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= RT:safe useof controlleddoses ofionizingradiation to treat cancer

= as frontline therapy to approximately 60% of all patients with newly
diagnosed cancer, usually in combinations with chemotherapy

= oligometastaticstate

= palliative setting to address symptoms and enhance quality of life in

patients with advanced tumors

Jaffray DA. Nat Rev Clin Oncol 2012
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= understandingradiobiology: optimization of dosage and fractionation
= cuttingedge technology:

- intensity modulated radiationtherapy (IMRT)

-image guided radiationtherapy (IGRT)

- stereotacticradiosurgery (SRS)

- medical imaging (rt.x. PET/CT)

precise delivery of higher doses of RT per fraction

(hypofractionation) with minimal damage to healthy tissues

Jaffray DA. Nat Rev Clin Oncol 2012
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= abilitytoinduce DNA damage with direct tumor cell death
=  radiationinduces cancer cell extrinsicmechanisms of tumor control

- local control

- control of metastases outside of the treatment site
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repair of radiation damage takes place n bone’
marrow or lymph nodes, then it cannot be true that
the primitive and undifferentiated cells are more
radiosensitive than those more mature cells which are
killed (see footnote on page 238).

The idea that the nucleus is the most sensitive
part of the cell was a deduction from the belief that
the nucleus controls cell growth and division, from
the visible changes the nucleus undergoes when the
cell is irradiated, and from the evidence that chromo-
some and genic damage are produced by radiation,
Trowell (1952) has pointed out that it is not legiti-
mate to conclude from the fact that structural
changes occur in the nucleus before the cytoplasm
that the nucleus is, in fact, damaged primarily and
not as a consequence of cytoplasmic damage,
Experimental evidence is not available for mammals,
and for other forms of life is conflicting (Vintem-
berger, 1928, 1929; Duryee, 1949; Harriss, Lamerton,
Ord and Danielli, 1952).

One result of belief in primary nuclear damage is
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that the
only be
ed it, to
mean the enect on an object ol irrdaiauon of its
environment, and that some other word, for which I
have suggested abscopal, should be chosen for the
different sense of action “at a distance from the
irradiated volume but within the same organism”.

This is not merely a theoretical discussion but
directly relevant to all work done on the effects of
whole body irradiation. One clear-cut example will
illustrate this. Three days after 600-1000 r, rats
show a depression to one-quarter of normal of the
synthetic ability of the thyroid gland (Mole and Batt,
1953). This is not duc to whole body irradiation,
however, nor to direct irradiation of the thyroid or
the pituitary gland. The depression of thyroid
function appears only when a sufficiently large
volume of the abdomen is irradiated (unpublished
observations), and is therefore an abscopal effect of
radiation,

The effects of whole body irradiation are some-
times summed up as due to the cellular damagc
radiation does. From one point of view this is a
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nent, Harwell, Berks.

* Ab- is a prefix with the meaning ‘“position away from”’
(O.E.D.) and scopos (l.atin) is a mark or target for shooting
at. The derived adjective therefore conveys the exact mean-
ing required.
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that it is literally impossible to produce an effect in
them limited to a small volume. The interdependence
of all the cells in the organism’'s body means that
damage to one cell must inevitably alter the body asa
whole, 1.e. all the other cells of the body. This is
almost a biological platitude but it has such far-
reaching consequences that it needs stressing. For
example, it is meaningless to ask the question about
the mammal: Is there an indirect effect of radiation?
in the sense in which this question is normally
asked. It would be a sensible, if not very important
question if it meant: Does irradiation of the mam-
mal's environment have an effect? But normally
what the questioner means to ask is: Has irradiation
of a mammal an effect at a distance from the volume
irradiated? and to this there can only be one answer,
What is important iz to ask: How much of this
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sclf-cvident, yet the rate of loss of cells from the peri-
pheral blood after whole body irradiation has been
used as a measure of their natural life span. For red
cells there is clear proof that the cellular hypothesis
is untrue. Hamorrhage and erythrophagocytosis
produce a loss of red cells which is not explained by
death of red cell precursors, and quantitatively even
more important may be the finding of widespread
capillary leakage of red cells (Furth, 1952), And if
the hypothesis is untrue for red cells why assume
that it is true for white cells or platelets? Every time
someonce is taken off work with irradiation because
of a low white count, the assumption is made that the

* Ab- is a prefix with the meaning “position away from"
(0.E.D.) and scopos (Latin) is a mark or target for shooting
at. The derived adjective therefore conveys the exact mean-
ing required.
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abscopal effect
immune dependent mechanisms

evident that this effect is mediated by immune mechanisms

=stumor specific
mdoes hot occur in immunodeficientindividuals

=could be potentiated by interventions that mobilized antigen presenting

cells (APCs)

Demaria S, IntJ Radiat Oncol Biol Phys 2004



abscopal effect

= renalcell carcinoma

= malignantmelanoma

= hepatocellularcarcinoma
= |ungcancer

= othertumor types & hematologic malignancies



immunobiology of RT

v RT inducesin situ vaccination

v RT reprograms tumor microenvironment

Demaria S, IntJ Radiat Oncol Biol Phys 2004



In situ vaccination
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