


.4 Radiation therapy (also called radiotherapy, x-ray
. therapy, or irradiation) is the use of a certain type
. == of energy (called ionizing radiation) to kill cancer
‘2= cells and shrink tumors. Radiation therapy injures
2. ordestroys cells in the area being treated (the
“target tissue”) by damaging their genetic material,

making it impossible for these cells to continue to
grow and divide. Although radiation damages both
cancer cells and normal cells, most normal cells
can recover from the effects of radiation and
function properly. The goal of radiation therapy is
to damage as many cancer cells as possible, while
limiting harm to nearby healthy tissue.




— The medical implications were immediately obvious —
within a year practicing physicians were using them.




An accelerating charge, when not bound in a shell, radiates energy
(remember Maxwell?).
The x-ray photons emitted have a range of energies.

Bremsstrahlung energy losses typically represent only a very small
fraction of the overall energy lost while the charged particle is

traveling through matter.







— X-ray films for general radiography consist of an
emulsion-gelatin containing a radiation sensitive silver
halide and a flexible, transparent, blue-tinted base. The
emulsion is different from those used in other types of
photography films to account for the distinct

characteristics of gamma rays and x-rays, but X-ray
films are sensitive to light. Usually, the emulsion is
coated on both sides of the base in layers about 0.0005
Inch thick. Putting emulsion on both sides of the base
doubles the amount of radiation-sensitive silver halide,
and thus increases the film speed.







— The film, placed behind the body, is blackened to an extent
dependent on the amount of x-rays it receives. It will be blackest
where the body is thin and composed of soft tissues. Bones show up
as light shadows because they absorb some of the x-rays and prevent

them from reaching the film. (radiation and Life, Hail, pp. 87-88)




There are really only three tissues that are sufficiently
different from each other in terms of x-ray absorption to

show up on an x-ray film: bone, air and soft tissue.
Soft tissue can also be investigated using x-rays; for

Instance barium in the digestive system will block x-rays,
allowing a clear view of the gastro-intestinal tract.

A major advantage of using x-rays as a diagnostic tool Is

that they are non-invasive; the doctor does not have to
open the patient.

Some specialized procedures exist, that, although they are
diagnostic x-ray procedures, we’ll consider separately
because of details that make them somewhat different from
standard x-rays.










The compromise is that only older women (over 40) are
recommended to receive annual mammograms.

Younger women have much lower incidences of breast cancer.

Younger women have denser breast tissue, so it is much harder to
see tumors in them, anyway.

The collective dose received by the female population is
significantly reduced when the cut-off age is 40.







“Whole-body screening is the performance of whole-body CT
examinations on otherwise healthy individuals who have no clinical
symptoms indicating the need for or justification for the procedure,”
according to Ken Miller, Professor of Radiology and Director of the
Division of Health Physics at Penn State Hershey Medical Center in
Pennsylvania.

“There simply is no evidence right now that whole-body CT
screening lowers morbidity or mortality,” according to Kelly Classic, a
health physicist at the Mayo Clinic in Rochester, Minnesota.




“Whole-body CT-screening facilities typically do not use
Intravenous contrast media in their protocols and for that reason do
not match the clinical accuracy of visualization that is characteristic
of diagnostic CT,” according to health physicist Stanley Stern.







— The nuclei of atoms in the patient line up with this field. Many
atomic nuclei can be pictured as tiny magnets; however, they are not
normally aligned in the same the same direction because thermal
agitation jiggles them continuously and ensures the poles always
point in random directions. A magnetic field must be very strong to
overcome the agitation; the earth’s magnetic field is far too weak to
do this. When they are aligned, imagine them as tops that are all
perfectly spinning in unison.







— There is still some debate as to the health effects of subjecting
patients to such high magnetic fields; we won’t discuss this

because neither magnetic fields nor radio waves are ionizing
radiation.




diagnostic vs. treatment

external vs. internal




— Calcium is a perfect example, it is preferentially absorbed by
bones.




A bone scan is a perfect example of a diagnostic use of internally
administered nuclear medicine. Radioactive Technetium-99 in a
“metastable” state is administered to the patient, and the gamma
radiation emitted is used to create a real-time picture of the patient’s

bones. This technique can be better than traditional x-rays at detecting
hairline bone fractures, for instance.




