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Justification of practice
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radiation exposure wil not increase reproductive risks {elther birth defects or miscarriage),
According to published information, the reported dose of radiation to result in an increased
incidence of birth defects or miscarage s above 200 méy,

Another important consideration s the stage of pragnancy in which the radiation exposure
occyrred:

o In the first two wesks posteonception or the second two weeks Trom the last
menstrual period, the embryo is very resistant to the malforming effects of x rays.
The erbrya Is, however, sensitive to the lethal effects of x rays, although doses

muich higher than 50 mSy are n

From the third to the eighth week of pregnancy, the embrya is In the period of early
embryonic development but is not affected with either birth defects, pregnancy loss,
ar growth retardation Unless the exposure is substantially above the 200 mésy
£xp0sLIre.

From the eighth to the fifteenth week of pregnancy, the embryo or fefus is sensitive
to the effects of radiation on the central nervous system, But hers again, the
exposure has to be very high, The threshold has been estimated to be higher than
300 m&v befare an effect can be seen on the 1§ of the developing embryo, General
diagnostic studies do not reach these levels and, therefore, these effects are rarely of
concern for patiants,

Beyond the Eoth week of pregnancy, when the fetus is completely developed, it has
become maore resistant to the developmental effects of radiation, In fact, the fetus is
probably no more vunerable to many of the effects of radiation than the mother in
the latter part of pregnancy, But the most important thing is that practically none of
the diagnostic radiological procedures will affect an embryo at this late stage of
pregnancy and certainly there is no risk for birth defects or miscarriage from the
range of exposures that occur from diagnostic studies,

The reproductive risk of nonionizing radiation, which indudes electromagnetic fields
emitted from compuiters, microwave communication systems, microwave ovans,
poier fines, cellular phones, househald appliances, heating pads and warming
blankets, airport scraening devices for metal objects, and diagnostic levels of
Ultrasound, nas been studied extensively, Two national committes of scentists
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13-17 Oct 2013
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Topical Mesting
Wuclear Pover
Radiation Safety:
Learning fram the
Fast to Proted the
Future

9-12 Feb 2014
Baton Rouge, LA

+ TAEA Meeling

International
Experts’ Meating
on Radiation
Protection after the
Fukushima Daiichi
Aecident

17-21 Feb 2014
Vienna, Austria

+ MCRP Mesting

NCRP:
Achievements of
the Past 50 Years
and Addressing
the Weeds of the
Future

9-10 March 2014
Bethesda, MD

30 September 2013
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EI (Exposure Index)

)
v a

UFUIUTITN b UTUNVNTIZ
(wuUdara) 65U wazlaifuviede

UFuautl

)
Qw &0 &)

Tails U%mmsaﬁw@’ﬂaaié%’u



bbUANIINITUTTEIU a@amo)

=3

SeeunsnlIeUS IS

L ]

ﬁﬁnm‘i’oﬁ%’uu‘%ms

drlusuen... =9 mGg

w
ENA LR AELA R LT E SRR AR H"E'LH"i"I'an.']iil



wuamematsssiiv (leedan)

1. 5’@%’0%'6fu@ﬂmﬁ Focus-Detector-Distance

2. FOV @gu Detector
. G9en 50-100 kVp &9 MAS m%am)nﬂ%"o

3

4. waiazA 1 3 AS9 WELade

5. dluduanun Enfrance air kerma
(leafiZiawfanuaaewniouradsiiaie)

6. 4@ Entrance air kerma v99 kV Fr3eSe

weiazlumadae mAs Ficds

7. @519N9 WAL FUWUES b UGIZNI

8. #5179 aun15 ESD (+@Awfi FFD thaz BSF)

9. &&slusunsy nesemalio..
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!ﬂ%ﬂi!ﬂﬂﬂ!’!iﬁ?}ﬁﬂ Model : Focus to detector distance = FDD 50 cm. Field size 10cmx10cm 120.00 y= 0.9848x + 1.0669
v " . 100.00 Rz = 0.9999
Dose Meter #¥0 Keithley  10100A Pressure__mmHg Temperature_ C " 8 D' 00
maximum kW maxmum mA HVL mmAL E 60.00
= 40.00
20.00
No kV setting |C.F.forkV mA seting |kVpmeasure| kV I:rb mAs (d) (mGy)| Y(d) (mGy/mas) 0.00 6 5|0 160 1|50
1 50 1.0000 100 & .2 63.00 3.79 0.06 KV setting
2 60 1.0000 100 60. 40.00 3.69 0.09
3 70 1.0000 100 70.20 70,20 20.00 2.53 .13 !
4 30 1.0000 100 79.61 79.61 10.00 1.65 017 0.30
0.25 y = 2E-05x2 + 0.0011x - 0.0429 -
5 90 1.0000 100 89.52 89.52 8.00 1.66 0.21 ) Rz =10.9999 /’
0.20
6 100 1.0000 100 99,73 99.73 5.00 1.27 023 /
0.15 /
7 Y(d
) 0.10
8 el
0.05
M3 141 KV true at 100 ma = 0.9848x + 1.0669 0.00 . . . . . .
A3 1541177 out put at 100 mA y=2E-05x" +0.0011x - 0.0429 0.00 20.00 40.00 60.00 80.00 100.00 120.00
KV true

eetNIMsAuI ESD

~N

J

PANdN9192nauNNIUIINE TA.AT LNTIINT W’WQW’WQ&’TJEF




A

. TsunsuArunmLSantusSaiHA (Entrance surface air kerma, ESAK)

B

C

(]

ylumetremmandisd (Positioning)

3

AP LAT Oblique Other........ Other....... Other....
AAmAIENSANG (KVp) 109 60 70 80 % %
AszuANRRA X 1237 (mAs) 2 7] (7 25 20 5
szeeanvRaALandsa e (om) 180 110 110 100 100 100
1 ¥ d ¥

. 1. ldeayalumaiandisd  |amwonmasyioa (om) 10 20 2 2 % %
an547 (Flekd size) mruna (em) 10 10 10 10 10 10
597 (Field size) A8 () 10 10 10 10 10 10
Lﬁﬂﬂﬁéﬂ Backseatter Factor 924 1 =1 = Water 2 = ICRU w3z 3 = PMMA

o [ Output (mGy/mAs) 0293 0.084 0.119 0.158 0.201 017

2. 98UANISANUIN

Backscatter Factor 135 128 138 14 141 1405
USNUSIATIAN (ESAK) 0.0990 1.5292 2.3356 3.1106 3.6276 0.8048

¥ 3, pamsArurnifBinassaiin
e mGy




AT I I EIuaY Journal of Health Science
Uil 23 ududl 4 ATRgIAN = BaWIAN 2557 Vol. 23 No. 4 July = August 2014

dwuseduauu Original Article
N5UsZLHUUSHNIUSIFN HIMNNNITONFNIN

S18n9199n wazusaasidnadezlasu
Taalaliusunss PCXMC 2.0

s aenad m.u. (Wand), ma. (Wand)

duuna wias m.u. (Hand)

aruun dsdd m.u. (Wand)

quIMENAanIMISUNNEN 11 g5IMgIEil nauinenmansmsunme

wndnda  mMsAnwil i TagUssad i adsslulSanafdn don dield Sunamsienwennsdlan
Tasmshaaamaademanslfis Mone Carlo Wimsdnwlasfuiayarsinadadiindemn
nusdlanlasliiueg asiauasasisda R wAi auanusdane RTI §u Baracuda 97016389
wresaTiadmhl luTsmenng 4 widuddagugdniiuaslsaemna 2 widlufwiauesadsssuTm
Tutudsuamneuidioney wa. 2555 Tesilinnudihe 54 518 samsAnymurh mfhnadidiim
ot lugn 0.10-0.63 Hadnsd (mGy) dads 0.33 mGy hanSinaddnannhaenfinudd
fatmslddvnnlusunsy PoXMe 2.0 1#iEuauamila wui USinaiidanndu (absorbed dose)
flafinsld@fudn vinomsenagluin 0.0121-0.0278 mGy guhdagludn 0.0035-0.0133 mGy
lmagluin 0.0079-0.0497 mGy Auag UK 0.0210-0.0488 mGy Uanagluan 0.0567-0.1480 mGy
WARADITEE [MAH 0.0240-0.0595 mGy AUHBUAL LT 0.0198-0.0620 mGy NEzINEEMSDE lUEH
0.0088-0.02255 mGy |n5peddlUEN 0.0095-0.0258 mGy uasUSinNuiIdima (effective dose)
mAEITamE 0.0075 Haadadn (mSv) aunsmhllsunsy POXMC inlFlumsdssdihnBinadd
atmslasunnmshanmansd WarumnSinadlasulilfiiu 20 msy dail

o ar ] - ar - = -y ar
Ardram: WNinasidnd, sauiaila, Tusunsy pexsMc, d5in wiidpandy, WSinusiddiua
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5{|'IEI'I'IE 1: (".‘I-Jt'_'gtneratﬁf, CMPEW
Scheme 2: ORICH generator, HK502-1

Item

Generator

X-ray tube

Radiographic
table

Collimaton

Vertical
chest
stand

Stand

Stand Vertical moving ran

Technology Parameter
Scheme 1: CPL CMP200 inverter frequency: 200kHz

f-'.'j'.{:.t.urr Twme 0.001-6 e

Goharme 2 ORICH HES02 -1 imverter frequency S0z Exporsuene Teme: 00007 - 10y

Power: Voltage: 3 phase. 380V

Exposure kWp 40-150 KVp Exposure mA: 10-630mA

Mnatant Maxmum Fower SN

Supplier: Toshiba; Item Mo E

Focus: 0.6/1.2mm Heat Cap 1000 mA @ 70 kVp
Power. 20/46kW Voltage: 19 three phas;c 800 mA @ 80 kVp

Film distance: 2 1000mm = kV X mA/ 1000 E’gg mi ” 1:3:; :\“:p
g — _ 300 mA @ 120 kVp
bt * mA_,, /10 at 100 kVp

Tube horizontal mo: ) 600/ 10 = 60 kW

Tube rotating aroun
Tube rotating aroun
sinele phase 600 mA @ 70 kVp
Snprephase . 500 mA @ 80 kVp
"kV X mA X 0.7/ 1000 400 mA @ 100 kVp

"mA_ X 0.7/10at 100kVp  250mA @ 120kVp

Table cize |L2000rmn

Gird 3BBrmim x4

With location light, manus

Radiography table at verti 400X 0.7/10 = 28 kW
from the camera obscure

Vertical height: 210 cm ) o _ N N _
Vertical moving range: 2100 (0.7 1s the modification factor for single phase generator due to

LR BPRREE  Pulsating voltage wave form compared to ripple voltage in three

Grid | size: 3B8rmm=464mm phase generators.)



(3 ¥-Ray Qutput Version 2.03n By Asst.Prof. Suchart Kiatwattanacharcen

X-Ray Output Calculation

E=0|EEH 555

21/A0.4A. /2560
15:32:08

A.C. power

" 1 Phase

" 3 Phase

f+ High frq.

kV or kVp
mA.

sec.

mAs.

FFD {cm.)

mR/mAs

70
| 100 - mA:sec
0.02 | Manual
2 [~ Adj. mAs
100
[ 5.93

Exposure in Air

~

5.1 unit

Key Exposure Factor

s-Ray OUTPUT CALCULATER W2.02

Reset

CAUTIO
[ X
a

RADIATION

Calculate

EXIT

Department of Radiologic Technology : Faculty of Associated Medical Science : Chiang Mai University: 2012

By:Asst Prof. Suchart Kiatwattanacharoen and Asst Prof Dr.Suchart Kothan
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Mammography
AUIUUTUIN
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https://s-media-cache-
ak0.pinimg.com/236x/49/22/6e/49226ec708aacl
a0a74935a4c¢32073ab--green-rooms-ta-tas.jpg
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Average glandular dose
AGD value depends on
X-ray beam quality (HVL),
breast thickness and

composifion.



Dose Measurement in Calculation of Dose
Mammography; What are we
measuring?

AGD = Average Glandular Dose mGy (or mrad)

David E. Hintenlang, Ph.D, DABR "= “enversion factor (mGyiR or mrad/k)

X = Averaged Exposure Measurement (R)

UnlverSIty Of FlOI’Ida Includes chamber corrections and inverse square scaling if necessary
Review. of measurement procedure o o
. w Sample Cal HVL 25 26 27 28 29 30
Set-up for typical clinical e
cram s
= 4-6 cm breast thickness Technique for 4 cm compressed briRe JRen
(average patient) = 26 kVp, 100 mAs 029
= Load cassette Measured Exposure using Mo/Mo talNERESESESES
5 combination = 1.018 R 031 157 159
Position Phantom Measured HVL = 0.33 mm Al 2 e 18
= Centered Look up conversion factor: 05 G
= AEC sensor centered under 168 mrad/R 034 171 172
phantom w51 Titanrad

036 179 181
0.37 185
038

Below wax insert

Position Ion Chamber
= Center 4 cm in from chest-wall

edge 1.71 mGy < 3 mGy per vie

= [op of chamber even with top
of phantom

VR 13 L3l rmun 1duaan i 3 AT WNTIING M’mJWW'Wﬁ‘Hf_T




Steps: Dose Calculation

Measure X, Exposure In-Air at Surface
Determine kV = & Target Material
Determine Compressed Breast Thickness
Measure HVL (Type 1145 Aluminum)
Estimate Adipose / Glandular Mix

Look Up (D), In Table

ave

CﬁlCUlate (Dg)ave — (DgN) dve * Xﬂ




Mammography: Dosimetry
ACMP Annual Meeting

A 4y o .. .
UNUTAURUY » Original Article

Virginia Beach PSinassanamsmemwenssdinnmdaniausadunsiilszuy
= aa a4 A ¢
. N AdneavedlsanenIanIUATUNS
S atur day’ May > 2 009 e meg, Avwnsal ARTATUNT, aussind down
Lawrence N RO thenberg Ph D MATTIRNAINE ALUNNEAIRRAT A anendeaauuny
5 s A,
Department of Medical PhYSiCS Radiation dose from Digital Mammography in Srinagarind Hospital
A A Prissana Trachoo, Jiraporn Srinakarin, Amornrat Mangsa
Menlorlal S loaH-KEtterlllg CaIlC BI' Centef Department of Radliology, Faculty of Medicine, Khon Kaen University

New York, NY

USana3ad (HadinTd)

I'Othellbl@lllSkCC.OI'g mdimwT”mmmN 1
— nannany (4.a1.) cC7192M CC 919918 MLO 219121 MLO T1sgna  'Rad

ReCOInInenda'[iOIlS' 2-3 1.12 1.06 1.08 1.06 108
. . . 3-4 1.36 1.45 1.34 1.31 1.37
SC-reen'FlhTI Wlth Grld 4-5 1.61 1.62 1.51 1.47 155
>5 1.76 1.73 1.64 1.63 1.69

ACR MAP 3 mGy
MQSA 3 mGy
NY, RI 3 mGy

CA 3 mGy (was 2 mQGy)
NCRP SC-72 3 mGy

N
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Dose area product (DAP)

3

ﬂﬁ%’@)ﬂ%mm@owa@mﬂ%mm 9
AUNUN
wiae Py Ao Gy x cm?




_— 1
|

View Queue l

DAP 12001 mGycm?

03:27 | 35.094 ey
Time AK

s veywn qiel
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Field of view | DAP (mGy*cm?2)
48 575

42 569
37 518
31 511
z 27 503
2 22 407
19 395

Wd B0:hD

15 302

NALUNITLTIENE TA.AT.LNTIINT VTEQ‘W’W:L‘HEF




- Fly .
OV kvp " Timg

= — = E = -——l"‘\r“--"‘.-.-‘-uﬂ-—-lrl-r

L — I — I —

w
ENA LR AELA R LT E SRR AR HTQW'I'E'HH



Radiation Dose in Videofluoroscopic Swallow Studies

" N " 3 N
Ivan Zammit-Maempel, FRCR, I\f‘[liltl‘SP.,1 Claire-Louise Chapple, PhD,” and Paula Leslie, PhD’
'Department of Clinical Radiology, Freeman Hospital, High Heaton, Newcastle upon Tyne, NE7 7DN, UK; “Regional Medical Physics,
Newcastle General Hospital, Newcastle upon Tyne, UK; and *School of Surgical and Reproductive Sciences, Faculty of Medical Sciences,
University of Newcastle, Newcastle upon Tyne. United Kingdom

Videofluoroscopy Barium Swallow
(230 patients) (41 patients)

Screening time (s) Mean 13]

Median 171 144

Range (18-564) (18—-510)
DAP (Gy cm?) Mean 1.6

Median 1.4 2.5

Range (0.05-10) (0.4-24.1)
kVp Mean 77

Median 70 84

Range (50-120) (60—90)
Acquired images Mean 1.8

Median 0 9

Range (0-31) (0—33)

Effective dose (mSv) Mean 0.2
Median 0.2
Range (0.01-1.4)

l@AN&a19lsznaLNITLsTENg SA.AT.INTSING W@ywﬁmﬁ 37
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CT Dose Index (CTDI)

UBaSe3RlEaNMIeTIasadesasomuuudnaes
(CTDI acrylic Phantom)

euuesgu [EC 60601-2-44

S o .

ToUIUIG 16 waz 32 inch vazg

o la' o ] é

U S5 7 atificiuursaaionans (center) 1 g waz

ehwuedly (periphery) uafiemofveswuudnaes ¢ 3
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AWUTUIMSTIFNGILUUSNINAN9 phantom
ATLESEN3

CTDI center : CTDIc

260USUIUTITNG LW UIVDUVDIbUUANADI
AL Ean3

CTDOI periphery : CTDIp



Center

CTOIL,
= 1/3 CTDIc+2/3 CTDIp

= 0.33 CTDIc + 0.67 CTDIp

lNA1TUTZNAUNITLITENG 9A.AT.INTTINT VTDJWW’W:L‘HET



CTDI

m*si’mﬁ%mm%’a%ﬁef% CTDI Phantom

O

Tuﬁuﬁ 100 mm.

/




CTOL
M35eUSUIUSITALY
CTDI Phantom Sfuﬁuﬁﬁausfa

CTOI,=CTDI /Pitch

vol




Dose Length Product (DLP)

U%mm%’e%@@ﬂ%uﬁﬁ'@mmmmm's?\

Wlunsesiausiazass

DLP = CTDI _ x Scan length

vol

wiefly Fo mGyxcm



@’smm%’o?#’é’ewa
Effective dose (Sv)

GloT9TVRILGIaZLILOLE®

Q%@ 972822 N2919N¢)

™~

$%2181919 eua*s*ammﬂ%mm%’o%ﬁmga

wdouSUReUaN N2 (sensitivity)
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A7 conversion coefficient Eﬁf|ﬁmmiﬂz*ﬁqafaﬂqmmﬁiﬂzﬂ?zmﬂmﬂﬂmﬂ: CT scan

UTLIEUATTHTIR Conversion coefficient {mSy mGy" cm’)
VAn il
YINTALLTAL A 19l 5 1l 10 1l
= = H = = = H = = = H = = = H ?Ja- 1ﬂ
WSALARA - 3 lREYL 4 1Ran -2 1M1 Lman 2 -7 11 wRan g1 -14 111 1rau 18 vyl (7o fa)
ﬁ
ﬁ?ﬁlﬂ’x 0.011 0.0067Y 0.0040 0.0032 lEI.EIEIE*I I
=] n.a1y o.012 0.011 n.oory 0.0059
AT LA AR 0.013 0.0084 0.0057 0.0042 0.0031
¥19-9A1F 0.039 0.026 n.01%8 0.013 0.014
faaviaal VBAsY | 0.049 0.030 0.020 0.015 0.015
"aﬂLLﬁlzﬁ"ﬂﬁ 0.044 0.02a3 0.0149 0.014 0015
a b

dayaaIn16-cm diameter phantom

1 - ar = b o ar e
. ?I"Elﬁdﬁl"ail"li'—l 16-Cm phantnm ﬁ"lﬁﬁ'ﬂﬂ"l?[ﬂﬁ"]'ﬁﬁﬂﬂ’ﬁuﬂﬁﬂrlﬁ'ﬂ '?.I"EIHW"IFI 32-cm phantnm ATNTUATTATI=ETED

1
= 1

“luansraanefinidlduismes Thomas KE 2008, Tuum article amennguangfisnseanty [Fujii K, Aoyama

E]

T, Kawamura CY, Koyama 5, Yamauchi M, Ko 5, et al. Radiation dose evaluation in 64-slice CT

examinations with adult and paediatric anthropomarphic phantoms. British J Radiol 2009, 82:1010-

1018.] Viin 5 nguay fa Mewbom = 0-11fay, 13 = 1 Beufia 13 11 dew, s U=21

LRt e

5451 11 ey,

w0 =63 81107 11 daw, 15 1= 113 H415 1 wHaune article azuan®adn newhorm, 13 853 101 15

1 Teelslventrsangdndunuy Thomas w¥a Yang




CT head with and without contrast

Scan kV mAs CTDIw DLP
Topogram 1 120
Skull base 2-15 120 300 60 350
Cerebrum 13-25 120 300 58 450

6199£/19
38éuans effective dose 1§@1 DLP lestingn DLP anvausiu
NN scan azlé sum DLP = 350 + 450 = 800

w&atiAn conversion factor luesns
z%m%uﬂ"ﬁmaa?fw;tu@'?mg Ao 0.0021 anam

atlgen effective dose = 800 x 0.0021 = 1.68 mSv

1@ANA19UITNaUNNIUIILNY FA.AT.INTTINT UNTUWIE]
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Braw Information

a\
14670 /,%
Mar 17, 2011, 09:19:
2049.7 nGy*cn

Estimated Dose Savings: 11%

§ Description Scan kV CTDIvol Phanton

Hode (uGy] Type[cn)
1 Surview 120 0.09 : HEAD 16 CM
Z NON CONTRAST Helical 193 120 13.88 BODY 3Z CM
3 locator Stationary N/A 120 2.60 : BODY 32 CH
.-4 tracker Stationary N/A 120 26.12 BODY 32 CH..
5 ART. DPHASE Helical 343 120 Z4.65 BODY 32 CHM
6 V PHASE Helical 273 120 19.62 BODY 32 CHM

P
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Description

kV

mAs

Slice thickness Pitch

CTDIvol (mGy)

DLP (mGy*cm)

Topogram / Sure view

Pre contrast

Pre Monotor/ Location

Monitor / Tracker

Aterial

Venous

HN

Total mAs

Total DLP

Esqumund and Onjective: -
Commrisd fomograginy (CT) It an imaging prosedurs that ucer & cpssisl xray squipment fo
orsals defalied piclursc, or coanc, of arsac incide ihe body Afihough CT Ic ecoantially ucstul
indiagnocic, potshsl sanser ricke swict fram sceosisisd with lonizing radission.
The purpocs of fic ciudy wac o accacc e radiafion doce in ihe free moct common
saminatons of diagnorte CT chudied which wars brain, ohest and abdomen performed at
Arimakarind hocpiial
SERRENE

Metnad and Maters:
Thic ctudy wac approved by the Human Eftloc Commities of Khon Kaen Unhrercity
RESTZ18) A netrocpsobive orocccesbonsl cludy of radisbion’ dacs of 1,200 prbenic wers
salissted between February fo Aprl 23514 The CTDI volume {CTDbul docs lenglh product
(DLRL W 2nd mAE ware racorded. The sfiects Sors of sacf DAttt wer sakuisied.

Results:
Thece fres cludy fypec wers appraximadsty 709 of te fofal CT sxaminsbionc Radistion
docec varied cignificantty betwsen the diferent fypec of CT ciudisr. The recaorded mean and
30 of DUS fram head, chect and abdomen T roanc wers 838382348 67, 44087211818 and
TETHLAIE1 42 The caloulsied mean and 30 of sfsctve docec from head, chect and
abdomén CT coan were 16508, 7617, and 11608 milicievert: im2v].

Mhsan DILF imOy*am) Efective dote miv)
= TS 115
A 75
= 2m B

Conclusion:

Radisfion doce fram CT coanc of #he brain, chect or abdamen were varied depending on an
individusl paent and ihe sxpocurs ischniqus. Bolh CTDGy and DLP walusc wers dicpiayed
after e coan cimuitsnsoucly. Whils e sSeebive docs $a sach organ fc relaied fo e
amount of radisfon received by e pebent Undercianding sxpocurec  and radistion doce
perametsrs from sctusl clinkesl ctudies IG 8 orusial St cen foward 10 develop Teatonatie
ciraisgiac f0 minimize unnecectary radisbon expocurec.

Keyword: Compuisd fomography, dots lengih produst (DLF) radiabon docs
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Figure 1. Scan region and its length for each examination were shown on MIRD-5
phantom having mathematically modelled organs and Alderson Rando Phantom.

https://file.scirp.org/pdf/IIMPCERO_2015041314375463.pdf
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Radiography

Volume 21, Issue 3, August 2015, Pages 214-223 ey

Dose optimization in pelvic radiography by air gap method on
CR and DR systems — A phantom study

CTP Chan&@A22 KK L. Fung&b 1

RANDO phantom SID=(A + X)
(A cross section of i
the pelvic region) f

(X)

10 mm perspex
Slots with a 5em \
spacing for the holding

of the image receptor
at different levels

_l —
Air gap thickness [A]

CR/ DR’s image receptor

A wooden device with adjustable air gap thickness

Download high-res image (247KB)  Download full-size image
Figure 1. A schematic diagram of the setup of the air gap method for the AP pelvic examination.
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Original Articles

Measurement of X-ray for the dose area product
and spectrum by the added filtration in Rando
phantom

Jong-Woong Lee, Eun-Soo Kim, Jiwon Choi & Dae Cheol Kweon &

Pages 165-174 | Received 03 Apr 2013, Accepted 04 Aug 2013, Published online: 17 Sep 2013

":I Check for updates

&k Download citation http://dx.doi.org/10.1080/10420150.2013.832252

| [
The International Journal of Medical Physics Resecarch and Practice

Explore this journal =

Radiation dose in diagnostic radiology: Monte Carlo
simulation studies

Heang-Ping Chan, Kunio Doi

First published: July 1984 Full publication history
DOl 10.1118/51.595541 Wiewsdsawe citation
Cited by (CrossRef): 18 articles ## Checkforupdates 4LF Citation tools v Page£ AB0—a00
S
Funding Information
Abstract

We applied Monte Carlo calculations to determine the radiation dose absorbed in water
phantoms. Monoenergetic incident x-ray beams with energies from 15 to 100 keV and phantom
thicknesses from 5 to 20 cmn were considered in this study. We calculated the spatial
distributions of energy absorption in the phantom, the rad/R conversion factors, the average
rad/R conwversion factors, and the scatter-to-primary ratios of absorbed dose. We also
compared the relative absorbed doses under various imaging conditions when the transmitted
radiation produced a given optical density on radiographic film. The information provided wvill
be useful for the estimation of radiation doses in various radiographic procedures.
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A = Artifact, Anatomy, Acceptance tfest

B = Back scatter radiation, Brightness, Blur
C = Confrast, Central ray, Center point, Collimation, Communication
D = Disfortion, Density, Detector, Data Format

E = Equipments, Exposure factors, Exposure index; EI

F = FFD, Field of view; FOV, Filter, Fading

G = Geometric unsharpness, Grid ratio, Grid cut off

H = Heel effect, High contrast resolution, HVL, Heat unit
I = Image quality, Image detail

J = Joy with your team
K= kV
L = Low contrast resolution, Leakage (radiation)

M = Mofion unsharpness, Marker, mAs, Matrix size

N = Noise

O = OpﬁCiTU, Organ9 ObJeCCtﬂZ@mtﬁa&tﬂ /.07 NTTINT MNEYNN el 64



P = Patient, Posifion, Pathology, pixel size, Pitch ratio, Pulse flu
Q = Quality control, Quality assurance
R = Record detail, Resolution, Radiation profection
Reject and Repeat analysis
S = Spatial resolufion, Subject contrast, Scatter, SSD
T = Time, Technique verification, Total filtration
U = Uniformity, Unity
V = Viewing adjustments
W = Window level, Window width
X = X-ray fube warm up

v = Yes, I'm professional

Z = Zero error
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Good film: Wrist PA

SRINAGARIND HOSPITAL (ER)

WRIST JOINT @ AP+LATERAL WIEW (41003)

2014072 1IXRYO250

L | EV R R

5: 59

Z: 0.51
C: 512
w1024
Compressed 32:1
IM: 1001
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Exposure Technique for Digital Radiography

Gf%ﬂg 15 % rule

Jia kV 15 %

a6 MAS a9AFTINILY




Exposure Technique for Digital Radiography

Gfﬁfﬂa 15 % rule

kil kVp 15 % mmu
30-35 %
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Higher kVp = Entrance Skin Exposure

\ ‘\\k\patiewt thickness |
10 — - FIGURE 9-16. The entrance skin
. e ) 1T exposure (ESE) is a function of kvp for
G4 0 e A 30cm different patient thicknesses. These
3 - ey data assume that the fluoroscopic sys-
I = S gy tem is adjusted to the 2 mR frame at
4 Reviews E gl ""‘---.____ 25cm the input phosphor of the Il An anti
Write review = . L"“—-_._____‘_ scatter grid with 50% transmission
E = — 20 E‘m and a postgrid scattered primary ratio
8 o3 e of 10 s assumed. As the kVp
The Essential Physics of Medical ' - —— increases, the ESE at all patient thick-
i e S 15 cm nesses is reduced. Thick patients
Imaging 0.1 e imaged at low kW suffer the highest
= - I entrance skin exposures. ESE walues
2 uRfframe to IJ 10 cm abowve 10 Rfmin are restricted by regu
003 th lations (gray zone) and the fluoro-
40 50 60 70 B8O 90 100 110 120 130 . n s-;?tefn has safeguards to pro-
kVp hibit these exposure rates

81kV @ 8.94 mAs
108 mR ESE

70kV @ 15.2 mAs
138 mR ESE

22% Reduction in ES
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SEE = 1.0 dose units SEE = 1.8 dose units SEE = 4.0 dose units
Magnification = 1.25 Magnification = 1.67 Magnification = 2.50
IMAGING & THERAPEUTIC TECHNOLOGY 1413

The AAPM/RSNA Physics
Tutorial for Residents

Fluoroescopy: Patient Radiation
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ICRP ref 4834-1783-0153
May 18, 2011

Thick cblique vs thin PA geometry

Dose rate
250
mGy/min

50 cm

104

Effect of angulations on patient dose.
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ICRP ref 4834-1783-0153
May 18, 2011

Arm positioning is not easy!
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For routine fluoroscopy applications, the

FDA limits the maximum ESE

Enfrance Skin Exposure or fable-top

output to 10 R/min.




Pulsed Fluoroscopy Reduces Exposure

X ray Pulses
11k
I

e X
Pl

1 Second
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HNUEAUDITD o Original Article
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Management of Radiation Exposure Received from Pulse Fluoroscopy
during Percataneous Transheptic Biliang Drainage in

Cholangiocarcinoma Patients

Varaporn Silavised®, Amomrat Mangsa, Somsak Wongsanon, Benjong Keonkaew, Eimorn Mairiang, Petcharakomnm
Hanpanich
Department of Radiology, Faculty of Medicine, Khon Kaen University

NARA
15 fps 7.5 fps
KV Mean (S.D.) 77.48 (3.36) 72.93 (2.62)
Min, Max (Range) 69.70, 86.50 (16.80) 66.50, 78.50 (12.00)
95% Cl 76.61, 78.35 72.25, 73.60
mAs Mean (S.D.) 13.77 (4.16) 8.63 (1.30)
Min, Max (Range) 8.00, 38.30 (30.30) 6.00, 13.70 (7.70)
95% CI 12.70, 14.85 8.30, 8.96

Air kerma (mGy)

DAP (mGy/cm )

Mean (S.D.)

Min, Max (Range)
95% ClI

Mean (S.D.)

Min, Max (Range)
95% CI

270.99 (1364.25)
6.65, 10336.00 (13329.35)
0.00, 623.41
16458.99 (18006.40)
5.90, 98020 (98014.10)
11807.45, 21110.54

30.16 (57.18)
4.81, 444.00 (439.19)
15.39, 44.93
7901.05 (5440.03)
1602, 28771 (28168)
6495.74, 9306.36

Flu. time (min) Mean (S.D.) 2.61 (2.14) 2.57 (2.07)
Min, Max (Range) 0.48, 10.20 (9.72) 0.41, 10.46 (10.05) 83
95% CI 2.05, 3.16 2.04, 3.11
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saa@amﬁs(% kV, MAS tag CTDIw
FmdumsesIadsue gUeienisens

139918)
< 6M
6M-3Y
3Y— 6Y

kv mAs  CTDI (mGy)
120 /0 16.02

120 110 25.03

120 160 36.43
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Figure 2

C. d.

Figure 2: Effect of tube voltage modification on dose, image quality, and contrast. Images in a 79-year-old
woman with histologically confirmed invasive rectal carcinoma who undenwent CT at 120 kV and 100 KV on
different days. (a) Axial and (b) coronal intravenous contrast-enhanced CT images at 120 KV demonstrate an
imegular enhancing mass in the rectum (arrow) (CTDI : 6.2 mGy, SSDE: 9.2 mGy). (c) Axal and (d) coronal
intravenous contrast-enhanced CT images at 100 kY demonstrate an irmegular enhancing mass in the rec-

KV ghefu )

Contrast 191%
dsu WW or WL
A Yy

How | Do It: Managing Radiation
Dose in CT'

tum (arrow) that is more conspicuous, partly due to lower tube voltage (CTDI ,: 4.8 mGy; SSDE: 7.1 mGy).
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Use tube current modulation
T Y =&

SRINAGARIND HOSPITAL
Ref.: UNKNOWN, UNKNOWN
SOMATOM Definition Flash
CT 20128

¥ 3 aufomalic exposure control
ACS

‘ aufo current system

; | 1IEE Auto mA

T20fU32P0 1eva

Care Dose

164

Z-DOM
Sure Exposure
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Effect of Bismuth Breast Shielding on Radiation Dose and Image Quality
in Coronary CT Angiography
Andrew J. Einstein, MD, PhD,2® Cari D_ Elliston, MA.® Daniel W. Groves, MD @ Bin Cheng, PhD,@ Steven D, Wolff, MD,

PhD,2P€ Gregory D N. Pearson. MD, PhD.® M. Robert Peters, MD,®® Lynne L Johnson, MD.? Sabahat Bokhari, MD,2
Gary W Johnson, AAS. Ketan Bhatiz. CNMT.2 Theodore Pozmiakoff. RT. CNMT.2P and David J. Brenner. PhD. DSc®

Organ Absorbed Doses (mGy) to Cntical Organs from CCTA Examinations

Helical Scan Axial Scan
No Shielding  Shielding | % Reduction | No Shielding | Shielding | %6 Reduction
Breast 67.5 364 46.1 213 10.3 317
Lung 783 6] 12.3 ¥ 16.1 240
Large Bﬂ.‘iﬂ | | | | ! d | o)
Hearn 1005 700 03 26.6 188 o4
Esophagus | 663 a1l T8 139 153 =104
Breast 801 437 09 320 13.7 373
Lung 78.1 632 19.1 20.0 16.0 20,0
Mediumn Breast 1 4 } } l !
Heam a4 T5.6 189 26.5 19.0 284
Escphagus 6l.3 51.2 6.6 | 137 13.1 | 16.8

Ca
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Effective Radiation Dose Estimates - For Physicians, Patients, & Rad. Technologists

Select X-rays and diagnostic radiology procedures
Select CT procedures

Dusl x-ray absorptiometry (w/ CT)

Intravenous urography
Upper gastrointestinal series TP Ty

Small-bowel series

Barium enema i

Mational Registry

Other extremities Endoscopic retrograde cholangiopancreatography
Dual x-ray absorptiometry (no CT)

il

Dose Analysis
& Reporting

Archive
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STA dd? What are you looking for?__ - l Bookmarks Compare[ﬂ) ? Help/ Support | () Logout
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fi

Effective Radiation Dose Estimates - For Physicians, Patients, & Rad. Technologists

Step 1: Select X-rays and diagnostic radiology procedures

Step 2: Select CT procedures

Step 3: Select Interventional radiology and dental procedures

Step 4: Select Nudear medidne examinations

Step 5: Total radiation exposure from medical procedures will be calculated and displayed graphically compared to other common forms of radiation.

Start by selecting the number of diagnostic x-rays procedures performed

PA & Lat Chest Abdomen _ Dual x-ray absorptiometry (w/ CT) _
AP port Chest peivis PR Intravenous urography oo
Mammeography Hip _ Upper gastrointestinal series _
Cervical spine Knee _ Barium enema _
Thoracic spine Other extremities _ Endoscopic retrograde cholangiopancreatography _
Lumbar spine Dual x-ray absorptiometry (no CT) _

s ’A 'dd? What are you |00|{ing for?. . - l Bookmarks Compare[ﬂ] ? Help / Support (l_) Logout
&
f

Table of radiation dose values for X-rays and diagnostic radiology procedures

PA & Lat chest 0.1 mSv Abdomen 0.7 mSv Dual x-
absorptiometry (w/ cT) 0.04 m5v
Pelvis
AP port chest 0.02 mSv 0.6 mSw Intravenous urography 3 mSwv
Cervical spine 0.2 mSv Hip 0.7 mSv Upper gastrointestinal 6
series mSv
P Should
Thoracic spine 1.0 mSv oulder  0.01 mSw Small-bowel series 5 mSy
L il R .
umbar spine 1.5 mSy Knee 0.005 mSv Barium enema & mSw
Skull 0.2 mSv Other extremities  0.001 mSv Endoscopic retrograde 4 15y
cholangiopancreatography
Mammography 0.4 mSy Dual x-ray  p pp1 msv

absorptiometry (no cT)
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Knowledge is not what you know,

but Is what you do. ALARA
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