ERHNZEAFEMERA

R
BEREBMEAT

www.tmpinc.com.tw




i D

£
- BERRBENZR BL

« BIMKREBEILFrtEL
B MK

= ><pE =5

- HBEENE SN

- BEYIEEMRE E (WG RZEN)
- BEMIMES

- ERGIFNEAME S

I ES

SCl £—1F&1R

SCI XEFE1LR
MARFEEFTALG
MRETEHR EIFA6H

i

AWBBYIBAT

. AR

ERAZ

« FRERREAD

WO R RSB

- MIRES DO EEEYIERT
- BRI BEYIERD
PEREABEYESE
. EBESD
WEGEERS LS
- 1B

E IR E SRR E
- HE/EEER
R E Y| EFE B
- BEYIBHZTSE
BEEREREREREHE
- EAM
. HBEROSES



AR =

— W% iz otk 8
EEEAERRNES

ERHITE 1.6 2FUE/F

S RAL—it
0.092-0.14 =5

N ot 88 B [ 80

—iERFRERE
(AERAREREHNREREE)
1 E2H% /&

A LIFAEFRHEIRE
20 W3 / F

O

(s

U

o5 152 s it B 5

FRIBEXETE 0.005 =7
FREOXNES 0.014 =M
M ERXCHR RS 0.02 =M%
HEXCCES 043 =m/%
i B IR RS 1-2 =2m%
B XICES 3.7 2l
BA [5A B8 A [T /2 4= 1 15-2 =2m/m%
i 50 28 A 67 /2 4% 1 46-69 ERFH

DA AKERE EiFRE 1.5 -10.7 2%

BRARIFH (55-99m) 3.2-53 2%
I\ /E 1% (PET) 35-7 =M#H
R E G R AT £ 20 - 100 735

1 /A% = 1000 =73

BERIRR : ZELEREE
3



o 28 3 3 2% H

— A% i B U 5
EEBABERRAE=
IRETE= 1.0 EMFH/F




et iR FPhEE A B RIS RIMHE R E

/B?HEEE! 5y B)\j e

o5l ARHIESRNEREE Y ENIRE . TERNES 2
B E e R E e C R BRI . TES
BRI CAMEN . BRI EFEEERASRERE
#ﬁﬁﬁ%%ﬁ%ﬁ

. %71I“ ﬁm%‘JIVEAEH%Ji% B ZRSIRE - IKFIIRE -

—  FEELTE ,HHZEHZJ%KHELWO S - BEE

E-—FAZEVUHEASER 0 =2Mm% -

L BFREFEXMEF LEASSHERZE - BRI H L

ot - EEMRRISREERE—RABEZEFE -

2. B HERA TFAS - HIERREIRIAE MEIRE 2 5B

HE - AGERE2=2m%  HEARANREEZEEN ZEE
VHEAGEB1=2A -

« F120F BHERER —MAZFRIERE - KFAERE :
- BUEEAFBEE 1 =2/ -



RESR: |

° -RERIRILES * RERMERIR * REREHIINTHR | © FRKD ML o RERBEMBILR | © k.
G142 = YafEhE g%iﬁ%ﬁﬁﬁﬁ{¥

o BhkIHIRTERFRAL - o IBERAREEHE RIS :
o FHEERATEPOERH 52 o SERKAEBREER RO BARME | o R ARESER

52 MIZTER BB R MR it o fEtniiR .
BofhEERR HifRaEEAY Al ASHE
o BN REVHER o REHERBaIR RaARAGF Bk Fa
o IIBRRAE WEMER B A2 * B D RMFEGRD B

o FORERMIBEE o FHEEFRREIHERI AR

I
CLES







2R RER TS5

T {E35 P B4
(RE 113 2 06 B 25 BIBIE)

2 - B EBEREMEEESHE

— ~ %A
FEINKEAE  EEALHBEIIRPEIGERR1I FEF2Z2L
STHREIEN - (s RE(EESYHmIEMEZEREBENR
T ;
FNEFRAEPRIEEKEEEZEE - EXEHEIHERE
BEZEZTIE  ZEINGENLM - ZH R REIREN ; ¥
REFRPEH D IEER B 1 F2LMSET - ERERME (L
B BT FRAEFERERFBERERN DB FLE -

- BYREE

£ 14 FRTE - BEEMERNBHERFRERE 2 HEEXER
ik - BEMRES & -

p

\



—AEXJC R 52

Estimated Fetal Radiation Dose Based on "Typical” Exposure Yalues

Fetal Dose mrem, (mSv) H
Study = T
Early Pregnan

144 (1.44) [ 131 (1.31) \12"r1 27) \157(15 )H

16 (0.16) ] 232 (2.32) [ 100 (1.00) H
| [0 | e |

(0.011) \6 9 (0.069) \ 13 (0.13) \\

| &P Pelvis

| PA Pelvis 40 (0.40)

J
f_rLat»-'raI Pelvis w
TR \

53(053)
1.8(0.018) |
1.2 (0.012) ou(o 008) \46(0 046) |u9(0 029) H

0.6 (0.006) 3.2 (0.032) H
| 225(2.25) | 197(1.97) \394 (3.94) M:lzn (9.26) \

;&P T- c;:ur‘ue fmnde FO iy

{ &P T-Spine (narrow) |
? Laterdl T-Spine

| &P Lumbar Spine

7{ 62 (D 62) \ 04(0 84‘| \ 85! ru 9d) \\

Lat Lumbar Spine

1 mrem =0.01 mSy
1 Gy (gray) = 1 Sv (Sievert)

NP
OJgEEE

EXZRIRI2E -
BIARRIET -

ERFEIE > 0.1 Gy -

faRiRRE =

—iems - lRREEI= <5000 mrem
(0.05 Gy, 50 mGy)EIIRE 1452
=EZEM -

https://radpage.wordpress.com/radiation-dose-
tidbits/

MREM DOSE
IMAGING of MOTHER T0 FETUS

_
I E——

Intravenous Pyel (VP
I B
I | B
Abdomen CT 200- 40

Abdnmen Pelvis CT

Chest CT for PE
_




fa 52 = R iR 99 Ol gE E E BV =2 B (=B AEFR SN

Acute Radiation
Dose* to the
Embryo/Fetus

0.05-0.50 Gy (5-
50 rads)

> 0.50 Gy (50
rads)

The expectant
moather may be
experiencing acute
radiation syndrome
in this range,
depending on her
whole-body dose.

Time Post Conception

Blastogenesis
(up to 2 wks)

Incidence of failure
to implant may
increase slightly, but
iving embryos
robably have no
significant
(noncancer) health
effects
Incidence of failure to
implant will likely be
large+, depending on
dose, but surviving
embryos will
probably have no
significant
{noncancer) health
effects

Organogenesis

Fetogenesis

(2-7 wks)

malformations may | =
increase slightly
Growth retardation
possible

Incidence of
miscarriage may
im:r'E SE,

(8-15 wks)

Growth retardation p

to 15 points, depending on
dose)

Incidence of severe mental
retardation up to 20%,
depending on dose

Incidence of miscarriage
probably will increase,
depending on dose

+ Growth retardation likely
+ Reduction in IQ possible (>

rr|:-|_1\.r
malformations such
as neurclogical and
meotor deficiencies
Growth retardation
likely

15 points, depending on
dose)

Incidence of severe mental
retardation = 20%,
depending on dose
Incidence of major

rr|3If-.,r mations will probably

assible
Reduction in IQ possible (up

(16-25 wks)

Noncancer health effects NOT detectable
ragas

+ Incidence of major | =

(26-38 wks)

MNoncancer health effects unlikely

Incidence of miscarriage
may increase, depending
on dose

Growth retardation
possible, depending on
dose

Reduction in IQ possible,
depending on dose
Severe mental retardation
possible, depending an
dose

Incidence of major
rn:-llf-.,r mations may

Incidence of
miscarriage and
necnatal death will

probably increase
depending on dose’

*Acute dose: dose delivered in a short time (usually minutes). Fractionated or chronic doses: doses delivered over time. For
fractionated or chronic doses the health effects to the fetus may differ from what is depicted here.
tBoth the gray (Gy) and the rad are units of absorbed dose and reflect the amount of energy deposited into a mass of tissue (1 Gy =
100 rads). In this document, the absorbed dose is that dose received by the entire fetus (whole-body fetal dose). The referenced
absorbed dose levels in this document are assumed to be from beta, gamma, or x-radiation. Neutron or proton radiation produces
many of the health effects described herein at lower absorbed dose levels.
1A fetal dose of 1 Gy (100 rads) will likely kill 50% of the embryos. The dose necessary to kill 100% of human embryos or fetuses
before 18 weeks’ gestation is about 5 Gy (500 rads). § For adults, the LD50/60 (the dose necessary to kill 50% of the exposed
population in 60 days) is about 3-5 Gy (300-500 rads) and the LD100 (the dose necessary to kill 100% of the exposed population) is
around 10 Gy (1000 rads).
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Gestational age, month
0-3

Tube voltage, kVp
120kVp

CTDIvol, mGy
10

Maternal perimeter, mm (optional)

Calculate ety

Radiation dose to the
fetus,
mGy: 11.26

https://www.fetaldose.org/calculator.html

Gestational age, month

3-6

Tube voltage, kVp
120kVp

CTDIvol, mGy
10

Maternal perimeter, mm (optional)

Calculate

Radiation dose to the
fetus,
mGy: 8.94

Gestational age, month
6-9

Tube voltage, kVp
120kVp

CTDlvol, mGy
10

Maternal perimeter, mm (optional)

Calculate

Radiation dose to the
fetus,
mGy: 7.92
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Al = 5T

«  Computed Tomography Dose Index
*  Weighted CTDI : CTDI,,

CTDI,, = 1/3 CTDI

+2/3 CDTI

100, center 100,edge

.ﬁ(-

CTDIlOO, P2

= CTDIlOO P4
—
CTDIlOO, P3

CTDiI
— 100, P1+P2+P3+P4
CTDIlOO,edge - A
CTDIlOO,center
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=2 HBREZEH SRR

Exposure Index in Radiology

Exposure Indicator (CR, DR)

Dose-Area Product (CR, DR, RF)

Dose Index (CR, DR, RF)

Average Glandular Dose (MG)
Computed Tomography Dose Index (CT)



PREE1E
Ta E pIainx-rayexams(CRor DR)

Manufacturer Symbol 5 uGy 10 uGy 20 uGy

Canon (brightness = 16, contrast = 10) X 50 100 200
IDC (ST=20

Philips

Fuj1, Konica

Carestream (CR, STD

Siemens

%l . Carestream (for plain radiography)
Pixel value = 2000 + 1000 X log;,(exposure)

Coded value (CV) » &=
H H S drivers mpliners/
exposure is measured in mR L N\ muliplexer

Computer A/D-converter
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X-ray source

v

lon chamber of DAP meter

DAP1=d1 X a1

DAP2=d2 X az

DAP1=DAP:




Frontal Cylindro 30x75 cm Datos de paciente Setup
Ref AK

3059 may

Fluoro Time Left

152

Gy

No apto para uso dinico

e Doce Treoking Systom
Vimwing Operntionn &

v U

(S0t A0 Y

Candtinn Preact A

rnp—— Peak Skin
1 21 8"&}1 DOSG

FOV Puak Skin Dose

Color-Coded . feleloa, 2 FOV Peak Skin
Skin Dose Il Dose
Distribution )

X-Ray Beam

| 45.0.
Ohe 1.8an




FHEZRE =
AVERAGE (MEAN) GLANDULAR DOSE

Procedures:

1. Determine the beam quality
(HVL)

| 2. Make at least 4 exposures for
/ ACR phantom using clinical

mode

3. Record the readouts from dose
meter

4. Calculate the mean value of
the exposures (readouts)

AeRE Ca] 47 | 47
BrREETE

¥EEBmEE] v [ 0 |



TDI (CT dose index)

"" \

Procedures:
1. Find the routine CT scan protocols (i.e adult abdomen, adult head, ...) and the scan
parameters

2. Setup the phantom and align it with the bore center of the gantry

3. Make at least 5 exposures with axial scan mode (change the ion chamber positions —
center and 4 peripherals) and using the parameters found in step 1

4. Record the readouts



I~sl

RZ 22 K:

DRL - diagnostic reference level

DRLs should be set for representative
examinations or procedures performed in the local
area, country or region where they are applied.

— NDRL (National DRL): set on the basis of wide scale
surveys of the median doses representing typical
practice for a patient group (e.g. adults or children of
different sizes) at a range of representative healthcare
facilities for a specific type of examination or
procedure.

— LDRL (Local DRL): represent the typical local practice at
a single large centre or group of healthcare facilities, set
as the third quartile of the median doses determined
from samples of patients in the different healthcare
facilities of the group.
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Health professionals

RPOP Home

v Radiology
Responsibilities of health
professionals
Children
Pregnant women

Cataract

Related resources

Diagnostic Reference Levels (DRLS)




DRL BOX

Adult+Children DLP
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DRLs

ACRDIR  ACR-AAPM
Body Part, Examination, and Parameter (2016)* (2013t

Head
CT of head and brain without contrast
material
CTDI, (mGy)
DLP (mGy-cm)
Neck/cervical spine
CT of neck with contrast material
CTDI,, (mGy) 19
DLP (mGy-cm) 563
CT of cervical spine with contrast material
CTDI , (mGy) 28
DLP (mGy-cm)
Chest
CT of chest without contrast material
CTDI_, (mGy)
DLP (mGy-cm)
CT of chest with contrast material
CTDI , (mGy)
DLP (mGy-cm)
CT of chest pulmonary arteries with
contrast material
CTDI, (mGy)
DLP (mGy-cm)
Abdomen and pelvis
CT of abdomen and pelvis without contrast
material
CTDI , (mGy)
DLP (mGy-cm)
CT of abdomen and pelvis with contrast
material
CTDI,, (mGy) 15
DLP (mGy-cm) 755
CT of abdomen, pelvis, and kidney without
contrast material
CTDI_, (mGy)
DLP (mGy-cm)
Chest, abdomen, and pelvis
CT of chest, abdomen, and pelvis with
contrast material
CTDI, (mGy)
DLP (mGy-cm)

NCRP (2012)*

Japan (2015)

EU (2014)"

UK (2014)*

Ireland (2012)*

Australia
(2011)tt

Canada
(2016)#

The Netherlands
(2012)%

Greece (2014)"
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(Time) (Distance) (Shielding)
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