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Redistribution
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Repopulation

= Repopulation of tumor cells may
reducing its efficacy

erated Repopulation is well studied esp.
eck (@ around 3 weeks). Perhaps re-oxyg
e in this phenomenon
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Re-oxygenation

DIFFUSION-LIMITED HYPOXIA PERFUSION LIMITED HYPOXIA

TUMOR VESSELS ARE
OXYGEN CAN DIFFUSE TO A LIMITED STRUCTURALLY AND

DISTANCE FROM BLOOD VESSELS
FUNCTIONALLY ABBERANT

Thomlinson and Gray (1955)
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Fractionation

Fractionation takes advantage of differences in repair between normal
tissues and tumors, tumors hopefully being less able to repair damage

Fractionation also is influenced by re-assortment

Fractionation also takes advantage of inherent radio-sensitivity
differential between normal tissues and tumor

©OAllinaHealthSystems 2



11/8/2022

Radiation Response and Proliferative Rate

Law of Bergonie and Tribondeau (1906)

Based on radiation experiments or

» Radio-sensitivity is greatest in rapidly proliferat
with a long proliferative future and it is least in di

ception : lymphocytes

» clonogenic cells.

Multi-fraction Effects: Cell Type

- Why Fractionation is useful.

- Different cell survival curve slopes , same fraction size
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Beam channels
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“Percent depth dose ..

orthovoltage

l depth in water

Skin sparing is an important feature of the Megavoltage beam.

PHOTON beam
6MV

modified PROTON beam
250MeV

native PROTON beam
250MeV

0 10
Depth in Tissue (cm)

©OAllinaHealthSystems 8



11/8/2022

©OAllinaHealthSystems 9



11/8/2022

Prostate Cance
T nt Seed Implant

18 gauge (1.3
mm diam)
needle for seed
g lafement

Radio-opaque contrast gl
the urinary bladder fopf
flueroscople

visualization

Perineal template

Ultrascund probe in
L rectum for needle guidance
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