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Ucinky 1Z pfi CT intervencich

o Stochastické — pacient, personal

o Deterministické!

o pacient — v celem ozarenéem objemu,
kuze (kryoablace, RF ablace, perfuze
mozku)

o personal — ruce, o¢ni Cocka (evidence
vysSi radiosenzitivity u ocni cocky,
doporucen snizeny limit 20 mSv/rok u
pracovniku, nynéjSi 150 mSv/rok)

o nejvetsi evidence pro poskozeni kuze —
zmena pristupu k prahovym hodnotam

http://www.nytimes.com/imagepages/2010/08/01/h
ealth/0lradiation2.html



Deterministicke UcCinky (relevantni

pro intervencni radiologii
T

o ReferenCni studie z 90. let, jedna prahova hodnota, nyni

V4
zastaralé
Table 1. Skin effects after a single exposure™,
Effect Acute Onset Peak
exposure
threshold
(Gy)
Temporary epilation 3 ~3 weeks
Permanent epilation 7 ~3 weeks
Early transient 2 ~ hours ~24 hours
erythema
Main erythema ) ~10 days ~2 weeks
Dry desquamation 10 ~4 weeks ~35 weeks
Moist desquamation 15 ~4 weeks ~5 weeks
Secondary ulceration 20 >0 weeks
Late erythema 15 ~0-10 weeks
Dermal necrosis 18 >10 weeks
Telangiectasia 12 =52 weeks

Wagner, L. K., Eifel, P. J. and Geise, R. A. Potential biological effects following high x-ray dose interventional procedures. J.
Vasc. Interv. Radiol. 5, 71-84 (1994)



Deterministicke ucinky (relevantni
pro intervencni radiologii
El I

Tissue Reactions from Single-Delivery Radiation Dose to Skin of the Neck, Torso, Pelvis, Buttocks, or Arms

Referenc€ni aktualni studie, interval prahovych davek

Table 1

Approxirnate Time of Onset of Effects

Single-Site Acute NCI Skin Reaction
Band Skin-Dose Range (Gyi* Gradet Prorpt Early Mictterm Lang Term
A -2 NA No observable effects Noobservable effects No observable effects No observable effects
expected expected expected expected
A2 25 1 Transient erythema Epilation Recovery from hair loss No observable results
expected
E 510 1-2 Transient erythema Erythema, epilation Recovery; at higher doses, Recovery; at higher dosas,
prolonged erythema, dermal atrophy ar induration
permanent partial epilation
C 10-15 -3 Transient erythema Erythema, epilation; Prolonged erythema; Telangiectasiat; dermal
paossible dry or moist permanent epilation atrophy or induration; skin
desquamation; recovary likely to be weak
from desguamation
] =15 -4 Transient erythema; after Erythema, epilation; moist  Dermal atrophy; secondary ~ Telangiectasiat; dermal

very high doses, edema
and acute ulceration; long-
term surgical intervention
likely to be required

desquamation

ulceration due to failure of
moist desquamation to
heal; surgical intervention
likely to be required;

at higher doses, dermal
Mecrosis, surgical
intervention likely to be
required

atrophy or induration;
possible late skin
breakdown;wound might
be persistent and progress
into a deeper lesion;
surgical intervention likely
1o be required

Note.— Applicable to normal range of patient radiosensitivities in absance of mitigating or aggravating physical or clinical factors. Data do not apply to the skin of the scalp. Dose and ime bands are
not rigid boundaries. Signs and symptoms are expected to appear earlier as skin dose increases. Prompt is <2 weeks; early, 2-8 weeks; midterm, 6-52 weeks; long term, =40 weeks.

* 8kin dose refers to actual skin dose (including backscatter). This quantity is not the reference point air kerma described by Food and Drug Administration (21 GFR § 1020.32 [2008]) or Intemnational
Eletrotechnical Commission (57). Skin dosimetry is unlikely to be more accurate than = 50%. NA = not applicable.

thCl =

National Cancer Institute

¥ Refers to radiation-induced telangiectasia. Telangiectasia associated with area of initial moist desquamation or healing of ulceration may be present earlier.

Balter S et al. Fluoroscopically Guided Interventional Procedures: A Review of Radiation Effects on Patients’ Skin and Hair, Radiology,

February 2010 Radiology, 254, 326-341.



Radiacni situace pri CT intervencich
I =

o Velké rozpeti davek jak pro personal, tak pacienty — tri rady
o Efektivni davka

o pacient — srovnatelné s diagnostickym CT, jednotky mSv (maly
ozareny objem), pfikon E ~ 1 % pfikonu davky na kuzi

o radiolog — prikon E ~ 0,01 mSv/min (zastéra 0,35 mm PDb)
o Davkovy prikon na kuzi
o pacient — jednotky mGy/s (120 kV, 50 mA — cca 5 mGy/s), typické
rozmezi 1 — 10 mGy/s
m celkovy expozicni ¢as ~ 10 s — nékolik minut, typicky 1 — 2 minuty
o radiolog — jednotky mGy/s, je-li ruka ve svazku (pfi 5 mGy/s — limit

dosazen po 100 s fluoroskopie), ~ stonasobny pokles 10 cm od
svazku (desitky puGy/s)

o Davkovy pfikon 1 m od isocentra ~ 1 uGy/s (oko)



Duvody velkého rozpéti davek
I =

o Relativné nové a komplexni metoda
o Nestandardizované CT protokoly od vyrobcu

0 Absence mezinarodnich doporuceni od autorit v oblasti
radiologie a RO

o Intervence — ruzna slozitost vykonu, Sikovnost
radiologa, lokalni praxe a preference

o0 Neexistence diagnostickych referencnich urovni



Obecna pravidla pri CT intervencich
I

o Topogram pro preintervencni sken

o limitovat maximalné rozsah ve smeru z (vyuzit predchozi
anatomickou informaci z diagnostickeho CT)

o rentgenka nad vzdalenéjSim povrchem pacienta (pfi
pouziti AEC velmi vyznamné navyseni davky diky




Obecna pravidla pri CT intervencich
I

o Preintervencni helikalni skenovani (ve vetsine
pripadu tvofi vyznamnou ¢ast davky - az 90 % z celé
CT intervence)

o neni treba diagnosticka kvalita snimku, vysoky kontrast
zavadeneho nastroje, akceptovatelny vyssi Sum
o shizit napéti, nepouzivat pausalné 120 kV
m 120 kV standardni a velky dospély
= 100 kV mensi dospély
= 80 kV déti

m 140 - 120 kV ~ 30 % redukce CTDI, 120 - 80 kV
redukce ~ 3x

o snizit proud — 10 — 50 mA postacujici, TCM davku navysi
o vysoka rychlost otacky rentgenky, vysoky pitch



Obecna pravidla pri CT intervencich
o

o Priprava na intervencni fazi

o peclivé naplanovani mista vpichu, uhlu vpichu, hloubku
vpichu — redukuje pocet snimku v intervencéni fazi

http://www.radiol.uu.se/utbildning/lectures/CT-intervention.pdf



Obecna pravidla pri CT intervencich
I

o Intervencni skenovani

o sklon gantry rovnhobézne se sklonem nastroje —
zobrazeni celého nastroje v jednom fezu, odpada nutnost
pofizovani sousednich fezu — Uzka kolimace

o nizke napéti, nizky proud, co nejmensi pocet
snimku/expozi¢ni ¢as, kolimace pouze na oblast zajmu

o prerusovany rezim a odchod (vzdaleni) radiologa,
kdykoliv je to mozné

o pouziti pomucek pro vedeni jehly pfi preruSovaném
rezimu — redukuje pocet snimku a oprav pozice jehly v
pacientovi vuci volnému manualnimu zavedeni jehly
(free-hand technika)

o pouziti robotickych zarizeni pro zavedeni jehly (i v real -
time rezimu)



Obecna pravidla pri CT intervencich

http://www.radiol.uu.se/utbildning/lectures/CT-intervention.pdf



Obecna pravidla pri CT intervencich

http://www.radiol.uu.se/utbildning/lectures/CT-intervention.pdf



Obecna pravidla pri CT intervencich
I

o Intervencni skenovani — real-time rezim

v real-time rezimu — personal pfitomen ve vySetrovné primo u
pacienta

pouzivat drzaky zavadénych nastroju a nestrkat ruce do svazku
kdykoliv je to mozné

vhodna pozice personalu vudi gantry

ochranné pomucky — bryle, zastéra, limec, rukavice, stinéni
stolu, stropni zavés

modulace proudu — vypnuti rentgenky pro horni 120° vyseé

stinéni pacienta — velmi vyznamna redukce davky na personal,
vice jak 70 %

zkusenost radiologa — 2x redukce expozicniho ¢asu (= davky)
za 2 roky nebo 250 intervenci (biopsie)



Obecna pravidla pri CT intervencich

o Vypnuti rentgenky pro horni 120° vysec
o redukce davky na ruce radiologa ~ 50 %
o navyseni davky na kuzi pacienta ve spodni ¢asti ~ 50 %

=#=Without beam interruption

—#—With beam interruption

vvvvvvvvvvvvvvvvv

Conventional Organ-Based Modulation

Radiation Dose from Multidetector CT, ISBN:
www.aapm.org 978-3-642-24534-3



Obecna pravidla pri CT intervencich

o Pozice personalu pri vykonu
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Quality, Applications, ISBN 3-89578-216-5 doi:10.1148/rg.324115072



Obecna pravidla pri CT intervencich
s

o Postintervencni skenovani
o stejna pravidla jako pro preintervencni planovaci fazi
o neni tfreba provést helikalni sken v celém rozsahu jako pfi

planovaci fazi

o staci 3 axialni skeny v misté vpichu a kolem

o Obecné metody redukce davky pri CT

iterativni rekonstrukce — dostatecna rychlost i pro CT intervence

adaptivni kolimator omezujici ,overbeaming“ — velmi uzite¢né pfri
preintervencni planovaci fazi (kratky rozsah)

o klasicka TCM — neni vhodny
o vystrazné upozornéni na vysokou hodnotu davku - u intervenci

problematické



Typické hodnoty expozicnich

Barametrﬁ

Author

Buls et al. (2003)
Buls et al. (2004)
Kataoka et al. (2006)
Kataoka et al. (2006)
Brennan et al. (2003)
Hohl et al. (2008)

Trumm et al. (2008)

Stoeckelhuber et al.
(2005)

Meleka et al. (2005)

Yamagami et al. (2003)
Gianfelice et al. (2000)

Froelich et al. (1998)
Paulson et al. (2001)

Silverman et al. (1999)

Scanner model

Siemens Somatom plus 4
Siemens Emotion duo
GE HiSpeed CT/I
Toshiba Aquilion 16
N.a.

Siemens Somatom Sensation

64

Siemens Somatom plus 4

Toshiba Aquilion mulu

Toshiba Aquilion 16
Toshiba X Vigor Laudator
GE Prospeed

Siemens Somatom plus 4
GE HiSpeed CT/1

Siemens Somatom plus 4

Tube potential
(kVp)

120
120
120
120
120
120

120
120

120
120
120
120
140
120

Tube current
(mA)

90
38
30-80
30-80
80
60

15-25
50

50
30-50
50
50
13
50-90

Slice thickness
(mm)

th oo =1 W oo

14.4

10
N.a.

N.a.

10
N. a.

10

Radiation Dose from Multidetector CT, ISBN: 978-3-642-24534-3



Typické hodnoty ozareni personalu —

ruce, ocCl
—

Author Method of dose CTF technique/method Technical settings Exposure Dose at the level of
measurement (kVp)/(mA) time (s) Hand Headleyes
(mGy) (mGy)
Nickoloff et al. Indirect (20-100 e¢m) 20 cm needle holder 120/30 100 1.70 0.09
(2000)
“Kato et al. Indirect (4 cm) 4 ¢cm needle holder 80/30 59 1.50
(1996)
Nawfel et al. Indirect (10-100 cm) 120/50 80 2.2 0.1
(2000) Y
3
“Paulson et al. Indirect (25-60 cm) 140/13 18 0.001 0.0006 qu_)
(2001) N
o
Gianfelice et al. Indirect (10 ¢m) 10 ¢m needle holder 120450 50 0.90 g
(2000) ™
0
Gianfelice et al. Indirect (10 c¢cm) 10 ¢m needle holder 120/50 26 0.46 5
(2000) zZ
[an]
Nawfel et al. Direct by TLD 120/50 N.a. 1.70 2}
(2000) =
(@)
“Irie et al. Direct by TLD 7 cm needle holder 120/30 38 0.76 5
(2001a) g
“Irie et al. Direct by TLD 7 cm needle holder and 120/30 50 0.41 g
(2001a) lead plate §
“Irie et al. Direct by TLD 15 ¢m needle holder and 120/30 41 0.06 =
(2001a) lead plate g
“Brennan et al. Direct by TLD 120/80 N.a. 0.20 g
(2003) o
c
Buls et al. Direct by TLD 120/90 151 0.70 0.21 2
@©
(2003) ?
Buls et al. Direct by TLD Under-table tube 120/38 73 0.29 0.14 04
(2004) exposure



Typické hodnoty ozareni

pacientu

Silverman et al.

(1999}

Paulson et al.
{2001y

Teeuwisse
et al. (2001)

Nickoloff et al.

{2000}

Buls et al.
(2003)

Buls et al.
(2004)

Carlson et al.
{(2001)

Carlson et al.
(2005)

Nawtfel et al.
(2000)

Procedures

Biopsies (61), aspirations/drainages
(34)

Biopsies (85), aspirations/drainages
(78), injections (57)

Biopsies (35)

Biopsies (78)

Biopsies (46), aspirations/drainages
(22). ablations (14)

Biopsies (48)

Biopsies (146), aspirations/drainages
(57)

Biopsies (56) bellows

Biopsies (57)

Biopsies

Typical IR conventional fluoroscopy

McParland
(1998)

MeParland
(1998)

Miller et al.
(2003)

Miller et al.
{2003)

Hepatic angiography

Renal angiography

Carotid stent

Renal PTA with stent

ETE
technique

Quick-check
(19
Real-lime
(1)
Quick-check
(87)
Real-time (2)
Combination
(11

Quick-check

N.a.

Quick-check

Quick-check

Quick-check
(97)
Combination
(3)

Quick-check

Quick-check

Technical settings
(kVp)(mA)

120/50-90

140/10

120-140/25

1200430

120490

120/38

120/10-50

120/10=50

120/10-50
120/90

Exposure
time (s)

79

18

Skin dose
(mGy)

740

130

4000

346

111

43

38

51
832

340

100

597

1,812

Radiation Dose from Multidetector CT, ISBN: 978-3-642-24534-3



Distribuce davky v objemu

o U CT vySetreni je objem prozareny vicemeéne
homogenne!!! :

L

100 %

1%0-1%




Distribuce davky v objemu CT fantomu
I =

g 210 + 8
@ L = [
5 190 8 a
S “
N —
S 1,70
© =]
:; E 150 ¢ Dospéla hlava
E® L glé tél
g 1,30 Dospele telo
>2 110 i : ¢ . ¢ A Détska hlava
3 M
0,90 +
8 18 28 HEAD PHANTOM BODY PHANTOM (32 cm diam)
(16 cm diam)
Kolimace svazku v ose z [mm]
o
Dospélé télo — primeér 32 cm -
043 (o] 430
Dospéla hlava — pramér 16 cm
4.1
Q
Détska hlava — prumér 10 cm CTDhup ValUES 1 SCY oo
Body: 120 kVp, 250 mAs, 5 mm




Distribuce davky podél osy rotace
N =

o Pacient neni ozaren pouze v oblasti kolimace
o diky rozptylenému zareni

1 50
o divod ozafeni personalu CTDligo =+ | D(2)dz

-50

1 50
CTDlygp =—— [D(2)dz
-50

Head Phantom 32x0.6mm Collimation Body Phantom 32x0.6mm Collimation

» 12:00 positi
= Center posil

0 20 40 60 80 100 120 140
Distance (mm)
Status of Computed Tomography dosimetry for wide cone beam scanners, IAEA, 2011




B = [ |

Davkove veliCiny a jejich limitace

(nejen) pro CT Intervence
|22 |

o CT indikuji CTDI,,5, (mGy) a DLP (mGy.cm)

o Koncept CTDI méa smysl pro skenovani s posunem stolu — vyjadruje primeérnou
davku podél ozarené €asti pacienta (je-li pitch = 1)

o Pomér mezi maximem davky pro jedenu rotaci a CTDI zavisi na U, filtraci,
kolimaci, velikosti pacienta, miste v ploSe rezu, kde mérim

Dose descriptors - CTDI

Single CT scan Multiple CT scans - MSAD
ﬂ Dose (mGy)

N [ I [ O Y A R W O,
o

[

R Z-axis (mm
Distance along £ axis A Distance along Z axis B
http://www.jkma.org/search.php?where=aview&id=10.5124/jkma.2011.54.12.1262&code=0119J pan.rg

KMA&vmode=PUBREADER#!p0o=16.6667

o Pro vySetfeni bez posunu stolu je pro odhad davky v misté kolimace vhodnéjsi
bodove méreni



B = [ |

Davkove veliCiny a jejich limitace

(nejen) pro CT Intervence
T

o CT indikuji CTDI,,5, (mGy) a DLP (mGy.cm)

o CTDI,,,, dale pruméruje davku v ploSe fezu (pomoci CTDI,,) a bere v Gvahu pitch
— vyjadfuje prameérnou davku v celém ozareném objemu !!!CTDI fantomu!!!, ne
pacienta

CTDlppypsa ¢ --- dévkovy/kermovy index vypoCetni
tomografie ve vzduchu méreny ve stfedu standardniho CT

1 2 fantomu (mGy)
CTDIW — g CTDI PMMA,c + g CTDI PMMA, p CTDlpppa,p -+ Prumer dévkovych/kermovych indext

vypoCetni tomografie ve vzduchu mérenych ve 4 pozicich

iferii standardniho CT fantomu (mGy)
CTDI NT e pen
CTDIVOL —— W _ CTDIW _ | ... posun lehatka pacienta béhem jedné otacky (helikalni
p | CT) nebo mezi dvéma po sob& jdoucimi Fezy (axialni CT)

p

o Pfiindikaci CTDI,,,, u vykonu bez posunu stolu musi byt CTDI,,,, secteno pro
vSechny otacky rengenky

o DLP —nasobi CTDI,,,, délkou ozarené oblasti a secCte pro vSechny faze vySetreni



Rozsah CTDI,, a DLP

o Velka variabilita, dva az tfi rady
o CTDIVOL - jednotky az stovky (tisice) mGy
o DLP desitky az tisice (desetitisice mGy.cm)
o Zatim nejsou ustanovené diagnostické referencni arovné

Mean 35-fold variation (range 11-74 fold)

Thoracic Abdomen Pelvis

http://dels.nas.edu/resources/static-assets/nrsb/miscellaneous/Thornton%20%282%29.pdf



CTDI,,, versus absorbovana
davkav pacientovi

| 25 |
120 kV, 200 mAs 120 kV, 200 mAs
32 cm 32 cm
fantom fantom
CTDI,, = 20 mGy CTDI,, = 20 mGy

U obou pacientl stejné CTDI

Absorbovana davka v pacientovi bude vyssi pro
mensiho pacienta



CTDI,, versus absorbovana
davkav pacientovi
| 26|
120 kV, 100 mAs 120 kV, 200 mAs
32 cm 32 cm
fantom fantom
CTDlI,, = 10 mGy CTDI,, =20 mGy

U mensiho pacienta mensi CTDI,
Absorbovana davka u obou pacientu pfiblizné stejna




Size Specific Dose Estimate (SSDE)
T =,

o SSDE - korekce CTDI,,, na absorbovanou davku v mekke tkani v
objemu s dany efektivnim prumérem (korekce na velikost pacienta)

o Efektivni pramér = (AP « LAT)*
o SSDE =f*CDTlg,

35
b e Koeficienty f pro
E 30 {] 0 1 5 10 15 . d S
: 3 indikované CTDI ve
= ‘| A ' + Mo-GE-120 MV VOL
2 gpsiys 3 - ¢ We-51-120 kY 32 cm PMMA fantomu
& 2.5 1 Lo —i —t 1 » HG-S5i-120 kV |
8 NS ) | « MG-Ph-120 kV
(&) e | o NS o | | + MG-GE-120 kV
. o s b ' . HG_T 20 kv
g oo e g earied
8 | | | | s ZB-GE-120 kV
1'5 | | | | :
® Tl e R
= T T (R |
z 1.0 = = |
5 i L #8 ]
Z 05 | 1= 1; 1l |
| [ 1l |
00 | Il | - | - |

5 10 15 20 25 30 35 40 45

Size-Specific Dose Estimates (SSDE) in Pediatric and Adul
Body CT Examinations, AAPM Report No. 204, 2011 Eﬁec"ve Diameter (cm)



Size Specific Dose Estimate (SSDE)

24 |
o Koeficienty f pro indikované CTDI,,, v 16 cm PMMA fantomu

1.8
) L. R e [+ uesigzo wv |
0 } ‘s a0 15 + MG-Ph-120 kV
il | § 1) ! s MG-GE-120 kV
€ 14 5 * gy t . MG-To-120 kV [
2 | B} okl | * TS-Mx-120 kV
1.2 : o | s ZB-GE-120 kV |-
| b |
| P = |
® 101 # # :
| | 2 e ) |
§ | | | | |
0.8 | } . |
4 | | ) U3 |
N | | 1 :\
— | | | 1 |
E e l | I | i O 7. .
| | | | -
£ 0.4 | 1 I 1 | R
' 1 | - |
| | L |
4 | _k | o 2
02 | | T |
i | Favie 1] |
0-0 L l I'I 1 L 1 L) | T T ]
5 10 15 20 25 30 35 40 45
Effective Diameter (cm)

Size-Specific Dose Estimates (SSDE) in Pediatric and Adult Body CT Examinations, AAPM Report No. 204, 2011



Size Specific Dose Estimate (SSDE)
N

0 DoporuCené koeficienty f pro indikované CTDI, ve 32 cm PMMA fantomu

Lat+AP | Effective | Conversion Lateral Effective | Conversion AP Effective_ | Conversion Effective | Conversion
Dim (cm) Dia (cm) Factor Dim (cm) Dia (cm) Factor Dim (cm) Dia (cm) Factor Dia (cm) Factor

1 7.7 2.79 8 9.2 2.65 8 8.8 2.68 8 2.76
1 8.7 269 ] 8.7 2.60 9 10.2 2.55 9 2.66
20 9.7 .58 10 10.2 2.65 10 11.6 2.42 10 2.57
22 10.7 2.50 11 10.7 2.50 1 13.0 230 11 247
24 11.7 241 12 11.3 245 12 14.4 2.18 12 2.38
26 12.7 232 13 1.8 240 13 15.7 2.08 13 2.30
28 13.7 224 14 12.4 2.35 14 17.0 1.98 14 2.22
30 14.7 218 15 131 229 15 18.3 1.88 15 2.14
32 15.7 2.08 18 13.7 2.24 16 19.6 1.81 16 2.06
34 16.7 2.01 17 14.3 219 17 208 1.73 17 1.98
36 17.8 1.94 18 15.0 2.13 18 22.0 1.65 18 1.91
38 18.6 1.87 19 16.7 2.08 18 23.2 1.58 18 1.84
40 18.6 1.80 20 16.4 2.03 20 24.3 1.52 20 1.78
42 206 1.74 21 17.2 1.97 21 25.5 1.45 21 1.7
44 218 1.67 22 17.9 1.92 22 26.6 1.40 22 1.65
46 2286 1.62 23 18.7 1.86 23 278 1.34 23 1.59
48 3.6 1.56 24 19.5 1.81 24 28.7 1.29 24 1.53
50 2486 1.50 25 203 1.76 25 20.7 126 25 1.48
52 256 1.45 26 211 1.70 26 30.7 1.20 26 1.43
266 1.40 27 220 185 27 316 1.16 27 1.37

56 27.6 1.35 28 229 1.60 28 32.6 1.12 28 1.32
58 2886 1.30 20 238 1.55 20 335 1.08 29 1.28
60 206 1.25 30 247 1.50 30 344 1.0 30 1.23
305 1.21 3 256 1.45 N 352 1.02 3 1.19
B4 31.5 1.16 32 26.6 1.40 32 36.0 0.99 32 1.14
66 325 132 33 278 1.35 33 36.8 0.96 33 1.10
68 335 1.08 34 286 1.30 34 37.6 0.93 34 1.06
70 345 1.04 38 206 1.25 35 38.4 0.91 35 1.02
72 35.5 1.01 36 30.6 1.20 36 39.1 0.88 36 0.99
74 36.5 097 37 31.7 1.16 37 39.8 0.86 37 0.95
76 375 0.94 38 32.7 1.11 38 40.4 0.84 38 0.92
78 38.5 0.80 39 33.8 1.07 39 411 0.82 39 0.88
80 39. 0.87 40 34.9 1.03 40 41.7 0.80 40 0.85
82 40. 0.84 a1 36.1 0.98 41 423 0.78 41 0.82
84 41, 0.81 42 37.2 0.94 42 42.8 0.77 42 0.79
86 424 0.78 43 38.4 0.90 43 43.4 0.75 43 0.76
88 43.4 0.75 44 39.6 0.87 44 43.9 0.74 44 0.74
90 44.4 0.72 45 408 0.83 45 44.4 0.73 45 0.71
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Size Specific Dose Estimate (SSDE)

é

koeficienty f pro indikovan

CTDI,, v 16 cm PMMA fantomu

Cené

0 Doporu

Lat+AP_| Effective | Conversion Lateral | Effective | Conversion AP Effective | Conversion | [ Effective | Converion
Dim (cm) | Diafcm) | Factor Dim (cm) | Dia (cm) Factor Dim (cm) | Dia(cm) | Factor Dia(cm) | Factor
2 7 1.50 6 2 1.36 5 5, 1.50 6 149
3 6.2 147 7 X 134 7 i 41 7 143
a 6.7 144 ] ¥ 1.32 ] 8 33 3 138
2 1.42 ] X 1.29 ] 10, 26 ] 132
7.7 1.39 10 102 1.26 10 11 A 10 1.27
32 136 11 10.7 1.24 1 130 A [ 122
] 3.7 134 12 11.3 1.2 12 144 C 12 1.18
S 3.2 131 13 118 11 13 157 02 T 113
20 97 1.29 14 2.4 1.1¢ 14 17.0 087 14 .08
21 10.: 126 15 13.1 1.1 15 183 0.92 16 .05
2 07 1.24 16 ; 1.10 16 19. 088 16 01
23 122 17 4 1.08 17 208 084 17 0.7
24 K 119 18 0 1.05 18 220 0.80 18 0.93
25 21 17 19 7 1.02 19 232 0.76 18 0.90
26 12.7 1.15 20 4 0.99 20 243 0.73 20 0.86
27 132 113 21 P 0.96 21 255 0.70 0.83
28 137 1.10 22 7. 0.94 22 266 0.67 z 0.80
28 4z 1.08 23 3 .91 23 276 0.64 23 17
30 14.] 1.06 24 . 0.88 24 287 0.62 24 0.74
31 & 1.04 25 20 .85 25 297 0. 25 0.71
32 K 1.02 26 211 83 26 307 0.57 26 0.69
33 16.2 1.00 27 22 j 27 316 0.55 27 0.66
34 7 0.98 28 22 0.77 28 326 0.53 28 063
35 172 097 29 23 0.75 29 335 0.51 29 061
36 17.6 0.95 30 247 072 30 344 0.50 30 0.59
a7 18.1 0.3 31 256 0.70 31 352 0.48 31 0.56
38 186 091 3z 266 0.67 32 360 0.46 32 0.54
39 18. 089 = 27 0.65 33 36, 0.45 33 0.62
40 19.¢ 0.88 34 28 0.62 34 37, 0.44 34 0.50
42 206 0.84 35 29, 0.60 35 384 42 35 0.48
44 216 0.8 36 0. 057 36 39.1 .41 36 0.47
46 226 0.78 a7 31. 0.55 37 398 0.40 37 0.45
48 236 0.75 38 327 0.53 38 40.4 0.39 38 0.43
50 24§ 0.72 39 338 05 39 411 0.38 38 0.41
52 25, 0.70 40 349 0.48 40 417 0.37 40 0.40
54 26 067 a1 36.1 0.46 41 423 0.36 41 0.38
56 276 064 42 372 0.44 42 428 0.36 42 037
58 28 062 43 384 0.42 43 434 035 43 0.35
60 296 0.60 44 396 0.40 44 439 0.34 44 0.34
62 30.5 057 45 406 0.39 45 444 0.34 45 0.33
64 31, 055 46 42.1 0.37 46 44, 0.33 46 0.32
66 32 053 a7 233 0.35 47 45, 0.33 a7 0.30
68 33, 051 48 24, 0.3: 48 45, 0.32 48 0.29
7C 34, 0.49 49 25, 0.3 49 48, 0.32 49 0.28
7 35. 047 50 a7. 0.30 50 454 0.31 50 0.27
74 36. 046 51 48! 0.29 51 467 031 51 0.26
76 3r. 0.44 52 49 0.27 52 470 0.30 52 0.25
78 38 042 53 51. 0.26 53 472 0.30 53 0.24
80 39, 041 54 527 0.24 54 475 0.30 54 0.23
82 40, 039 5 54.1 023 55 477 0.30 55 0.22
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