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Optimizasyon ?

Doz referans duzeyleri (DRL)




OPTIMIZASYON

“As Low As Reasonally Achiavable™
Goruntu kalites1 Dusuk Hasta Dozu,
Radyografi, Mammografi, Floro, BT,
Etkin doz

Doz belirtec¢leri



RADYASYON DOZU



RADYASYON DOZU

X ISINI

Organ-doku
dozu (Gy) Belirli dokuda absorbe edilen

Doz
doku agirlik esdegeri Organ-dokuda

faktorii (Sievert)

toplami ' Etkin doz
GONADLAR 0.20 -> 0.08 (Sievert)

MEME AKC 0.05 - 0.12
ICRP 2007

Tum organ-
doku toplami



EFFEKTIF DOZ

doz agirlik faktorleri

Oesophagus - 0.05 (0.04)

Thyroid - 0.05 (0.04)

Lungs - 0.12
<«— Skin - 0.01

Breast - 0.05 (0.12)

Stomach - 0.12

Liver - 0.05 (0.04)
Colon -0.12
Gonads - 0.20 (0.08)

Absorbe edilen

10 mGy

0—-0.04x10=0.4
T —0.04x10=0.4
L —0.12x10=1.2
S5 —0.01x10=0.1
B —0.12x10=1.2

Y 3.3mSv

10 mGy

S —0.12x10=1.2
L —0.05x10=0.5
C —0.12x10=1.2
G —0.20x10=2

4.9 mSv















ORTALAMA DOZ

RADYOGRAFI EFFEKTIF DOZ
(mSv)

Kranyum 0,1
Akciger 0,1
Lomber vert. 1,5
Abdomen 0,1

ivep 3,0

Mide Barsak 6,0
grafisi

Kolon Grafisi 8,0




BT DOZ BIRIMLERI
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TARAMA
UZUNLUGU







ORTALAMA DOZ-BT

BOLGE EFFEKTIF DOZ
(mSv)

Kranyum 2
Servikal -Boyun 3
Akciger - Toraks 1

Uc fazli karaciger 15
Kalsiyum skorlama 3
Koroner anjio BT 15

Tum abdomen 16







RADYOLO]JI TAKIMI !

Protokol olusturma
Periyodik kontrol ve duzeltme
Radyolog
Medikal Fizikci © ©®
Tekniker




BEYAZ SAYFALAR

American College of Radiology White
Paper on Radiation Dose in Medicine

E. Stephen Amis, Jr. MD®, Priscilla F. Butler. MS®. Kimberly E. Applegate, MD°,

Insights Imagmg (2011) 2:357 362

DOL 10.1007/513244-011-0108-1

STATEMENT

White paper on radiation protection by the European Society
of Radiology

'Drl-) / U.S. Food and Drug Administration
r A_, Protecting and Promoting Your Health

Drugs | Medical Devices | Radiabon-Emiting Products | Vaccnes, Blood & Biologics | Animal & Velarinary | Cosmatics | Tobacco Products

Radiation-Emitting Products

Home » Radiaton-Emiting Products » Radialion Safety » Initative Io Reduce Unnecassary Radiation Exposure from Medical imaging
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NEDEN GEREKLI



‘ 8002/€2/10

Mad River Community

Jacoby Roth

Yataktan dusme

C1-C4 aras1 BT incelemesi
Teknisyen 161 defa BT ¢ceker
25000 dolar ceza

Dr. Fred Mettler;

9.3 Gy beyin ve tukruk bezi
1.3 Gy cilt

1.5 Gy lensler
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1-10 10-50

50-100 =100 RPD 2013;162(3):322'8

Effective dose interval (mSy)



ARTAN UYGULAMALAR

Contribution of Medical Imaging Exposure to
U.5. Backround, 1987 vs. 2006

m 1937

B 2006

Bacground Radiation Dose/
Person/Year (mrem)

MNuclear Medicing Medical X-rays®
L Il gl eflalpl VICLINL B0 AT Y

*includes CT

Tablo 8.2, Yillara ve Sektorlere Gore Hastane lere Miiracaat Sayisi, Tiirkiye

Saghk Bakanhg 109.793.128 260.974.401 277.485.135 292.100.331 306.825.524 340.080.539

Universite 8.823361 27.080.436 29.985.697 32.143.930 34.539.363 36.420.413

Ozel 5.697.170 66.582.098 71.341.411 72.333.383 77.217.044 71.147.878

124.313.659 354.636.935 378.812.243 396.577.644 418.581.931 447.648.830
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PA AKCIGER & DUSG?

PA AKCIGER

= DUSG Eriskin
= DUSG Pedi

» PA AKC Erigkin
w PA AKC Pedi




NASIL YAPILMALI



GENEL OLARAK

Uygun protokol kullan

Tekrar yapma(yanlis hasta,taraf, parametre)
Temel parameterlerin goriintiiye etkisini bil
Endikasyona gore goruntule :

Giiriltiiye razi ol ©
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BT GORUNTULEME ZINCIRi




HASTA DOZU DUSURME

Factors That Determine Radiation Dose
Tarama alani 0 Patiant

kVp ?
mA
Doniis siiresi (sn)

Kesit kalinhgi (mm)

Concentration of Absorbed
Photons and Energy

Pitch at Each Location

In the Body Tissue

Otomatik akim modiilasyonu

Iteratif rekonstruksiyon



AAPM BT PROTOKOL

Adult Routine Head CT Protocols Version 2.0 3/1/2016

ADULT HEAD = ROUTINE (AXIAL) (selected GE scanners) (Back to INDEX)

SCOUT: Lateral, S150-150. 120kV, 10 mA. PA Scout optional.

GE

LightSpeed
Ultra (8)

BrightSpeed 16
Select

LightSpeed 16
BrightSpeed 16

LightSpeed Pro 16

Scan Type

AXAL

AXAL

AXIAL

AXIAL

Rotation Time (s)

2

2

2

2

Detector Configuration

4x25
(10mm, 2i)

4x25
(10mm, 2i)

16 x 0.625
(10mm, 2i)

Pitch

Table Feed/Interval (mm)

10

20

kV

120

mA

140

Auto-mA

no

SFOV

HEAD

Ereath-hold

Prep Delay

CTDkvol (mGy)

58.2

Recon 1

Recon Start

Base of Skull

Base of Skull

Base of Skull

Base of Skull

Recon End

Vertex

Vertex

Vertex

Vertex

Plane

Axial

Auxial

Axial

Axial

Algorithm

Stnd

Stnd

Stnd

Stnd

http://www.aapm.org/pubs/CTProtocols/documents/AdultRoutineHeadCT.pdf










GORUNTULEME DIZGiSi
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EKSPOJUR FAKTORLERI

« 1.GORUNTU

* KONTRAST
« DINAMIK ARALIK
« KALITE

+ KILOVOLT

« MILIAMPER

- SANIYE

 FILTRE

« GRID

- FILM-DETEKTOR
+ AEC

+ GORUNTU ISLEME

3.SONUCLAR

« TANISAL ETKINLIK
« HASTA DOZU
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EKSPOJUR FAKTORLERI

« 1.GORUNTU

* KONTRAST
« DINAMIK ARALIK
« KALITE

+ KILOVOLT

« MILIAMPER

- SANIYE

 FILTRE

« GRID

- FILM-DETEKTOR
+ AEC

+ GORUNTU ISLEME

3.SONUCLAR

« TANISAL ETKINLIK
« HASTA DOZU
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BILGISAYARLI TOMOGRATFI

Endikasyona gore protokol

Kisa tarama alani (mumkun olan)

CTDI vol: 80, 50, 50, 30 en ks

ERISKIN | 80 20

Tup akim modulasyonu [cocic 150 |30

Gereksiz tekrar yapma



RADYOGRAFI

Dijital grafi “look up table” ile kontrasti

duzeltir ama detektore ulasmayan foton

goruntu olusturamaz.
Yuksek kV ﬂ

Kolimasyon

Filtrasyon




MAMOGRAFI

Si1kistirma
El cene kafa

Aksiller kuyruk gorulsun



FLOROSKOPI

Hasta calisanin radyasyon kaynagi
Frekans dusuk olmali

Skopl suresli grafiden uzun j
Ayni odaga skopi yapma
©Son resimi tut

© Detektor yakin tup uzak |
©» Parametreleri kaydet takip et



DOZ HESAPLAMA

ISLEM FAKTOR
[MSv(mGy-cm?)1]

Tanisal Koroner anjio. 0,12

Anjioplasti 0.20-0.26

PTCA 0.18-0.28
Embolizasyon 0.26
Kardiyak RF ablasyon 0.10-0.23

E..= K .DAP
E (anjio)= 0.12 x . 3000
=360 mSv

37



DOKU REAKSIYONU

Uzarmi eritem ve egilasion

Ge (;,iCi eritem

Weinberg, Curx Px Diag

i A - Fa

. |
Desquamasyon

kalica
epilasyon,
telenjektazi,

Ikincil ulserasyon, derin
lezyona ilerleyis |



DOKU REAKSIYONU

0-2 2, %, 2, %,

-9 Tr eritem Epilasyon duzelme Saglam
5-10 Tr. eritem Eritem/Epiduzelme®* Saglam*®
10-15 Tr. eritem Eritem/Epi1 Kalici Ep1 Tele/Atr
>15Tr. Eritem*Desquam Atr Derin L

*Yiiksek dozda kalici etkiler olabilir Balter, AJR:2014;202:3336



DOKU REAKSIYONU

0-2
2-5

> 5-10
10-15
>15Tr. E

*Yiiksek dozda kalici etkiler olabilir Balter, AJR:2014;202:y3336



TAKIP

0-2 Bir takip onerisi yok

2-9 Eritem olusabilir, kaybolur,rahatsiz ise?
5-10 2-10 hi sonra kontrol, olasi yeri,
doktoru

10-15 Tibbi takip, profilaksi, agr1 kontrolu !
>0 Tibbi takip esas, nekroz ve ulser olasi,

profilaksi, agri kontrolu !, doktoru






PROTOKOLLER

1. Hasta dozlarinda farklar var

1. Tekniker,

2.Cihazlar,

3. Merkezler arasinda
2. Protokol HER Y11 gozden gecirilmeli
3. El altinda olmali (SKS Soracak!)
4. DRL takibi kontrolu (kalite kontrolu!)
9. Doz takip sistemleri (tracking)




ONI1K

KIM RADYOLO]JI TAKIMI

NE OPTIMIZASYON

NEDEN HASTA GUVENLIGI
NASIL PROTOKOL & STANDART

NE ZANMAN PERIYODIK
NEREDE TUM MODALITELER



TESEKKUR EDERIM



