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» Image guidance doses delivered during radiotherapy:
Quantification, management, and reduction
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> 2018.3
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» Ding GX, Alael P, Curran B, Flynn R, Gossman M, Mackie
TR, Miften M, Morin R, Xu XG, Zhu TC

m [EgHbE
> aapm.onlinelibrary.wiley.com/doi/full/10.1002/mp.12824
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The management of imaging dose during image-guided radiotherapy: Report of the
AAPM Task Group 75

The management of imaging dose during image-guided radiotherapy’ found in Title
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m EPID

> 6 MV 52,5 MV

Machine
Setup field
MU

Paper

Varian Trilogy Varian Ture Beam
26x20 cm 20x20 cm
2.0 MU 1.0 MU

[26]Ding GX. Radiation [70]Ding GX.

exposure to patients from  Characteristics of 2.5MV
Image guidance procedures beam and imaging dose to
and techniques to reduce  patients. Radiother Oncol.
the imaging dose.Radiother 2017;125:541-547.
Oncol. Jul 2013;108:91-98.
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m EPID
> 1EAZ 75 m45 2eMV ST B BEZ 157 = 434 (2 MU per image)

L e T
45 HEAD, 6 MV portal images |
n | |
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-, 3.5-
S 30
——
% 2.5
O 2.0
O 15 Line C-D
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m EPID
> 6 MV 52.5 MV(1-5 cGyH#: B 7 &)

Z [ ASKSERALE MV EPIDIRBH BRI E IarENXRFIE.
D501550%=% B A TR & /)\ X TR FI 2 (6MV[26],2.5MV[70]),1X L4573
= — X B AV IF SR AL EF IR A = A (BMV A 2MU/ 58 8F,  2.5MV 1MUY/

N E).
Brain
D350 range (cGy)

Orean 6 MV 2.5 MV
Brain 2.0-50 1.0-2.0
Brainstem 3.0-40 1.0-2.0
Chiasm 3.0-50 1.2-2.0
Eves 3.0-50 1.3-2.0
Optic Nerves 3.0-50 1.0-2.0
Pituitary 2.0-50 1.0—2.0
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> 6 MV 52,5 MV

2 1 B B9aRIa ST 8RR MV EPIDIRIRF B RAS % Il B B % B
£(6MV[26], 2.5MV[70]), XL &ER — X s B IF BV B RS~ 4

(6MV A2MU/ES 8, 2.5MV H1MU/SET),

Chest

D350 range (cGy)
Organ 6 MV 2.5 MV
Aorta 2.0-4.0 1.0-2.0
Lungs 1.0-4.5 0.5-2.0
Esophagus 2.5-3.5 —
Kidney 2.0-3.0 -
Heart 3.0-4.5 1.0-1.5
Liver 1.0-4.5
Spinal Cord 2.0-3.0 0.5-1.0
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» 6 MV 52.5 MV

x| CEERZMALfEAMY EPIDRBEHHFZGRIE NHFE
(6MV[26], 2.5MV[70]),1X £ £ - — 3 #22Y IF TR AL BF IR 5% 7= A (BMV

A2MU/SFEF, 2.5MV H1MU/ETET),

xv;3 =
S B3 =

Pelvis
D50 range (cGy)

Orean 6 MV 2.5 MV
Bladder 2.0-3.5 1.0-1.5
Bowel 2.0-4.0 1.0—1.5
Femoral heads 2.5-3.5 0.8-1.5
Prostate 3.5-3.5 0.9-1.1
Rectum 2.0-4.0 0.85-1.0
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. X | D MV-CBCT{E H6MV3&T7 5¢ RAZ0He 45 200°43
= MV C?CT; R ENERGERAE %2?0° *E?ﬁa%mlm),
> EPID EH #1537

SR MBBUE A E W E AR E

Isocenter dose

I|1

Average organ Maximum orzan

> 2~ 15 M U Location (cGy/MU) dose (cGy/MU) dose (cGy/MU)
XTEI‘ N \ Cranium (.88 = 0.01
~ AV /f—‘ ~ Total-brain 0.90 + 0.01 1.16 £+ 0.01
> %I)\ ':'3 M‘Z SMU Left lens 1.15 = 0.03 118 =+ 0.01
Ny Ay AR Right lens .13 + 0.03 1.18 £+ 0.01
> H@HET‘:[LK/{M“‘]-SMU Lj’teyf 1.16 + 0.01 1.19 + 0.01
Right eye 1.13 £ 0.01 1.16 £ 0.01
Thorax 081 £ 0.06 1.25 4+ 0.03
Left lung 0.85 = 0.06 1.15 £ 0.06
Right lung 0.80 + 0.06 .11 £+ 0.04
Total lung (.83 £+ 0.06 1.15 £ 0.05
Spinal canal 0.59 £ 0.10 (0.80 £ 0.08
Heart 0.86 + 0.15 110 £+ 0.06
Vertebral bodies 0.61 + 0.08 (.86 = 0.15
Soft Tissue (.61 £ 0.09 1.25 &+ 0.03
Pelvis 0.75 + 0.04 1.25 + 0.01
Femoral heads 0.80 £ 0.14 0.95 = 0.09
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K2 755 e B EMV-CBCT e A Fe = A R &= 0 Af, A FHEMV i
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m TOMO MVCT

> 30Ccm 7J(§F§ HH ID % | E ZE30cmyK AR A M E /R TOMO MVCT
HFIE, FIE2R/NBURTREEL,
> 0.8~2.5 cGy = —

MVCT in Tomo

Acquisition mode Dose (cGy)
Fine pitch (4 mm couch travel/rotation) 2.5 ¢y
Normal pitch (8 mm couch travel/rotation) 1.2 ¢Gy
Coarse pitch (12 mm couch travel/rotation) 0.8 cGy

From Edward Chao, Accuray Incorporated and T. Rock Mackie, UW, Madison,
WI.



"
TARG I R UR

m kV CBCT

Varian On Board Imaging (OBI) Elekta X-Ray Volume Imaging (XVI)
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Medical Physics

2001

AAPM protocol for 40-300 kV x-ray beam dosimetry in radiotherapy and radiobiology
'AAPM protocol for 40-300 kV x-ray beam dosimetry in radiotherapy’ found in Title
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5= 11 A SLFERAr{E FiVarian OBI v1.4kg AkV-CBCTAR A L
HiEEAN N EFI=[67], D50F1D104> 5#550%F110%=S
EARNR/NZRBFIZKV-CBCTHESLIIFRIID),

Standard head, brain

Standard head, head and neck

D50 range D10 range D50 range D10 range
Organ (cGy) (cGv) Organ (cGy) (cGy)
Brain 0.21-0.33 027040 Brain 0.15-0.22 0.16-0.23
Bramnstem  0.19-0.30 022-0,32 Larynx 0.21-00.29 0.25-0.33
Chiasm 008026  0.09-026  Oral cavity (0.13-40.26 0.20-0.31
Eves 0.03-0.31 004035 Paronds 0.26-0.42 0.31-0.48
Optic 0.05-0.27 0.050.27 Spinal cord 0.164.25 0.19-0.32
Nerves
Pituitary 0.07-0.24 0.08-0.25 Thyroid 0.07-0.23 0.11-0.32
Spinal 0.26-0.33 0.290.34 Esophagus 0.07-10.16 0.14-0.26
Cord
Skin 0.190.41 0.39-0.63 Skin 018027 0.34-0.44
Bones 0.45-1.11 1.13-1.67 Bones (0.25-4.65 0.64-1.07
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7 11 B BERER 04 FfVarian OBl v1.4kg AkV-CBCT
RFIEMIPHERERNNFE FIZ[114]., (KV-CBCT
HiESEUILF D),

Low-dose thorax

Organ D50 range (cGy) D10 range (cGy)
Aorta 0.42-0.58 0.44-0.63
Lungs 0.30-0.61 0.43-0.72
Small bowel 0.33-0.54 0.39-0.61
Esophagus (L29-0.60 0.35-0.74
Kidney 0.43-0.54 0.49-0.59
Heart 0.31-0.55 0.41-0.63
Liver 0.31-0.51 0.38-0.61
Spinal cord 0.32-0.57 0.35-0.78
Spleen 0.32-0.52 0.36-0.60
Stomach 0.28-0.57 0.31-0.62
Trachea 0.36-10.71 0.47-1.04
Skin 0.46-0.57 0.64-0.89
Bones 1.06-1.74 1.47-2.25
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(kV-CBCTH#ES & [1D),

AR s B FIE[114],

Pelvis scan, prostate isocenter

Orean D50 range (cGy) D10 range (cGy)
Bladder 1.36-2.20 1.72-2.69
Bowel 1.54—-1.91 2.04-2.65
Femoral heads 2.40-3.60 3.22-4 88
Prostate 1.19-1.79 1.33-1.89
Rectum 1.51-1.99 1.70-2.22
Skin 1.80-1.96 2.26-2.92
Bone 2.93-3.96 4.61-5.72
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Z< I D Varian OBI v1.4 ik A&AkV-CBCTA G #HE
AV S 21[26].

Gantry
Bow tie rotation
kV-CBCT Name filter (kV) (mAs) (degrees)
OBl Standard-dose Full fan 100 145 200
head
OBl Low-dose Full fan 100 72 200
head
OBI High-quality Full fan 100 720 200
head
OBI Pelvis Half fan 125 700 360
OBl Pelvis spot Full fan 125 720 200
light
OBI Low-dose Half fan 110 262 360
thorax
TrueBeam Head Full fan 100 147 200
TrueBeam Pelvis Half fan 125 1056 360
TrueBeam Spothight Full fan 125 733 200
TrueBeam Thorax Half fan 125 264 360
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Zz [l E Varian OBI V1.4 g AkVIEF AR HEZPALAVE S 2L

Name (kV) (mAs)
Head-AP 100) B
Head-Lat 70 5
Thorax-AP 75 5
Thorax-Lat 05 40
Pelvis-AP-Med 75 10
Pelvis-Lat-Med 105 80

The clinical default OBI blades are set to X1 =X2=133cm and
YI =%Y2= 103 cm in all acquisition techniques. All six techniques were mod-
eled with and without a full fan bow te filter.



" A
Sl 2 e R A

RIIA L FERAL{# FiElekta XVI kV-CBCTHH s EFIE
(S cassettes, 100 kVp, 0.1 mAs/acquisition, 360

acquisitions, 345-190 degree rotation)

Head and neck

Organ D50 range (cGy)
Brainstem 0.06-0.08
Rt eve 0.08-0.09
Lt eye 0.13-0.13
Rt parotd 0.05-0.06
Lt parotid 016017
Rt cochlea 0.04-0.05
Lt cochlea 0.09-0.12

Oral cavity 0.09-0.11




F £ R SR 1 75 B

=I1IB BE& 2R Ar{# FElekta XVI kV-CBCTH# ==& (M cassette
without a bow tie filter, 120 kVp, 1.0 mAs/acquisition, 650 acquisitions,
full 360 degree rotation)

Pelvis

Organ D50 range (cGy)
Bladder 0.9-2.0
Rectum 1.1-1.9
Small bowel 1.0—1.8

RIC B Eh A1 FElekta XVI kKV-CBCTH# I8 & FI2(M cassette
with bow tie filter, 120 kVp, 1.6 mAs/acquisition, 650 acquisitions, full
360 degree rotation)

Pelvis

Organ D50 range (cGy)
Bladder 1.1-2.5
Rectum 1.3-2.4

Small Bowel 1.1-2.3
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