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DOZ DUSURME



FAYDA ZARAR

Her radyoloji ¢calisaninin sorumlulugu,
Faydalar ve riskleri anlamalk,
Faydayi en yUksege ¢ikarmak
Zarari en aza indirmek

BT'nin akilci kullaniminda iki esas konu;
Dogru hasta se¢imi, (klinisyen, radyolog, rehberler)

Tanisal goruntu kalitesini bozmayan en disuk dozu
uygulama.



RADYASYON DOZU

X ISINI
Organ-doku
dozu (Gy) Belirli dokuda absorbe edilen
Doz
doku agirlik esdegeri Organ-dokuda

toplami I I : Etkin doz
GONADLAR 0.20 - 0.08 (Sievert)

MEME AKC 0.05 - 0.12 .
2 Tum organ-

ICRP 2007
doku toplami



ABSORBE EDILEN DOZ

Biological Effect
Exposure m

A
Absorbed
Dose

1 Gray: 1 joule [ kilogram
1 Gray: 100 rad



EKIVALAN DOZ




EFFEKTIF DOZ

doku agirhk faktorleri
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Ekivalan doz

EFFEKTIF DOZ oy

doku agirlik faktorleri

10 mGy
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BT BOLUMLERI



BT NIN BOLUMLERI

GANTRI
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BT NIN BOLUMLERI
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MASASI



BT NIN GECMISI
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SPIRAL BT




COK DETEKTORLU BT - MDCT




YENILIKLER



BT GORUNTULEME ZINCIRI




BT GORUNTULEME ZINCIRI

*Xiginini olusumu ‘lsindemeti <Atenlasyon <Detektér *FBP

*kVp, mA, sn Hastadozu  *Kolimasyon ‘lteratif rekon

*MRP,MIP,SR,VR

[~
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Courtesy Hutchinson Hospital Kansas, USA




DUAL - CIFT ENERJI

CIFT DETEKTOR DEGISKEN
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DUAL - CIFT ENERJI

‘Degisken keV goruntu olusturma,
— *Materyal karakterizasyonu

‘Doz etkinliginde artis




FOTONTOPLAMALI

*Her fotondaki enerjinin
olculmesi,

*Daha az elektronik noise,
*Yuksek SNR,

*Armis doz etkinligi (%32),

\;: @®
\ 0‘1“ *Multienerji gorintuleme,

*Yuksek ¢ozunurluk




DOZ HESAPLAMA



DOKU REAKSIYONU

% # | Report of the H-39
™ B Task Force on CT Brain
Perfusion Exposure
Survey




COCUK NEDEN FARKLI

Kitle daha kucguk,
Biyolojik etkiler daha
ciddi (kanser 2,5-10 kat)
Uzun yasam beklentisi,
Daha az yag dokusu,
Kooperasyon daha az,
US, MRG etkin alternatif
Degisik patolojiler cok




DOZU ETKILEYEN FAKTORLER

 Isin dagilimi ; 180 derece ve 360 derece donus,
 Filtrasyon ; dusuk enerijili isinlarin uzaklastiriimasi,
« Detektor etkinligi; solid state , xenon gaz detektor

« Kesit kalinligi ve araligi ; kolimasyon

* Pitch

« Tarama alani capi; cocuk buyukten cok doz alir

« BT teknigi : mAs, kVp

Hasta capi ve kalinligi ; iri hasta ve zayif hasta
Tekrar taramalar

Topogram (scanogram, scout view)




KAFA.BOYUN

KAFA

BOYUN
TORAKS

BATIN

TUM GOVDE

EFFEKTIF DOZ

0.013
0.0011

0.017

0.039
0.049
0.044

0.0085
0.0067
0.012
0.026
0.030

0.028

0.0057
0.0040
0.011
0.018
0.020

0.019

k (MSvmGy-1cm 1)

0.0042
0.0032
0.0079
0.013
0.015

0.014

ED (msv) = DLP x k

0.0031
0.0021
0.0059
0.014
0.015

0.015



ORTALAMA DOZ-BT
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ORTALAMA DOZ-GRAFI

RADYOGRAFI

EFFEKTIF DOZ

(mSv)
Kranyum 0,1
Akciger 0,1
Lomber vert. 1,5
Abdomen 0,7
VP 3,0
Mide Barsak 6,0

grafisi
Kolon Grafisi 8,0



ORTALAMA DOZ

0,05 / yil
2,5/ yil
3-5/ yil
20/ yil
5o / yil
100/ yil

1000 / yIl

NuUkleer Elektrik Santrali cevresinde izin verilen max
Ortalama ortam (background), 0,7 mSv Rodon’dan
Uranyum maden iscileri, ugak personel i ortalamasi
Radyasyon ¢alisanina ortalama izin verilen max doz
Radyasyon ¢alisanina yilda izin verilen max doz
Kanser olasiligini gosteren en dusuk duzey

Kisa sureli ekspojurda radyasyon hastaligi olusabilir



DOZ DAGILIMI

TARANAN VUCUT BOLGESI BUYUDUKCE, DISTAN ICE
RADYASYON ALANI SIDDETI AZALIR



CTDI 100

1/3 CTDI m + 2/3CTDI ¢evre

CTDI weighted (agirhkh) / PITCH

CTDI vol x tarama UZUNLUGU

DLP (Dose Length Product) x k

EFFEKTIF DOZ




BT DOZ BIRIMLERI

: CTDIW
CENTER PERIFER
CTDI
cToIW PITCH VOLUME
CTDI TARAMA
VOLUME UZUNLUGU DLP
EFFEKTIF
DLP KATSAYI 507

+ TG204/TG220



EFFEKTIF DOZ

BOLGE o0 YAS 1YAS 5YAS 10YAS
KAFA.BOYUN 0.013 0.0085 0.0057 0.0042
KAFA 0.0011 0.0067 0.0040 0.0032
BOYUN 0.017 0.012 0.011 0.0079
TORAKS 0.039 0.026 0.018 0.013
BATIN 0.049 0.030 0.020 0.015
TUMGOVDE  o0.044 0.028 0.019 0.014

ERISKIN
0.0031
0.0021
0.0059
0.014
0.015

0.015

EFFEKTIF DOZ (BT) = DLP «k

k (mSv mGy ~1cm 1)



ORNEK

Table 1—Comersion factor k values for calkculation of effective dose ™

kK ImSv mGy ‘em™

D yvear 1-vear 5vyear 10-vear
Body region oid oid oid ol Adult

Head 0.011 00067 0.0040 0.0032 0.0021
Neck 0017 0.012 0011 0.00/9 0.0059
Chest 0.039 D.026 0.018 0013 0.014
Abdomen 0.049 0.030 0.020 D015 0.015
Trunk 0.044 0.028 0.019 0014 0.015




SIZE SPECIFIC DOSE ESTIMATE (ssoe)

ETKIN CAP=1/AXB

Tabie 1A Patient Age Effective Diameter

Lat+AP | Effective | Conversion (years) (cm)
Dim (cm) | Dia (cm) Factor 0.0 11.2
16 7.7 2.79 0.2 12.1
18 8.7 2.69 0.4 13.1
20 9.7 2.59 0.6 13.9
22 10.7 2.50 0.8 14.6
24 11.7 2.41 1.0 151
26 12.7 2.32 1.2 15.6

TG 220

ir

SU ESDEGERI CAP= qul[ﬁmm 4 1] Amot




DOZ DUSURME



INCELEME ONCESINDE

*Radyologlar teknoloji ve protokolleri anlamals

ogrenmeli?

*Tekrar cekimleri onle

Home [ Quality & Safety / Appropriateness Criteria®

QUALITY & SAFETY

Accreditation

Appropriateness
Criteria®

Praclice Parameters November 2015 ACR The ACR Appropriateness Criteria™ (AC) are

N Quality .ﬂ.ppropri ateness ewde.nlce—based gmdelmels to alsmst re-lfernng
.TU Measurement —Tﬁf_erm‘ physicians and other providers in making the most
I appropriate imaging or treatment decision for a
NRDR Data specific clinical condition. Employing these guidelines
Registries

helps providers enhance guality of care and contribute
to the most efficacious use of radiclogy. Learn More

*gO]

Radiology Safety




INCELEME ONCESINDE

*CTDI / DLP i1sinlama parametre ve fantom
boyutlarina bagli 6nceden belirli,
*Sinirlari var
*Hastada etkin dozu tahminde
*k faktore bagl

estandart hasta igin

*Agirhk faktorleri sinirh



INCELEME ONCESINDE

*Her islemde CTDI ve DLP yi incele

*Bazi kanunlar var
*Tipik degerleri bil
s AAPM

*Diagnostic

Refernce Level

Table 1: Notification Values recommended by the AAPM Waorking
Group on Standardization of CT Nomenclature and Protocols

CT Scan Region CTDIvol
(of each individual scan in an examination) Motification Value
(mGy)
Adult Head 30
Adult Torso o0
Pediatric Head
<2 years old 20
2 — D years old 60
Pediatric Torso
<10 years old (16-cm phantom)® 25
<10 years old (32-cm phantmm}b 10
Brain Perfusion
(examination that repeatedly scans the same 500
anatomic level to measure the flow of contrast
media through the anatomy)
Cardiac
Retrospectively gated (spiral) 150
Prospectively gated (sequential) 50




INCELEME SIRASINDA

*Hasta boyutuna gore protokol yap uygula
*GUrultu tup akiminin (mA) karekoku ile degisir
‘Doz dusurme araglarini 6gren
*Doz modulasyonu (ATM)
*Scanogram
*EKG modulasyonu
*Noise secenekleri
*Faz sayisini azalt

*Split bolus




*Klinik endikasyon
~aorta diseksiyon, PE, tas
*ilk kontrastsiz fazi alma

*Yuksek test oncesi olasilik,

OrtUsen tarama alanlarindan sakin,
*Portal venoz faza dikkat

*Mas 1 dusur geri plan ile kontrast yas spn



INCELEME SIRASINDA

*Acil

.( SCOUT: Lateral, 3150-150. 120KV, 10 mA PA Scout optional.
LightSpeed BrightSpeed 16 LightSpeed 16
.Q GE Ultra (8) Select BrightSpeed 16 LightSpeed Pro 16
Scan Type AXAL AXIAL AXIAL AXIAL
Rotation Time (s) 2 2 2 2
1 4x 25 4x25 16 x 0.625 16 x 0.625
*Kilo Detector Configuration (10mm, 2i) (10mm, 2i) (10mm, 2i) (10mm, 2i)
Pitch - - - -
.Oto Table Feed/Interval (mm) 10 10 10 20
KV 120 120 120 120
mA 140 140 140 140
° Has Auto-mA no Mo no no
SFOV HEAD HEAD HEAD HEAD
Py Breath-hold - - - -
) Prep Delay - - - -
CTDkRvol [(mGy) h8.2 62.8 57.7 62.2
°) Recon 1
Recon Start Base of Skull Base of Skull Base of Skull Base of Skull
Recon End Vertex Vertex Vertex Vertex
Plane Axial Axial Axial Axial
Algorithm Stnd Stnd Stnd Stnd

Adult Routine Head CT Protocols Version 2.0 3/

ADULT HEAD — ROUTINE [AXIAL) [selected GE scanners)

1/201

16

(Back to INDEX)




INCELEME SONRASI

*GUrultu azaltici yontemler
*Yumusak kernel kullan, (!) ayrinti kaybolabilir

*Daha kalin rekon kesitleri 1 < 4 mm, x2 noise

*Iteratif rekon

*Hasta doz kayit takibi




GEBELIKTE KAZA ILE ISINLAMA
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TESEKKUR EDERIM ...



