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Proposal for Rosai Diagnostic Reference Levels (DRLs) as Local DRLs and Benchmark
Doses (BDs) in General Radiography
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[Abstract]

The goal of this research was to create the most appropriate index dose for optimizing protection against medical ex-
posure in General Radiography. We distributed questionnaires to 34 Rosai hospitals nationwide. The investigation period
was from June 2016 to September 2016.The investigated regions were 18 regions in general radiography. The response
rate was 91%. Survey results were significantly lower than nationwide survey results (2011) in all regions (»<0.01) (e.g.,
mean (* standard deviation) entrance surface dose in the adult chest was 0.19 = 0.09 mGy with results from this survey
and 0.27 + 0.35 mGy with nationwide survey results). Entrance surface dose was also significantly lower with a flat panel
detector than with computed radiography in 9 regions in results from this survey. Based on these results, we propose Ro-
sai diagnostic reference levels (DRLs) as local DRLs and benchmark doses (BDs).
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EEXIFQ1%THo7z. ARABEBREILERAEHER (2011) KDELTOBUTRENMEN >72 (p<0.01) BIRIERLABIEBIEFED
FYAFERERE HEERZE) FAFATERN0.19+0.09MGy CLERAEHEREN0.27£0.35mCy). FAAFAELRDOILBMTIE
computed radiographyD#R& & D Eflat panel detectorDIFEDAIMEN o7z, HNONIEARBEBRICEDOWNT, O—HJLDRLs
ELTOZMEE LAV (diagnostic reference levels, DRLs) &Y FY—2 R—X (benchmark doses, BDs) ZiRET 5.

Bk 24y (international committee of

1

ifl]

radiological protection, ICRP) S EBE-1- 4R
TUFRARAE 1 & Y BE DT 2 BEHPIE C (E (international atomic energy agency, IAEA) &
X ) MEORBELIXIRNLHRETD Y, EEFEHEE C Ok Y — v L L TBHisEL v

(Diagnostic reference levels, DRLs) %3 L
TP & R RAERIE C OFEALIS AR D

Tomoya Fukuda", Hiroshi Watanabe”,

Tsutomu Sato®, Kouji Miyazoe”, Takeshi Abe”, DI £ > T O RIFOFETH Y, Ak

Miyako Sano” ﬁl&kﬁﬁ@ﬁﬁ%ﬁﬁ%éi@%ﬁd(@%ﬁw

1) Department of Radiological Technology, Japan Or- VIR TR AR A % 2000 4 PR L Y. 2006
ganization of Occupational Health and Safety Ku- . 0 . }

mamoto Rosai Hospital, Radiological technologist FlEEIL TS L Lah 6, BUHmREO—

2) School of Radiological Science, Faculty of Health DTH 5 —BIEOZNEL T 4 v 22 ) — >

Science, Gunma Paz University, Professor

A5 ted radi hy (CR) % flat 1
3) Department of Radiological Technology, Ja- ~ computed radiography (CR) al pance

pan Organization of Occupational Health and detector (FPD) D7 ¥ X VIEEIZALET HI2oN

Safety Yokohama Rosai Hospital, Radiological LRSI L Tv s RIS T2 Y. 7

technologist . >

cennotogts o D &5 AREOH, 20104 2 R < HFJE N IR
4) Department of Radiological Technology, Japan .

Organization of Occupational Health and Safety 4w P 7 —2 (japan network for research and

Kyushu Rosai Hospital, Radiological technologist information on medical exposure, J-RIME) #3

5) Department of Radiological Technology, Japan " _ N .
Organization of Occupational Health and Safety RSN, 2015423 DVETRAODRLs (U,

Niigata Rosai Hospital, Radiological technologist Japan DRLs) #3458, A& o,
Received January 7, 2019; accepted August 30, 2019 — AT 35\ 0T, 2015 4R D EME S MRS T s

¥ 4y @ 21 21

or



L2 MENROFA (LUF, MZIEFARER) T,
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W2 I EAVRENT. ZICIERS 7 X, Japan DRLs
12 CR & FPD 23{RAE L ICTRAEK R 2B ES N T
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L, BT A= THEULLIC. ¥, HoESMFizov
TP L BB O L L THEEZRD I,
Z OB F R EHEOER - MR - & - fREIZOv
TWRD Lo T0.

1-2-2 AfEmEiRE (ESD) OEE

—REHGE ORI — B I & s AR
#i (entrance surface dose, ESD) & U, #se
7 & ESD # 3k % /7 kI PCXMC ver.2.0” ' &
M7, Zods, PCXMCIIEHRAE L TH 6 hiclivb s
% AJJLTESD Z3keb e, % 7cth iR Bix 1.4
PG 20154ED J-RIME (2 & 2 D ETHH TO
DRLs O #1121, DRLs # IR O M E 0 —
QL LTRIrENTY2 .

1-3  fRETRRIT

MERHEIT I3 M"Y @ College Analysis Ver.6.6 %
L. IEHSA L T2 58S T HhiLt
Mg, S5 Tr il Welcho tBog®, 1EHG
Ai T 72 13 1UE Wilcoxon O NERLFIME 2 Fi72.

2. 1 X

7 v — bEEEL O N RIBERE, 34 a3
W% T91% TdH - 1¢.

— B 18L& L D PIGE, B — DU S fL R
w, DU R (R OME), S R,
B/, BOKfE, BE#E(R # (standard deviation,
SD), #AfiE/ /M, ZBEfRE (coefficient of
variation, CV) #Table 112/8 7. FHESD ¥ &
WSDU, FERIETA1.37 £ 0.53mGy, WHiET»
0.19 £ 0.09mGy, MEHEMIEA0.63 + 3.47mGy, &
WL 231,56 = 0.89mGy, /NEMEIET 270.13 =
0.06mGy, FLAEBMHFHIETEA70.10 £ 0.05mGy, L
BB 230.11 £ 0.06mGy 7% ETh - 7e.

% 72 CR & FPDZ 5313 72 2R B D 45 5 & Table
2. BFRIEEO CRA31.53 £ 0.42mGy, FPD#»3
1.08 + 0.54mGy, W#RIEED CR#70.21 = 0.11mGy.
FPD%30.16 = 0.05mGy, PE # ll 1 © CR438.37 +
3.51mGy, FPD#»34.79 = 2.34mGy, H#IEMRO CR
731.97 £0.93mGy, FPD231.12%0.61mGy, /MR
W & 1E 1 O CR%°0.14 £ 0.07mGy, FPD#30.12 +
0.05mGy, AWML CRA0.09 + 0.07mGy.
FPD#30.11 £ 0.04mGy, FLAEREIHI DO CRA30.11
+0.04mGy, FPD#°0.12+0.08mGy L ETh- 1.
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Table 1 Rosai hospital group survey results (2016) on entrance surface dose (ESD) in general radiography

- . Ratio of
facilities (mGy) deviation of variation (mGy) (mGy) (mGy) (MGy) (MGy) cﬁjﬁ/{gggg
Skull 31 1.37 0.53 0.39 0.93 1.30 1.80 0.28 2.26 8.1
Lateral of the Skull 31 1.11 0.42 0.38 0.81 1.15 1.37 0.33 2.20 6.7
Cervical spine 31 0.50 0.18 0.37 0.39 0.47 0.61 0.16 0.88 5.5
Thoracic spine 31 1.82 0.89 0.49 1.18 1.65 2.52 0.47 3.38 7.2
Lateral of the thoracic spine 31 3.63 1.99 0.55 2.05 3.55 4.59 0.70 8.58 12.3
ChestP — A 31 0.19 0.09 0.46 0.13 0.15 0.24 0.09 0.53 5.9
Abdomen 31 1.45 0.89 0.61 0.86 1.15 1.97 0.22 3.66 16.6
Lumbar spine 31 2.41 1.23 0.51 1.41 2.18 3.21 0.47 517 11.0
Lateral of the lumbar spine 31 6.63 3.47 0.52 413 5.59 8.60 1.81 16.53 9.1
Pelvis 31 1.56 0.89 0.57 1.02 1.40 2.04 0.38 4.50 11.8
Femur 31 0.97 0.47 0.49 0.63 0.92 1.19 0.20 2.09 10.5
Ankle joint 31 0.14 0.05 0.39 0.11 0.12 0.15 0.05 0.27 5.4
Forearm 30 0.11 0.05 0.42 0.06 0.11 0.13 0.04 0.19 4.8
Guthmann 13 2.19 2.07 0.94 0.79 1.37 2.73 0.47 6.70 14.3
Martius 13 2.06 1.42 0.69 1.14 1.86 2.73 0.29 5.50 19.0
Infant chest 20 0.10 0.05 0.50 0.07 0.10 0.14 0.02 0.20 10.0
Child chest 23 0.13 0.06 0.45 0.08 0.12 0.17 0.05 0.29 5.8
Infant hip joint 23 0.11 0.06 0.54 0.06 0.10 0.14 0.03 0.28 9.3

Table 2 Entrance surface dose (ESD) for each image receptor in general radiography

Image Number of Tube voltage Standard Mean Standard  test

Hiens receptor Facilities (kV) deviation  (mGy)  deviation results P velis
Sy G 7 a4 qe  osl T 007
Laaloftne Skl gpe  4g G4 Gs g o) T oo
Covealspne e i s a5 041 ol T oom
Tomdospne g g 35 ya  oep] T <0001
Lawalof e hoaciosine  gpoe  qg g p  g4a  yag) 7 <000r
CrestP-A @p*  de 1 fos  ot6  oos] NS o1
Adomen @oe  de 79 ge  io4  ges) o000
Lombarspine g@pe 8 o 51 e ogal T <ooo0r
Lateralof he mbarspine 25, 48| 82 48 470 o] <001
Pve  fo 48 73 a4 im  om] " <00t
- T 6 65 ose o) NS 0225
Aot @ o %30 01 o) NS oea
Foam  @o* o %8s g oos] NS om9
Gumem gpe g i 07 10 ges] NS o
Mes  foe 5 am irs i jop) NS oo
Wemchest gpe 43 a0 om gof] NS 047
Chidchest —gpe gy 0 21 _ol2  oos) NS 04T
Infant hip joint I:CI::’FE)b 13 2; i? 8 1; 8 82 ] NS 0.737
a : Computed radiography (CR) NS : No significant
b : Flat panel detector (FPD) * 1 p<0.05

1 p<0.01

¥l @ 23 (23)
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3-1 2EREBEFEREOHLER

AFRAAG R L EERRAR R & O % Table 31278
T 18T A TIZ B TEEFRAR R TEREC
KRR Lo 72 (p<0.01). EEFREHRT
S B ERIE T & EHERITE O A CR & FPD Bl O ft
HIRENTV S, ZO 2D TARMAAG S L L
L7 (Table 4). WAMFFIET O CR 731 A3 AT AL
RV EEPFARER LD I8 Kot (p<0.05) ¥
I A A D> 12, FPDIX CRIZIENTDQE A3
B BER 25010350 1R T XS L8

NTw2 Y SEFAR RO FPD O #4130 A
ERIETR T 17%, JEHERNE T 14% T, A#HAED FPD O
EE BT ERIE T T 52%, BEHERI T 48% TH 5
PERST b, MBNNRORES EEFRARREL Y b
FICRESEC DI FPD O KHFH—H L iB< Tk
b, FIHEHERITEIOR U BRDO T T OF EAEH L
otz L ABE A5 L, AT RS SETIAR R
LY B B DI FPD DK EKDEN—H L #
ofife, L»L&H 5, FPD ECRODQE WD
T A DT TATHAAE R & A EIRARS R A=
Do Lk, PiORd LR O 7% § RO —
DLEL LN

Table 3 Comparison of Rosai hospital group survey results (2016) and nationwide survey

results (2011) in general radiography

Number of

Standard Test

Regions Suneyiype Facilities Mean (mGy) deviation  results
Skull Nationwide? 666 2.09 1.45 ] x
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai® 3 18 0831
Nationwide® 661 1.61 1.06 .
taeralofthe Skl Rosal 81 AR ol T
Corvical spine Nationwide* 670 0.79 0.59 ] N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai” & 08 0184
Thoracic spine Nationwiéjea 657 2.68 1.75 ] o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai” & 18 084
o Nationwide® 652 4.84 4.49 o
Lateral ofthe thoracio spine  “mosal® 31 363 ol
Nationwide? 724 0.27 0.35 o
ohestP A Rosa® 31 019 1 ol T
Abdomen Nationwidea 692 2.52 2.18 ] .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai® 3 145  089d
Lumbar spine Nationwide® 671 3.52 2.42 ] o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosal® 8 24 123l
, Nationwide® 668 9.21 5.58 .
Lateral ofthe lumbar spine Rosa 81 663 aar]l
Pelvis Nationwide® 668 2.47 1.48 ] .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosa® 8 185 089.
Femur Nationwide* 660 1.58 1.06 ] N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai” & 09  047d
Ankle joint Nationwidea 667 0.20 0.21 ] .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai® 3 014 005
Forearm Nationwide® 665 0.14 0.14 } N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosa® .8 o011 005l
Guthmann Nationwide® 315 4.99 4.78 ] .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosal® 18 219 207l
Martius Nationwide® 293 5.56 4.70 ] .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai® 18 206  142d
Infant chest Nationwide® 440 0.14 0.16 ] o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosa® 20 010 0051
. Nationwide® 463 0.20 0.42 .
chidehest Rosa® 23 013 | ool "
o Nationwide® 442 0.20 0.59 N
Infant hip joint Rosai® 23 0.11 0.06 ]

a : Nationwide survey results (2011)
b : Rosai hospital group survey results (2016)

24 (24) & HABHHHERIZEE 2020. vol.67 no.807

NS : No significant
* 1 p<0.05
** 1 p<0.01
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Table 4 Comparison of Rosai hospital group survey results (2016) and nationwide survey results (2011) for
each image receptor in general radiography

Image

Number of

Mean Standard Test

Rz receptor Survey type Facilities (mGy) deviation results P Value
CR® Nat|onW|dde 555 0.29 0.35 } . 0.024
ChestP oA Rosal 5. 02t oml - O
FPD® Nationwide® 123 0.20 0.23 } NS 0.106
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rosai® 16 016 005. 7 T 7T
N Nationwide® 532 9.75 5.75
Lnteral of the limbar soine Rosa 8w sl NS ot
ateral ot the jumbar spine - Nationwide® 94 6.01 876] NS 023
Rosai® 15 4.79 2.34 '

: Computed radiography (CR)

. Flat panel detector (FPD)

. Nationwide survey results (2011)

. Rosai hospital group survey results (2016)

O 0O T

3-2 CR&FPD&ODHE

AP FDOCRL 6 IZFPD I O [b g 52
(Table 2) /2 L, 18EAH O TFPD D)’
MESPAEIELS ot FEICBS RO L 510K
iR - R BHE - FLLD IR IE T - NI - FLL)
TR X, KR Z B TREE DAL IR T H 5.
INSDATMN ARG SR 5D, BRI
WHAIE CRIZIENTFPD O DQE A 72 6 70 Wik
Horn? Lk sbDEE L LN,

% 7ZCREFPDODW ) OCVH0.5% M 2 72D 1%
T—=AR BV TR TH-T. ThbI
BEWE S BEC T2 ISERL T h 2 100, Kltiak THE

NS : No significant
* 1 p<0.05

DERBALIZED TV LM TDH 2. Z OHGEEL TR
BONTVEPREDP SO, KHRETHRETE T
WA E TETORVHIEXD N T Y FARE 0T
PRBLL T2 EHEERT 2.

3-3 #HER/IEREBRE DL

AT b AR AR RO L % Table 512
RLT ZE T ERENAERRIMA TV 2. L,
L RRASRE R NIRRT & FL) IR ERIE T = >
TIXCR E FPDHOMEAIREN T,

AR AR b A N LR ARG R 2 JLB L 7R, 3
T THREAR Lo 1

Table 5 Comparison of Rosai hospital group survey results (2016), Kanagawa prefecture survey results (2015)
and nationwide survey results (2011) for each image receptor in general radiography

Image

Number of

Standard Test

FERIE receptor Survey type Facilities Mean (mGy) deviation results @ wElue
Nationwide® 555 0.29 0.35
CR* Kanagawa® 47 0.24 0.10
B S - S 2 NS oe
Nationwide® 123 0.20 0.23
ChestP — A FPD" Kanagawa® 48 0.16 0.06
AT e o ool NS
Nationwide® 724 0.27 0.35
Overall Kanagawa® 96 0.20 0.10
e e ot ol NS0
Nationwide® — — —
CR® Kanagawa® 44 1.60 0.70
e Rosa® 15 184 sl NS e
Nationwide® — — —
Abdomen FPD® Kanagawa® 44 1.20 0.60
e RosA' 16 roe _oa] M 03
Nationwide® 692 2.52 2.18
Overall Kanagawa® 89 1.40 0.70
Rosai® 31 1.45 0.89 ] NS 0.75

¥4 @ 25 (25)
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. Image Number of Standard Test
iz receptor Survey type Facilities Mean (mGy) deviation results & el
Nationwide® — — —
CR® Kanagawa® 18 0.12 0.06
- T T 1 NS 0=
Nationwide® — — —
Infant chest FPD® Kanagawa“ 30 0.09 0.05
- R R 1 NS0
Nationwide® 440 0.14 0.16
Overall Kanagawa“ 48 0.10 0.06
Rosai® 20 0.10 0.05 ] NS 1.00
: Computed radiography (CR) NS : No significant
- Flat panel detector (FPD) * 1 p<0.05
: Nationwide survey results (2011) ** 1 p<0.01

. Kanagawa prefecture survey results (2015)
: Rosai hospital group survey results (2016)
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3-4 HXIRBEDRLs (Rosai DRLs) & BDs Digs
EREY

ARPAAEROE =D ALHE £ 2k i icn —
51 /vDRLs (LLF, Local DRLs) & L TH75%ki DRLs
(LLF, Rosai DRLs") #Table 6(2/r7. %7CCRE
FPD IO BDs & —#fiZaw L 7c.

FEE3-1 TR LIC & O CARTIASE BT AR AR, R
CHARTROBEC 5 TR ), 240k WL il
ET, BT & ORI LSO 15 H467 T L,
Rosai DRLs % Japan DRLs {2 Ji~ TGO #im 2§24
ToIEBTa IR ERERIZIENS L
HRAD —O DI BB LM RETH Y, X ICH
DI 2 B LEEPMRETH S, 72 THiE, T
Nfc& oD, NI TOWEHIC & Y BiEOREL b HE
ATCSELE I, RBLEROREIZL Y CRP O
FPD~Oirffe % RN B4 2 Z L HIfET & 2 »
b LAz, Japan DRLs (GRA M REORI % Bk L,
CR &t FPD # & — e ROMEfai L L THH
Thb. L2L, FPD»ERLIHEFTODRLs ThH 5
Rosai DRLs &, 97 9$mBER O T4 T ORs#D
b ED 5 ETRAERIEEZELONS. F7CCRE
FPD @ BDs 3§ DAl 75 - 72 & 2 BIER - wifli -
FLE MR IR - /N RERIE T - FLAD BB O 5
fThote, CTFNIHEPRTFMNTHSL. LarL
L6, Mo 13FALTIECR & FPD O BDs #3572 -
TV 2. FRCHHEETD - WM - BRI - B
M- IEHERTE - 58 - KRG - = A~k w v
7 AED 9T T, CROBDs 2 FPD D BDs D 1.5
UL DM 57, P HMEIE T - PEME I - B
HERTH - 5 - KRG - V7 — A~k wvF U2
HEO7EHAM DDRLsIE, FPDOBDs® 1.5k 1 1c

26 (26) & HARBHBBEHEIIZEE 2020. vol.67 no.807

512, FPD @ BDs & CR®D BDs D [H O fi D fifii
$ Rosai DRLs & FPD 0 BDs O [ O #& O fi i 1%,
BIFED DRLS 73 D% 2 15 T H AULTH b (i O el
B2 DT 2 B D B ik FES L v 2
L2 s, La L, FPD E ) DQE A ZGHER
(B -Hl) #fio TV 22 bhpb 6, e LW
BOMETH 5 Tl 7 < BRI & g 4 (B
PHEL TR WREED B 5 Higk o LB BB 2 58 L
ZOEY e, BEHICHE LTIV ELI GRS
A=A TSN DH S, BDslk i
b Dkt b B LOMET 2RI 2 LB TS 5. fEo
THiEDORBEILOMEIRIEL LTBDs b AHTH S
tEZLN.

12720, BDs®HEEAEDD BT TRT D,
HHCHEEND L E I b O TETOE
MCRT DO Riim T 5 LEPDH 5. KFZETIE, CR
DBDs L FPDOBDs 2R U Th 5 2 L 2R T 5
CLYAHTHHEEZEZLNLDT, 1I8FHMAETT
BDs %7 5.

3-5 RERFIERDI-HDORAEEE

FPD &t CR #0155 O ARG R X A ER A
KR LD AL oo, MR IEFIAH R & [F
MThH o1 20DFAAERIT/NS 7 Mk 7' v — 7
THIAE L 7CRE RIS L Y 4K & 2R H3
HoHIERRLTECD NS LHIESR 2 v — T OYA,
B AL BN AT & 5. - Tl
WEISERE LT OREICHL LEZLNS. Z0DX
) NS IHE R 2 v — T T IR EEPES & Y b HES
B L BWRMEASDH Y, Japan DRLs & /NS 75 i
s v—7 L D Local DRLs % fift& Tl 5 J5»35b)
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Table 6 75th percentile dose, rosai diagnostic reference levels (DRLs) and benchmark
doses (BDs) for each image receptor in general radiography

75th percentile Rosai DRLs® (mGy) Japan

Regions Image receptor BDs®: CR (mGy) DRLs?
° e dose(MGy)  BDGP:FPD (mGy)  (mGy)
Overall 1.80 2 3
Skull CR° 1.87 2 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 141 15 =
Overall 1.37 1.5 2
Lateral of the Skull CR® 1.45 1.5 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 11612 =
Overall 0.61 0.7 0.9
Cervical spine CR® 0.68 0.7 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 049 05 =
Overall 2.52 3 3
Thoracic spine CR® 3.20 4 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 186 15 =
Overall 4.59 5 6
Lateral of the thoracic spine CR® 6.41 7 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 88 4 =
Overall 0.24 0.25 0.3
Chest P — A CR® 0.25 0.25 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPD° 021 02 =
Overall 1.97 2 3
Abdomen CR® 2.79 3 —
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 188 15 =
Overall 3.21 3.5 4
Lumbar spine CR® 4.06 4.5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 197 2 =
Overall 8.60 9 11
Lateral of the lumbar spine CR® 9.97 10 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 839 6 =
Overall 2.04 2.5 3
Pelvis CR® 2.33 2.5 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PPD° 141 15 =
Overall 1.19 1.5 2
Femur CR® 1.60 2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PPD° 108 4=
Overall 0.15 0.2 0.2
Ankle joint CR® 0.16 0.2 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PPD° 016 02 =
Overall 0.13 0.15 0.2
Forearm CR° 0.15 0.15 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 018 015 -
Overall 2.73 3 6
Guthmann CR® 6.57 7 —
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PD° 7t 2=
Overall 2.73 3 7
Martius CR® 4.27 5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PD° 14 2 =
Overall 0.14 0.15 0.2
Infant chest CR® 0.15 0.15 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 012 015 =
Overall 0.17 0.2 0.2
Child chest CR® 0.19 0.2 -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, FPPD° 017 02 =
Overall 0.14 0.15 0.2
Infant hip joint CR® 0.14 0.15 -
FPD¢ 0.20 0.15 -

- Diagnostic reference levels (DRLs)
: Benchmark doses (BDs)

: Computed radiography (CR)

: Flat panel detector (FPD)
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