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Table 2. ESD values in comparison with European Union diagnostic reference levels for
postercanterior chest and anteroposterior kidney-ureter-bladder radiography examinations

Entrance surface dose value (my)

Diagnostic
reference
level

0.3
10

Examination Mean+5D
0.346+0.

1.2948+1 41

Maximu
1.087
6. 288

inimum
0.024
0.264

Posterocanterior chest

Anteroposterior kidney-ureter-bladder

S0, standard deviation.

Table 3. Exposure factors and focal-skin distance values for posteroanterior chest and

anteroposterior kidney-ureter-bladder radiography examinations
Focal-skin mj

k"uy_\ m
Mean / Range \Mean/ Range

Examination

Range \ Mean /
98.14| 64.5-150 12.06 135.1-162.5

0.25-31.7 148.41
F4.32\ 64.5-87.5 26.45 0.98-66.1 89.14 76.6-103.4

Posteroanterior chest

Anteroposterior
kidney-ureter-bladder

K, kilovolt; mAs, milliamper per secon
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JOINT ICTP-IAEA TRAINING
IN RapiaTion PrRoTECTION

FOR PATIENTS
16 - 27 September 2013

Miramare, Trieste, laly

The aim of this course is to provide advanced knowledge to meet the increasing need of
radiation protection of patients undergoing diagnostic and therapeutic radiological
procedures. The course will
- disseminate information on challenges in estimating radiation dose to patients in
different diagnostic and interventional procedures, compare doses with
infernational standards
~train participants in justification and optimization to reduce patient doses without
affecting diagnostic quality
- train participants in protection aspects in radiotherapy and nuclear imaging
~ facilitate the creation of a natwork for the exchange of information on medical
radiation protection among medical physicists in developing and developed
Member States.

According to the Umited Nations Scientific Committee on Effects of Atomic Radiation
(UNSCEAR) report of 2008, 3.6 billion diagnostic X-ray examinations are performed
each year globally and medical exposure accounts for 98 per cent of the contribution
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10 Altin kural: Cocuklarin Girigimsel islemlerde Radyasyondan Kerunmasi

e

1. Biiyiimekte olan gocudun bazi organlannin
radyasyona karsi hassasiyetinin erigkenlere gére
daha fazla oldugunu unutmayiniz.

Cocuklarin yagam
siirelerinin daha uzun olmasi

radyasyonun etkilerinin
ortaya gikmasina neden
olabilir
=
2 §
i « Daha once yapilmig radyolojik incelemeleri sorunuz
- yasy ivenligi Ki k yamit veriniz

10 Altin tavsiye: Floroskopide galisanlarin radyasyondan korunmasi
Hasta radyasyon dozunun azaltiimasi her zaman gahiganin da dozunun azaltiimasini saglar

loruyucu donammian kullanmniz!

1.
ad su sualleri sorunuz:
A. Buinceleme tnceden yapildi mi?

dafiitacag igin stek
tipi kurgun onlik |

kullaniimasi H
énerilmektedir
0.25 mm kurgun |

%90 lizerinde
korunma saglans

2. Zaman-uzakhik-zirhlama
prensibini etkin bir gekilde
uygulayimiz
2
Iginlama suresini en aza \
indiriniz
Yandan korumalt <
kurgunlu gazliik
eoow.._| Klinik durumun izin
werdigi en uzak
mesafeyi ayarlayiniz
Xiginlan X igmlan
W~
o W [l
Tiroid korumasi AW~ AR~
A~

4. Uygun olmayan veya tamamlanamayan

PR T —— gomr[mlerln alinmamasi veya tekrara neqen

n
in planlarmi onceden detayl
olarak yapimz

oncesinde

konusunda ki

arttinniz

5. Mimkiin olan her durum igin hastanm tiroidinin, memesinin,
dzlerinin ve asyondan I

3. Tavana asil kurgun camh ekranlan, kenar
airhlanini ve hasta masasindan sarkan
kurgun perdeleri kullanimz

Bu donamimlar floroskopide
sacilan radyasyona kargi ,
% 90'dan fazla
korunma saglar X iginlan

Sine goriintiilerinin alinmasi
sirasinda mobil kurgun zirhlannlann
kullaniimasi onerilii

RPOP Posterieri web sayfasi!
imoge - e

e
gently*

hup://www.pedrad.org/associations/5364/g/

4. Ellerinizi esas 15in demetinin
diginda tutunuz.

Ellerin esas demetin merkezi
alan igerisinde kalmasi
durumunda iginlama faktorleri
(kV, mA) ve buna bagh olarak
hasta ve caliganlann radyasyon
dozlan artacaktir.

ligils Poster!
50 At Kurat  Fioros e hesciurn regyasyenden krursmass

- Saya2rz

d B. Bu incelemeye ihtiyacim var mi?
] C. Bu incelemeye gi tiyacim var mi?
D. Bu inceleme en gerekli olan

mi?
k sorunu agiklayabildim mi
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2. Radyolog ile konuyu tart
gerekgesi uvvetlen

smak iglemin hakl
r ve taniya katki

olabilir.

yardimci

A

3. Hastayi bilgilendirerek
incelemenin yarar ve risklerini
tartiginiz

4. Yonk

lendirici rehberleri ve uygunluk kriterleri hakkinda bilgi edinin
ve onlan giinluk uygulamalarda kullammz

hite.is health,
ndexchim]
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Table 4. Approximate fetal exposures from common

diagnostic procedures ™.
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Abstract

Exposure of the fetus to medical radiation sources during the diagnostic
procedures without intention is one of the most significant concerns in the
medical community. In this study, 45 conventional X-ray and computed
tomography (CT) examinations of the women who were unaware of their
pregnancy were investigated. Effective doses and fetal doses were
calculated for each application by using PCXMC and ImPACT CT scan
software. The exposure of abdominal CT and abdominal conventional X-
ray examinations was found to be over the literature for both the range
and the average values. Average effective dose for abdominal CT
examinations was calculated to be ~3.1 times higher than that in the
literature. For abdominal CT and conventional X-ray examinations, the
mean fetal doses were found to be ~3.5 times and ~5.4 times higher than
those in the literature, respectively.

© The Author 2013. Published by Oxford University Press. All rights reserved. For
Permissions, please email: journals. permissions@oup.com
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Examination

Mean (mGy)

Maximum (mGy)

CT
Abdomen
Chest
Head
Lumbar spine
Pelvis
Conventional X ray
Abdomen
Chest
Intravenous urogram
Lumbar spine
Pelvis
Skull

Thoracic spine

14
<0.01
1.7
1.7
1.1
<0.01
<0.01

4.2
< (.01
10
10

=<0.01
<0.01
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(8052015
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DOSE OPTIMIZATION IN CT PROTOCOLS
E BULUR’ KG. ATACE, T INAL F. BULGURLU', A PARMAKSIZ', T. ONCU?

® Saraykdy Nuclear Research and Training Center, Health Physics Department, Turkey.
¥ Ufuk University Medicine Faculty, Radiology Department, Turkey.
® Ankara University Electronic Engtneering Department, Turkey.

-mail address of main author: emine bulur(@tack govtr

Abstract

The manufactures of CT equipment provide standard examination protocols including exposure
parameters. These large variations of exposure parameters permit dose optimization of CT examinations. The
primary aim of this study i to optimize CT scanning protocols after measuring CTDI values at five CT vnifs
which are located in Ankara. Measurements were performed with a set of calibrated pencil type iontzation
chamber and electrometer used with standard head and body phantotms. Radiation exposure was performed on 2
16-row MDCT scanner with 3 different routine protocols. Sean protocols were used to image ACR phantom
whereby image quality was assessed. Tube current and voltage parameters (mA and kV) were systematically
reduced until the CT image quality was not significantly decreased. By reducing the tube current in 3 steps from
240mA to 115mA, we could decrease weighted CT Dose Index (CTDIy) from 78.3 to 42.7, respectively. For
dose optimization in CT protocols, all measured CTDI values were compared with EU and ACR reference dose
levels. After optimizing the protocol, image quality tests phantoms were scanned once agam in order to assure
the 1mage quality by new optimized scanming paramefers. All CT systems quality assurance and performance
tests were done before starting scanning protocol optimization process

1. INTRODUCTION

Computed tomography used wfentionally in diagnostic radiology has been used as a powerful
medical imaging technique since it was first installed in 1974 [1]. CT utilization has been continuously
increasing in recent decadss. It 1s expected that the rate of increase will not stop in the future. As the
modality has expanded, though, concerns about dose have become more prominent i the media and
everyone now wants to measure dose information Current dose reporting methods use the CT dose
wndex (CTDI) to provade dose comparisons for scan protocols.

As for all advanced technological instruments, computed tomography is a useful device
provided that it is applied through the hands of specialists or competent persons. Reduction of CT dose
with acceptable diagnostic image quality 15 known as optimuzation [2]. Optimization was effected
through the establishment of the limits at which image quality is detrimentally reduced by dose
reduction. This \\ork established the mA and kV ch:maes necessary fo achieve thc opumlzanon
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(mGy/mAs)

ESD DEGERI
(mGy)
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1. Wihat Is the skin entrance dose for an average comventional chest
-x-ray film screen combination?

2. Which tissue sensitivity factor was decreased on ICRP 103
recommendation?

3. Which on is the authority for Radiation protection issues in Turkey?
4. Which one is not one of the main radiation protection principles

5. Which one is not one of the main radiation protection principles for
patient protection?

6. Which one is the main radiation source for the public in developed
countries?

7. Which one is the main source of medical exposure to the public?

B. what should someone do to decrease the patient dose in
radiography?

9. Which one does not decrease the pediatric patient dose in
radiography?

10. Which one should not be done for the lowest dose for radiologist-

technologist in fluoroscopy?

1. Which one should not be done for the lowest patient doses in
flusroscopy?

12. Which one should not be done to decrease the CT dose to the
patient?

13. How much higher patient dose may be produced with Chest
radiography comparing to chest CT?

14. How misch higher patient dose may be produced with AP abdomen
radiography comparing to Cheast radiogranhy?

15. Which one is the average amount of effective dose to patient for
chest CT exam?

QImGy

Gonads

TAE

ingestion of abundant vit C and
praten

measurerment and evaluation of
doses

background radiation
cT

increased ma protocol
use of table grid

max imageSecond

pulling the image receptor to the
miast remate location

higher KV, mas and lower pitch

Our Contribution to the EuroSafe Imaging Call of Action
Turkish Society of Radiology

160 -

1336136 455 1441ilj
4 ‘ Right

Flg. 1: Table shows the wrong and right answers to @ach of the 15 questions for a total of
234 applicants. Most of the respondents failed on 2= 135 147 and 15™ questions asking
dose levels about radiographic and CT procedures. The fifth question was about principles
of radiation protection of the patient.

Fourth question was about main radiation protection and 12™ was for decreasing the
patient doge on CT.

H Right
Wrong

13 14 45

3
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Persliden the Imaging Department

Abstract - An increasing number of medical specialists are using fluoroscopy

outside imaging departments, but there has been general neglect of radiological

protection coverage of flucroscopy machines used outside imaging departments

Lack of radiological protection training of those working with fluoroscopy outside

imaging departments can increase the radiation risk to workers and patients. %
Procedures such as endovascular aneurysm repair, renal angioplasty, iliac e
angioplasty, ureteric stent placement, therapeutic endoscopic retrograde cholangio-

pancreatography, and bile duct stenting and drainage have the potential to impart

skin doses exceeding 1 Gy. Although tissue reactions among patients and workers

from flucroscopy procedures have, to date, only been reported in interventional

radiology and cardiology, the level of fluoroscopy use outside imaging departments

creates potential for such injuries.

A brief account of the health effects of ionising radiation and protection principles is

presented in Section 2. Section 3 deals with general aspects of the protection of

workers and patients that are common to all, whereas specific aspects are covered

in Section 4 for vascular surgery, urology, orthopaedic surgery, obstefrics and

gynaecology, gastroenterology and hepatobiliary system, and anaesthetics and -

f 9 i Loggliiag-t
)

fppt.com



DETERMINISTIK

fppt.com



DETERMINISTIK

EQUIPMENT AND/OR USER FAILURE....

2 Yhyear old hoy

150 scans to same
area over a petiod of 1

Acute erythema in
area of scan (5-10 Gy)

Cataracts, cancer,
cognitive Impairment
are possible outcomes

e VDt manevics

s | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics Radiation

Home > Medical Devices > Medical Device Safety > Alerts and Notices vices)

Safety Investigation of CT Brain Perfusion

October 2009

RESULTING CALIFORNIA LEGISLATION
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MONITORLER ™.

SCIENTIFIC PAPER

Performance evaluation of soft copy display systems according
to AAPM TG18 protocol

T. Olgar - E. Kamberli

Table 1 Details of display devices evaluated in this study

Momnitor 1T Model Pixel matrix Chromaticity Using area
Hospital A 1-234/5-4 3 Dual-head Barco Coronis (1,536 = 2.048) (3MP) Monochromatic General purpose radiology
Hospatal B -8 Dual-head Barco Coroms (2048 = 25600 (5SMP) Monochromatic Mammography
G9-10 Dual-head Dome e5 (2048 = 25600 (SMF) Monochromatic Mammography
11-12 Dual-head Eizo FlexScanl T68 (1,280 = 1,024) (1.3 MF) Colour Computed tomography (CT)
13 1 HP2009 (1,600 = 900 (1.44 MP) Colour Direct radiography (DR)
14 1 HP LP1965 (1,280 = 1,024) (1.3 MP) Colour Emergency radiology
Hospital C 15-16 Dual-head Totokn MESS1i2 (2048 = 25600 (5SMP) Monochromatic Mammography
17-18 Dual-head Barco Coronis (2048 = 25600 (SMF) Monochromatic Mammography
Hospital D 19-20 Dual-head Dell 2007FF (1,600 = 12000 (2MF) Colour Magnetic resonance imaging (MRI)
2132 Dual-head Philips 1905 (1,280 = 1,024) (1.3MP) Coloar Magnetic resonance imaging (MEI)
Hospatal E 23242526 2 Dual-head Barco Nio (1,600 > 1.200) (2MP) Monochromatic General purpose radiology
27-28 Dual-head Barco Coronis (2048 = 2.560) (SMF) Monochromatic Mammography
29-30 Dual-head Barco Coronis (1,600 = 12000 (2MF) Monochromatic Computed tomography (CT)
31-32 Dual-head Barco Coronis (248 = 2.560) (SMP) Monochromatic Computed tomography (CT)
Private mammography center 33 HP Touchsmart 1530 ({1,680 = 1,050) (1.TMP) Colour Mammography *

MF Mega Pixel, 1D Identification
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* Hastanin korunmasi
* Gerekcelendirme
» Optimizasyon

* Doz duzeyleri

. Egitim

e |dari sorumluluklar

. European Journal of Radiology 76 (2010) 24-27
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