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U.S. Medical Radiation Doses Are Decreasing

Annual non-therapeutic medical
radiation dose to the U.S. population
in 2016 is 15-20% lower than it

was in 2006.

2.92

2.16

(mSv)
Estimated Average (m SV)
. 2006 Individual Effective Dose Indmumaaltgf‘} :C:en::gbi)se

(E,s) per person

() per person

@ 2016

Noncardiac Interventional
Fluoroscopy

0.2 (mSv) 0.13 (mSv)

E,. per person E,;per person

Cardiac Interventional ©
Fluoroscopy

0.12 (mSv)
E, per person

0.23 (mSv)

E per person

Radiography & Fluoroscopy

0.3msv) WG 25 msv)

E . per person E,, per person

Nuclear Medicine ¢
O,
073 AN/

S
() 0.32 (msv)

E,,, per person

E,,, per person

The number of CT exams
increased 20% from 2006 to 2016,

and the overall dose
from CT procedures went
down by a small amount.

146 1.37
(mSv) (mSv)
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Percent of collective effective dose
from different modalities for 2016

Noncardiac Interventional

Fluoroscopy: 6%

adiography & Fluoroscopy
10%

Q Nuclear Medicine:

000 15%

Percent of collective effective dose
from different modalities for 2006

Noncardiac Interventional
Fluoroscopy: 6%

Radiography & Fluoroscopy:
11%

2 Nuclear Medicine:

Q%0 25%

Computed Tomography.
63%
Computed Tomography
50%

Note: When current data are compared with NCRP Report 160 utilizing ICRP weighting factors from ICRP Publication 60, the results are the same
except for Nuclear Medicine (0.41 mSv), Computed Tomography (1.45 mSv) and total dose (2.33 mSvy). For more detail, please see Figure 14.2

in the report

3 B 2006 FE 2016 FRTZEZHBRBREM ZANHEL(E
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1. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR), 2008. UNSCEAR 2008

Report: Sources and effects of ionizing radiation.

2. National Council on Radiation Protection and Measurements (NCRP), 2009. NCRP Report 160: lonizing
Radiation Exposure of the Population of the United States.

3. National Council on Radiation Protection and Measurements (NCRP), 2019. NCRP Report 184: Medical
radiation exposure of patients in the United States.
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BARE B AR
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F& FEE
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I RIVRIEDR
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IR RIFIRARRE X el - WENRFEREIRERET S
Z(KV -~ FOV - SID £%) - LSRRG E RS RWEREAL
RERENENE 1) - IRMERREER TR ; MEXARZNE
#27 Cristy EAR 1987 FREZIRFHE D B/MER 15 55
10 %% ~ 15 mUAKR A E A1 R 5 2 B2 RS (ORNL/TM-8381
BE) (REBEMFRE 1) RFEUEEHSRENTER - BEH

55 RE EARDUSHABREBEANEENN)  RERFER
FEERTFUNRHFEZRRENME - FoMERRT -
Age y) Height (em) Weight (kg)
= PCXMC 2 e e Mewborn 50.9 34
<10 =
s | e s 4.4 9.2
(BRIFGE | POXMC 2.0 - — g
User's Guide, STUK v ' )
10y 139.8 324
15y 168.1 56.3
’“}Lh__'l e [mEers] (B s T Adult 178.6 73.2

Header text |

Phantom data

Ma eneigy (ke¥])
[150

Field size calculalos

Monte Cadlo data for this definition fils hive alsady been generated

Age.
co 1 8 ©

Geametry data fon the w1y bean

F5D Beam width Beam height el il Zei
w0.00 2000 20.00 20000 | 32000 | 49,5000 il
Prsisction anale Cranio-caudal angle Update: Fiek
60.00 000 !
LATR=1G0 AP-210 fpos) Crania oty e 1
LATL=O  Pae3) {resl Coural eay ube:

MonteCarlo simalation parometers

FID Image width Image height
o 18 24

Phantom ext image distance: %0
F50 Boam width  Deam hesght
[ | [ | [

Phantom height  Phantom mass
1015 @ Adt 176.60 7320 ¥ Ams in phantom
Standard 1786 Standard 73.2

[¥ Diaw x1ay liokd
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1> PCXMC &%
X BB RIENE

Rotation increment o[ [3 | Viewangle (i)
Humber of photons
o [
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PCXMC- Dose Calculation

File  Run
[l Mainmenu | Change X-ray Spectium | Open MC data for dose calculation | =, Print | b Save As ... - — A} o B3 e AFE = A
= B | = 4(75) ~ POXMC AT RIS IRIENE
X-rap tube potentiak 70 KV Filration: 1.5 mm Al + 0.1 mm Cu
Anode angle: 14 deg
[File. C\UsersiLeemonDeskiop EAERIR \TES T4 | 28 5 enZ [ ] \‘
Phantom: Adult, Ams included Simulation: Photons/E nenay level: 20000 Masimum eneray: 150 keté o
Frojection angle [LATL=0F4=30 LATR=130,A4P=270,  60.000  Obl angle: 0,000
Field width 1125 cm_and height: 1125 cm  F50: 34530 cm Rt point [« .2(cml: [ -2 000, 9,200, 49500)
Fhantom height. 172,500 em and mass. 73200 kg Scaling factors sf=sy) 1000 and sz 1,000
Incident air kerma: 1560120 mGy  Tube vobage: 70Ky Fiter.1 5 mm &+ 01 mm Cu
Oigan [Dose(mGul — [Erer () [8ioan [Dose(mGnl— [Exor (3
Aclive bane manaw 4310073 05 [Scanulac] 293628776 1.3
Adrenals 49958428 80 [Clavicles) 9792638 134
Brain 0.027800 421 [Riibs] WEIMNG 06
Breasts 15544082 48 [Upper arm bones| 0974473 486 /
Colon [Large intestinel 0427045 210 Middle am bones] 17703765 48 [
[Upper laige intestine] 0.564203 233 [Lower arm bones| 079717 20 ¢
[Lower large intestine] 0113357 23 [Pekvis] 0.204525 201 \
Exbathoracic siways 0.253251 477 [Upper leq bones] 0.000303 1000
Gall bladder 3811872 126 Middle lew bones) 0.000000 Na
Heart 172376103 16 [Lower leq bones] 0.000000 N
Kidreps 5.857383 63 Skin 2453177 11
Liver 9.904485 23 Smallintestine 0.550858 108
Lunas 196.208511 OB Splsen 35254387 42
Lymgh nades 2AEE 10 Stomarh 71618482 4B
Muscle: 2159494 02 Testicles 0.000000 N
Oesophagus 91366072 35 Thymus W24IM 95 L
Dral musosa 0.092590 96 Thyroid 1.913017 473
Ovaries 0.057340 1000 Urinary bladder 0.003541 1000
Pancreas 33545399 46 Utsrus 0142562 573
Prostate £.000000 N
Salivary alands 0.226719 436 Awerage dose in total body 23881915 01
Skeleton 72429975 05 Effective dose ICAPED [mSv] | 33276023 07 = _ . b e B 4 4+ == == (=]
Skl 0.384538 176 Effective dose ICRP103im3v] | 41.936043 07 5 MEE U E B RN E
[Upper Spinel 1.256008 148
Middle Spinel 36063 04 =t | Y . .
Lo Spine] 4182527 36 Abs. eneray fraction (%] 75.175877 (ﬁﬁ#%/ﬁ : itnonline.com)

M By

FEEaER LHERSTPKANEEG  LEEXNE R E IR K F (conversion 4

HRER - ZXEEE Y 113 #IFE  factor) - BEREFHMATEREZHMEE  BEATRHBREFNBRESHNIQE -
FRBAEM - UREZESRBENEE  BAAYEE - ZHXEPTRFLLE BENEERBHEENSHENRA
REREMSE - A PCXMC R5HE  (E/PKABEREAREZRBHTIEZEB  HERS - POXMC 2—EEBEZE
BUEEE)  FAEANHELEZES B JHEASE BARNBEERER B 2 HEIEBREEFEAZAVNEENE
FIEE1RRILLEE/PKA) - WHET 113 FERMAEFERESHIZRMAA N EENSECE - BoSEdEyh
PIRFNBENRIESH - ERENAM  M2ELE SR ANEZEEE BE REERETEIREER  RNE
FIE[E)% 2.0-255 2% - AUEIE  EHEHEKFW 5 GEEES At EHEEERRT - SRR ERREA
BE R EEZAVLLEE/PKA)E BRAIEREFANHENVERTRE B EUALIF VirtualDose EHIERE
0.12-0.33 (mSv/Gy cm2)Z& & - It  #ATFTEIERE - AWLIR - BT ERMAEAEEE -

) Q B2

1.  Tapiovaara Markku, Siiskonen Teemu. PCXMC. A Monte Carlo program for calculating patient doses in medical x-ray

examinations. STUK-A231. Helsinki 2008, 49 pp. https://www.stuk.fi/palvelut/pcxmc-a-monte-carlo-program-for-

calculating-patient-doses-in-medical-x-ray-examinations

2. Magnus Bath, Angelica Svalkvist, Alexa von Wrangel, Heidi Rismyhr-Olsson, Ake Cederblad, Effective dose to patients
from chest examinations with tomosynthesis, Radiation Protection Dosimetry, Volume 139, Issue 1-3, April-May 2010,
Pages 153-158, https://doi.org/10.1093/rpd/ncgq092

3. Dauer, L.T., Thornton, R, Boylan, D.C,, Holahan, B., Prins, R., Quinn, B. and St. Germain, J. (2011), Organ and effective
dose estimates for patients undergoing hepatic arterial embolization for treatment of liver malignancy. Med. Phys., 38:
736-742. https://doi.org/10.1118/1.3533685
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Hearh

Liver

Spleen
Stomach

Liver & %
,

(olor{j 4"7

Smalliintestine

Small intestine

Colon

il
Urinary bladaer™

» )

1 BREBREEE :

% |

?}“ Vi
§ e
/ 0 uuonary

Virtuaj Patient

Software Technolo 2y

Lungs
Heart

2Rk (b)iEXRE (BRERE

ERIR | SEH 2)

— EESHES

FTEFRSEMREREEZEL MCNPX
(Monte Carlo N-Partide eXtended)Z& & #E
BHEHFRBER (R IRBHETESEERE -
HEHEBERRZE R CT FEAER
CT %A - BRATBSHERESES
) UiEREBZSENEEEZEHR
WH £ (effective dose) -

— - RESRURRET -

BRARBREREMER 282 /KRE
(stylized phantoms)3k 58 Z1{EAs (voxel
phantoms) - VirtualDose f#R&EEI
BHE AR ERAE(hybrid phantoms)
mE 1 - HERESS 7 HEREBHE
REBERZEMN  FAERFEREBRK
2o (flexible) - EiEB® CT izl
HIRE G IERERRAESRELS

=
BEA= -



254 PSSR RSN | Issue 155

[& 2 * VirtualDose {252

VirtualDose 3 ZHEREBHEA 25
BEE G2AMER (0m) 1
% 5 5% 10 5% ~ 15 B2 EKME - —
MR ABEOEAREMEEZBMHEY
MERAE  WEHEHER2ELRE 3 @
B -6 BA# 9 ERZH 2 EE (B
2) -

= - EXBEENARFS (software as a service,
Saas) :

VirtualDose 1 FHERESEN AR #5 AU MG -
SaaS RANFEERREBAZIL L

Z 1 - VirtvalDose-IR 28 Ex (&

: (Q)ARAE (D)REA (OZF
(d)hREEHEERARE (ERKR 2230 3)

VirtualDoselR

WINEHZRPES  MEREFERSD
MERNERRE - EREEFERE
BRAOEF  EHEERETEAT
AN EEJRERES B EHER
BEMEMZRERNEZZEHNH

=

= °

VirtualDose X220 BMATH -
VirtualDose-IR o] AR /T A Z &
(IR) - M VirtualDose-CT I;:FHB’\‘ CT
B8 MESUFEBERERMERZ
HEHEREZEEVEE

* VirtualDose-IR ZiZ{E/THE

VirtualDose-IR Z N 43 B fEF

VirtualDose-IR {4 &t ¥ 77 A 552
BEREFRETHSENE  REETEP
bR 7 DIEIESENRIZIZELIN - TNOlRR
EREEFPMERZ2H - 635X
73 @ (ray direction) » nE%jﬁ/J\(fleld
of view) - EEE(tube voltage) -
BREE - IR EMETSm L E ( ﬁ
3) - Hoh . HALERBERZIIR
Bl (F 1) - WS RT7 EE R @ (AP,
anterior posterior)g; 30 ERI@A -

IR © &3 4 )

Parameter name Values

Beam direction

(LLAT), right lateral (RLAT) and cranial, 45° (CRAN)

Field of view (FOV)
Tube voltage
Filtration

Posterior anterior (PA), left anterior oblique, 45° (LAO), right anterior oblique, 45° (RAO), left lateral

40cm X 40cm, 30cm x 30cm, 20cm X 20cm, 10cm x 10 cm
55 kVp, 60 kVp, 70 kVp, 80 kVp, 90 kVp, 100 kVp, 110 kVp, 120 kVp
3.5mm Al + 0mm Cu, 3.5mm Al + 0.1 mm Cu, 3.5mm Al + 0.2mm Cu, 3.5mm Al + 0.3mm Cu

19




254P5SEFEHER | Issue 155
.

BEUREEATRES  FE22RAR
VirtualDose-IR 2% 7 T A MM E 2
BEMaat - HIZHSHERBERE
FARETRE - NILECEEHEES
PEER - REREFTEREZEREFR PR
ERZEIE -

EE# VirtualDose-IR #2 PCXMC - &
AERAREE 7 RERBIRETH ST
it - BE2EEEH EAIL PCXMC 3k
BESZ - K 7FHME VirtualDose-
IR SEEAERAENALZERER
FriEm 2B E - Huo EAR 2019 &
X ERAEEEZEREER - &
VirtualDose-IR £ 2015 £ Foerth &
AER TLD ERlZ&RETERUE
4 BIRHARZBEHEATEMAEE -
BEEHNR 30%BEE5FNEEZ
#5RA8E (R ICRP103 |ESE
TEHEBEYEE(EL0)ELNENR 22 =A
) - %~ VirtualDose-IR BEEN%E
BAENTAUZEERFIER 2 EE -

250

CTAENRBEZHEAR

HRER FERASEZHN CT HEHE
FAEZEBEN CT HEHH
(computed tomography dose index,
CTDNZREBRSBEUNHE - CTDI 25
£ CT mEhRREFW —CHEANZ
THEHNEE  —RHUEE 16 & 32
A ZEHFRFTKEEBETISE - A&
REERBEELEAPY iz (head and limbs) - #&
FREE (body) -
RSEBFERZ CIDI 22 5l &
CTDlygo ~ CTDI,, (weighted CT dose
index) &2 CTDl,, (volume CT dose
index) - CTDlyo @fe/a=taE Z #hH
MR 50 EXRAZFHEHEFNHEED
18 ; CTDI, BIZ5 XY FEP - F1EP
ETREZ CTDIygo EIMERRE - Z &
BEHI9GMREF FIIHE ; CTDlg
ISy HERNeD CT 7% - # CTDI,
BRILSZEE (pitch) SRR B ERESEZ
FIHE -

~
=
=

mFoerth M VirtualDose-IR

20

RTHE CT REERTEMZAN
HE - g1 CTDl,o T CT BHEHE
R 15 2 Bl £ & [E 5k 15 (dose-length
product, DLP) - #ZREBARBZ CT
WA FHEBUERIBEFRS &
DLP SEDIARZ &R EF - RITTENG
CTRHEERPFAER ZBUEE -

VirtualDose-CT Z N 43 B fER

VirtualDose-CT #{EATES - br 70
B # B A DICOM(digital imaging
and communications in medicin)1&
FZLSh - hol BT EERERE - B
B~ CT MHEHE  HREBRE
afl - WE A CTDI,, - YRR B F 26 E 2K
MSBENHE (BS5) -

BRE 5 SO 5818 VirtualDose-CT 2
EMAEZ®EE 100 mAs Tt Z
CTDIl,, - LR EFEZZRE Turner &
AR 2010 EZHE ° - ZHEREIRE
B#EEA CTDI, REAEEE - AIRE

4 ~ RHEENT AMZEEZRT - VirtualDose-IR B2

ENERZHELLKE (EBERRR : 22X/ 4 )

[

v

(=]
'

Jary
=3
=]

Absorbed doses or effective doses (mGy or mSv)

50 - Information from PACS/DICOM VirtualDose-CT
I E— Scan Protoced: R St Roiethes
0 I I II II II .I .I [ 1 T I Il ‘:,.‘.,,_H.’—-)I w TR m—— T' i
SIS i S R RO R S B = TR e
F & EVESEE FTS&E 'abb TFLELE
et 7 T CF LT
¢ &
N
N

5 ~ VirtualDose-CT 2 #&fENTH
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CT M EFRSHNEIEAREAHMA
=82  m%E#H CDl, B—tZEE
mAs T - IS BIEERBAGER CT
et &5 - AL - VirtualDose-
CT ® MCNPX f#Hid - EDL GE
LightSpeed Pro 16 E1 Siemens
SOMATOM Sensation 16 M#& CT %
MEFERERI . ERESENE CT 7
% - #EHE—(E2 CTDI, REEH
AHHSERNTE -

VirtualDose-CT #H&NREM CT £
AL ERESIRER - ARSI RNEENE
BEfRfe - WRERER HE 7 @S
1t B 74 VirtualDose-CT 2&HE
#WETE CT HIE - Ding AR 2015
% * # VirtualDose-CT ~ ImPACT i

CT—Expo =HCTHEE
BB NETHER - R4

B RAERTE CT HEFEE

BAMETERE  MEMAEERE

CT BEZ VirtualDose-CT BEZ3715 %!

RAERNE S 8E -

ERRETES.

B CT BIEhEArEE  FHE
R EXRZ AR RENIERRIERT
s CT BIE - ILEEIZE ImPACT -
CT-Expo - ImpactDose + NCICT £
WINDOSE % - MIRS R T HEAEFS

BRRBERAN - AHRES X RIEHE
FREERETE CT HE aE8ihn
REERER - Bt 2009 FEBHERE T
VirtualDose-CT - MBAZAMA 2012 F

Hith CT BIE

21

FA2% 7 WAZA-AR| - miEEFEREE
RASHKETE CT BIE - HULOJA - 58
RISHREIE5TERITZE BRI —&
B HEARKERBZBONEER
PRARE G o] e AR B E RIS IR -

BRZUNES RERIEEREEERR
BHRARNTE EXE_KT,ME -t

BN AMZEEASKETERERSR -
VirtualDose ﬁE%’]f? & B 2= Mt F AR 1R
BIZFFTEHKAIEIE - Virtual Phantoms
BB ERERTEE S M AL E TP
BISEER - ATRES0 ERBA N E B WS
ERNESHEREARERANEH
SHEEAN—KER -

) Q 23R

1816-1825.

1. National Council on Radiation Protection and Measurements (NCRP), 2019. NCRP Report 184: Medical

radiation exposure of patients in the United States.

2. Sutto, M., Maldera, A, Maddalo, M., Colombo, P., Torresin, A., 2016. Equivalent dose estimation to
overweight and obese patients undergoing abdominal CT scan with dose adaptation. European Congress
of Radiology (ECR 2016). Poster C-1718.

3. Ding, A, Gao, Y., Liu, H., Caracappa, P.F., Long, D.J,, Bolch, W.E,, Liu, B., Xu, X.G., 2015. VirtualDose: A software
for reporting organ doses from CT for adult and pediatric patients. Phys. Med. Biol. 60, 5601-5625.

4.  Huo, W, Pi,Y, Feng, M., Qi, Y., Gao, Y., Caracappa, P.F., Chen, Z,, Xu, X.G., 2019. VirtualDose-IR: A cloud-
based software for reporting organ doses in interventional radiology. Phys. Med. Biol. 64.

5. Turner, A.C, Zankl, M., Demarco, J.J., Cagnon, C.H., Zhang, D., Angel, E., Cody, D.D., Stevens, D.M,,
McCollough, C.H., McNitt-Gray, M.F., 2010. The feasibility of a scanner-independent technique to estimate
organ dose from MDCT scans: Using CTDIvol to account for differences between scanners. Med. Phys. 37,
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CT-Expo v2.5

Al rights tosmrved

i Haa Dot Nagel
Copight by Oects SRR B ool

Al

=
=

BERHERNETHEERERT @ Bl
i & 2 A A BE A I3 52 [ T A oI S ERAY
MgE - 22Mm - BEEEKEEEREN Y
AT RERNIE - HBEMARN S E R
HIREZFIRIL - RIBZ=EEHNES
E=(The National Council on Radiation

Protection and Measurements, NCRP)
% 184 iMmEEL - BETEREM
(Computed Tomography, CT)i2&H
AN AN SB AR BE R IRE
M—=* - B0l R - IEET G Sk ErE
BEEHSEWRBEE - CT-Expo @—E
EETERETEISTE NS - RHEH
REHEA —REREBELEAES
Z - ANBEN CT-Expo BIETER
SRR EANREE - BE AR
AP UiEAE T E R E R 7 ARG -
ZiBRABRNEKEEREZSE B
EBER  &EASE CT-Expo Xl
StENERYEBETRM -

R
=
E=S

[

CT-Expo @&77v

CT-Expo EHEEIEKFIFRAZNEE
SRR BRSEMFREERAGEER
EZBMAL - AR EEIIRM
BX Excel 77 H METT - RENEREH
REIERR 1999 FRERRE AR R

15 & ERIE

RE IR M R A B B R P R R 1
EREEma - ILEBEeERHRER -
BRI MR AS v2.5  BEREPH
W% k& B 5% i & Siemens - GE -
Toshiba - Hitachi £&EEIKENE 7
HE - WBEANTESS Calculate -
Standard - Light ~ Benchmarking M
BN 8RR FRANRERASE
HE - BER IR - CT-Expo O
AEZEREBREEFRHEN B YT E
(Effective dose) #1 28 B Kl = (Organ
dose) - HPHEI S =R K F 0] EZE]
R 8¢ Bp # £ B 2 (International

Commission on Radiological Protection,

b mmn :JU !h’j.mﬂ\

:] k"’Jlllq

i
| LA

"‘Jllilllk'u ém[uth b &

IR

i
e

(a) Adults (female / male)

(b) Legend

22

BEARREFFTIEZRX
CT-EXpo 4351 & F

BEARBEB T RRERIBEREMIT

ICRP) 25 60 55255 103 SR e - BRIL
ZAh - EER N B BT 21513
(CTDl,, weighted computed tomography
dose index) - fETEENEIER S 1512
(CTDlyg, volume computed tomography
dose index) £ & £ & & 3 #& (DLP,
dose-length product) & &t -
ERASERET - CT-Expo FRfERRH
EHERE - REPEZMHE - AT -
BERt - EAEINESRE - 2HA - &
EH25 (baby) = KIRE - BEREE
BREUZD  FHEUESUEREES
MEER . E IR ERE A RS LE
TN REEELE@)SEA -

(c) Pediatrics (child / baby)

1 REEM : (EARE b)RENEE (ZE/ZERKE
(BRIZR : 2838 2)
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> CT-Expo #2071 H - Calculate

Calculate BT HAE#H ANSE &
AZY  BEARAENTEERS - ILER
NEBESBTEZS

1. EREEREEGR -
BERBR_EH -

2. REFHNEERERBENRE
WMARESUBREEISRELE -

3. EEUFRE AR B B R A ek
BRARERANENRESEH
B DRBENESEMAE - /E
PEENFEHRHENEEBEN 16
R 32 RNNRPERNBEP
fe(PMMA)BRES T A

4, REBRETBOREEL - A=
BENRHERAEZNE  DRIRE

DR

Calculate

General Electric

RGN F 2 (Body mode
for head/neck region) - 12iEdk %
#E = (Spiral mode)24t AT £
Tf" (Longitudinal dose modulation) °
—BRANERRELANRRER
%BE@&“E“B%&? fEATEER (Head) i@ H
BRlE - MR A0 A4 532 (Body)RY
REERE  AMBLREHSER
FHEIFANLE -
F @A AR BIEHEAEAIM
BFARE - BhedA FHE R D
HEREERSHEREERHEE
FE@BBIEE - B B NIR IR =
E #EASEHEERAE
(ATCM, automatic tube current
modulation) - #2REERBHEEH
REATREENTIESEM -

Revolution CT (small body) |+

| 203 | 147 [ 193 | 702 | 0.6 |

2 Calculate B=TH : MAEEBEERANKABHESZSR

23

5. & A E K T fE 1R 17 (protocol)
NWEESH  EZEEE -
wEHEEARN - BEEHYA ;JE
&,

6. BXFENER - EIEMESHKE
EBEESEREHEEMN -

7. B ENER  EEEVEER
REMESEEM - OlEE ICRP £
60 S8 103 SRS -

SEEBBERFINMASHEIZ
REREERZERG  BHBENE
EESBEREE (1 45 A7) FH4
23528 Revolution CT (small body)
ETRE  BHESENE 2 iR R
1 ICRP103 #i&E - BUHEIESAEER
9.6 =A% -

J)i%?mM]ﬂY:

B 7R B
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(| > AL “
> CT-Expo I/ TH - Standard e S e ""['"s"'"w“"..f.... jes {Standard Examinations |
T pr—— | ] 1crp60 ["0.0080 | 00059 |
" Brain (lenses excluded) 0>43  from>t0 041 1cRP103]_0.0072 [ 0.0084 |
Standard 2=V /TEEL Calculate B FTF AR il 00
A ;:ri‘albones/slnuses Scanner Model Scanner Data for Scan Region "Body™
%;ﬁ 71‘ E |__| ;E )DJJ EEA Sta ndard *E_E_J n:|:'TE Fac. bones&neck (head mode)| | | General Electric % 0L Uy Py kg dz  dzz (N*hhy Mor  bos

Fa( 1 mode)

| CT (small body) v [mm]  [mm]  [mm]

yimAs]  [kV]
y }Fﬁ‘? Eﬁﬁ r— rBJ'E ﬁﬁ'E ﬁ/\iﬂ J: ) ﬁﬁ:ﬂ- %j :Z:raalzdm? 00% | 120 Joswas] os5 [ 70 [ s [ 1e0 [ 00 [ 0s
Routine abdomen w. restes
EbHl(contrast medium)MEBHKEERE - & T8 oo P B

Routine pelvis N ‘ ~ g
Routine pelvis w. testes u ! TS Qe Qu I =S

SRLEEREPHRBEY BEERE-R | o = i e

120 10 100 03 3 50 240

Mt SRBEHN2ERENEERAR 7 e Laleloloel [0l

CTA carotid (head mode)
CTA carotid body mode)

B Standard BRTE—REE DT - T e [ 5 10y o o e

©

" N*hg ¥ P kes ' Spiral ¥ Do
N s , AT I O O el o R ot vk 1
Calculate BEHBIFEEBMAESE - BRI 2SN - B T 20 | 70 | 200 [zs [0 1as oo [1as[r [+ [ 16

> v, = E?I\Q ;:.%:Zf;uﬁlﬁ 120 280 | 280 200 | 275 | 50 | 138 | oo | 120 | ®
BERESERENER  EREBREAE | ; B CEEN
erv. spine (fracture, head mo

PrRER—BUERE - ARILERETERN S Dore Vi o S o S

phmbay spine (e CTDI, CTD, SSDE DLP'  Effective Dose E
Lumbar spine (fracture) . b

=] <o ek MGy Gy MGy [mGyem) S
EROOIMFBBERARMLER - REEHEEE e P @ ™

]l oo: | anic | aae ]l o | o PO B

2

EZENBLE - 3~ Standard =T E

> CT-Expo 2=/ - Light T Tl [CTExpo Light

Light BT EANEZEPHRBER - BXSTALHE
THNREEMERNE  HEREERMIEESE
EE - BRI AR E Z?JE%KEWLE’J 5t}
ig - RIEAERIERIEE - Light BxXTE
F'\%'EEHUAE%%EEH‘“I%Eﬁﬂ%?ﬂ%(CTDlvm);\hﬁﬂgé
ERIE(DLP)MIREMBITIETE - BRIUEZSM - 23
BITRENAEERERSER CEEEMKEEL
EER FERHNRE  ERERERRBE
PRENRER  EXEULAEZZERALES
BERIER -

Z'Enter Dose Values (per Scan Series)

CT0L. (mGy) [ 108 ]
DLP (mGy x cm)| 33161 1|

3" Application of Automatic Dose Control
@ Longitugnel (=axis) dose modulation

4¥Resulting SSDE

i
i

53 (X

[IITEETTIN

m il | 0
{3
rri; i%i

4 - Light BN

Scanner Data for Somatom Plus 4 series
» CT-Expo 727 TH - Benchmarking Benchmarking sscT__| e
Al
- A * freme— & el A- e e felae
Benchmarking 12 ={ & A IR 8 70 5 14 1 18 17 5 e el i R e e
o o i Ve [0 ] Ve 120 | v Mom, bn [20 ] 0]
B IEARY FZERAAECANTEER e — — e
N 1 W &.‘«."m:;l’:: A e i SN B
% FREUHAGTANBZSHEN 8 L el e b o S e 0 e ey T
[Routine Brain BRN | 140 [ 206 [ 15 [ 300 8 8 8 | 1 [18] 1 [ [640]640] 787 | 16 [112%]114%] 80% | 80%
_tE/J_\__I_#I“D ﬁEﬁ?ﬂﬁﬂ’ﬂpﬁﬁ ‘I’—lfmUEE/] fi :::::l;:::) :::Im 120 | 170 | 15 [ 256 5 [5]5| 1 |es] 1 : 372 | 372 | 395 | 12 | 91% [101% | 88% | 89%
|FacialBNeck (Body)  #BeN®) | 120 [ 50 [ 15| 75 36 [ 32|19 ] 1 |» [e2]31] 63 o05]|20%[17%]16%]17%
BEENTHREEEZSR - 15 - TR | [Emae e el e e e e
[Routine pewvis PEL 140 | 240 | 075 | 180 10 | 10| 10| 1 | 20| 1 [» |216] 216 474 | 67 | 93% |107%| 75% | 82%
Eﬁ % }_E‘_ (Scan |ength) ~ F_]?_/ §|J %ﬁz % (number Of Liver / Kidneys LIKI 140 [ 240 [ 075] 180 0|10 10| 1] 17] 2 [216]216] 819 ] 172]101%]119%]133% | 144%
[Whole Trunk TRUNK | 120 | 220 [ 075 180 10 | 10 [ 10 1 [e8 | 1 [ [216] 2161500 200 [113%]136% | 102% [ 110%
series) * #FB(pitch)  MABMslice thickness) | EESESE sl s R R i s
CTA Puimonary Vessels PV 140 | 240 [ 075 180 8 | 8 | 8| 1|16 ] 1 [» [216]216] 379 [ 04 [124%]161%|163%[177%
&gﬂ_k’* E TIE1 \1@%%5;*%:5_ ﬂ:E/JEEH«( Osseous Pelvis op 140 | 240 [ 075 180 10 |10 | 10| 1 [ 22| 1 [¢ |216 216 517 | 72 | 74% | 1% | 87% | 04%
Cervical Spine (Head)  CSP(H) r
i i 37 4 7 N s = s 135 J 5 a0 oz v o s
Effective dose E refers 10 ICRP 103
[ Average unweightedy [ 137 [214 [ 1.1 [ 220] o [ 78 [s0 [ 78 [ 11 222 11 [286 [ 28.4 [6152] 102 1045 119% [ 100% [ 117%]
* Allrelative and reference values. CT survey, y 2vel

5 * Benchmarking 23/ H
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1 CT-Expo St EAERBERZOCH S BN EE (BRKR : 2EXR 3)

Mean organ dose (mGy)

TLD CT-Expo CT-
Protocols  Organs (Fixed mAs) TLD (TCM) (Fixed mAs) Expo (TCM)
Head Brain (mGy) 41.5 32.02 40.3 30.2
Eye 52 40.65 51.1 39.1
lens (mGy)
Chest Lung (mGy) 20 9.18 18.6 8.7
*TCM = Tube Current Modulation.
ETEMERE 4558
HEFLELFENGEREEERBRT ZRBEHEAENER - Lram=s BEEGBHRBEZEHENENER -
EELMEE - DL CT—Expo ﬁz‘ﬁﬁﬁ CT-Expo BIEFHEERNEHRBUEE A RBRHENEHEMRNEREIE - 7T
=S fMEEEZEZMAE  £—870 R L FAEZE +20 ) +30% MR E MENBEBERP - RLX K [ 8 47 1
E’\JﬁEZ%EEEE—%;EUEWL%E’\JEMF%Z B E BB RMBIR SR P IR R ERNEHEERMAEEES - CT-Expo
B WEEEFN ARG ENESKEE CT-Expo HIEMEMERE - 2E R 3 ER= W naLﬁEm/\ﬁﬁ 07 B R

FIE1E3 - RiaEkiEDN SR 1TAN
EREFRBSHEEN  FEREPH
HBREERREEE - REREIE
*T%E’JKEEE FENRERRE

&l - B CT-Expo XM AEEEEE
ETEEE  BERENSREERE
BEEFERNEEEZEAE - IE2 1R

MAREETER - 1§ CT-Expo 518
HERENCHI S5 (TLD) 2R BEM
EEER - #13R 1 P7R - A RBERERZ
B Bl =X b B RO B Ak A 2 1R e E - MK
B oKREEMBEERBERE -
CT-Expo WETEEREEAEHRE -
ERARTVEEL

Excel 7TET - NEARKNENNTEIR
HEMEREESTRKER  TEHEA
BFBVRIER - RHEERH TFA SR
ARR AL BB Rk fE iR S RV ERSI T E

) Q 238

tomography.

1.  National Council on Radiation Protection and Measurements (NCRP), 2019. NCRP Report 184: Medical
radiation exposure of patients in the United States.

2. Stamm, G, Nagel, H.D., 2017. User" s Guide for CT-Expo v2.5: A tool for dose evaluation in computed

3. Gharbi, S, Labidi, S., Mars, M., Chelli, M., Meftah, S., Ladeb, M.F., 2018. Assessment of organ dose and image
quality in head and chest CT examinations: a phantom study. J. Radiol. Prot. 38, 807-818.
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