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downloadProstate cancer has become the
most common malignancy in men in the

United States, and according to some
estimates, more than 200,000 men are

diagnosed with this disease each year. The
standard treatment is prostatectomy (e.g.,
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removal of the prostate by surgery). Patients
with prostate cancer are routinely monitored

during and after surgery using brain magnetic
resonance imaging (MRI) scans for the

potential development of brain metastases.
The detection of these metastatic tumors is

important because the patients with advanced
prostate cancer have a short survival time,

despite the complete surgical removal of the
primary tumor. MRI scanners are particularly
well-suited to the detection and staging of

prostate cancer since this technology is non-
invasive and allows for the imaging of soft

tissues. MRI scanning is based on the
detection of the natural magnetic resonance

(MR) signal of water protons. This method
provides an excellent soft tissue contrast due
to the fact that water protons, which are the

major constituent of cells, are abundant,
experience a large magnetic field, and are

freely mobile. Because the tissue contains a
large concentration of mobile protons, the net
magnetization of the tissue is never zero and

produces a relatively strong magnetic
resonance signal that can be detected. The
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main problem encountered when trying to
detect a signal from tissue is the high signal to

noise ratio (S/N). The noise in a typical MRI
system is usually dominated by

inhomogeneities in the main magnetic field,
de-phasing of the spins due to chemical shift
and motion of the protons inside the tissue.
Generally, prostate cancer is first diagnosed
by a biopsy. This allows histological sampling

of the prostate tissue. However, given the
current sensitivity of this diagnostic method,
the incidence of clinically significant prostate
cancers (i.e., biopsy-proven cancers) that are
clinically significant is only between about 6
and 25% of the patients who are diagnosed

with prostate cancer. This implies that not all
patients with prostate cancer are suitable

candidates for surgery or radiation therapy.
The incidence of clinically significant prostate
cancer tends to increase with age, being 2-3%

in patients 40-49 years old and 25-30% of
patients 70-74 years old. To avoid

unnecessary and potentially harmful
treatments, it is essential to correctly identify
patients who do not have clinically significant
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