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Onko kuvausannoksella valia?

* Annos CBCT kuvauksesta noin 0,01Gy/kuvaus
* Pitkissa hoidoissa saattaa olla valia, paljon uusinta asettelukuvauksia

« 4D-CBCT noin 0,1Gy/kuvaus, esim. Keuhko stereot, fraktioita vahan
* Trendi: hypofraktiointi

« Hoidon tarkkuuden parantaminen (kuvauksen ansiosta?)

* Riski: huono kuvantaminen huonontaa tarkkuutta?
» Osutaanko oikeaan kohteeseen? Jaako esim. Pehmytkudostieto nakematta.

» kV-KV tieto ei aina riittava VMAT aikakaudella (vs CBCT)
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ICRP TG116: Practical aspects of CBCT protocols optimization
-Kuvantamisen optimointi sadehoidossa-

IAEA Technical Meeting on Radiation Protection of
Patients in the New Era of Medical Imaging

Radiological Protection Aspects of

Imaging in Radiotherapy

Status of the work of ICRP Task Group 116
Practical aspects of CBCT protocols optimization
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» Alkanut 2020 ;
« Raportti kommenteille loppuvuodesta
2024

* Tulossa suosituksia kuvausannoksille
(DRL?), laitteistolle, ohjelmistoille,

Introduction to risk, imaging requirements, clinical perspective on imaging and the process
of optimisation

Specific chapters on treatment planning/linac/brachytherapy imaging, alongside
paediatric exposures

Evaluation and management of doses from imaging, including dose levels and auditing

» Quality assurance, errors and education
* Recommendations to improve optimisation:

« Actions to promote optimisation in RT
- Actions for equipment vendors and software developers
- Actions for regulators and professional bodies

viranomaisille » A project is underway to develop the work undertaken by IPEM in the UK, and acquire data
from across the globe in a wide range of RT centres, using the ICRP Mentee Programme to
assist with data collection
(Courtesy of Tim Wood)
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O atonda e Hes(Exn of Modhcal Proghn. International Survey
Radiological Protection Aspects of O'l: ima g in g pra ctice
Imaging in Radiotherapy

Status of the work of ICRP Task Group 116 Country HDI
Practical aspects of CBCT protocols optimization Germany 0.947

Australasia 0.944
USA 0.926
Cyprus 0.887
Saudi Arabia 0.854
Malaysia 0.810
Colombia 0.767
Algeria 0.748
Egypt 0.707

ICRP TG116 Mentee Project

Questionnaire containing 130 items

Survey Monkey July - November 2020

143 RT centres registered

100 RT centres completed the full questionnaire
Data in 9 country sent to Mentees for analysis
Ordered in terms of HDI to highlight trends

Human Development Index (HDI) combines
measures of life expectancy, education (literacy rate and
levels of education) and per capita income.

IGRT has become the standard of care in

EBRT in the majority of countries

e Most RT centres use radiologic images for verification in 75%-100% of treatments
e Cone beam CT is the main IGRT modality in high- and middle-income countries

e These countries frequently image at every fraction

e Most centres use vendors protocols with limited optimisation
e Fewer than 50% of RT centres record patient doses from imaging
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IAEA Technical Meeting on Radiation Protection of
Patients in the New Era of Medical Imaging

Radiological Protection Aspects of
Imaging in Radiotherapy

Status of the work of ICRP Task Group 116
Practical aspects of CBCT protocols optimization

ICRP TG116 Countries participating
- Europe and N. Africa Rest of the World
Mentee Pl'OjeCt 2 Germany, Portugal Australasia, USA, UAE
Serbia. Cyprus, Algeria Saudi Arabia, Malaysia
Measurement of CBCT Colombia, Iraq

Project. Determine feasibility of measurement
of the CBCT dose with a wide beam used in the

_ clinic using a 150 mm CT phantom and
Few radiotherapy centres: chamber (100 mm and/or 0.6 cc).

» Measure CBCT doses
» Have methods which

could be use to measure
CBCT dose

iImaging dose

T ——
150 mm
T 20-30 mm
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CBCT kuvausannoksen
optimointitarve?

* TAYS projekti 2023-2024
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Table 1. Patient size-specific scanning settings, measured imaging doses and change in dose for the new protocols compared to

the Varian default protocols

Gantry CTDI Change in
CBCT speed Number of in Air CTDI, CTDI;,
Protocols kV mA | ms | fis (°/8) Trajectory projeclions mAs (mGy) (mGy)* (%)
Varian_Head 104 14 o 15 .1 Half SN 140 6.2 31 /e
Head_Standard 14 1i} 15 15 f Half 75 31 1.8 ~sggt
SR5_Head 100 30 a0 15 & Half 3 105 632 Tom?
Varian_Thorax 125 15 0 15 & Full 900 270 183 50 n/a
Thorax_§ 125 1t ] 15 ] Full G0 a0 74 10 -57%"
Thorax M 125 15 15 15 i Full 90 2015 14.6 i9 —20%°
Thorax_L 135 25 15 15 6 Full 900 3375 223 59 b
Varian_Abdo/ 125 38 20 15 & Full 9040 684 428 115 n/a
Pelvis
Abdo/Pelvis 5 125 25 10 I5 & Full 00 225 15.7 42 —53%d
Abdo/Pelvis M 12% 38 20 15 & Full 900 584 428 115 %t
Abde/Pelvis L &l 0 15 L] Full L] 1080 663 179 s5ud
Abdao/Pelvis HD 125 38 20 15 3 Full 1800 1368 8.6 208 Loo%s
Bariatric 125 ] 5 I5 & Full 900 2250 1304 a7 nja

Slze small<26 cm (5), medium=26cm <36cm (M), Large=36cm (L) average diamater.

BCTDH, measurements were taken In the centre and four peripheral points of the TO CTDI phantom (Leeds Test Objects) to calculate welghted CTDH valuas
(CTDIw). For the head protocols the 160mm cylindrical object was used and for the thorax and abdo/pelvis the 320mm cylindrical object Mote these

should be considerad as indicative values, not a true CTDIw, due to the differance in geometry and scatter condition between CBCT and CT.
®Change versus Varian Default protocol (Vanan_Head)

“Change versus Varian Default protocol (Varan_Thorax)

SChange versus Varlan Default protocol {Vanan_Pelvis)




CBCT kuvausannoksen
optimointitarve?

* TAYS projekti (Minna Sikié/Antti Aula)

» Uudet protokollat otettu kayttoon 6/2024:

Head — luukohdistus

 Annos|

Head — pehmytkudoskohdistus

* Head SRS, Annos 1

Redusoitu Head ei riittava kaulan alueen
kohdistuksessa
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mAs
muutos

[%]

2xproj

Head old 100 15 20 Half 150
Head 100 10 15 Half 75 -50%
Head SRS 100 30 20 Half 300 +100%
H&N 100 15 20 Half 150 -
Thoraxold 125 15 20 Full 270
Thorax 125 15 15 Full 203 -25%
Abdomen 125 31 20 Full 558 +107%
Thorax 125 20 20 Half 200
half old
\J 125 25 15 Half 183 9%
d 125 60 20 Full 1080
- WO 125 38 20 Full 684 -37%
) V. \h ‘ 125 60 20 Full 1080 -
PelvisHD 125 38 20 Full 1368




CBCT Vol Cur Pulse Trajec Expo mAs CTDI
tage rent length tory sure muutos [cGy]
CBCT kuvausannoksen lage | rent | leng e el

optlmomtltarve? Headold 100 15 20 Half 150
Head 100 10 15 Half 75 -50%
¢ TAYS prOjektI (Minna Sikio/Antti Aula) Head SRS 100 30 20 Half 300 +100%
» Uudet protokollat otettu kayttoon 6/2024:
H&N 100 15 20 Half 150 -
Thorax large ei kayttoa Thoraxold 125 15 20 Full 270
+ Poistettu
Vatsan ja lantion alueella tarve hyvalle o 125 15 15 Full 203  -25%
pehmytkudoskontrastille: Abdomen 125 31 20 Ful 558  +107%
* Uusi Abdomen Th 125 20 20 Half 200
« Uusi Pelvis e .
Thorax 125 25 15 Half 183 -9%
half
Pelvisold 125 60 20 Full 1080
Pelvis 125 38 20 Full 684  -37%
Pelvis L 125 60 20 Full 1080 -
PelvisHD 125 38 20 Full 1368
2Xproj
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CBCT annostieto

« Sadehoidossa totuttu annosjakaumiin, ei CTDI
annosarvoihin

« Sadehoitosuunnitelmissa ei huomioida CBCT annosta
* Ei mahdollista annossuunnitteluohjelmissa

« Jos olisi mahdollista, mahdollistaisi CBCT annosoptimoinnin?

« CBCT kuvausprokollatieto ei tallennu CBCT kuvatietoihin
(Varian), annoksen maarittaminen jalkikateen haastavaa

 projektiokuvan kentanrajaimilla isot toleranssit, vaikutus annokseen
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Keskustelun aiheita

« Ei maéaraysta CBCT annoksen optimoinnille saati mittaukselle

 DRLs tarve?

 Protokollissa optimoinnille tilaa? Kansallinen vertailu?

* Uudet menetelmat kayttoon:
« iICBCT

« Kuvantamisesta tutut virran/jannitteen modulointikeinot ei saatavilla (vaatimukset valmistajille?)
« CBCT kuvaprotokolla tieto ei tallennu
« CBCT annosjakaumatieto ei saatavilla

* Voiko annosoptimoinnista olla haittaa, osutaanko oikeaan kohteeseen?
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