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WHO WE ARE
The America n Assoc iation of
Physicists in Medicine (AAPM)
h J S ap proximately 4.62S mcm­
bers who practice or arc associ­
n ed with medical physics.

TOP PHIORRIES IN 2001
• Assist in establishing the
Inst itu te for Biomedical
Im,/;ging and Bioengineering at
the Narional lnstitutes of
Heahh as J. viable funding
source fo r research in ilTUging
• Recruit and train qUJolit)·
grad uae students for CoUC'C TS in
medical ph ysics
• Support th e'professio nal
certification and licensure of
medical ph ysicists

Medical physicists work along­
side radiation oncologists and

others on the radiation treatment
team to provide quality assurance
for radiation sources. instrumenta­
tion. and patient treatments. They
also help develop new treatment
techniques and provide quality
assurance for the dosimetric,
anatomic. aod geometric moods
used in comput~ud 30·ndi2tion
rrearmem planning systems.
Radiation-related medical prace­
dares are increasing. and the
demand for well-trained medical
physici.su is high. To pro mote the
recruitment and trainingof bright.
roung physics students into careers
In medical physics, AAPM has

appointed an ad hoc edUC2honalmd
training committee.

The radiation oncology field is
in the midst of "image-based treat­
ment" in which pat ient images are
used to design and validate a radia­
tion treatment regime. Many hospi­
tals and clinics now have comput­
erized 3D -radiat ion treatment
planning syste ms, which use com­
puterized tomography (CI) or
magnet ic resonance (MR) irl\2ging
for guiding patient treatment. In
the near futu re, nuclear med icine
images enhanced by a variety of
common and specialized radio­
pharmaceutical s willbeused to
provide information on the biologi­
caland physiological character of a
tumor. These images willbe com­
bined with CT and MR images to
give the rad~tiononcologist the
best no n-invasive picture possible.

AAPM recognizes the impor­
ranee of molecular-biological imag­
ing, and hasrecently formed an ad
hoc committee to follow this devel­
oping field. Advances in molecular­
biological imaging will require the
collaboration of rumor biologists;
medical, surgical, and radiation
on cologists; diagnostic and radiation
oncology physicisu ; and computer
imaging scientists.

Over the pas t IS years, med ical
physicists have played key roles in
th e development of 3D-radiation
treatment planning. With this
approach, the imponant treatment
parameters are mod eled in the
co mp uter. which mathematically
determines the rad iation plan . At
the same time linear accelerators,

which produ ce the therapeu tic
radiation beams used in treatment,
have incorp orated. new techn ology
th at allows intensity modulated
radiation treatment (IMRT).
IMRT distributes radiation doses
that co nfo rm to the shape of th e
tumor, sparing the normal critical
structures in the surrounding area,
The rad iation oncology field is
di recting much of its effort
towards the clinical development
of IMRT.

Wh<the, IMRT, 2D-, 0 ' 3D­
radiation treatment planning iswed,
a variety of imaging techniques
(in(lud ing cr, MR, nuclear medi­
cine,plane radiographs, rod Iym­
phoscintig.raphy) can potentially
contribute information to the
radiation planning process.

Single photon emission comput­
ed tomography (SPECf) images
~~sitron emission tomography
(PET) images arealready showing
~eat promise in providing metabcl­
IC, physiologic, and biologic infor­
mation about tumor volumes and
normal tissue volumes for cancer
patients. Radionuclides attached to
eithe r metabolites (FOG, methion­
ine) or drugs (miso nidazole) can
reveal areas of recurrence. cell pro·
lifencion, hypoxia, or othercharac­
teristics. If tumor environmem can
be measured by th ese molecular or
biological imaging techniques, and
the ima~C$ iecorpcrared with other
anatomical (CT, MR) dau., then a
radia tion treatment plan can be
designed that accou nts for the
measured biologic or physiologic
informa.rion.

Advantages of thisinformation
will best be gainedthrough tbeuse
of 30 or IMRT approaches. where
the dose can be "painted- to match
the biological activity of a region.
Such an app roach is a dramatic shift
from the use of anatomical
information only. laI
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