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Subj ect:

Many of you who have been diagnosed
with prostate cancer will remember that,
when you were first diagnosed, it was
very confusing because there were a lot
of optionsto consider and you were try-
ing to get yourself to understand all these
things, all very rapidly. Sometimes
L watchful waiting or active surveillance
i is appropriate. So, you've found out that
you have cancer but then they may be telling you that you
don't need to do anything about it. That initself is pretty con-
fusing. Most peoplefind out their diagnosisfrom aurologist,
so probably one of the first optionsyou hear about is surgery.
Then there'sradiation therapy. There's seeds, or brachytherapy,
which is what we'll be focussing on mainly tonight. Cryo-
therapy, which meansfreezing the malignant tumour in order
to get rid of it. Some men have hormones for al or part of
their trestment, so when are those used? HIFU is the most
recent treatment to be available to men in Canada. It stands
for High Intensity Focussed Ultrasound, so should people be
looking for that? Should they be offering to pay $20,000 in
order to haveit? And then in your health magazines you read
about the effects of diet and vitaminsand everything like that.
And you're supposed to digest all thisvery rapidly and come
to some sort of a decision about what to do about your pros-
tate cancer. It's not easy.

What we're going to talk about is, first of al, to try to
simplify things a bit by dividing prostate cancers into three
basic groups called risk groups. All physicians, oncologists,
urologists, everyone uses risk groups now in order to make
decisions on what is best for whom and what the appropriate
choicesare. Then I'm going to present somelong term results
for Brachytherapy, because this has now been available since
the late 1980s and we have published results for up to 15
years: how we select men for brachytherapy; what quality of
life is like after brachytherapy; a little bit of how we do it
because that's kind of neat and interesting; and then some
frequently asked questions.

Sorisk groupstell usnot only how we can expect some-
one to do, whether you've got a good tumour that you can
take your time on or abad tumour that's aggressive, whichis
going to beamoreimmediate threat to your life but also what
tests need to be done in order to complete the work up and
know what we're dealing with and how to approach the treat-
ment. The risk groups for prostate cancer are: basically
favourable, intermediate and high risk. They are based on
three thingswhich everybody hasand everybody should know
their valuesfor: the T-stage, which stands for the stage of the
tumour; the Gleason score, which is a number between two
and ten, assigned to your biopsy by the pathol ogist when you
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arefirst diagnosed; and a PSA or blood test, which isusually
the first thing that triggers the investigations and raises the
alarm signals.

T-stage comes from T1 to T4. T1 means you can't see
thetumour on ultrasound or feel it onthe Digital Rectal Exam
(DRE). T2 means there's a nodule, "A" issmall, "B" is big-
ger. T3 means that the nodule is extending outside the pros-
tate and T4 means that it's extending into other organs. So
obviously T4 is one that's quite advanced. As | mentioned,
Gleason scores go between two and 10. The lower numbers
are less aggressive tumours, slower growing, less of an abil-
ity to spread, less of an immediate threat to your life and, as
you move up the scal e, they aremore aggressive, faster grow-
ing and more of an ability to spread. So we consider any
Gleason scores of six or under to be favourable, sevenisin-
termediate and eight, nine and ten are the bad ones. The vast
majority of the good cancerswe see are Gleason 6. | can hon-
estly say we never see Gleason 2, 3 or 4s, 5s are rare and so
the vast majority of the good cancers are Gleason 6. PSA
doesn't take too much explaining, that's just your blood test.
So, for the favourable risk cancers, you're talking about ei-
ther atumour that you can't feel at all or isasmall nodule, a
Gleason of six or less and a PSA blood test of less than 10.
For this group, you can take your time, you can explore your
options. Sometimes no treatment is appropriate. You don't
need a whole bunch of teststo seeif it's gone elsewhere be-
cause that's not likely to have happened, so you don't need
bone scans and CAT scans and stuff like that. The intermedi-
ate group, which is somewhere between favourable and bad,
is abigger nodule or a Gleason 7 or a PSA between 10 and
20. Any one of those features kicks you out of the favourable
group and into the intermediate group. Finaly, highrisk isa
T3, which is one that's extending outside of the prostate lo-
cally or the high aggressive Gleason scores between 8 and 10
or aPSA at diagnosis of over 20. So those are our basic three
categories which help you to combine those three factors and
simplify things so you know whether you've got something
that's good or more serious. For all three of these groups, if
you're treating with radiation, the amount of radiation you
give, the dose, is very important.

Therewas somework from the Fox Chase Cancer Cen-
tre some years ago and what they found was that when they
looked at men who got a dose lower than 74 Gy to over 74
Gy they found that for each of these groups, the favourable
ones, the intermediate and the high risk, they all did better if
they got the higher dose. There is more evidence that shows
that dose isimportant. In arandomized trial by Allan Pollack
at M D Anderson, done when we were finding out about dose
in 2002, he randomly selected men to get either 70 Gy, or 78
Gy, and the onesthat got the higher dose had a higher chance



of being cured by the radiation than the ones who got the
lower dose. So that was really solid evidence that dose is
important if you are going to have radiation. Well, how do
we get this higher dosein? There's different ways of doing it
and for the favourable prostate cancers, the best way of get-
ting that dosein is brachytherapy or seed implant and I'll ex-
plainwhy. Thedosethat we generally givewith brachytherapy
isavery high dose. We werejust talking about 74 Gy, 70 Gy,
78 Gy, the dose with brachytherapy is 145 Gy, it's almost
double. If you have intermediate risk tumours, we can use a
combination of external beam and a seed implant. We can
use a type of external radiation, called IMRT or Intensity
Modulated Radiation for which we usually give the 78 Gy,
dose, which isthe more effective one, or you can use external
beam plus a different kind of brachytherapy, a temporary
implant called HDR, or High Dose Rate brachytherapy, which
isgenerally given asthree separate applications of an intense
shot with needles into the prostate. For the more aggressive
tumours, you can either use IMRT to 78 Gy, or the IMRT
plusthe seeds. So we use different combinations of treatment
in order to deliver that dose, to give peoplethe best chance of
cure.

Well, why do we have to use different kinds of treat-
ment? Because, for favourabl e prostate cancer you don't need
to cover very widely around the prostate. A margin around it
of 2, 3, 4 millimetersisgoing to be plenty and the best way to
do that iswith the intensely focussed radiation of a seed im-
plant. If you have an intermediate cancer, you may want to
cover more widely around there. That 3 mm isn't going to be
enough and you might need 7 or 10 mm to make sure that
you've got any potential extracapsular, extraprostatic spread
of the cancer and to that you'd either use external radiation
alone, given as IMRT, or the combination of external and
seeds. Because once you've put in the external radiation you
can draw that margin out and get a better coverage around
the prostate. For the high risk prostate cancers, we're now
looking at the whole pelvic area as the treatment target as
what's at risk for prostate cancer and what needsto betreated.
The prostate itself is small but what we haveto includeisthe
lymph node drainage patterns, so you haveto treat the whole
pelvisaswell asthe prostate. So that'swhy different types of
radiation are appropriate for the different risk groups.

So now, turning to the seeds. There are basically two
types of radiation seeds that are used. lodine 125 or Palla-
dium 103. These arejust two different isotopes. They're very
similar. They both have very low energy, which is measured
in Kilo electron volts. Remember from your physicsin high
school, kilo means 1,000 so this is 28,000 electron volts,
whereas the photons that we use with external beam are mea-
sured in megavolts. So you're talking about millions of elec-
tron volts. So these are alow energy source of radiation and
because of that there'svery limited tissue penetration. It doesn't
go very far. You put in a seed and it only treats a little bit
around that seed. That'swhy we don't put in one or two or six

seeds, we put in an average of 100, so that a conglomerate of
seeds together will create an isodose shape that covers the
prostate. Thislow energy alowsusto give avery highintra-
prostatic dose because the energy doesn't go very far, sowhere
you have a cluster of seeds, it's giving a very high dose but
then it falls off very quickly so the dose to the adjacent or-
gansisvery low. Therefore the radiation damage to the adja-
cent organs is much less than with other forms of radiation
treatment. There's some good evidence that this type of ra
diation using a seed implant, delivers the highest effective
dose to the prostate, as well, even though it's such a gentle
form of radiation that's going in so slowly over a six month
period. The seed radiation will drop your PSA level lower.
Barbi Pickett from UCLA did a study where she looked at
medium PSAs with men treated with a seed implant and
dropped to levels of 0.2, whereas with external beam the
medium PSA was just slightly under one. So you're getting a
lower PSA reading but what was more important is shelooked
at something called Magnetic Resonance Spectroscopy. This
islike an MR scan but with fancy tweaking so that they can
read the metabolic spectra of the metabolites within the can-
cer cells. She found that with external radiation only 20% of
the prostates she examined showed this complete atrophy,
where all the cancer cells were completely obleted by the
treatment. Whereas, with the seeds, 86% of the prostates had
this complete black metabolic atrophy, which isagood sign
that the treatment is very effective.

So, what about some clinical outcomes for
brachytherapy? Thereisaseriesreported by L ou Pottersfrom
New York of 12 year results. He actually reported on aseries
of about 1100 men but 480 of them had the favourable risk
prostate cancer and at 12 years after treatment, 91% of them
were free of any evidence of recurrence, by chemical stan-
dards, meaning using the PSA to show that they were free of
cancer, 91% of them were. About a fifth of these men had
some hormone therapy with the seed implant and only 2%
had a combination with external radiation. But what Potters
found when he did the analysis, was that adding hormones or
external radiation didn't make any difference. They al did
equally well and they showed disease free curvesin both the
favourable risk, the intermediate risk and the high risk pa-
tients, so brachytherapy was working well for al these. An-
other series from Peter Grimm in Seattleisreally interesting
because these 125 men were the first in the United States to
be treated by a permanent seed implant. They received their
brachytherapy back between 1988 and 1990. Not all of them
werefavourablerisk, but the majority of them wereand, with
ten year follow-up, 81% of them had PSAslessthan 0.2, which
was an excellent result, especially considering that, in those
days, they were just developing the technique. They weren't
even sure how to do it properly but they had thisidea of put-
ting all these seeds into the prostate and it was a remarkably
effective approach. Only 3% of the men had arecurrencein
the prostate. Anyone who did have afailurewasdiagnosedin

3



the first eight years and beyond that there was no reoccur-
ring. So the results up to ten years and longer are well main-
tained. These studies indicated that men who made it to six
or seven years with no recurrence, were out of the woods.
John Blascoewho isthe grandfather of modern brachytherapy
and who worked with Peter Grimm, showed that after 15years
for this same group of patients, 84% were cured of prostate
cancer from these very early days of brachytherapy, with a
median PSA of 0.1. Greg Merrick has reported on aslightly
smaller group of about 650 men and reported 8 years of dis-
ease free for 98%. Why is this higher? Is he better? Well, no
but this is more recent and the technique has improved. Be-
tween 1988 and 1995 people learned a lot about how to put
seeds into a prostate properly and he's getting very good dis-
ease free rates with a median PSA rate in these men after
treatment of lessthan 0.1. Again, like Lou Pottersreportedin
thefirst paper, adding hormones and external radiationtothis
kind of treatment for the favourable prostate cancer did not
improveresults. It'sworking for all three groups but its better
obviously for the favourable group. A paper from Michael
Zelefsky for Sloane Kettering in New York reported seven
year results for 1100 men that had both favourable and inter-
mediate risk prostate cancer. 400 of them had brachytherapy
and 700 had IMRT external radiation. Their PSA recurrence
free rates at seven years were 98% for brachytherapy, 88%
for IMRT. Both of these are very good although the
brachytherapy had a little bit of an edge and again adding
hormones didn't make any difference to either group. The
brachytherapy patients had alittle bit more bothersome uri-
nary troubles afterwards, compared to the external radiation one.

Urol ogists sometimes worry that thisis O.K. for older
guys but young men really need surgery. Greg Merrick has
reported on over 100 men who were all under age 55 when
they chose to have brachytherapy and their 8 year disease
free rates are 96%. So these young men are having just as
good aresult as the older men and the median PSA for those
men who are free of any recurrenceis0.05. So, it's not some-
thing that's age specific and it's certainly something that
younger men should also consider when they are trying to
make up their mind about what to do for their prostate cancer.

What about quality of life post implant?After your treat-
ment for prostate cancer, your quality of lifeisobviously ex-
tremely important and these are considerations. Men want to
know that they are going to be able to carry on with their
normal lifestyle after treatment and that life doesn't end after
treatment for prostate cancer. The symptoms that men worry
about are mainly urinary symptoms, sexual symptoms and
bowel symptoms because these are the three things that are
all crammed into that area around the prostate.

So we'll deal first with the urinary outcome after
brachytherapy. When you use these seeds, especially the lo-
dine 125 seeds, the dose of radiation is given over a6 month
period, so you have to expect some urinary symptoms for
three to six months while the prostate is under treatment. If

you were coming into the hospital every day and lying under
a big machine and having radiation, you'd kind of expect to
feel some upset and irritation but when your implant wasthree
months ago and you're still having to pee more often than
usual, you start to wonder "Why isthis happening?' Well, it's
because you're still on treatment. 24 hours a day, 7 days a
week, the seeds are still working. But, the quality of life for
these guys is usually pretty much back to normal by about
three months. We do symptoms scoreswhich arealittle more
accurate reflection of what they are going through in terms of
urinary symptomsand those are usually back towardsbaseline
by six months and certainly by 12 months and we give medi-
cation to help thereturn of thefunctionto normal. Therisk of
needing a catheter over al, if you look through various pub-
lished papers, is generally about 15%, most men 85% won't
need one at all. For athird of these men who do need a cath-
eter, it's atrivia thing for maybe less than a week. For an-
other third, it will be somewhere between aweek and amonth
and for the other third it can be alonger term of over amonth.
We've become pretty good at figuring out who is likely to
need a catheter and so the onesthat are over amonth | rarely
see any more because we weed these out ahead of time and
say that because of this, thisand this| don't think you're go-
ing to be happy after the brachytherapy, so you should look
at other options. About 1% of men will have a narrowing of
the urethra that might need some dilatation. That's called a
stricture. The symptoms scores that | mentioned are main-
tained out at five years and even eight years at pretty much
the baseline.

[rritation in the rectum, which can be a big thing after
external radiation, isseen in amild form in 3% and moderate
in less than 1%. Because the seeds are so focussed on the
prostate and it doesn't have that tissue penetration to involve
the rectum and things, you don't see a lot of complications
with that. The symptoms score that | have alluded to a few
times is called the International Prostate Symptoms Score,
(IPSS) and it's just seven questions that ask you about your
subjective of feeling of being empty after you've passed your
urine; whether you have to pee after a two hour interval,
whether the stream flows continuously or is interrupted,
whether you have to push or strain to start it, weak stream,
difficulty postponing and the number of times you're up at
night. So you get a number out of 35 and that's something
that we follow to make sure that you're progressing back to
normal.

Interms of sexua function, the men that | have treated
at Princess Margaret Hospital, about 85% of them were po-
tent prior to having their procedure (about 16% were using
some help from some medication but that's O.K.). Onething
| warn people is that the amount of fluid in the gjaculate is
going to be quite markedly reduced after radiation of the pros-
tate, so 70% of men will notice that there is less fluid and
occasionally it will be absent. Medication in what we call the
PDEDS class, and that'sthe class of drugsthat includesViagra,



Cidlisand Levitrais very helpful after treatment in preserv-
ing erections and in maintaining good erectile function. Po-
tency rates are generally reported around 80 - 85%. Thereis
also aquestionnaire for sexual potency which indicated that
erectilefunction wasquitewell preserved after brachytherapy.
Another thing that wasimportant isthat there was no deterio-
ration in the score over time. One of the beliefs out thereis
that radiation's fine because your potency will be good right
afterwards but, by three or four years, it's gone. We didn't
find that, because the scores for men in their first year were
the same asfor men that were more than threeyearsout. Soit
seemed to be very well preserved and | think the reason that
this has changed is not that people had the wrong impression
before. Potency is preserved better but the reason is because
of these drugs. Because what radiation candoisit will gradu-
ally narrow blood vessels that are within that radiation field.
If blood vessels supplying the penisfor erection become nar-
rower, then the erection is not going to be as good. What
these drugs do isdilate the blood vessels, so if you take them
on aregular basis as soon as it's getting narrower, you dilate
it and after you dilate it several times, it stops getting narrow.
So what |'ve encouraged men to do isto use these drugson a
regular basis for several weeks, several months and quite of -
ten, after a while, they feel they don't need them any more
and things are working quite satisfactorily.

What are your chances of maintaining the potency? Im-
portant predictors of maintaining potency after brachytherapy
include: whether or not you smoke, because smoking is a
huge insult to your blood vessels everywhere in your body
and, if you're a smoker, your chances of maintaining your
erectile function into your older age is very low; high blood
pressure that's untreated, if it's been treated that's O.K.; dia-
betes is another factor which is often very harmful to po-
tency. So, if you're not diabetic, if you don't have high blood
pressure and you don't smoke, you've got avery good chance
of maintaining erectile function. The other thing that's im-
portant, of course, is age. A study out of New York showed
that if men were in their 50s when they had their implant,
92% of them maintained potency after treatment. If they were
in their 60s it was about 65% and even in their 70s almost
60% maintained potency but obviously there's an age related
decline, which happens for everyone anyway.

To sum up on the quality of life part of this, after
brachytherapy, certainly there'slessincontinence, lessimpo-
tence than surgery, it has less bowel injury and impotence
than external radiation but it's true that it does have more
irritative urinary symptoms than either surgery or external
beam especially for that first six months period. Some practi-
cal advantages from your point of view, you don't have to
stay in hospital, it's a one day procedure and you return rap-
idly to normal activities. Half the men | treat are in their 50s
and they'll be back at work the following week. | tell them
you just have to have ajob where you can get to the wash-
room when you need to because you're going to have to pee

more often but you're not going to be in any other way dis-
abled. Technical advantages, from my point of view, it elimi-
nates a lot of the issues of lining up radiation beams. Any of
you who've gone through external radiation realize the great
lengthsthat your doctors and the radiation therapist go to make
sure things are lined up exactly every day by putting little
fiducial markersinyour prostate and taking films and every-
thing. So you don't have that because once the seeds are in
place your prostate can shift around wherever it wants and
the seeds are always going to be in the right place doing their
job.

So how do we decide if someone is suitable for
brachytherapy? Well, there are guidelines in Ontario which
limit the use to men with favourable risk prostate cancer. So
no nodule, or small nodule, aGleason 6, a PSA under 10. It's
advised that you don't do it if someone has had a previous
TURP and they also advise it more for men with prostate
under 50cc. These are just guidelines and the part about the
previous TURP and the prostate volume are not firm guide-
lines. The part about the staging is pretty firm. The mgjority,
probably two thirdsto 70% of men, when they are first diag-
nosed, will actually fit into these considerations. My own cri-
teriaare the same for the stage but I'll go up to 60cc, even up
to 70cc provided the guy's got a big bony frame and can pee
well, so they really have to have more than just adequate void-
ing function, they have to have excellent voiding function if
I'm going to implant aprostate over 50cc. Preferably no prior
resectioning of the centre portion of the prostate because that
can cause problems. The voiding study that | use for an as-
sessment at theinitial consultationisjust having you peeinto
alittle flow meter.

Dr. Crook then took us through a slide presentation
showing the procedures they follow in implanting radiation
seeds. She then opened it up to questions by the following
comments.

Now let'slook at somefrequently asked questions. Why
does prostate size matter? How big is too big? What if you
have had a TURP, is it going to be possible to have
brachytherapy? What is seed migration, where do they go,
when, do | havetoworry about this?Am | radioactive? What's
the risk to my children and my grandchildren?

First of al on prostate size. There's no absol ute cut-off.
It depends on the relationship of the prostate to the pubic
arch because, when we're doing the implant, if the prostateis
partly behind the pubic arch, and we have to go under the
pubic arch to get into the prostate, then you could be banging
into the bone and you are not going to be ableto put the needles
where you want. So when does this become an issue? Well it
depends on your bony frame and your skeletal size. Inasmall
boned, very slim hipped man, you may get someinterference
even with aprostate of 40cc, whilein alarge boned, tall indi-
vidual Eastern European type, 65cc-70cc isfine. You can sort
of tweak thingswhen they're marginal so that you can still do
it. If someone has a prostate that's too big and they realy,
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really want brachytherapy, we can shrink the prostate by giv-
ing some hormonetherapy first, which will shrink it down by
20, 30, 40%. However, hormones have a price attached to
them and | don't mean a price in dollars, | mean a pricein
terms of side effects, such as sexual function and things like
that. So | don't generally do this. If someone's prostateis too
big | just send them in adifferent direction. The other thingis
that we've found out that if you have someone with areally
big prostate and you shrink it down with hormones, you tend
to shrink the outside part and not the inside part. So these
men tend to have a higher risk of urinary difficulties after-
wards and a higher risk of needing a catheter.

What about the prior resection of the prostate? What
they do with this is they take out the central portion of the
prostate because it's obstructing the urinary flow. If that hole
istoo big relativeto therest of the prostate, there's not enough
prostate left to put the seedsinto. Initially it was thought that
this was going to cause more problems with brachytherapy,
with incontinence and strictures and stuff like that but we
found out that asmall resection of the prostate, done prior to
the procedure, with enough time left for things to heal up,
will not impact on someone'squality of lifeand urinary symp-
toms afterward.

What about seed migration? This refers to a seed that
travel s through the blood stream to the lungs. It doesn't refer
to seeds that might be lost in urine or lost in the gjaculate,
both of which can happen occasionally but only ones that
travel through the blood stream. How do seeds get into the
blood stream from the prostate? The prostate is surrounded
by some very big thick veins and anyone who's had aradical
prostatectomy and had to bank blood before hand in casethey
needed a transfusion realizes that it can be a very vascular
procedure with a lot of bleeding. These veins are the route
for the seedsto travel to the lungs. We distribute the seeds all
round the prostate, we have to get the dose right out to the
edge and if a seed is two or three millimeters too far, it can
work its way into a vein and then it just travel through the
veinsto the heart and the heart pumpsit out to the lungs and
it will get caught in the fine capillaries at the edge of the
lungs. This occursin anywhere from 10 to 20% of men, usu-
aly only one seed, occasionaly two and it's of no conse-

guence. it's not going to cause any scarring or problemsin
the lung. People have been followed with this now for over
15 years, so it's nothing to worry about.

Radiation safety isafrequent question. The menworry
about their wives, the wives worry about their children, then
everybody's worried about getting radiation when they don't
need it. lodine 125 hasahalf life of two months, so that means
it takes two monthsto give half the radiation. In the next two
months you get another half, which is a quarter. In the next
two monthsyou get half of what'sleft then, whichisan eighth.
So it takes about six months to get five sixths, or 87% of the
radiation dose. In the first two months, when the radiation is
still quite active in the prostate, we recommend that you try
to keep asix foot or 2 metres distance from babies, pregnant
women or small children but it's not a risk to non-pregnant
adultsin awork or home environment. Thisisbased on afew
studies that were done and reported in the literature. In one
study men were given little radiation dosimeters for them-
selves, for all the household members, and pets and in every
room of the house. They collected them all after asix month
period and none of them showed a reading higher than you
would expect for anatural background for ayear. So nobody
was getting any kind of worrisome exposure, in fact 97% of
the room monitors showed no exposure reading at all. The
calculated life time exposure to a spouse from living inti-
mately with her husband after he's had this implant, and that
includes sleeping in the same bed, is the equivalent of two
flightsto Europe, because at 30,000 ft. you're exposed to cos-
mic radiation.

So, in conclusion, the seed implants are highly effec-
tivetreatment for early stage prostate cancer. There'sover 15
years experience which demonstrates excellent results. My
own experience extends out to nine years now. You need
proper technique, appropriate selection and then you're go-
ing to get great results and very low morbidity. Certainly,
there'sthat period of irritation inthe urinary symptoms, which
everyone has to go through and | warn people about that.
There's the longer period of uncertainty because of the PSA
bounce. Surgery's going to give you aquicker result in terms
of your PSA and your pathology but you have a different
price to pay for that.
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