BERIBET—RIZEDC 2D TUEYSI/DEHIIRGE

i=3
&R

Ak

2018 & 4 A 2019 & 10 B

RERFOTHIIFHRES DICOM T—42ELTHLTWDEAER X MEEBEIXTL 52
B(FPD L RATL)EXRELT=,

EEAMET 50 BOT—4FRH, EVRATLTOHRREERSD ., TOEMSDTEE
FXL 75 %{E%ER®HT=,

213. BERIRE T —RIZE D DBT DEHILIREE

i=3
&R

Ak

2018 & 4 A 2019 & 10 B

REBEDOFEYIIRIRES DICOM T—2ELTHELTWAEER X REBVATL 24 5
=R ELT,

EEAMET 50 BOT—2%RE, FEVATLATOFREEZRD., ZOEINSH
MEERL 75 %iEZRDT-,

22. REFMEL, BET7U ML RERKE)

2.2.1. PMMA 40 mm [Zxt 9 B FLIRGE
BWERE -

[ == .
AIER -

polymethyl-methacrylate : PMMA 40 mm

IEXFEOEATL. EEHEAD 60 mm FLIEAl AEXIFE LY 40mm LA,

BEAE -

BEEHIL AEC EFIFDO BN EHLRILEHEEY =27 I/ILE—FTHREL. AIESRIC
BE#1To1=. COEZEFEL mAs ENZRETEHWNESIE. D mAs [EF LEISH&D
ﬁ(l\ﬁgl:gﬁﬁbf:o
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222 BERIBET—2ICEDIC 2D TUET ST DOEHIIREGE
HWEARE-BER-BEAE -
EEAME TS0 Z2NDT—2%IZ2HL. DICOMAYS —TJ7A JUIEHREY . iR EHET
HZLIRIREE AL DRLEERDH B EELE,

223 BRERBRET—2ICE D DBT DEHIIREE

WEKRE-RES-BESE
EEAME TS0 Z2NDT—2%IZ2HL. DICOMAYS —TJ7A JUIEHREY . iR EHET
HZLIRIREL AL DRLEEZRDBZEELE,

2.3. $EREEZ(DRL FHTEDIRML, limitation)
2 [CHERAEARERDFENIRBENTEZ. K 3 ITBEVATLIEDTOYNFr—I %
Y,

[ 24mGy

95%

00 Eo T T '
0 500 1000 1500 2000 2500 3000

Mammography Units
2. 2014.4~20193 BICHITHEEREEESHREZ DO FEHIIRRES M

3.50
CR
3.00
2.50
2.00

1.50 -
i

1.00

Dy (mGy)

0.50

0.00
3. VRATLEBDONH, ZFEX) T4 DiftEhR TH N R/ME. fitéz LN RKIE FHO TN
£ 1 D ER5 %), FEDLEMNE 3 WD E(T5 %), FEREBDIEH R RIEBO %), FEH D x NE
HE, RN NIEETRT.
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NEDENSTUEST TT740 DRL EIEATIEIRHR B ARINAREZEEEEP REETITo:
FEEREE BN T —S2E AT END 95 WIEZRL, 24 mGy &35, T #HEEELTT5 %
{iE 2.05 mGy, 50 %fE 1.80 mGy &9 5.

BIZVRT LI EDHEEREET 5L
S/FYATL 66 5EDFEHEIL 1.75£0.62 mGy THRIE(L 1.70 mGy &> 1=, ZD1EIL DRLs
2015 ZFABE LB DB ELLE L P LR IER (1.60-1.70 mGy) TH>T=,
FPD L RT L 1,403 EDFHEIIMDL AT LELELTIEL 1.56£0.376 mGy THR{E(
1.61 mGy T#Ho1=, 4% FPD L RAFLDHT/N—FaE—ZEL TV -EE(X 376 B TEY
FLARMRED T HEI 1.68+0.343 mGy &&<. VIFIE—ZEL TV 1,027 EDFEHEIL
1.52%+0.379 mGy &{ELMERZRLT=,
CRYVEYTST4L AT L 1,308 BN FHEIL 2.01£0.314 mGy THRIE(L 2.05 mGy &4>
fzo COEIX S/F VAT LR FPD VAT LELLEKT HEREFLMEERLTLVS,

BIEDOFAETRELI=&SIZ DQE DEL FPD SR TLEZFRALETOHILIRVET ST4DE
B, E=4ZFERALELYIFMIE—ZHOERGEICKYTFHEBRBEDRBLEATDEDE
HESNT, GRRAFTOREEZGITFMICEERLTVSIVRATLOHRZR 4 IZTRT, 2016 £
ZIRICFPD Y RTLMNERELGSTWNAIENOMNS, SEFITFET FPDAERICLLEDER
NBTEMND, FRIFTUES S5T740 DRLELHEBETLTLAEHAISN S,

—e-TF+0% -e-CR —+FPD
400
350
E]
300
|
Ik 250
X
A 200
B 150 YN e
L= /
100 _/' \ o
50 - /\"A \n
v I
0 = ‘\'""— ~—y
2000 2005 2010 2015 2020
FE

4. EREBRFTBSHES AT LDOHR
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18 F o’
16 £ 1-43mGy o
Ea . -0000®
14 oot 7 50s
(3- 1.2 ...ommﬂ"
seee®
E 10 L) *°
— 1 cone®
o
o) 0.8
06 fF*
0.4
02
0.0 \ . L . L
0 10 20 30 40 50 60

Mammography Units

5 2D RUET ST DEHIIREEL T

RICERRRT—42(FA MLO. E/E AL 50 EH) ZAVW LT o=, AN FOoNT-IEERE
(& 2D Y ET 574H" 52 5%, DBT HY 24 [EER TH>f=o TNB(EFT R TFPD L X7 L0 DICOM
BRIV LYUBFON-THIRBEDELTEICEFTLTLS,

5(22D YUESS5T4: % MLO, A 50 FEFI T3 FEHIIRBED S TETT . =
DT—EDFHEL 1.3220.375 mGy THot=o CDT—HEY 50 WiE., 75 BIEEFKRDDEFN
ZM 1.22 mGy. 1.43 mGy &7z, COBEDFHEETBEE 42.09+12.54 mm THY . FlFS ©
MNEHLEZAXRANICEITEHFHEEE 382 mm KYULELMETH 1=,

24

22 f ¢
20
18 F 1.53 mGy
f\l'ﬁ" --.'....
> 3 ] il 4
(g :: 3 .* sew 75%
\_::10 Fo*
= 08 F
06 F
04
02
0.0 . . ! !
0 5 10 15 20 25
Mammography Units
6. DBT DFHELIRBRE DM
6 |Z DBT: & MLO. E{EAHL 50 EHITHEHERRENHTETT . COT—2DFE

¥{E(E 1.55+0.424 mGy THoTzo COT—H &K 50 %IfE. 75 %lEZRHDEZNETN 1.43 mGy.
1.53 mGy &#iotz, CNODIEIFIEEFEE THEMALTLYS PMMA 40 mm [EICx T H{ELELELT

ELMEZRLTLS, CNODIEIFHEEREE THERLTLYS PMMA 40 mm EIZx 9 5 FHELARKR

EELLEBELTEMEERL Tz, CHITFHERBELRTAGEAGEEIL DQE OFL FPD

DRATLTHDIEN—RETHDHEEZD, T, COBDTHIETHEEIL 441121322 mm T

HY. 2D IR TI1LEBLTEREEZEFLGODAETEMERL RSN T,
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3. DRLIEAICELTOEELZE

PEELERIC PMMA 40 mm [ZH 1T 5 FHZLARIRED DRL {EIE DRLs2015 £FIL 2.4 mGy TH->
f=o TDMDIRFFHERNODOMNEELITEZ T TOEIZALTNSD, ZR2EICTE-TITE
BEEARLGWNS, Hi—LEMRELTESZTWEEKIENRRWNEEZ S, 12ZL. EFUTIZ&D
TIFRUET S4B T HERBIELDTRBELIC DN TRRFZLESTIFESHRNECHETE
TW5128 . BIERTORIADEEND,

RIZ,BEREET —REDCEHEIREE(ETRXTFPD SR T LGB ONIETHSZ LIS
BEL. ZEROEALEBERIFLTOETNIEENTH D, COME. BHERIZHEITS 50 %lE
THEFITOTL=IE(IEMNEZELLY,

4, hR{E (50 /N\—EEAIL)EDFFEEICDULNT

DRL ZTFEIHEVNSITEMN, BT LIRBIESNARELRNILTREZERL TSI LETRLT
LB DT TIEALY ?, National DRL ED R FEIZALV =2 D HRIE (50 /N\—E2 44 )L)EFIFHT
BILETEBMOBENBONDEENHDHELS ICRP DRAVR PIZHELY, 50 /A—t2 21 )L{E
HEEL =, 2D 50 /S—E A IVEIX., ENDFEILDER. BRERDE=DEELHDF T
DOBRKDILE. BLUVBREEFGHOBRIAZFICFIATIIOTHS.

5. TNt

S SBITTOAILEMOEIL TN, Al HEfTGEERBALEFT=EEMTII T 5IEEE=
DRFADPBETHDHEELIC, BRERFICHITAEE~NDFZELMBKLT- Diagnostic Reference
Ranges [CDWTHREILTIKILELRHDEEZD Y,

6. 5EZE&H

) EHOERRERERBRICEOEMSELANLORE, ERBIEHRFERRVLD
—% (J-RIME) 2015.

2) ICRP, 2017 Diagnostic Reference Levels in Medical Imaging. ICRP Publication 135. Annals
of the ICRP 46 (1)

3) HEIG Eth, BED BT 1997 EBIABEETIVICKAEIRFHRINIEE DR, H KELE
B BERE 6(3), 291-298,

4) Goske MJ, 2013. Diagnostic Reference Ranges for Pediatric Abdominal CT. Radiology 268
(1), 208-218.
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EX T4 AL X iR

wEFE RiE FEF.HEZE EF.NE KA BARF REVNDA EF.
®EE BE— /K BXROBH . 0kE BR.ER EAMT FEE.
) BE—. B WA, EE Fi. LK R =8 E

;RER 202043 A 16 H

1. DRL {&

2017 £ ICRP Publ. 135°[&, AWML X #RiRFDE LA DRL quantity ELTAFERH—
(incident air kerma; IAK, K, (ICRU E25))& &5 L TLV5, ICRU 585 &I1&. DRL quantity @ ICRU (=
KBERETHD. SHEIL, BEMFEDREAE10F/NEOORE X EEIRSZIZDUVT, ICRP Publ,
135 [TV Ko &R RELT. T 1 D DRL ZEHT=, ZIT K., [£. 2015 0 DRL $REE (DRLs
2015)2IZH1THEEASERE (patient entrance dose; PED) ERIETH S, 8. 5[E DRL 5%
ELT=DIE DRLs 2015 R4k, ZF D ELLIEFITEICKDIZEMLORNZE X RiFF T KEE
PREE(ZENE. WEAMIREER) FOMOOREITEFLGL,

%= 1. ORE X #R 22D DRL

o 5 g ASZESEH—T (K.) [mGy]?
e ER L Y e
+ =
R &R 1.1 0.9
PNEL 1.3 0.9
INEAEEED 1.6 1.0
KEIEED 2.0 1.2
T %
IS 1.0 0.7
pN:SE 1.1 0.8
INEAEEED 1.1 0.9
KEEH 15 1.0

? AHESH—T K)EEOEERELEFAVI—VERTOEHRERH—T Y
U BENLGEEORARE
10 mMREE
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2. FEEB{EDE

2.1. AEEFH AR, FiE)

2015 FHEE I3 BARHBHFRFSHEZTERN. 2014 £ 11 A~2015 F£ 2 AIC2ED
29 KW E- AR K EMBRREERNRELI-ORNZE X BREDERAETCLT. 2014 £RHE)D
BRTHA. ZTLTIR BERTRUEABEOS VL ORE X RIRFEEDOIHREERDZEIA,
HOWITEBERBOBRAS LY 10 F/NEEE O LELTHEORTEER, X, /ISR, KEIt
BDE 8 BFTDIRFEIMLICH T AIRFEFUERAET HLLLIC. B BEEFHICBTIEEDESE
DEEHEAZEFLEVI—VERTOERZERII-VKIFEERESN-FEBREEE ThinX
Rad(RaySafe)Z LN THIELT=.

5[, BAERRSHEFEHEZESI(L, 2018 &£ 8 BICEED 29 XFEFE- i KEHE
RRERRELT, 2015 FREZ(CHTS DRL HREDBEEENDEBOBREELHORELSE
DEREFBEZITo1=(LLITF, 2018 FIRE). TOHER. 29 MERDI>5, DDRL KYIECRI-NTLVST -
OIRFEFHDRELEITHOEMN ST EERA 18, QF - HIREEEZEALIERD 3.OZ %A%
D BEEIAIVLMND IPAA—DU ) TU—RN VAT LANERBLEHERN 1, DBREELEDSHEE
D AERBELHERD 5. 5L UPGDRL AFERSINTI-CEE ST STEERN 2 THoT=. @,
B LUVBD 6 fEFZIZDULNTIE, 2014 FFRAELFRHRIC. 2019 F 10 A K, FERESN-FBIK
R85t ThinX Rad ZAWTHEIEL, @IZDTIE 2018 ERERICHRE SN - R E SN -8 5T B
FRICK, FEEHLE

2.2. $REFTM(EAGL ARZE 7V ARERR)

BEBLVEHINZK., (X BERYM A= 2 DHRFHENS(HI 95 %DIEFEKE)IN 2 %ER
BEontf R 1 ISRTIELEREOBRAS LIV 10 H/DNEDOEIREEMO DRL (. K2 R 3 1S
TY K IRENHTDE 3 WO E/NRUT 1 HTITAOHEEL G K, [T AFREZES
$1—<(entrance surface air kerma; ESAK, K,.(ICRU i B)EELY, BEENSDEEAELIZIEER
L%, ICRP Publ. 135" (&, —fi& X #RR#2F D#E 7L DRL quantity EL T K. ZE1ELTEY. Ch
[IAGREIEE (entrance surface dose; ESD) ERIE THS.
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£ 2. BAIZHTAHORE X ##m52D K.(mGy)

R ERAL =/ME =P P R{E FE(SD) | 5 3 @k
+ 5B
EOESES 0.58 2.06 0.89 0.98(0.36) 1.13
REH 0.58 2.06 1.1 1.14(0.37) 1.25
N=]EE 0.66 2.06 1.14 1.24(0.40) 1.58
KEEH 0.66 2.94 1.47 1.57(0.55) 1.97
T %8
BTG ER 0.45 2.05 0.73 0.81(0.33) 1.02
REHD 0.53 2.04 0.89 0.92(0.34) 1.05
N=]EE 0.53 2.06 0.94 0.99(0.33) 113
KEEH 0.53 2.34 1.15 1.25(0.42) 1.50

#3100 /MNRIZEITAOME X #8520 K, (mGy)

REZEBAL &/ME PN ] PR{E FE(SD) | 5 3 AR
+ 5B
OEESES 0.34 1.32 0.71 0.70(0.24) 0.91
RiEH 0.34 1.32 0.74 0.78(0.23) 0.93
INETER 0.34 1.61 0.90 0.87(0.28) 1.02
KEEH 0.34 1.61 1.03 1.03(0.32) 1.20
T 5B
EORESEE 0.27 1.31 0.57 0.60(0.24) 0.74
REED 0.29 1.32 0.63 0.67(0.23) 0.84
NI 0.29 1.61 0.74 0.76(0.25) 0.91
KEEH 0.45 1.61 0.93 0.90(0.24) 1.04

2.3. #ERLEZE(DRL HEDIEH, [BFH)

2018 FHETIX. AWE X REEICBVWTEIBSLUVEHINZRA—TER EEE. F1f
. BEEEEOEREE. ZhEh 2.6~13.9 mGy/s, 58.0~73.5 kV,1.5~2.7 mm Al,0.03~032 s T
HY, 2014 EFETIE, TLEFN 26~132 mGy/s, 58.0~70.9 kV, 1.5~2.7 mm Al,0.04~0.8 s TH
of=, FBETEFRE X, 2014 FEFAEITHL TR KIEA 0.8 s M5 0.32s 5960 %DF D ERL, SEFHED
Kiglifa/ A RBoonf. ZRh—<R EEESLUVHME L. 2014 FREBLLAATKELGHEE
FEBOOLNT,  BEEEIL 60 KV & 70 kV 13E(Z 2 #B1EL, FE B (X 2.0+£0.3 mmAl EZE 1L DIEHEE
Motz A= R TORFHF VA XL FEAENER 60 mm THY, FEMEBHEFIIFIHAINT
LWVEdvof=, B 60 mm DRBSEFIT T 53 1ME 2 mmAl D X #RRDEEEELREIE 1.2 THS.
BEHERHEHE CER I UainMEMEER-BEREROHEROE _FANETHANS
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LK DIEIE K, DF 0.7~09 fEEHETEINT-, ONE X RIRF TIXBOKBIKRISEEL-BET
BiThHndi=H  BEDEARDP TREDRELLD K. DEEMDL(E, R EFEENEZE)
DHELEFHIETDLETEETHS.SO6IC, ORE X BIBEZEBOF AREIZH THREAREL,
— RIS BFRNTH—MENENIEND, -V EIHTOBRFF YA XEKIZELDIEITEST,
RO EEISTHRESRH—IEE (E(air kerma—area product; KAP, Pxa (ICRU E8B)"#RETE
5. RAENOORZE X RIBEEEBICIEL BHEZTORED Pp NRRSNDIEDNHS. TDIHA,
RN Pn DEHSEEHNICHARTSILIE. RERI- REEEQA/QC)DKRYE—ETHS.
OWE X RBETIE BFICBFSNZAFIRLF—DOKRBLNBEFICRINSND-0, BE
ADIRILF—ftE Lenergy imparted, )& Pua MO LLEMIAZICHETE TED, cldOWE X iR
FITBTAREOEENEZED)RVFHEICERL-EELHEETHS .

2018 FRETIEL, ZBIKE P SRTLOERAMN 86 %(25 ik, 2014 FREETIE 24 KR,
CCD/CMOS(charge—coupled device/complementary metal oxide semiconductor)>> AT L& 0 %(0
fEE%. 2014 £ TE 0 FEER). BLUL/ VRV —2B314TT4)L LF 138 %(4 (R, 2014 FHETIE
5 HEER) THo1=.D BRET I LOFERAIEAEL2014 EFETIE 1 HEER). 4 FERIL E/F BEIAIL L
EHEALTLV= R 2.3 DBABEY 10 R/NRICEITARESLTED K, MESANTT LS
2. ETREEL K DRESIE AL 10 /DR ZE E[EY, KEASEER, /NS ER. K s ER. AT ERDIE
THot=. K. DERKIE/R/IMED LEIF, BRA D EZF/NEASRERT 3.1(2014 FFAE TR A D THAT
HERT 4.0)&RB/NELS 10 mE/MRE DO TEE/IMEERT 5.6(2014 FFHETI/NMNED LFEKRXEAEET
140 A REN ST, COTEE, F—EBEDIHREIFEHLN TV SRENEERICE>TR/INTH 3
B BRATH 6 ERLLHILEELL. 2014 FRAEDOR/D 4 EHELURK 14 {SELELTKIEH
WENRHLND.,

KAICKR2BFUVRIICHEITD K, DFE 3 MAIHD 2014 FRAEICKTHLEETRT. 2014 5
FEICKT S 2018 FREDNE 3 WAL RATIELBEREIHTRALN 20 %H LUV TER
HE TR/ 3 %DFEPERL 0 B/NETIEI EBEKAEBTREAN I %E LU TEITEROD
0 %ZROLWTEFERER TR/ 2 %DOBPERLI-, COREDT-HEHIL, FHEHZIZHL
TEE4IERTAEEH12,2015 EHEZED DRL I L THRHIERO RELNThhi-f-HLE
Zbhd,

ARE X RIBEICETLBEHEORBILEHET H5-OICIEX ABLWNRITH T iR
BRI ED DRLERTE T RETH D, K 2 &KX 3 THLHMRKIIZ, MNRIZIERA LR LIRS E S
RALTRGSGED, NMNRIERASYEBORSREZUENE RMNRS AREEZRBFLDE
BEMNE WO, BUIRESEHOZBRNIBEAULICHEELS, T /NEOERBE TR AICHE
RTKREWZED S, HIEEFICAR B L DIRFEMD DRL REEZRETTILENHD ",
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£ 4. 2018 FEAEICH TAORNE X #BRImED K, [mGy]D
% 3 ORI 2014 FREIZR T B

AR B A 10 /MR
t
EURESR: S 0.856 0.968
REHD 0.801 0.980
INEAEE 0.929 0911
KEEED 0.872 0.909
T %
EORES K 0.971 1.00
RiEH 0.946 0.923
INEIER 0.926 0.978
AKEItEH 0.847 0.937

3.DRLERICEALTOEELLY

¥IZhL,

4. TDith

*.'C‘“(i 1988 -EEI: CRCPD (Conference of Radiation Control Program Directors)H\ DRL &L
IREERER (BB 70 kV. E REJ4)L.L) D ESAK without backscatter (IAK; K,)% 2.1~

3.1 mGy @%’ﬁ@&@ibf: D &B5[Z, 2002 £FIZ AAPM (American Association of Physicists in
Medicine) B AR 22D DRL EL T, IAK (K)IZDWTEEE 70 kV, E BRET4JLLT 2.3 mGy,
BLUVEEE 70KV, D EETAILLTISmGy ZENIELT=Y, 2012 FIZ(&, NCRP (National Council
on Radiation Protection and Measurement)) E BE I JILLDFEAEEDIZ, ORNERRBEZES &

B8 %ime20) DRL &L T ESD (entrance skin dose)T 1.6 mGy Z&#1& L1 2,

yel'cli 1999 ££|Z NRPB (National Radiological Protection Board)hs DRL &L T, 22078 AL
AD TEEEEE&RFZIZH T4 PED (K.)T 4 mGy Z&1EL . ZER AT AE4$R = (achievable dose) &L
T1.8 mGy ZEEL-* Y, TOERI-GHAEHLRICE DT, 2004 FIZILDRLZF 2.1 mGy [Z '
BlETIFAHELSIRELT=, 2019 £IZI1E PHE (Public Health England) WA B L /MNRIZE T D TEE
REEEIRFEIZTDOVT, TNE N PED (K.)T 1.2 mGy H&U 0.7 mGy ZEEL- ',

AZARTIL, 2000 FIITHN-BARAEEBGHIRZEHEZERICLLIEED 29 KEWFEER - &
HMRXEMBRRICEITEIRABEICT S LBREAREEFZDIHAET. PED (K.)&ELT 5.5 mGy
(BEEEEZEED ESD (K.o)TIE 7 mGy) DHAF DV ALARNILRESNTZ Y, ShiE, EIZD/E K
EI4VLARAVLOH-HFHORERR THS, ALBERICKHT S 2014 FHRETIE. KFDE
BNT OIS RTLELLE E/F BEIAIVLERNTWN, ZOE=H. RAZREBED LB KA

ERIRE(ZH(T5 PED (K.)DE 3 MO EIE 2.3 mGy & 2000 EABEDIES D KIBLIESIER
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Mg Ent=, 2018 FEFRAETIE. MABEFDO LBREAWIBBREICE TS K, DFE 3 WA 2.0
mQGy & 2014 FEFEICHLTH 13 %DFAVERLIz, ZHE, 2015 FHREZ(ZH 115 DRLIZHIL
TEBENMEEFHDORELEZITo-#ERTHS. SE. ONE X RIEFZOSIREZEAAISHLT
BAENRD DRL ZEH LA, S EHMGERH D2 B OES T LB 4 rF
HICEFIEERZITOICLICE>TRBEILEZ—EBHET HLEHI2. QA/QC [TAMITRIAEINLIE
RIS,

5. BEEH

1) ICRP, 2017. Diagnostic Reference Levels in Medical Imaging. ICRP Publication 135. Annals
of the ICRP 46(1).

2) JRIME, 2015 R DERNREREICEIZEHSELAILORE.
http:/www.radher jp/J-RIME/report/DRLhoukokusyo.pdf

3) Napier ID, 1999. Reference doses for dental radiography. Brit Dent J 186, 392—-396.

4) Gulson AD, Knapp TA, Ramsden PG, 2007. Doses to Patients Arising from Dental X-ray
Examinations in the UK, 2002-2004: A Review of Dental X-ray Protection Service Data.
HPA-RPD-022.

5 ERAKRRLE mME—RA, 5H -3 BFRE EEER BFEH, FKBER MHE
—, FEHCIE, 2000. ORE X RIEEITHTHEEBDOHFRE RV X #R4-1fE D BIE-
METHRBAER B2 E. WRIETHR 40, 58-69.

6) EH/KHESR, 1997. WRHRFZ D BEWBREHT. R 37, 191-202.

7) Conference of Radiation Control Program Directors. 1988. Patient Exposure Guides.
CRCPD Publication 88-5.

8) Gray JE, Archer BR, Butler PF, et al., 2005. Reference values for diagnostic radiology:
application and impact. Radiology 235(2), 354-8.

9) NCRP, 2012. Reference levels and achievable doses in medical and dental imaging
recommendations for the United States. NCRP Report No 172.

10) IPEM, 2004. Guidance on the establishment and use of diagnostic reference levels for
medical X—ray examinations. IPEM Report 88.

11) PHE, 2019. Dose to patients from dental radiographic X—rays imaging procedures in the UK.
2017 review. PHE-CRCE-51.

12) UK Guidance, National Diagnostic Reference Levels (NDRLs) from 19 August 2019,
Updated 19 August 2019.  https://www.gov.uk/government/publications/diagnostic—

radiology—national—-diagnostic-reference—levels—ndrls/ndrl
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E5) T4 NS X BIRE

wMEFE RiE FEF.HE EF.NE KA BARF REONDEA .
%k B—. /MK BROEH Z EF% BR.ER AT ETE.
) BE—. B M. ORE FRi.NAK fEL. =8 &

H|EBA 2020F 3 A 16 H

1. DRL {&

Z#EZELNJL(DRL)IZEET S ICRP Publ. 135", /8/57 X #Ri&Z D&)A DRL quantity &L
THEHEZERH—EE {E(air kerma—area product, Pxa)&EfR E-1@FE(dose—width product, DWP)Z &
HLTULVS.ICRP Publ. 135 [ZHELY iRERRAE DA BED/ /57 X #IRFEISOVT P &
KU DWP (2L TLLF M DRL ZE 7=,

BRERBORABIEICHT S/8/57 X #RiRFZD DRL

HEZERH—VEEME (Pka) [mGy-cm?] 134
R =-TE2FE(DOWP) [mGy*mm] 89

2. FEERUEDRAL

2.1. SAE (BFE. R AiXK)

2019 & 11 A~2020 &£ 1 AIZ. £E D 29 KFEHEFH - wF KF DM BRI 30 EERExTREL
TN/ X BREDREET o AETIE. EHEFETRLVERABEDOGLV/ /5T X RIFEE
BEDHHREEADZBRE GOVITEEREORABEICH T IBREFHICOVTOTUr—F
1T\ FFFICZDIREFH TORELHMSTRBE B T« /L L Gafchromic™ XR-QA2 (Ashland)&
WTUTOAETRIELS -,

EHEERIZIE, I8 50 mm X FHE 200 mm [ZEIMTLI=E R I ILLEELIC AEBB D D/N\vITS
DUREHR CHERDERICKIBERIAIILANDEELZFWIETHEMT, RRFILIREUR
&=t nanoDot ™ (Landauen)Z &l L71-, ZIER CTHREDEICIE. TR I LD RDBRY MK
X BE—LDESAME—BT DI, IV LEZBARRAE - (EIZBAOERIC IREEE
M2 RRAYybEFTBHIHFEICIE 2 RRYYEOREOATHRIERBGEIE ) EFEN)ICTSE-. £
LT IREMGERBORABHRE IR HIREZEMN T 3 ORI ZEITOE. nanoDot £&BITIR
ERAHRFETRESE-. BEBHFIEAECHEZHA-EEIC DLV TIL AEC Z47IZL. F#T
FHERTESEE.

B TRESINEZBERIAILETISYRRNYRXF¥F DS-G20000 (EPSON) TR L, Al
[CHERBLI-EEIANILLDBERELETHILTRENTERDT- A v FH (L. A Y EE
[E 50 dpi, Bt XU PEEE RGB & 16 bit L. Bonf=ER T —2DFRBE S EHETRELIZ, &
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D4V LIE, —RIREA X #R%E UD150L-40E(Shimadzu)ZEfE L. EEE % 60 kV M5 10 kV
RIfET 90 kV ETEAI ., RIESN-ZHEEEIR = 5T X2 (RaySafe/Fluke Biomedica)TEHZEH
ERN—TEE=FLGHNL X RBHFEITIETHERLT-, £ ITREINT- nanoDot D AIFEFER &
Y. I RTOEENSDERITAILLIZ NI T T IR REHROCEE R DERICLHEEITEL
IEhof-EBEZ DN, TNoIT T AHIEFITHEMN ST,

BoN-BREDMEY. P ZEHL-. T BEEHORIABDORSIZAELTRAY VMR X
BRE—LDESELTZ, COET PR3 ZET.DWP ZHH LIz, RUYVEDIBN—E THRULVEET
1. COFEICKYFEYHILE DWP DIENFEH SN ST, TDIEZE DWP DRIFEIEEL THL V-,

2.2. REFTEEGL AFEITUMN, FRLERIR)

BERERIIIVLERWERAEICEITS Pu & DWP (X, BEFERE 4= 2 OILRAENS
(95 %IEFEKEID 10 ERFBELoNT- BREFRBDOHABMHEITHT H/3/57 X #RiRFZD DRL
(F. 5 1 IZRY Pia. DWP ZNENDIRE R D E 3 M E BRI DO ELLT-.

xR 1. BEKRERORABHEIIHT H5/8/57 X g
HEZERH— YRR EPEHRE-TRFEDWP)

R/ME | RXE | BRIE FHE + RERE 5 3 Mo %
Pxa [mGy-cm?] 64.4 160 109 113 + 26.0 134
DWP [mGy-mm] 45.1 115 776 717+ 174 88.8

2.3. #EREEZEDRL FHEDRBL, limitation)

SEHOFAETEK. TIRTOBEERTTOIILDATLANERINTHY. CR(computed
radiography): 17 }ifi5%. FPD(flat panel detector): 6 %, CCD(charge coupled device): 5 HiE%.
CMOS(complementary metal-oxide—semiconductor): 2 X Tdho7=. Pxa. DWP &2, EDFEFED
ZRIADFERAVRELTHOIED HAWLEBMSELEVSTFEDER T DHONLG M1,
—#%IZ, FPD Z D BIAL AT LI AT, IP(maging Plate)|Z&% CR VAT LATIXBRERENS
IGHESNTWA . LALSE. RLEERENDLGMN o1 4 FEEEIP ZEALTLV - COFER
MNR/57 X BIEEZICHAEORZRLGON HAHAWIEEREIIH T IHBIENF+HGILICEE
T 2DNE SDECATHATH L. FENGHRBDRANBEICHTEH/1N/57 X REEDEE
. EEBR. BEFM mAs B ER-ZERAREROHEREL £hEh 640~800 kV.50~120
mA,7.4~16.5 s,59. 2~165.0 mAs, 485~600 mm THY, RIEBIET X THOEET 25 mm Al &
UETHo =, = BIEABIEIZHE TS X RE—L DB, 127~160 mm, F1Y 146 (1REE(R
#= 7.8) mm EXRFELEVNI R oniamot=,

HATIX 2007 FITHEDHREMRELT, /N\/57 X BIRFICHTIBERAETNITHNT
W52 BEFIZELRLIN, TOREFRLESBIOFERELEKT DL, 9,200 FORAETITAE
R EEST- 23 EERH 17 FEERAMERAR/ T4V LEFERAL T2 EMN D, /57 X RIREIET
FATORT LN T ORI AT LABITLIEZZENID DB HONS, FHIHOBREIZOVLWTODHRE
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WHERER 2 ISR REDE 3 WA ELLET SHE P [E 131 mGy-cm? H5 134 mGy-cm® &
2 %IEHIL,. DWP (& 94.4 mGy-mm M5 88.8 mGy-mm [Z 6 %IEFHL TL V=, LALIEAD, 528
EDRELLT, BERY 4= 2 DIRTHENS(95 %IEFEKEIL URTOBILIR U RREE
ZFDEFE X RIAIWLFAVWFAERETIE 5 % SEIOMSFRERIIILLERAVW-REE
RETIE 10 BERBIONMTLWSDT HREDE 3 EAMMIBITHERLGEIIROHONGNEER
btz 1220, SEIDFE TIEREDEAUBILYNEY HAE> TV I LIE & 2 D#EHE TR
KiE//MEDSEEMNSHLES M THoT-.

R2IZEFHEOBRABEREIINTE/V/ST X BREOEBERN—VRBREEPWE
HE-TBRFEOWPIZDOWTHO BADRARFERD LR

2007 £ RAE 2020 £ RE
=AfE 475 160
=/MiE 25.6 64.4
Pxa [mGy-cm?] il 114 113
P R{E 71.0 109
% 3 EOIE 131 134
RXE 263 115
&=/ME 17.7 451
DWP [mGy-mm] T5fE 74.0 77.7
FR{E 53.2 776
% 3 EOIE 94.4 88.8
BRI 23 30

3.DRLEAICEALTOIEELE

¥IZhL,

4. TDith

HEIE., 1999 F& 2005 F(T/8/TT X IRFICRTHREATET>THY. ChHDRES
RIZEODVWT. IREDE 3WEALHEASHABEITK T H/N/F57 X #RIRED DRL EL T, Punld
92 mGy-cm®, DWP [& 65 mGy-mm Z&)& L1z ¥, CNODEEDEE. §H5H 20 FHiL 15 &
BIDAETIIHZM. ARABDE SWEAMUELLBELTHRYIEN, EETIEZO%. HFi-LHE
ERICEDNT, ZEAKRBDRABEICHT S DRL ELT P ld 81 mGyem? Z#&1&EL- Y, BA
LERET/IN/FY X BBEEBECZBARORMNESICKELHENHILETEZE L, D1
&. BATIEEECZBAROEMESHEEREOEHCEZHEORELICENEITON
TLWENZEA#EESNT,
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5. 5EEH

1)

2)

3)

4)

ICRP, 2017. Diagnostic Reference Levels in Medical Imaging. ICRP Publication 135. Annals
of the ICRP 46(1).

REAIT, AR REERRE BIIE— MMEX RF &% &% 5 BHFRE,
2010. —REMZEAD/N/ ST X BBFICEITHEERE. WRIMSTHR, 50: 11-16.
Gulson AD, Knapp TA, Ramsden PG, 2007. Doses to Patients arising from Dental X-ray
Examinations in the UK, 2002-2004: A Review of Dental X-ray Protection Service Data.
HPA-RPD-022.

PHE, 2019. Dose to patients from dental radiographic X—rays imaging procedures in the UK.
2017 review. PHE-CRCE-51.
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ES)T4 EREBAa—EF—LCT

wMEFE RiE FEF.HE EF.NE KA BARF REONDEA .
%k B—. /MK BROEH Z EF% BR.ER AT ETE.
E)IE—. 572 HA. ORHE Eiff. AKX MR =8 &

H|EBA 2020F 3 A 16 H

1. DRL {&

2S5 ZELAJLDRL)IZET S ICRP Publ. 135", MDCT(multi-detector computed tomography)
M EYN7: DRL quantity LT CTDLa LU DLP ZE1E L TLVAA, IR AO—>E—.L CT(CBCT)
[COVWTIFERZERH—TIER [E(air kerma—area product, Pxa), BEHEAFEERITEITHERS
— (air kerma at the patient entrance reference point, K. ). CTDL,q & & DLP ELTULVA, S [El(E,
BEMTAERDORADER A CBCT (22U T, KA/ 3 DD FEIZED FOV(field of view) EIFEC &I
P BEY K, ITHETHEBOEEFILZEITEIE —LEDZELRH— T (air kerma at the iso—
center of a dental CBCT unit; K )IZXLTLLTF®D DRL #E 8 7=,

EEABRORR AT 58RI CBCT M DRL

FOV < 40 cm? 841
AREI[IH—VEEEP) [mGy-cm?] FOV 40~100 cm? 1670
FOV > 100 cm? 1960
FOV < 40 cm? 24
EERFILCHITHE —LEZE R H— (Kio) [mGy] FOV 40~100 cm? 29
FOV > 100 cm? 16

2. LECH{EDRHL

2.1. AEEH AR AE)

2018 £ 7 RIZ. £E D 29 XKE®FH - wH KEOMBERMR 30 T RELT ERALTLS
7 A CBCT ZE D1 REBNEREB AL ZEARBDORANIIH T HIREEHZITDONTT
I —bEToT, TOEIZEEIZ, 36 HETE 92 TEFDREEMITDOULNT 2019 5 11 A ~2020 £ 1
BIZ. MEHEBE B T 1)L L Gafchromic™ XR-QA2 (Ashland) &SRB ILI R0 X (OSL)#E 2 5t
nanoDot ™ (Landauen)Z WLV CTUT DA A TR EFAEEF1To7-.

BHEERIZIE P ZFBITET BT=HDHE 100 mm X FE 100 mm [ZEIELI=FER IV L, ZEBAERK
EIZHTHE—LEDELRI—VKIZFRIET S=HDH T 10 mm X 10 mm X 2 mm @ OSL #E= &,
ZLCHREESBFD/N\YI TSI URMGHRCHEFDBRICLLER T ILLE OSL BEFA

DEEBERNDL-HDI O—)LA OSL REFTZEEL. BHEETIL ERA CBCT XERE
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S X P EAICERIAIVLZRASE. EOEETERASNTVDEREESHT 1| BORGZET
HEfz, IhEFRC, ZBARTMOBHEFHRIZ, OSL REEHIC 3 ELETEMSE. ZD
HETHEAINTLWSER/NFOV DREEHLHT 1 HOBHFETHET:.
BHEEMNORESNFZBFRIAILLETTYRRNYRZFvF DS-G20000 (EPSON)TRFvrL,
ANZVERL=BEINILLDFRELKRTEIETRENAERD-, AF v EHIL, FHIYAR
& % 50 dpi, A Y FEH RGB BB 16bit EL. JBoNT-EBR T 2D KBRS EHEITIRELT,
HEET4ILLIE, — IR A X #3E UD150L-40E(Shimadzu)Z{E AL, EEEZ 80 kV M5 10 kV
RIFET 120 kV ETELSE . RIESN -2 #REIE=5T X2(RaySafe/Fluke Biomedica)THHZEH
ERN—VEE=FLELS X REBHETSIETHER Lz, HITRZESA a0 O0—)L A OSL ##
25 (nanoDot) DBIEFER KLY, TR TOEERMNODER T ILLE OSLREFTITAEFDEHRE
[CEBEEFECENOIEEZONT2O, BRIV LIYBONIBESHERIZ P FES

Lf=.
S{ED OSLFEFTDEEFEIAIINLIYBON-REDHTND K EFRDF-. 20O KEHEIZ &
B2 R {RREIEEEE(FDD) & £E s -l I EEEE (FCD)Z ALV T, BEBE D 2 A2 XY Koo = Ky -

(FDD / FCD)* &L T Koo ZEH LT=.

2.2. REFTEEGL AFEITUMN, FREEIKIR)

AREATEICE TEDERE A = 2 OHIRTHENS (95 %IEFEKE) (F. HEHRERTILL
ERWVREIHMETIL 10 %, OSL REFERAVVREFTMETIE 5 ERBEELONT=, ZEKK
DFEANIZXT BEEA CBCT M DRL (. & 1 [ZRFT KA/ FOV DENEFNDHBREDFTDE 3
A RIEZE | Pua IZDWTIEEEF 3 HITRLIZ(WY LEIFF)E. Ko [SDWTITEHIZADTZ
E&LT=,

2.3. $ERELEZR(DRL % E DIEHL, limitation)

SEDRAETHABREISHLTHASA TV -tER A CBCT DIRFEEHE. EEE 80~120
kV. BB 3.5~10 mA, BBEFRFRE] 4.0~20.0s T, 12 360° DTILRAF v &180° D/N—TRF
YO TRERFHEIEN 2 FOEIZHINTEY. ZLERVEHFFOTILA v NFI AT T
fzo REVYUE—FIE ZERENKE S (78/92) 5O THEY .. & FEEEIREIL 1 BIFREE (12/92)
Thol-. BHEBRHFMKBBEERIL. FEAE (2/92) FRIN TGN f=, EEFELE
SRR DIETH S mAs fElL 20~200 mAs ThHoT=, FOV (L. EE (D) A 40~230 mm, HE(H)
HY 40~170 mm T, FOV EFE (A. =P-H) [& 16~391 cm®* THo1=,

AATIX 2012 £IZ. AI—OBEFIZXLT DRL REZ B ELERABENTHON- 2¥, CDER
BEOHEIFSEDAEEIZRLEDN, £ FOVIZDVTOHABEIZNT S P DE 3 ORI
T 5L, LRTDFAETIEL 1541 mGy-cm? T, SEIDFAED 1392 mGy-cm’ EDZEIL 10.7 %
ThHY. BEELGERFROONLGN o=, LMLEND, R1ITTTT K/ FOV EE (A )BTD P
EKBEUP Koo DE 3 A HFIEDRIZIX, 10 EREBZZEELENROLONT=, THHE,
RAEHRIEL FOV OBEEBILICRBELICHEIELIZBRENH DL RLTHEY ., SEITEFR A
CBCT DEHBEIMLICIELT. TENODMEEI DD A REITHEHEMLIz, ZLT KB KU
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Keo DIEIFEEBECIIEHOF2FICLYVBEWNIHBRETESL-O. BEHEODRELOBR AL
5. Piad Ko DIEDH% DRL ELTRT ZEIZLT=,

x 1 BREKEBORANICH T HEEA CBCT DEBERH—VHEEEPWE
E—LHMOZEARBAICETEERH—IKIE LV EEFDHITEIFTEERH— (Ko

INFOV(K 40 cm?)
=/ME | RKIE | PRIE FEHE + BERE % 3 A RIE
Pxa [mGy-cm?] 167 1448 500 649 + 366 841
Ks [mGy] 2.75 16.1 7.77 8.13 +3.26 10.1
Kiso [mGy] 5.63 412 176 19.0 + 8.65 24.4
th FOV(40 ~ 100 cm?)
=/ME | RKE | PRIE FEHE + 1ZERE % 3 ORI
Pxa [mGy-cm?] 303 4106 1095 1369 + 970 1664
Ks [mGy] 2.44 15.9 6.93 8.07 + 4.24 11.9
Kiso [MGy] 507 40.6 15.4 191+ 11.3 29.0
X FOV(> 100 cm?)
R/ME | RKE | PRIE FEHE + BERE % 3 MO RIE
Pxa [mGy-cm?] 232 4374 1310 1500 + 1119 1957
Ks [mGy] 1.24 14.1 4.15 554 + 3.57 7.77
Kiso [MGy] 2.58 36.2 9.97 12.7 £ 9.02 15.9
£ FOV(16 ~ 391 cm?)
R/ME | RKIE | PRIE EHE + ZERE 5 3 ORIk
Pxa [MmGy*cm?] 167 4374 809 1099 =+ 905 1392
Ka [mGy] 1.24 16.1 6.92 741 + 384 10.0
Kico [MGy] 2.58 412 15.3 17.3 + 9.90 24.2

3.DRLERICEALTOEELE

¥IZHL,

4. TNt

EET 2019 FITARINI-tHFI A CBCT DIREFEHER "TIE. AAD 1 RO LEFEXEATA
DTSUMTRIRREBEEZERRELT P DF 3 MOIEIE 265 mGy-cm’ 12 F/NED 1 ROBRX
EOEMREEICRHLTIE 169 mGy-cm’ &HESN -, tBFEIFH CBCT M DRL (X, EE TIEZDHE
EICEDNWTHRESNT: P, NN EEDRIBEIZARTAED /N FOV D P (ZHIT5%E 1 I
399 mGy-cm? KYBIELMETH D, THHEERIZEWNTIX Pa TlX 75 %LU EDERFEEHENE
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EDE 3 AU BEBEATCWV - EEORBETOZEGRHEBETOE —LY A XX RATIE
15 67 om* (T K/E/ = 253 cm?/ 27 cm?), /NE TIEXF ) 64 cm(Fx K/&/d = 160 cm?/27 cm?)
THol=. ZRBHEBETOINLDFHE — LY A R (XEEM/NSTE FOV ITHET 576,18
—HIBENTEREL. LEEEDOBRAENED Pr DF 3 O BEZINTADFEHE—LY
ARATHRLTZEBHREBE TORE KEHTET 5L HAEBEETIL 265 mGy cm?/67 cm? = 3.96
mGy, /NR B EH TIL 169 mGy cm?/64 cm? = 2.64 mGy &5, CNHDIEIZSEIQFHED /I FOV
D KX D5 1 MGk 5.78 mGy KUHELMETHS. T5hH5. Pua DIBEERKIZ K IZD
WTH 75 %LU EDIHREEFHNEEDE 3 MAMBMEBA TV ChoDIeh s, RFEXR
LGS 2 DR TIE. &WH D CBCT BREDGEFENZHBMNICR G- BELGEHICRE
IEENTLWANRETRENHLHLEEAONT-.

5 BFEN

1) ICRP, 2017. Diagnostic Reference Levels in Medical Imaging. ICRP Publication 135. Annals
of the ICRP 46(1).

2) {ERREIR RHERN BIIE— ZEHRE BB B8R 2015 KFEFPE-
WEXEHERRICES TIRERAI—E—L CT REIZDVTOT7V7—MAE. &
R SHER, 55; 5-10.

3) &R, 2016. RIAI—E—L CT OZMEELANIL. 2EEBEERGERE
75 53: 19-25.

4) PHE, 2019. Dose to patients from dental radiographic X-rays imaging procedures in the UK.
2017 review. PHE-CRCE-51.

5) UK Guidance, National Diagnostic Reference Levels (NDRLs) from 19 August 2019,
Updated 19 August 2019.
https://www.gov.uk/government/publications/diagnostic—radiology—national-diagnostic—

reference—levels—ndrls/ndrl

52



E5) T4 IVR

HEE ORAK E.RE FE.AE BIIA B.MH RELAR Bl BARX #

WEH SFM2853A823H

1. DRL {&
FRIRD DRLEIFEERTDEBEHRFELEQRE K., (mGY)EEERTD

HEZERN—VIEEE P (Gy-cm?)

5 1. EEER/TEERFEEL D DRL &

s =% == AL Kar [mGy] Pxa [Gy-cm?]
EREARE 590 89
i Eh B AR 27 72 770 160
i i AR B FR AR 1100 190
SHER TR BRI 2R/ BZE 560 120
SR BIARIR R/ BAE 480 83
BEENES 720 140
ZHmMERS (k) Kar [MmGy] Pka [Gy*cm?]
2 RXBARE 510 57
i Eh B AR 27 72 470 77
i B R B B A 820 150
SHERSHEN AR /BAZE 390 72
SMNEAREE/FE 500 83
BEENES (1000)* (17)*
mERBEAVR) Kar [mGy] Pka [Gy-cm?]
ZRBARTE 3100 210
i 2h B AR 27 72 4100 410
i hEE R B FR AR 4700 430
THERSEBNARIR R - BAZE 820 150
SR BIARIEZE - BAZE 1400 230
BEENES 2500 320

SRARSRENARIR 78/ FAZE AR HINED] (T —2RIEDITOESEE)
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F 2. A IDEFEE 0 DRL fE

Kar [mGy] Pka [Gy*cm’]
EWMhT—TILRE 700 59
JE CTO PCI 1800 130
CTO PCI 3900 280
JE PVI RFCA 560 57
PVI RFCA 645 89

PCI: Percutaneous Coronary Intervention
RFCA: Radiofrequency Catheter Ablation

CTO: Chronic Total Occlusion
PVI: Pulmonary Vein Isolation

= 3. /NRIL#FEIE D DRL fE

PDEHT—TILEER Kar [mGy] Pka [Gy*cm?]
<1 % 100 7
1 ~ <5 130 12
5 ~ <10 &% 190 14
10 ~ <15 &% 350 47
IVR
<1 % 150 8
1~ <55 210 16
5 ~ <10 &% 210 16
10 ~ <15 &% 500 46
% 4. MRRER4EI IVR O) DRL {E
Kar [mGy] Pxa [Gy*cm’]
TACE 1400 270
TEVAR 830 200
EVAR 1000 210
TACE: Transcatheter Arterial ChemoEmbolization
TEVAR: Thoracic Endovascular Aortic Repair
EVAR: Endovascular Aortic Repair
HEBEOEEERIREHE (DRLs2015 D#EFIEE) O DRL fE [mGy/min]
&5 RERESRREEDDRLIE
HEEBHBREER [mGy/min] 17

BERBBEEQTOI7ZVFLAAFRERER
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2. FEEB{EDE

21, SAEFH HR 77K

(BE&T/SHERFEIKIGRAE 1)

FE M
2018 £ 8 § 20 H~20194 9 A 30 H

REAHE:
BARRKHENENERFEOMARGEZERIN T —FABEILEL. Excel [
THERBLIZ7 o — A= L TEML, BAREICT—2ZREL., RIESN-T—45%
AL, £, BABRS R FERDOFM ARV (DRLs2015 O ME RS -IVR
NEHICHETEMRRIMS SVEMIER ICET AR5 BN 77y —bABRILEEEUIZH

ij/T:o

R :
BAKAZEMENABEZSSENTTE (FH-EEHRHLT) TE2EHRETREL
T=o

T RIEH :

20154 1 A1 BA5 2017 &£ 12 B 31 BETICHETSN-EEE/SEBEpEE D ZHME
BELMERNAEIZDOLNT, & 5% 100 fEHI (5 200 FEH]) % . 100 FEHIIZE =4
BEICITABENRYBRNOEGFERREL, BIHEERD D REEFEHFTICAL -,

91 MEEEMSEIZENHY . 16,868 FEHI DT —2MEE SN T,

DB GRE 2)

FE LM
200173 1H~201748 A 31 H

REAHE:
BABSHER M ZREMARE (OAEORRBNEREZEERICH TERBIEL
DEERAB)DNTUOr—bRNBREILE-ERL. RRERANBEICTT o —bRAME %
L. BAAEITICT—HFIEL. BRIESh =T —2% &, LY,

TR IEE:
BALDMEAA—A a3V ARESTHEEERSR. /NERRBESEHEREE. A
ATEBIRDEZRBETEHEZDOVTNUAESL 765 ERERRELT,

X RIEEH:
2017 &£ 3 B 1 BH5 2017 &£ 8 A 31 BETICHETSAAREEEEDLELEZE
BRER . BRHBEIIRA2—_olay GARMT—TILT7IL—av NEAT
—TILREREICOVNT, BEERZTN TN 10 FEBIELT=.

EZERER:
175 EER M S EZE A HY . 4,770 FEHIDH|ENH 1=,
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(MaRE &R s8I ] GAZE 3)

FE M
2019 4E 9 § 24 H~20194 12 B 13 H

REAHE:
BAREZHRHREROMNBREEEERZERINANBEILEL, Excel [TTHERLE=TY
r—bEA—LTEML., BIRAEICT—2Z2REL -, RIESN =T 2% &5 fEiTLT=,
F1-. BABRSHEERHTEE D FEMFEI (DRLs2015 DM E TS IVR R EFIZHTH5E
RIS IVEMIERICET 2R A7y —bRBRILREEURICH AL,

TR IEER :
BAEZRSHRZROMESHRHNEMERSISHER. SHEEED 863 MiExREL
T=o

T RIEH :
2019 EE®D 1 MARMICHETSNT: 2 BEOZHALE RS KO EHE. DELER
). &= 11BED VR ABRFR (KNEAREIILER ., BEART AT, FEIRICEE
BEE. BB TEREIRNLEM. REBRKBRR TN STRERT, B XEIRR T
J57bNiEM . BERFLF—26D Il K FEBIO&ERT S 3 EFlELT=,

EIZRNER:
142 fEEE ML EIZEN H o1,

(REFRBEXIGRE 4

B AR -
20195 1 H~2019 4% 8 A 31 H

FEAHE:
BAMERE - A3 — A~ a0 EFRERMEGTHIRIREM R EIBANAEEILEL. Excel
[CTHERLI-ABEREA I TRIEL., BRIEESNF-T—2Z &K, LI

MREE:
BARMERE A3~ a0 EFZ RS IR R EHE TOE 12 BIFFHRAEMER
ERRZRELSLVE 2 0. F 7 AREEHFENRFESHELLTURHL - HHEED
448 EDEETRRELT=,

22. $REFE (AL, BET 7ML BER)

PR E/IVR TORMBEEICHTHEEBICHIETS DRL Eld. EERTOBEBGFTHEES
[ZBITBELN—TE (K.,) [mGyIESUICEBERN—VIEEE (Pw) [Gy-cm? &Lz, £z,
FREBICTERINIBREL., BHEHBF YA XIZHENT, 72UIL(PMMA)20 cm ZANTESE
BBHEEQME TREIN - ASFREREE[MGy/min]% DRLs2015 [Z5|Z#iE DRL 22&LT
EHEL-.
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2.3. $EREEZZ(DRL EFEDIRML, limitation)

DRLs2020 Tl&, HEAKRTINSEBEZRBFEE AR E (K.,) ImGylGoVICEBEZESRN—TIE
E 1B (Pka) [Gyrcm?Z#77zIC DRL EELTHRALz, S, FHHBPOMEFIC) 7 ILAA LTRT
TEHETHAIL. MEBDERICHELZZITHERFHACHEREZRNLGE BERIEDEBRHE
FEMKL TSI L RRMLGEERISREZRBLIE-ETHYHEORELIZERATHSS
LD ELRIEHTHSY,

EEPRO DRL fE(E. RAILL TEBDZETHRILT—2EMFL. ERD 75 N—t 421/ LE
R 2 M TAOTMEEL . ULTICRMBEIHICH T HRERERD 50 /A—E221)L, 75 /13—
TUAMIEL IR $ETRT . FROAEDIEEEIC DRL BEZHRELTLSA . EEOHKE
[CDOVWTOREFFRELTLVGD, ChIFMERS/IVR ITEWT, BR/IBREKEFBERRIC
FYURELERLGEN, TN EITERBOFROHZE/EHEICRENBEEELZTE-OTH
b, 56, DEEEEMESEE CIEINREGFEEDER. AEDTEHELIZEREESE
EELLTHBELTLS,

3. EREK M DRL {E

(EER/SEER AR ]

BEER/SHEREIEIC R (T A2 MM EIRE CTOMAILMEDORAERERE. ThThER 6 L 7 TR
¥, LEROEREGITHRTEINI-EZMEE TLET DL, AT THIE TIE Kar A 15 %, Py,
H 40 %FIEEEIMELGSI-CEM D, BRI ERIZIMATEMEESIZH 17T DRL EZERELT=.
BE. MTETELEBL T, iR D Kar KUMTERD Pu D AMNIEZEITIETLTWSI NS, TR TIEE
HETHRMICBHATER > TRENMTON TS EEREIND,

Al ikt RVBENTVREESHHRELKRLRENS BV EREIRLRE/FAED
RERELRTEE 2 ZEULDENELTNSS., TEL 6 KEEITHLTENE N DRL {E
ERELIz, BH. MRDOBEENES CTOEHKILDEO. DRL EFSEELLTRRL .,
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3 6. EAER/TAAR R OO 2 M I E R 52 (T7A1T)

S (SR E)
9 5| DRL & T—4
50 % 75 %
Kar [mGy] 463 601 85 MEz% 5787 fEHI
Sl s ; =
Pka [Gy*cm?] 72.0 102.1 63 fEE% 4047 SEHI
} Kar [MGy] 452 593 85 fifis% 1835 EH|
BR TR Pa [Gy-cm?] 65.4 89.4 63 fEE% 1316 HEFHI
K., [mGy] 582 769 76 FEER 219 fEI
BB AR A et = COF
" Pka [Gy*cm?] 102.8 156.1 54 HEE% 151 SE4I
Kar [mGy] 766 1086 78 HEE% 323 fEFI
B T SR m = o
- Pa [Gy-cm?] 133.4 186.5 54 §8E% 234 FEHI
C | EERSEEN AR PR RS /B (5 | K., [mGy] 395 556 72 HEER 696 S
- HERY) Pka [Gy*cm?] 66.9 122.7 51 fBE% 455 SEHI
Kar [MGy] 377 483 56 fEE% 218 fEHI
2R %72 /B
RSN R/ Pka [Gycm?] 68.2 83.0 42 fgsk 161 fEI
—— Kar [mGy] 483 720 80 Tﬁ:?i 686 FE1FI
Pka [Gy*cm?] 87.4 135.7 59 fBE% 453 SEHI
5% 7. BAER/SEERGEIB D 2T B &g (i)
S (SR m)
4o ¥ DRL £ - T—43
50 % 75 %
Kar [MmGy] 369 526 85 FEE% 2499 SEf
S50 m = TR
Pka [Gy*cm?] 471 61.1 63 HEE% 1738 SEHI
i Kar [mGy] 363 511 83 fEz% 1581 fES
RR B Pka [Gy*cm?] 440 57.3 62 fEE% 1161 FEHI
Kar [mGy] 278 473 56 fEE% 142 FEHI
BB AR A et e
" Pka [Gy*cm?] 59.4 77.0 39 fEE% 102 SEI
Kar [mGy] 519 817 56 fEE% 153 fEH
S T S m = R
= Pka [Gy*cm?] 76.2 151.7 41 /EE% 110 SEHI
| EEHMEBARE R/ FAE (4 | K., [mGy] 297 392 40 HE5% 163 SEL
2 HER) Pka [Gy-cm?] 415 72.2 26 % 96 SEFHI
Kar [MmGy] 359 504 26 fEE% 48 JEHI
B B m - =
Pka [Gy-cm?] 452 82.6 18 /EE% 26 fEHI
— Kar [mGy] 359 1000 9 ﬁﬁ'ﬁ 9 fE1F
Pka [Gy-cm?] 51.2 77.2 4 1% 4 FE|
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MERARE (% 8) Tk RLBEN B VINEEEFIELRLFEIELHEEEEARIE S /A
E(FHBIZETHEK, THEDENELTVNS, COOMERABEICELWTHEZME
WELERRIC. EBYL 6 REBICHLTENET N DRL {EZHRELT =,

BE. BEBRESOICHMICHOELBITT —4%. BARKSROLENABRERMSHARS
AVELTHRETHFETHDINDTSEITLTLMZELY,

3 8. EAAR/THARGAI OO I E NIA AR (IVR)

S (SR E)
| DRL & F—4
50 % 75 %
Kar [mGy] 1473 2144 79 [EE% 7150 FEFI
Sl s - =
Pxa [Gy*cm?] 155.0 198.3 61 fEE% 5072 SEI
Kar [mGy] 2330 3051 79 KEE% 2648 SEI
EREIRE et =
Pka [Gy*cm?] 165.7 213.2 61 fEE% 2038 HEHI
Kar [mGy] 2752 4080 58 MEz% 202 fE
BB IR A T ket = TR
" Pka [Gy*cm?] 2375 409.5 39 WEER 132 SEH
Kar [mGy] 3335 4746 72 K8E% 480 SE
RIS B AR et =
# Pka [Gy*cm?] 315.8 430.8 53 faE% 327 fEHI
| EERSEEN AR PR TS /B (5 | K., [mGy] 572 816 70 #EZ% 1001 %S
2 HERY) Pka [Gy*cm?] 97.6 146.1 52 fBE% 657 SEHI
Kar [mGy] 1000 1434 77 8% 1463 SEHI
B BRI el -
Pxa [Gy*cm?] 159.8 2257 60 fEE% 940 FEHI
—— Kar [MGy] 1705 2476 70 T]’rﬁ‘x 374 fEHI
Pxa [Gy*cm?] 240.0 319.6 50 fEE% 223 SEI
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(@Y xEbeD)

BRATOLEESIZE TEEMAT—TILIREL PCI DRERERER 9 ITTT, BEIIRDZER

BETIE. K., & P DRI KEELDTEND DRL BEEZFNFNIZHE LT, £F-. PCIZHL
TIECTO BL CTO HTIX. FROHSZENERLGIENSKREDLH 2 EOENELTLSZO.
& %%5 (T TDRL{EZHREL=.

BE. AT —TILRELPCIIZEVWTODREFEHERIF 161 cm BE., FHKEIL 62~63
kg FBEELGHTLVS,

%+ 9. BRADEEE DO ZEhT—TILERE L PCI

S (MBI R) IHER
o DRL £ EHERE T4
50 % 75 %
(F#£SD)

B Kar [mGy] 499 702 161.0%£9.3 cm 1698 fEI
Pxa [Gy*cm?] 378 59.3 62.2+12.9 kg 1669 FE!
Kar [mGy] 1257 2042 161.7%£9.0 cm 1665 fiE 451
Pal Pra [Gy*cm?] 94.1 152 63.1+12.4 kg 1626 FEHI
PCI Kar [MGy] 1177 1816 161.8+8.8 cm 1238 S5
JE cTO Pxa [Gy*cm?] 86.6 134 63.2+12.4 kg 1206 JiE 5
PCI K., [mGy] 2254 3939 161.9%+9.8 cm 156 fE 51
CTO Pxa [Gy*cm?] 192 281 62.7+12.1 kg 154 JE 5]

AATOLEEEICEH TS RFCA DFREHERER 1017RY . RFCAIZELT, 3EPVIEPVIF
BELBLHER. K, EP I EICPVIFHTEMEEIZH>TWSIEM D, ZNENIZDRLE
FETEL=,

T, BEO YR REFHAREIZHMNDT—TILIRE -PCI LIZIZRBETH S,

F 10. ALV fE1L D RFCA

S (ESALR) T HE R
o DRL & THERE T—4
50 % 75 %
(FE#£SD)

RECA Kar [mGy] 260 603 164.1+9.3 cm 799 fiE 5l
Pxa [Gy*cm?] 340 71.3 64.9+135 kg 732 FE
RFCA K., [mGy] 196 558 163.5+9.6 cm 312 fEfI
JE PVI Pxa [Gy*cm?] 26.3 57.2 63.6+14.5 kg 280 fE5|
RFCA K., [mGy] 317 645 164.4%£9.1 cm 487 fEI
PVI Pwa [Gy*cm?] 40.8 89.2 65.7=12.9 kg 452 E15]
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INRIDIEFBEIRIZE T EEMAT —TILRE AR, 2 TOFEREZSEL-BRZR11I2RT,
FEANERALI-R 12 DBMAT—TILERE. R 13D IVR ELLEL-IGE . REMNEGEICELY.
Fr. EREPICLYBREDENKENIEN S, DRL EIIBREL AR, FHRICEASLTEET
HlEELT=,

F- R 11 FETOERBEZEALBITDH, BREKEDZEREIRAELLELKEL
HoTLVA,

& 1. DRID A

970 (M5 m) EYER
Fih DRL & EHEE T4
50 % 75 %
(FE#£SD)
Kar [MGy] 96 159 98.5+33.4 cm 366 FE1HI
Pediatric
Pka [Gy*cm?] 7.4 14.9 18.7£154 kg 303 fE1H]

INRIDRBREIZE T EBMAT —TIVREDERADRAERRRER 12 ITFRY . RETE. &F
D ERICHEVMEENIER K., & P NEITEML TS, SO0, FHEIZES DRL FEDK
DHREETHD,

= 12. INRIDEAT—TILEREDE&HIEX 52

5% (EHLR) TR
i DRL £ EHEKRE T3
50 % 75 %
(FFy+SD)

. Kar [MGy] 58.1 103 62.0+7.6 cm 62 JiE {5l
Pia [Gy*cm?] 43 7.0 6.0+1.8 kg 44 5|
|~ 5 Kar [MGy] 80.1 127 85.6+13.5 cm 134 fEH
Pxa [Gy*cm?] 6.3 123 11.7+3.7 kg 115 EH
5~ 108 Kar [MGy] 129 194 115.6+20.8 cm 45 45l
Pxa [Gy*cm?] 10.9 14.3 231+72 kg 35 JEHI
0 ~ 15 Kar [MGy] 161 351 1445+18.4 cm 31 EFY
Pxa [Gy*cm?] 19.4 472 414+128 kg 26 JEHI
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INRIDRESREL IVR IZH (T FERMIRA DREERER 13 12R T /DRDEMESE IVR TOAEFIEK
(T DFRIKIZLE AR DG VBB REGS>TUOD T EDD 5 ETD Ko & Pra DIRENE. 6 5%
M5 10 HmELLBRLEVVEETHY, EHICKY IVR DRRFEIZRERYLAHDENRZ D, FHANEE
BT BHE 1 mh D 5 BTIEAMIILEREMEILRMA D THSH. 6 mhA D 10 ETIHLEF
RRIBEAT—TILEBENRFZLO TV FREBO LFE THREFEMLTOSD AEF
DEVTIHREMET T IHERRRICENSIEBZEZONL. LML AREFNDENIEND, £
TOMRIZHIGFAIRETHDIMNEITHEED =, 6 mH 5 10 % TH DRL fEF 1 M D 5 D DRL
ELRIFLLERT LT S&E NNRIDEEMERE IVR TOEHFIBEIZOLERG T LILELDH
3.

= 13. /INBIDEE IVR O E#HTE X 5

S (WEHHELR) EHER
23 T DRL £ EHEE T—43
50 % 75 %
(E¥£SD)

o Kar [MGy] 47.3 146 549+7.1 cm 7 FEI
Pka [Gy*cm?] 1.8 75 427416 kg 7 SE45I
Kar [mGy] 98.0 209 86.7+14.6 cm 31 fEI

1 ~ 58
Pka [Gy*cm?] 6.1 16.0 11.9+43 kg 25 JE
K., [mGy] 39.8 130 131.9+12.7 cm 11 SEHI

5 ~ 10 8%
Pxa [Gy-cm?] 35 8.4 29.0+7.7 kg 10 JE4
K., [mGy] 111 501 156.5+8.2 cm 8 fE1HI

10 ~ 158
Pa [Gy*cm?] 18.2 46.0 452471 kg 8 fE1HI
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(Feo RS AR AR )

MRS ERTEIIZH 175 IVR DR EFERER 141217, WERFEE IVR LT TEVAR, (&85 IVR
TIX EVAR LFFHIRAM A AR D TACE [CDRL EZERELT-, AETIE. FROEHMEERLELL T,
TACE [Z#ULVT BCLC (Barcelona Clinic Liver Cancer) i& #1548, 1AM BEAEN 0DER, Ei2E)
AREL. SERABERMA DREIR, VEAR—ILHE—XHDEIR, TEVAR-EVAR TlEaq /LI
FEBRERODERE. MPFIURF)—VDEE. TS RADAREZEFRAIzH, §EID DRL EDR
EIZFFRHOBHMEERICOVTEHZBRIN TGN LICEENLETH D,

HEH. MREERGEEL IVR ICEVWTHEEFHERIL 160~162 cm F2E. FHIKREIL 59~61 ke
BELE-TNVS,

= 14. WEEERFEIH D IVR

S (WEHHELR) IEHeERE
B4 DRL £ EHHE T—A
50 % 75 %
(FE§£SD)
TAGE Kar [mGy] 867 1441 160.4%5.6 cm 124 1EE% 372 fEHI
Pka [Gy*cm?] 139 273 61.4+78 kg 111 E5% 333 fEHI
Kar [MmGy] 451 826 161.3%+7.0 cm 71 18E% 213 fEHI
TEVAR »
Pka [Gy*cm?] 123 198 59.0+8.0 kg 61 fEz% 183 SEHI
VAR K., [mGy] 577 1037 162.5+5.9 cm 86 MEE% 258 SEI
Pka [Gy*cm?] 127 205 59.5+7.3 kg 74 EER 222 FEHI

4. BEBEOEEFERBEEIE(DRLs2015 DHEHE)

DRLs2020 TMtFh&L T, DRLs2015 TOIREFREZMBEL D DORHHAD DRLEZBIEY S
Ehvn, MEHRSS-IVR 818 TH DRLs2015 THREIMN=IT7URLEZRAVWEEDEEBRIRER
% DRL EELL THRALT=.

AARMERS 13—~ 3V EMPEMSNREMBERBTOE 12 BIEMRAMEER
BRIRESIVE 20 5 7 AREEHENBRFEHLLTURESIN BHEERTD 448 KiEIC
BITE77)ILPMMA)20cm ZALV-EBERBFEERME COBERFEERZH 1 [TRY.50 /N\—
224 )LEIE 8.8 mGy/min, 75 N\—EBRAJLEIE 125 mGy/min &Xof-, RT—4R(%, B
T A=AV EMRERSHERBER O FTBL TSR, HAHLIIBEL TV AIER TOE
EFERRERTHAEN D, — BRI LTHEBZOEESIVIRERMENEEZZONS. CDOIEMD,
DRLs2015 &EI#%IZ 75 /8\—t B4 JL{EZE DRL {EEL TERAT A EFH#LWNEEZ NS,
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50

n—448 25thPercentile =5.5mGy/min

mean 10.1mGy/min 50thPercentile =8.8mGy/min

40— min 0.9 mGy/min 7. -
75thPercentile =12.5mGy/min

35 max  70.7mGy/min

82thPercentile =15.0mGy/min
30 |
92thPercentile =20.0mGy/min |

45

25
20 I

15

10

P

Fluoroscopic Dose Rate (mGy/min )

1 REDEEERRER

# 15 [ZHIE] 2015 F(ZERTE LTz DRLs2015 THDT—A LS EIFRETL TLVS DRLs2020 DT —4&
D L% Y, DRLs2015 T® DRL {E&7:S 20 mGy/min (£, S EIT—STO 92 /83—t 44 LB
L2125 ENRBALE R TOEEREREDRBILNEATNSEEZ NS, DRLs2015
TODRLETH D 86 /3\—t A JLEIL. SEIDFHAET 17.2 mGy/min THDHZED S, DRLs2020
TOREFRHEEZED DRL {EF 17 mGy/min EERFELT=,

%% 15. DRLs2015 & DRLs2020 T —4 Lb i

25 % 50 % 75 % 82 % 86 % 92 %
DRLs2015 7.2 10.6 16.9 18.9 20.0 244
DRLs2020 55 8.8 12.5 15.0 17.2 20.0
(mGy/min)

SEIOBRKT—2ZBELI-BERESSDEBER TOEAZEENEEERIRERLREEICH
BL. FOHEREZKR 16 2R AIDEBETD 75 /1N\—E2 2/ JUEIX 17 mGy/min 28 A TH
Y. BN KEFECORABYICEVTHLEBEHOEESRBRER (LhOMEZICHELEVVRE
TdHo71-, DRLs2020 THREL-EEFERREFED DRL EEZSELL T KERTEDRBELHIHE
HEINDIENEFEND,

BE.EERBTOBRERIEKBENRBELLICEVNT, REBRBERDRT-EHIIEETH
PN BREREZTORELICKAIZRBILERFEMICITSITOERICENTIL., REREERD
RAMNFINZEEZONSZLIEENDETHS,
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& 16. ERE-RRICETHEEBRRER

Procedure 25th percentile 50th percentile 75th percentile Number of data
Nero 6.0 8.6 121 98
CAG 9.0 12.5 17.9 98
PCI 9.0 13.1 17.7 98
RFCA 3.0 4.6 15 65
Pediatric 44 6.9 9.7 22
(mGy/min)

5.DRLERICELTOEELRE

DRLs2020 Tl&. BRKRICH TR EERTEES DRL ELLTIRAL. £MEEHTENZ L DRL B
DEEEINTNNSIEN S, BEZEIZBWTIE, BERDKTOEERREZL DRL ELLLE
FTEHIEN. BHEORBEILDE—STHS.

FEORNRELEST-BEREL, DIEEEIZSVLTEYEER 161~164 cm, FHAE 62~65
kg, MIBEERFEIHICH LV TFHH R 160~163 cm, FH{AE 59~61 kg LHE> Tz, HFIZ. KED
ZALIEHEWNBR - IREBRETE LT DT, DRLIEED LEERDBIZIZTENDEELLS,

ERPRIC#(75 DRL fECBMERRELLLERLI-#ER.DRL BEXYEWMEEIZE. ZO—EELT
HERTEHMENBZZOND . BEBHRIFEERD DRL ELLLEMREL. BIEEHEL TV
12&E =LY, Fz, BREKTO DRL {E&YKIBIZELMESIC(E. BIEICRHEN GV ERETT DI,
EEFRREXEDDRL EZSEICBREDEERERELTERTHIENEETHD,

6. TNt

K 17 IC5EIORE 1~3 DERBLUSELLLIBNORERREOLEEZRT. R 1TDJL
—# L ENZ DRLs2020 TD DRL E(KF). =& TDELLGST-T—2THA.

BEER/SEERMEEI TIX AT 1 DEERZDHEIC DRL [BERTE L -, WM EiRe LINBIIRE /21T
D 75 IS—EUEMIIVEX. WThEAE 3 OENETERSINZAE THONIELEIRIZEL
5HDTIFGL F2. 6 FREFTD 50 /S—EU2ILEDBARQ2019 F)hoDHeE LB LTH
SEDORERREIRLALETHLIEEZLND.

MEEIETIE RE 2 DFERZEHEIC DRL EZFHREL . BHIAT—TILRES LU PCI D 75
N—E A EIE. WThEREE 3 LELMETH f=. LA ENETORAERRICLETSL
BUMEELEH>TEY. 4FIC PCl TOREIFFLMETH>T=. 728, PCl T DRL fEIL CTO IZHLY
TIECTO D 2 fFLLELLSOTULNS,

MRS ERPEIZ TIE. AE 3 DHEREZLLICDRLIEZHREL-. BN ETERIN-EEESH—
BEEORERRLBIHICELSETII SEDOREHRIZLELGETHILEEALNS.
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K 17. FEAERBREDLLER

BX =+, 25 ® S D L) S0
RRH 75 n=VA{ME A5 | mE2 | W o ?fﬁ 6) (7:5 2) IEzTnfs) 74()2'3?5 "
SEED/TEERSENE | K. (MGY) 601 526 628 921
PWIMERS | P (Gy-cm?) 102 87 875 144
RS Ka, r (mGy) 3100 2939 2763 4471 4750
mERBE Pia (Gy-cm?) 210 232 186.5 271 360 192 62
LM iE4EE K., r (mGy) 700 767 1000
ZWAT—TIV | Pea (Gyrcm?) 59 55 494 28 55
DIgESES | e (MGy) 2042 | 1746 3000
PCI Pia (Gy*cm?) 152 130 98.4 49 75
1D 3 Ka.r (MmGy) 3900
PCI(CTO) | Pe (Gy-cm?) 280 350
[infick:iSEb e K. r (mGy) 1400 987 1900
TACE Pia (Gy*cm?) 270 249.2 400 224 300
HoRE SR 4EIE Ka.r (mGy) 830
TEVAR Pia (Gy-cm?) 200 203
o ER4E Ka.r (mGy) 1000
EVAR Pia (Gy-cm?) 210 203 159
1. 8EEH
1) BER.THEEREAZE, LTHSEH., NEF. EXEF. MK—E,. KAE. HKF

2)

3)

4)

5)

6)

7

8)

— OB, FHE— 2020 A EORERRMOEHRZBEICE THERBREDERE
AE. BARS R AR M 76(1): 64-T1

ERFEEHRBERRYET—, 2015 RFOENEERHAEERICEIEHMSELA
JLDERSE. http://www.radher.jp/J-RIME/report/DRLhoukokusyo.pdf

BAR ZE E+EET.ME SFOIR BOMERE ER EFORK 8O AN E
E 2020 DRLs2015 OMERF-IVR DEFICHITEMRRIAS LCEMIER D&, B
RBGHRE M AR MES 76(2): 210-217

MEHS-IVR BEICETHENLARZHRTOEZMSEL AL ]I 60 FAERE.
ARTNU £ E E 3 KRR A=

Etard C, Bigand E, Salvat C et al. 2017 Patient dose in interventional radiology: a
multicenter study of the most frequent procedures in France. European Society of
Radiology 27:4281-4290

Ihn YK, Kim BS, Byun JS, et al. 2016 Patient radiation exposure during diagnostic and
therapeutic procedures for intracranial aneurysms: a multicenter study. Neurointervention
11(2): 78-85.

NCRP. 2012 Reference levels and achievable doses in medical and dental imaging:
Recommendations for the United States. NCRP Report No. 172. National Council on
Radiation Protection and Measurements, Bethesda, MD.,.

Schegerer A, Loose R, Heuser L et al. 2019 Diagnostic Reference Levels for Diagnostic
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9)

10)

and Interventional X-Ray Procedures in Germany: Update and Handling. Fortschr
ROntgenstr 191: 739-751.

HIQA. 2020 Diagnostic Reference Levels: Guidance on the establishment, use and review
of diagnostic reference levels for medical exposure to ionising radiation. The Health
Information and Quality Authority (HIQA)

ARR, mREEZ, B, RIS, FIER., IAEE, BEhXXF. iR, FHEH
2019 BMEHRFICHE ITHRERITFEORBILADE S NEREZEERRIEIC
FHEBRBFZEM-REHANZHSELANILREDATREMERE. BABRSNREMFRHEE
75(3):263-269
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EHUTe  BEER

wEE Ok HE. XA F
B BREOIRIR ZH

MEHE 20203 A 16 A

o, B Rz, K B

HET JeBh, RAB B

1. DRL fE
Kar Pra 12 2R B e AL
[mGy] [Gycm?] [min] [[El]

BT i 52 30 17 5 5
BE-B-+2EREE 110 45 6 27
BE-B-+2EBRER (FBiR) 230 61 13 45
RE-B-+-HEREE (&2 89 29 6 21
ALIREREA 150 47 28 6
K& CERm) 552 130 46 11 27
WITIEREEREE 1SS ERCP (M) 93 26 14 12
BT ERREE S, ERCP CAH) 170 36 17 13

EXHRIRE 38 8 8 1
Hril EEAR K E
AT—T IV A 8 3 3 2
(CV AT -R—MMEA)
fEHERTOvY 49 9 3 2
fEMEREER (21TA) 69 26 4 11

1) ERESH—IEEE(L ICRP Publication 135" T KAP: Air kerma area product : Py, &3R50

WEFEFKELIL DAP:Dose area product
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Preface

Five years have passed since the Diagnostic Reference Levels (DRLs) were first published
in Japan in June 2015. With this revision of "Diagnostic Reference Levels in Japan (2020
edition)" report (commonly referred to as the Japan DRLs 2020 or DRLs 2020), seven modalities
are being released. This revision was prepared as per the results of a fact-finding survey
conducted by the Japan Network for Research and Information on Medical Exposure (J-RIME)
in cooperation with related academic societies.

Japan DRLs 2015 was established for six modalities as a compiled "Setting of DRLs based
on the results of the latest domestic fact-finding survey" report in cooperation with related
academic societies under the activities of J-RIME. Multiple experts, including physicians,
clinical radiologists, and medical physicists, discussed the data, and expert advice was obtained
from international organizations, including the United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR), the International Commission on Radiological
Protection (ICRP), the International Atomic Energy Agency (IAEA) and the World Health
Organization (WHO). The establishment of national DRLs in Japan is ground-breaking, and has
had a major impact on radiation protection in medicine in Japan and has been reported on by the
media.

When initially published, the DRLs 2015 had not been included in laws and ordinances and
were positioned as one set by the academic societies in the framework of the J-RIME, but were
recognized and implemented in domestic radiation practice through the educational activities of
academic societies. With the revision of the Medical Law Enforcement Regulations in March
2019, safety management systems for medical radiation have become an important part of the
"Guidelines from relevant academic societies" in the dose management of medical exposure, and
the DRLs 2015 has been, in effect, incorporated into laws and ordinances.

Based on these circumstances, the DRLs 2020 have been developed in a timely manner
with the cooperation of relevant academic societies in a similar manner as that of the DRLs 2015.

Radiation medicine has come into wide use in modern times and become an essential part
of medical care. Continuous advances have been made by introducing new methods and devices.
While radiation medicine has brought great benefits to the general public, the medical exposure
of patients has been increasing. Note that medical exposure accounts for a considerable part of
the radiation exposure of the population in developed countries when combining natural and
artificial radiations.  Thus, it has been recognized domestically and internationally that radiation
protection efforts are crucial to allow patients to enjoy safe and effective radiation therapy.
‘Justification’, ‘Optimization’, and ‘Dose Limits’ are three principles in the protection against
various radiation exposures. However, unlike occupational and public exposure, dose limits
have not been defined for protecting patients from medical exposure. The medical exposure of



patients differ from other types of exposure in that patients are exposed to radiation intentionally
and in that patients themselves receive benefits; thus, a uniform dose limit may limit medical care
and lead to disadvantages to patients. Therefore, the principles of justification and optimization
must be followed for the medical exposure of patients and, for optimization, the DRLs are an
important tool for optimizing radiological diagnosis and interventional radiology (IVR).
Currently, the international standard is to establish and implement DRLs for each individual
country. In 2017, the ICRP released Publication 135, which comprehensively discusses DRLs.
This document provides historical information on the 20 years after the first introduction of the
term diagnostic reference level by the ICRP and guidance. During the establishment of the
current DRLs 2020, ICRP Publication 135 was used as a reference.

While Japan has considerably contributed to the development of radiation medicine over
the years, knowledge about medical exposure has been accumulated but has not been systematized
for protection against medical exposure. Therefore, it was recognized that there was a
requirement to gather and share domestic and overseas research information on medical exposure
with the cooperation of numerous experts in collaboration with academic societies and to establish
a medical exposure protection system that is appropriate for the situation in Japan. In 2010, J-
RIME was established as a parent organization for these activities in cooperation with related
academic societies. The J-RIME’s objectives are to collect data on medical exposure such as
exposure dose and risk assessment in radiation medicine to gain an understanding of the actual
status of medical exposure in Japan and create an appropriate protection system for medical
exposure in Japan based on international trends.  As of 2020, J-RIME has expanded the scale of
its organization and activities with the participation and cooperation of academic societies,
institutions, universities, professional organizations, medical facilities, governmental agencies,
and associated industries related to radiation therapy and protection, and is also functioning as an
all-Japan network.

Finally, 1 would like to express its sincere gratitude to all of the relevant parties for their
tremendous efforts and support and for being accommodating during this revision of the DRLSs.

July 3, 2020
Japan Network for Research and Information on Medical Exposure (J-RIME)
Representative ~ Makoto Hosono
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1. Background of Establishment of Diagnostic Reference Levels
(DRLs 2020)

International guidelines on international basic safety standards, such as the International
Commission on Radiological Protection (ICRP) and International Atomic Energy Agency (IAEA),
state that Diagnostic Reference Levels (DRLs) are tools for optimizing medical radiation
protection in the diagnostic field. DRLs include determining which dose is defined as the dose
to be used for DRL, how this dose is to be measured, how this accumulates and how these are to
be implemented. Moreover, DRLs are closely related to the quality assurance of equipment and
methods and play an important role in optimization. Overseas, the European Union (EU)
Council Directive 97/43/Euratom (June 1997) established a medical radiation protection
framework in Europe, in which the establishment of DRLs in the diagnostic field was required in
EU member countries and, in response, DRLs have been incorporated in various countries.
Moreover, in the United States, DRLs from the American College of Radiology (ACR), American
Association of Physicists in Medicine (AAPM), and National Council on Radiation Protection
and Measurements (NCRP) are considered to be the de facto standard.

In Japan, at first, various organizations, academic societies, organizations, and researchers
conducted a survey on diagnostic doses and proposed standard diagnostic doses. However, these
were not necessarily conducted with sufficient cooperation of numerous related parties; therefore,
there were no widely accepted DRLs available. Therefore, as part of its activities, the Japan
Network for Research and Information on Medical Exposure (J-RIME), which was established as
an organization to share and collaborate on medical exposure research information, set up a DRL
working group of members assigned from each organization in August 2014 to create DRLs.
After defining diagnostic doses, the survey method were jointly evaluated in detail by constituent
organizations on one platform, a large-scale national survey was conducted, the results were
tabulated and analyzed, and the work was performed with repeated discussions between
committee members considering comments from domestic and overseas experts. Consideration
was given to maintain transparency and objectivity during the process. In this manner, the first
national DRLs were established for Japan (Japan DRLs 2015) and became widely recognized as
a standard tool for promoting optimization in radiation protection within the country.

ICRP Publication 135, which defines the use of DRL in radiological diagnosis,
recommends DRL revisions at least every 3-5 years. This is necessary to drive broader
optimization by implementing DRLs and to respond to changes in technical progress and clinical
demands. The DRL Working Group of J-RIME set 2020, which is five years from the initial
version, as the time of revision, and a decision was made to establish the DRLs 2020 after a series
of joint investigations and discussions by the constituent organizations. By enforcing the partial
revision of the Enforcement Regulations of the Medical Care Law that includes the safety
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management of radiation for medical use in April 2020, the optimization at each institution is
expected to be promoted using these new DRLSs.



2. Objective of Establishing new Diagnostic Reference Levels

2.1. Features of diagnostic reference levels (DRLS)

The DRLs are a tool for institutions to become aware of using higher doses than other
institutions and to facilitate the process of dosing optimization. The ICRP defines DRLs as "a
form of investigation level used as a tool to aid in optimisation of protection in the medical
exposure of patients for diagnostic and Interventional procedures" 9. The appropriate DRLs (a
common and easily measured or determined measure of the amount of ionizing radiation) for the
modalities will be determined by referring to the distribution of the DRL (e.g., 75th percentile)
obtained from such methods as dosimetry.

The most notable significance of this DRL is that it is not a dose limit and that it is not a
boundary that separates right or wrong in terms of medical actions V. A dose limit is the dose
that should not be exceeded. However, DRLs may be exceeded if clinically necessary V.
Moreover, DRLs are used for patient groups or test groups and are not used to determine whether
an individual patient or test dose is too high. Higher doses than those given to typical patients
may be required depending on the patient's weight and body shape.

DRLs are set per country, per region, or locally.  This is because equipment and procedural
protocols may vary from country to country and from region to region. The DRLs 2020
represent national DRLSs.

The DRLs are set in reference to the 75th percentile of the dose survey results and serve as
an index to identify examinations, equipment, and institutions that use high doses. In addition
to the DRLs, this report includes the 75th percentile and median value results from dose surveys
for each modality included in the text of the report, as appropriate. If the median of the
institution is higher than the median for the country, the median for the country may be a target
for further optimization. However, if the median value at the institution is lower than the median
value for the country, an assessment of whether the image quality or diagnostic capability is
sufficient can be prioritized in the optimization process rather than dose .

2.2. Utilization of diagnostic reference levels in clinical settings

Typical doses used at the institution should be investigated and, if the median value exceeds
the DRLs, a review should be performed to determine if doses have been optimized, unless there
are clinical justifications. In general, the capacity of the equipment used and protocols
(procedures) will be evaluated to identify the cause of any high doses and measures taken to use
amore appropriate dose.  After measures are implemented, the typical dose at the institution will
be evaluated again and compared in relation to the DRLs. ICRP Publication 135” recommends
annual dose surveys for computed tomography (CT) and IVR, and surveys every three years for
other examinations unless there are changes in equipment.  Protocols for new equipment should
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be evaluated before these are used to test patients and should be reassessed within 1 year of
introduction and when testing methods have been established. Note that throughout all of these
procedures, rather than seeking the best image quality, physicians attempt to achieve the sufficient
image quality required for each diagnosis.

The objective of DRLs is for optimization and not dose reduction. If the necessary
diagnostic information cannot be obtained from a validated test, this will then result in
unnecessary exposure. In particular, if the imaging conditions are changed, it is important to
confirm that the change in dose and image quality and diagnostic capability are ensured.

To promote optimization in the clinical setting, there is a requirement to compare the dose
at one's own institution with the DRLs. However, it is difficult to compare the dose at one's own
institution with the DRLs if no dosimeter is available. As a countermeasure for the time being,
numerical values calculated using the numerical dose determination (NDD) method ? or the use
of existing software that can calculate the exposure dose or use of display values on the equipment
can be substituted. Moreover, for dosimeters and phantoms, it may be useful to create a
mechanism by which the dosimeters and phantoms of affiliated organizations and other
institutions that own them can be used.

References:
1) International Commission on Radiological Protection, 2017. Diagnostic Reference
Levels in Medical Imaging. ICRP Publication 135. Ann. ICRP 46 (1)
2) Mori T, Suzuki M, Sato H, et al. 1997 A Study of Creating Guidance Level in Medical
Exposure [in Japanese]. Research reports of Suzuka University of Medical Science and
Technology 4, 109-129.



3. National Diagnostic Reference Levels Established in 2020
(Japan DRLs 2020)

The following are recommended as national DRLs in Japan.

3.1. Japan DRLs 2020 for Computed Tomography
3.1.1. Japan DRLs 2020 for Adult CT

CTDIvol DLP [mGy'
Protocol

[MmGy] cm]
Routine brain 77 1350
Routine chest 13 510
Chest to pelvis 16 1200
Abdomen and pelvis 18 880
Liver, multi-phase 17 2100
Coronary CTA 66 1300
Acute pulmonary thromboembolism and deep vein

) 14 2600

thrombosis
Whole body CT for trauma n/a 5800

Note 1) Standard body weight is 50-70 kg

Note 2) Liver, multiphase does not include the chest or pelvis. CTDI and DLP are based on the average of all
phases and the whole examinations, respectively.

Note 3) The CTDI and DLP of the coronary artery are based on a CTA scan and whole examinations,
respectively.

Note 4) The CTDI and DLP for acute pulmonary thromboembolism and deep vein thrombosis are based on the
first phase and whole examinations, respectively.



3.1.2. Japan DRLs 2020 for Pediatric CT

Age grouping

<ly 1-<5y 5-<10y 10-<15y
CTDlyol DLP CTDlyo DLP CTDlyo DLP CTDly DLP
[MGy] | [mGycm] | [mGy] | [MGycm] | [mGy] | [mGycm] | [mGy] | [MGy cm]
Head 30 480 40 660 55 850 60 1000
6 140 8 190 13 350 13 460
Chest
3 (70) (@) (95) (6.5) (175) (6.5) (230)
10 220 12 380 15 530 18 900
Abdomen
5) (110) (6) (190) (7.5) (265) 9) (450)
Weight grouping
<5kg 5-<15kg 15-<30 kg 30 - <50 kg
CTDlyo DLP CTDlyo DLP CTDlyo DLP CTDlyl DLP
[MGy] | [mGycm] | [mGy] | [mGycm] | [mMGy] | [mGycm] | [mGy] | [mGy cm]
5 76 9 122 11 310 13 450
Chest
(2.5) (38) (4.5) (61) (5.5) (155) (6.5) (225)
5 130 12 330 13 610 16 720
Abdomen
(2.5) (65) (6) (165) (6.5) (305) (8) (360)

Note 1) Doses refer to the 16 cm standard CT dosimetry phantom along with that refer to the 32 cm standard
CT dosimetry phantom in parentheses.
Note 2) The scan range for the abdomen is from the upper abdomen to the pelvis.




3.2. Japan DRLs 2020 for General Radiography

Examination Entrance-surface air kerma [mGy]
Chest PA (<100 kV) 0.4
Chest PA (> 100 kV) 0.3
Chest PA (medical checkup) (> 100 kV) 0.2
Abdomen (AP supine) 2.5
Infant hip joint (0-1y) 0.2
Infant chest (0-1 y) 0.2
Child chest (5y) 0.2
Skull 25
Cervical spine 0.8
Thoracic spine 3.0
Thoracic spine LAT 5.0
Lumbar spine 3.5
Lumbar spine LAT 9.0
Pelvis 2.5

3.3. Japan DRLs 2020 for Mammography

Mean glandular dose at 40 mm polymethylmethacrylate (PMMA) [MGy] 24

2D mammography mean glandular dose based on clinical data [mGy] 1.4

Digital breast tomosynthesis (DBT) mean glandular dose based on clinical
data [mGy]
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3.4. Japan DRLs 2020 for Dental Radiography
3.4.1. Japan DRLs 2020 for Intraoral Radiography

o Incident air kerma (K, i) [MGy]?
Examination site
Adults® Pediatric®

Maxilla

Incisor 11 0.9

Canine 1.3 0.9

Premolar 1.6 1.0

Molar 2.0 1.2
Mandible

Incisor 1.0 0.7

Canine 11 0.8

Premolar 1.1 0.9

Molar 15 1.0

As with DRLs2015, DRLs were set for the standard intraoral radiography using the bisecting or paralleling
technique and did not include other oral procedures such as bite-wing or occlusal techniques (bisection, axial
projection).

a) Incident air kerma (K, i): Air kerma at the one-tip without patient backscatter %4

b) Adult patients with standard body size

c) Ten-year-old pediatric patients

3.4.2. Japan DRLs 2020 for Panoramic Radiography

Air kerma-area product (Pxa) [MGy cm?] 134

Dose-width product (DWP) [mGy mm] 89

3.4.3. Japan DRLs 2020 for Dental Cone Beam CT

FOV Air kerma-area product (Pka) Air kerma at the isocenter
[MGy cm?] (Kiso) [MGY]
<40 cm? 841 24
40-100 cm? 1670 29
>100 cm? 1960 16




3.5. Japan DRLs 2020 for IVR

Head/neck

Diagnosis Angiography (pre-op) Kar [MGY] Pka [Gy cm?]
Saccular aneurysm 590 89
Cerebral arteriovenous malformation 770 160
Cerebral dural arteriovenous fistula 1100 190
Cervical carotid artery stenosis/occlusion 560 120
Acute cerebral artery stenosis/occlusion 480 83
Intracranial tumor 720 140

Diagnosis Angiography (post-op) Kar [MGy] Pka [Gy cm?]
Saccular aneurysm 510 57
Cerebral arteriovenous malformation 470 77
Cerebral dural arteriovenous fistula 820 150
Cervical carotid artery stenosis/occlusion 390 72
Acute cerebral artery stenosis/occlusion 500 83
Intracranial tumor (1000)* (77)*

Endovascular treatment (IVR) Kar [MGY] Pka [Gy cm?]
Saccular aneurysm 3100 210
Cerebral arteriovenous malformation 4100 410
Cerebral dural arteriovenous fistula 4700 430
Cervical carotid artery stenosis/occlusion 820 150
Acute cerebral artery stenosis/occlusion 1400 230
Intracranial tumor 2500 320

Note 1) K, r: Incident air kerma at the patient entrance reference point (mGy) displayed on the equipment
Note 2) Pxa: Air kerma-area product (Gy cm?) displayed on the equipment

Note 3) Cervical carotid artery stenosis/occlusion was in an elective case.

Note 4) *: Reference only because only few data are available
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Cardiac Regions (Adult)

Kar [MGy] Pka [Gy cm?]
Diagnostic catheterization 700 59
Non-CTO PCI 1800 130
CTO PCI 3900 280
Non-PVI RFCA 560 57
PVI RFCA 645 89
Note 1) PCI: Percutaneous Coronary Intervention Note 2) CTO: Chronic Total Occlusion
Note3) RFCA: Radiofrequency Catheter Ablation Note 4) PVI: Pulmonary Vein Isolation
Cardiac Regions (Pediatric, age grouping)
Diagnostic catheterization Kar [MGY] Pka [Gy cm?]
<ly 100 7
1-<5y 130 12
5-<10y 190 14
10-<15y 350 47
Interventional radiography
<ly 150 8
1-<5y 210 16
5-<10y 210 16
10-<15y 500 46

Interventional radiography for chest and abdomen

Kar [MGy] Pka [Gy cm?]
TACE 1400 270
TEVAR 830 200
EVAR 1000 210

Note 1) TACE: Transcatheter Arterial ChemoEmbolization
Note 2) TEVAR: Thoracic Endovascular Aortic Repair
Note 3) EVAR: Endovascular Aortic Repair

Entrance-surface air kerma rate in fluoroscopy

Entrance-surface air kerma rate in fluoroscopy (mGy min) 17

Note 1) Phantom incident surface dose rate at the patient irradiation reference point (Entrance surface dose rate:
Incident surface dose rate including backscattered radiation from a phantom)
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3.6. DRLs for Diagnostic Fluoroscopy

Ka r Pka Fluoroscopic | No. of images
[MGy] | [Gycm?] | time [min] per exam

Barium swallow 30 17 5 5
Upper gastrointestinal ~ fluorosco

l_Op J by 110 45 6 27
with contrast
Upper gastrointestinal  fluorosco

|-op : ] o b 230 61 13 45
with contrast (detailed examination)
Upper gastrointestinal ~ fluorosco

|-op : . by 89 29 6 21
with contrast (medical checkup)
lleus tube insertion 150 47 28 6
Barium enema 130 46 11 27
ERCP (diagnostic) 93 26 14 12
ERCP (treatment) 170 36 17 13
Bronchoscopy 38 8 8 1
Total parenteral nutrition
catheterization 8 3 3 2
(CV catheter-port insertion)
Lumbar nerve root block 49 9 3 2
Lumbar myelography 69 26 4 11

Note 1) KAP (Air kerma-area product) was expressed as Pxain ICRP Publication 135 . The conventional

notation is DAP: Dose area product

Note 2) Incident air kerma at the patient entrance reference point (Ka,) is the incident air kerma at the patient
entrance reference point for fluoroscopes specified in JIS Z 4751-2-54 ? (excluding backscatter)
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3.7 Japan DRLs 2020 for Nuclear Medicine
3.7.1. Japan DRLs 2020 for SPECT radiopharmaceuticals

Radiopharmaceutical

Adult dose [MBq]

Bone: *"Tc-MDP 950
Bone: *"Tc-HMDP 950
Bone marrow: *In-chloride 80

Cerebral blood flow: *™Tc-HMPAO (rest or stress) 800
Cerebral blood flow: ®*"Tc-HMPAO (rest and stress) 1200
Cerebral blood flow: **™Tc-ECD (rest or stress) 800
Cerebral blood flow: **™Tc-ECD (rest and stress) 1100
Cerebral blood flow: 121-IMP (rest or stress) 200
Cerebral blood flow: 121-IMP (rest and stress) 270
Brain receptors: 12%I-iomazenil 200
Striatum: *23|-ioflupane 190
Cisternography: In-DTPA 40

Thyroid uptake: Na'%| 10

Thyroid: ®°"TcO4 240
Parathyroid: 2°'Tl-chloride 120
Parathyroid: ®™TcO,4 300
Parathyroid: ®™Tc-MIBI 800
Lung ventilation: 8MKr-gas 200
Pulmonary blood flow: ®*"Tc-MAA 260
Radionuclide venography: *MTc-MAA 500
Liver/spleen: ®™Tc-phytate 200
Hepatic function: ®*™Tc-GSA 260
Hepatobiliary: ®°™Tc-PMT 260
Liver and spleen: **™Tc-Sn colloid 180
Myocardial perfusion: 2°'Tl-chloride 120
Myocardial perfusion: %MTc-tetrofosmin (rest or stress) 840
Myocardial perfusion: %™Tc-tetrofosmin (rest and stress) 1200
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Myocardial blood flow: " Tc-MIBI (rest or stress) 880
Myocardial blood flow: " Tc-MIBI (rest and stress) 1200
Myocardial fatty acid metabolism: 231-BMIPP 130
Cardiac sympathetic function: 123I-MIBG 130
Cardiac blood pool: **"Tc-HSA-D 970
Myocardial infarction: ®™Tc-PYP 800
Salivary gland: ®*MTcO4 370
Meckel’s diverticulum: *™TcOy4 440
Gastrointestinal bleeding: **™Tc-HSA-D 1040
Protein leakage: **"Tc-HSA-D 1040
Static renal imaging: " Tc-DMSA 210
Dynamic renal imaging: *™Tc-MAG 3 380
Dynamic renal imaging: ®™Tc-DTPA 390
Adrenal cortex: *3!I-adosterol 40

Adrenal medulla: *#1-MIBG 130
Tumor: 2°'Tl-chloride 120
Tumor and inflammation: 8’ Ga-citrate 120
Somatostatin receptor: ''!In-pentetreotide 120
Lymphatic vessels: °"Tc-HSA-D 830
Sentinel lymph node (breast cancer): *™Tc-Sn colloid 120
Sentinel lymph node (breast cancer): ®™Tc-phytate 120
Sentinel lymph node (melanoma): *™Tc-Sn colloid 120
Sentinel lymph node (melanoma): ™ Tc-phytate 120
RI angiography: *™Tc-HSA-D 1000
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3.7.2. DRLs for PET radiopharmaceuticals

Radiopharmaceutical Adult dose [MB(q]

Brain function: C*0,-gas (2D acquisition) 8000
Brain function: °O,-gas (2D acquisition) 6000
Brain function: C1O -gas (2D acquisition) 3000
Brain function: C*0,-gas (3D acquisition) 1800
Brain function: °O,-gas (3D acquisition) 4500
Brain function: C*0-gas (3D acquisition) 3600
Amyloid: '8F -flutemetamol (in-house preparation) 2601
Amyloid: ‘8F -flutemetamol (delivery) 260V
Amyloid: '8F -florbetapir (in-house preparation) 3700
Amyloid: ‘8F -florbetapir (delivery) 370
Amyloid: '8F -florbetaben (in-house preparation) 300Y
Cerebral glucose metabolism: *8F -FDG (in-house preparation) 240
Cerebral glucose metabolism: '8F -FDG (delivery) 240
Cerebral glucose metabolism: *8F -FDG (dose per body weight) 4
Myocardial glucose metabolism: *8F -FDG (in-house preparation) 240
Myocardial glucose metabolism: 8F -FDG (delivery) 240
Myocardial glucose metabolism: 8F -FDG (dose per body weight) 5
Myocardial blood flow: 3NHj3 (in-house preparation) 520
Tumor glucose metabolism: 8F -FDG (in-house preparation) 240
Tumor glucose metabolism: ‘8F -FDG (delivery) 240
Tumor glucose metabolism: 8F -FDG (dose per body weight) 4
Inflammation: 8F-FDG (in-house preparation) 240
Inflammation: 8F-FDG (delivery) 240
Inflammation: 8F-FDG (dose per body weight) 4

Note 1) This criterion was set for amyloid (*3F-flutemetamol, *8F-florbetapir, 8F-florbetaben) by referring to
the package insert.
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3.7.3. DRLs for SPECT/CT hybrid CT

SPECT/CT (Attenuation correction only)

CTD Ivol [mGy]

DLP [mGy-cm]

Brain

13.0

330

Heart

4.1

85

SPECT/CT (Attenuation correction and image

fusion)

CTD Ivol [mGy]

DLP [mGy-cm]

Whole body 5.0 380
Brain 23.0 410
Head and neck 5.8 210
Chest 4.1 170
Heart 4.5 180
Abdomen, pelvis 5.0 210
Extremities 4.6 230

3.7.4. DRLs for PET/CT hybrid CT

PET/CT (Attenuation correction and image fusion)

CTD Ivol [mGy]

DLP [mGy-cm]

Whole body (medical examination) 6.1 600
Whole body (medical checkup) 55 550
Brain (medical examination) 31.0 640
Heart (medical examination) 9.1 380
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