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November Speaker notes Dr. HansT. Chung, Sunnybrook Health Sciences Centre

Subj ect:

Brachytherapy and IMRT

Dr. Hans T. Chung of the Sunnybrook Odette Cancer Centre, our speaker at the last meeting, used a power point
presentation to illustrate his talk on Brachytherapy and Image Madified Radiation Therapy. He gave a basic and
very thorough explanation of the Staging, PSA and Gleason scores the medical profession now uses to help in
recommending the cour se of treatment we should consider. He also brought us up to date on wide ranging improve-
ments in both diagnosing and treatment to help us along the path. Here is what he had to say.

prostaie cancer. Tonight I'm going to
be talking about the role of
radiotherapy for prostate
cancer. | hope to be able to
demystify it for you. Let's
start off with some basics
regarding prostate cancer.
- Oneof thekey thingsweuse
. toidentify prostate cancer is
f ¥ . what wecall staging. You've
{: 3 . probably heard some of the
¢ ' buzz wordswe use, like T1,
T2, T3, T4. What do these
actually mean? T1 means that there is a cancer inside the
prostate gland but we cannot feel it with a finger. The next
stage is T2. That represents a slightly larger cancer one that
we can now feel with a(DRE) finger exam. Within T2 there
are actually sub-stages like T2a, T2b and T2c. These repre-
sent bigger cancers as appreciated by thefinger. For instance,
T2aand T2b meansthat you can feel anodule on one half of
the prostate gland. The difference between T2a and T2b is
that in T2athe nodul e represents |ess than one half of half of
the prostate gland. T2c means that you can feel anodule on
both sides of the gland. T3 means that there is extra capsular
extension, which means that the cancer tumour has actually
gone beyond the capsule and into the nearby areas. T4, which
is the highest stage, means that the tumour has actualy in-
vaded nearby critical structures, the most common being rec-
tum, the second most common is the bladder.

What are the risk factors of prostate cancer? Thereis
age, we know for instance on autopsy studies done that as
men agethey are at higher risk of prostate cancer. When they
actually manifest with urinary symptomsor having T3 or T4,
that'sadifferent story. Asmen age they will actually develop
prostate cancer. The key thing is whether it becomes a prob-
lem. It may not be so. The second thing isfamily history, the
thirdisahighfat diet and African ancestry isalso linked with
high risk prostate cancer. Currently the extent of prognosis of
prostate cancer will rely on three key things: the T stage, the
PSA - the blood test which I'm sure al of you are aware of,
the third thing is the pathologic grade, which is called the
Gleason score. The Gleason score represents what the pa-
thologist seeson the biopsy. It's somewhat subjective but they
assign a grade out of ten. You will hear numbers like 3+3,
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3+4. You smply just add them up and that becomes your
Gleason score. The most commonis6 - 10. Currently, within
that range the most commonis6 or 7, you're lesslikely these
days to see a Gleason 9 or 10.

Let'slook at some Canadian Prostate Cancer statistics.
In 2007, across Canada, over 22,000 men were diagnosed
with prostate cancer. Fortunately though, avery small minor-
ity will die from it. On average, each week, 439 men are di-
agnosed across Canada and one in eight men will be diag-
nosed mostly after the age of 60. One in 27 will die from it
and so, generaly, right now the PSA test is recommended
from the age of 50, although it can be done earlier if thereare
compelling risk factors, like family history and African an-
cestry. Prostate cancer is the number one diagnosed cancer
across Canadaamong men. However, when welook at deaths
from cancer in men, prostate cancer is third, lung cancer be-
ing number one. That means that, although we diagnose less
of lung cancer, more often than not it proves to be lethal.
Using these three key diagnostic tests, risk groupswereiden-
tified. You may have heard things like you have low risk dis-
ease, intermediate risk disease and high risk disease. There
are a number of slightly different definitions from different
institutions but the most common oneis:

Low risk disease meansthat you haveto haveall of the
following: a PSA of lessthan 10, Gleason score of 2-6 and a
T stage of T1 to T2aand you have to have al three of them.

Anintermediate risk meansthat you have a PSA of 10-
20 and or a Gleason score of 7 and/or a stage T2b.

High risk is for the remaining patients, i.e. a PSA of
higher than 20, a Gleason score of 8-10 and stage T2c and
above.

It's interesting to see the depth of some of the studies
whichillustrate that, with more and more PSA screening, the
occurrence of high risk disease is diminishing significantly.
Back in the early 1990s, high risk patients represented more
than athird of all diagnoses. Nowadays it's down to 16%. In
the other end of the spectrum, low risk was 30% of patients
in the 1990s, now it's gone up to 47%, so thisisall thanksto
PSA screening. Let'sbreak it down by theindividual risk fac-
tors. T1 disease, in the early 1990s only 17% of men had T1.
Everyone else, there was a pal pable module. When we ook
at early 2000, half the patients had T1 disease, so that's a
dramatic change in presentation. Then, when we look at the
Gleason score, we can see that Gleason 2-6, which is low



grade, has actually not changed very much during this pe-
riod. We've become much more experienced in dealing with
interpreting the pathology slides. The problem with the
Gleason score is that it is so subjective. For instance at
Sunnybrook depending on where the biopsies were done, we
often request the slides and read them as a second opinionin
house. Our own pathologist has a lot of experience reading
them and we feel more comfortable by doing so and we do
see afair number of cases where the Gleason score actually
does change. With PSA screening we are diagnosing patients
with a lower and lower PSA. In the early 1990s, less than
half the patients had a PSA of less than 10, nowadays, 80%
of patients have a PSA of less than 10.

Let'slook at the treatment trends only among the low
risk patients. In the early 1990s, almost two thirds of patients
would have surgery, whereas only 3% of patients had
brachytherapy. That's because brachytherapy underwent a
major evolution at that time, so it wasn't widely available.
Going into the 2000s, surgery has become dightly less popu-
lar, from 63% down to 51% but the big gainer in market share
is prostate brachytherapy. From 3% it surged all the way up
to 20% so that means one in five men with low risk disease
opted for prostate brachytherapy. Asfor external beam radia-
tion, that number has diminished somewhat, from 16% to
about 7%.

Let'slook at treatment optionsthat are availablefor all
prostate cancers. dividing into indolent disease, active dis-
ease and progressive disease. Indolent disease meansthat it's
slow growing, PSA is not budging much. The treatment rec-
ommended for them would be active surveillance or watch-
ful waiting. What that meansisthat we follow the PSA every
three monthsto six months and try to establish atrend. If the
PSA starts going up significantly then we would intervene
with treatment. The advantage of doing so is that you delay
treatment because treatment inevitably has some side effects.
Moving on to active disease, the treatment options would be
surgery, which with today's improvements can be minimally
invasive, reducing blood loss, patients bounce back much
quicker; the other options would be radiotherapy or
brachytherapy. Radiotherapy includes external beam radia-
tion. Brachytherapy is where radioactive seeds, very small,
about 3mm long and 1m wide, are inserted directly into the
prostate gland. They wear out after six monthsto ayear. With
more aggressive treatment, there are things like adding on
hormonal therapy. For more advanced disease, chemotherapy
becomes an option.

That begsthe question, isthere any difference between
tumour control with the different modalitiesfor low risk dis-
ease? In astudy from Memoria Sloane Kettering and awell-
known Cleveland clinic, they looked at their patients who
weretreated with external beam radiation, brachytherapy and
surgery. What made this study impressive is that they had
over 3,000 patients consecutively treated for T1 to T2 low
grade prostate cancers. The PSA indicated that theresultswere

almost identical with the exception of low grade external beam
radiotherapy of lessthat 72 grade, which wasinferior. It'sthe
largest published study comparing the most frequently used
treatments for completely localized (low risk) prostate can-
cer. The important thing is that it included patients from the
PSA era, which made it easier to compare the resullts.

I'm going to focus on radiation because that's what |
do. Radiation isenergy in the form of waves or particles. For
instance, thislight isradiation, the sunlight isradiation. This
light is too weak to cause any problems. Other non ionizing
radiation includes radio waves, microwaves. Radiation that
can causeaproblemiscalledionizing radiation. For instance,
sunlight, there'sthe UV radiation of the sun, we know it can
cause skin cancer if you get prolonged exposure, X-rays, CT
scans or even radiotherapy, these can cause a problem and
also gamma rays which we use to treat cancer, such as
brachytherapy.

The problem that radiation causesisthat it can damage
the genetic material in our cells, making it impossible for
them to divide and grow. For normal tissue, thisis obviously
bad. The best example of that would be the atomic bomb at
Hiroshima or the Chernoble reactor accident, those are bad.
For cancer cdlls, though, radiation is actually good, because
radiation preferentially kills cancer cells by damaging their
DNA.

We use different types of radiation: there'sthe external
beam, which doesn't penetrate the body deeply and is good
for surface lesions like skin lesions, basal type carcinoma.
Stronger types of this radiation don't deposit radiation dose
until deeper in the body. These are good for deep tumours
such as prostate which isin the middle of your body, breast
tumours, cervical cancer and lung cancer. Then there's the
internal radiation, the radioactive seeds which are inserted
directly into the body to give high dosage in a very limited
area. Internal radiation is put directly into the cancer. Exter-
nal radiation, as the name implies, shoots in radiation from
multiple angles. They converge inside the body and become
high dose volumes. External beam radiation for prostate can-
cer is generally eight weeks of treatment given once a day
from Monday to Friday. Each session takes about 30 minutes
but most of that timeisactually preparation time. Depending
on the risk of the cancer, we will change the radiation vol-
ume. For instance, low risk disease, | would treat only the
prostate gland itself. As we move on to higher risk disease,
though, that, asthe nameimplies, has a higher risk the cancer
cells may have spread and when they do, they usually spread
sequentialy, for instance into the surrounding lymph nodes
or into the bone. So for high risk disease, | treat the prostate
and the pelvic nodes. Side effects are generally mild to mod-
erate. They are mostly due to rectal and bladder toxicities
because we are aiming down there.

Dr Chung finished his talk showing the latest studies
on the screen and answering questions from the audience.



Surfing the Web

Natural Therapy for Prostate Cancer

Asan dternativeto active surveillanceor invasivetreat-
ments, which does nothing to change the course of disease, a
growing number of clinicians and researchers are looking at
non-invasive waysto help men with apparently localized pros-
tate cancer. Perhaps most convincing among this group are
Dean Ornish, MD and colleagues, previously made famous
for showing that aggressive lifestyle changes can reverse ath-
erosclerosis, and now showing that PSA can be lowered in
men with apparent localized prostate cancer using a vegan
diet (fishalowed), regular exercise, and stressreduction. These
results have so far proven durable after two-years' treatment.

Many other single agents have been shown to reduce

PSA, slow PSA doubling times, or have similar effects on
secondary markersin menwith localized cancer in short term
trials, such as the Wonderful variety of pomegranate juice 8
oz daily or genistein, anisoflavonefound in variouslegumes,
60 mg per day. The potential of using multiple such agentsin
concert, let alone combining them with lifestyle changes, has
not yet been studied but the potential isgreat. Thisis particu-
larly true because most of these natural approaches havevery
low adverse effect rates, and in fact tend to help other risk
factors and disease conditions such as atherosclerosis, diabe-
tes, and risk for other cancers at the same time they are help-
ing slow down prostate cancer.

Prognosis and Risk assessment

Prostate cancer rates are higher and prognosis poorer in developed countries than the rest of the world. Many
of therisk factorsfor prostate cancer are more prevalent in the developed world, including longer life expectancy and
dietshighinred meat and dairy products (although it must be noted, that people who consume larger amounts of meat
and dairy, also tend to consume fewer portions of fruits and vegetables. It's not currently known whether or not both
of thisfactors, or just one of them, contributesto the occurrence of prostate cancer). Also, where thereis more access
to screening programs, thereis ahigher detection rate. Prostate cancer isthe ninth most common cancer in the world,
but is the number one non-skin cancer in United States men. Prostate cancer affected eighteen percent of American
men and caused death in three percent in 2005. In Japan, death from prostate cancer was one-fifth to one-half therates
in the United States and Europe in the 1990s. In Indiain the 1990s, half of the people with prostate cancer confined
to the prostate died within ten years. African-American men have 50-60 times more prostate cancer and prostate
cancer deathsthan men in Shanghai, China. In Nigeria, two percent of men devel op prostate cancer and 64% of them
are dead after two years.

In patients who undergo treatment, the most important clinical prognostic indicators of disease outcome are
stage, pre-therapy PSA level and Gleason score. In general, the higher the grade and the stage, the poorer the progno-
sis. Nomograms can be used to cal cul ate the estimated risk of the individual patient. The predictions are based on our
experience with large groups of patients suffering from cancers at various stages.

Speakersfor our Future 2009 meetings.
Mark these dates on your calendar

December 18"
January 15"

Christmas Party
Dr. Loblaw, Timing of Hormones after treatment failure

February 19" Pathologist from Southlake

March 19" To beAnnounced

April 16"  Speaker from Sunnybrook on Nutrition

May 21%  Dr. Robert Bristow, PMH Spy on DNA repair of cancer cells
June 18"  DuhaneWong-Reiger




