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Total Body lrradiatio

» A conditioning regimen for patients with a
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Typical fractionation

» High dose -myeloablation/immunosupression
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TBI treatment posit

AP/PA-standing/floor, decubitis




Toxicity with current
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» Most common acute toxic effect - radiation |
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Toxicity with current TBl — |&a t

» Long term toxicity resulting from irradiation of entire
organ

» Cataracts — 30-40% (with fractionated high dose TBI)
» Gonadal failure
» Thyroid and kidney dysfunction
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COG Initiative — examine re
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Conclusions of abovesstudy

» Variability in TBI technique resulted in uncer,
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Variabllity in lung do
specification

How is the lung dose specified?

Skipped:

Answeredad: oKIppea: £

Mid lung dose

Mean lung dose

Other (please

specify)
0% 10% 20% 30% 40% 50% 60% 70% 80%  90% 100%
ANSWER CHOICES ¥ RESPONSES
v Mid lung dose 45.45%

» Mean lung dose

» Other (please specify) Responses 36.36%



Variability in lung dose deter

How is the lung dose most commonly determined?

CT simulate,

then calcula...
Measure
entrance and...

Use CT or
chest x-ray ...

If partial
transmission...

If not any of
the above,...

0% 10% 20% 30% 40% 50% 60% 70%  80%  90% 100%
ANSWER CHOICES ¥  RESPONSES ¥
v CT simulate, then calculate mid and/or mean lung doses 9.09% 1
v Measure entrance and exit dose, then average with or without correction factor to get mid lung dose 27.27% 3
v Use CT or chest x-ray to correct depth to midline for lung density to obtain mid lung dose 0.00% 0
v If partial transmission is used, multiply percent transmission and prescribed dose (with or without other correction 36.36% 4

factors) to obtain mid lung dose

[¥3]

If not any of the above, describe your method of calculating mid lung dose Responses 27.27%



Total Marrow Irradiatio
method to reduce toxicity?
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erapy total marrow irradiation isodose
ad and neck axial, (b) chest axial, (c) sagittal,
ge shown from 6 (blue) to 12 Gy (red).

er M, Kavak GO, Fan J, Radosevich JA, Gwe-Ya K.
Ol Biol Phys. 2011 Oct 1;81(2):592-9. doi: 10.1016/j.ijrobp.2010.11.035. Epub 2011 Feb 23.




Current practices of

Prescription 1.5 - 2.0 Gy per fraction/ BID
12-15Gy total dose

Target volume a. skeletal bones or

b. skeletal bone, up to mid thigh major lymph nodes + spleen or
c. whole body spare lung/kidney

Simulation 8 -10 mm axial scan
total scan length limited to abt 160 cm, may need to flip pt to
treat lower extremities.

consider breathing motion -ribs, spleen, kidney
immobilization device - whole body

Treatment planning Contour ptv
8 segments, 8-12 isocenters

significantly more intensive than conventional TBI

QA IMRT QA

Delivery 10-15mins beam on time
Set up +verification 1 -2 hrs
in vivo dose verification
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Craniospinal Irradiat

» Main reason for treatment : Medulloblastom
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Goal

» To treat the entire CNS sub Arachnoid
space, which encompasses the cranial
vault and spinal canal (S3-4) children.

ated because of the

SPINAL CORD
lower border
of L1(adults)

or S1 (children)

. Sub Arachnoid
Space : lower
border of S2

# (adults) or
S3-S4 (children)
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Conventional treat

Prescription

Simulation

36 Gy (1.80 Gy x 20) to whole brain and spine
Post fossa bst : to 54 Gy
Extended neck (avoid spine field exiting through g

Supine/prone (under anesthesia?)
Scan whole spine

eral cranial fields and one or more spine
A Cranio-spinal Junction (collimator ro

nction every 5 fractions

rity and treat. ( 20 -30 min slot)

51 - Unapproved - Sagitsal - C31
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Cons in current prac

» Clinical - complications -
» declined cognition

arded growth

Df hot and cold spots.

athering junction




Junction dose with
conventional CSI
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Question?

» Can we reduce complications?

e the technology/resources to




Intensity modulated CSI (p

» Reduce clinical complication

method to carve out doses to reduce or,

complexity.

junctions with couch an

2 forgiving - less likely to
Spots




Junction dose grac

Conventional CSI

ine Profile: C3I 3D single
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VMAT CSI plan




To address prior to embarking on

» Simulation — Immobilization




Dose goals

» Expect - more contouring

90% to 95%
90% to 95%
95% to 95%

Dmax < 32 Gy

Dmax < 32 Gy

Dmax < 7 Gy

Dmax < 7 Gy

Dmax < 50 Gy

Dmax < 50 Gy

D50% < 54 Gy

D10% < 56 Gy

Dmax < 95 Gy
Mean dose < 41 Gy Lower if achievable
Mean dose < 41 Gy Lower if achievable
Mean dose < 45 Gy Lower if achievable

Mean < 15Gy
Mean < 15Gy

V10 Gy < 20%
V5 Gy < 50%
Mean V15
Mean dose < 15 Gy
V10 Gy < 30%
V5 Gy < 50%
V7 Gy < 50% Lower if achievable
Dmax < 37 Gy
V10 Gy < 30%
V5 Gy < 25%
V5 Gy < 25%
Dmean < 2 Gy
Dmean < 1.5 Gy

D dose homogeneity to vertebrae




Protons

LAO

y

Fig. 1. (A) Sagittal view demonstrating placement of PA beams along the patient’s spine. (B) Coronal view demonstrating
slacement and orientation of spine and cranial treatment ficlds. (C) Coronal view demonstrating PA beams with 45° couch
‘otation. LAO = left anterior oblique; PA = posterior-anterior; RAO = night anterior oblique.

| R, Mahajan A, Grosshans DR.Int J Radiat
3):637-44. doi: 10.1016/].ijrobp.2014.07.003.
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