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A message from 
Editor in Chief 
Marc B. Garnick, M.D.

The good, the not-so good, and continued complexity

Progress in medicine, as in all walks of life, isn’t a march at all. It’s unpredictable and 
comes in spurts, with setbacks, adjustments, and hard-won learning. As documented 
here, in the  edition of the Annual Report on Prostate Diseases, we’ve seen amaz-
ing developments lately in prostate health and disease, some slowdowns, and continued 
complexity—all of which underscore the need to continually expand our knowledge of 
prostate disease.

On the positive front, the American Urological Association (AUA) revised its PSA 
screening guidelines in  to no longer recommend routine use of the test. � e AUA 
joined other organizations in recognizing that blanket use of the PSA test leads to over-
diagnosis and overtreatment of prostate cancers that weren’t going to do men any harm. 
But as we move into the post–PSA screening era, the need for new and better biomark-
ers to guide screening, diagnosis, and treatment decisions has never been greater. � is 
year’s Annual has a special section on biomarkers and provides a window into the future Annual has a special section on biomarkers and provides a window into the future Annual
of how practices will change. 

One of the truly bright spots in prostate cancer treatment—in fact, in all of can-
cer treatment—has been the development of new treatments for men whose cancer 
has spread despite hormone therapy. Metastatic castration-resistant prostate cancer 
(mCRPC) is the unfortunate medical jargon for cancer at this stage. � e treatment 
options for these patients used to be limited. In the past few years, however, � ve new 
medications have been approved for men with this late-stage cancer. In , a sixth, 
radium-, marketed as Xo� go, came on board. (Full disclosure: I am a stockholder in 
the company that makes Xo� go.) Radium- is a novel agent that works by directing 
tiny amounts of radiation a t prostate cancer cells that have spread to the bone. We now 
face the challenge of deciding when to use radium- and the other new drugs, in what 
sequence, and for which patients. 

I am delighted, of course, about all the resources and investment being commit-
ted to prostate cancer care and treatment. But one of the overriding issues in American 
health care today is making sure we get a return on that investment. As we discuss in 
this Annual, research is showing that we should be concerned about whether expensive 
proton beam therapy has advantages over less expensive conventional radiation therapy. 
Another study raised questions about the overuse of intensity-modulated radiation ther-
apy. A vaccine for advanced prostate cancer is extremely costly, provides questionable 
bene� t, and needs more scienti� c investigation, which has been lacking.

So we are le�  with . . . continued complexity. Looking ahead to , , and 
beyond, one thing is certain: there will be more of that. � is is the �  �h edition of the 
Annual Report on Prostate Diseases. We don’t shy away from complexity. Our purpose is 
to explain it so that you—with the help of your loved ones, your doctors, and other clini-
cians—can make careful, reasoned, and informed decisions about your prostate health. 

Marc B. Garnick, M.D.
Editor in Chief,  Annual Report on Prostate Diseases

Information in this 
report is updated report is updated report
periodically online.

To access updated content at 
your convenience, visit www.
harvardprostateknowledge.
org.org.org

cians—can make careful, reasoned, and informed decisions about your prostate health. 

Marc B. Garnick, M.D.
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An introduction to the prostate gland
 The where, what, and why of a male-only gland 

How can a gland the size of a walnut that weighs only about an ounce cause so 
much trouble? To answer this question, one must look at the prostate’s position 

in a very crowded place in the body. � e prostate is located in front of the rectum, the 
last part of the colon, and just below the bladder, the hollow organ that holds urine 
before it is excreted out the body (see Figure , below). One source of the trouble is the 
fact that the prostate wraps around the upper part of the urethra, the slender tube that 
carries urine from the bladder out of the body through the penis. At birth, a baby boy’s 
prostate gland weighs less than half an ounce, and the gland goes through growth 
spurts during adolescence and young adulthood. It’s normal for the prostate to start 
to grow again when men are in their late s and s. But when it does, the gland may 
press on the urethra, preventing urine from � owing freely. � at leads to a variety of 
urinary problems.

But the prostate isn’t just a troublemaker. It’s the job of the testicles to produce 
sperm, but the prostate gland helps supply the semen, the thick, milky � uid that 
nourishes and protects sperm cells during their travels. � e prostate’s contribution to 
semen is alkaline, so it helps sperm survive in the acidic environment of the vagina. 

� e inside of the gland is made up of an intricate series of ducts lined with cells 
that produce the prostatic � uid. During ejaculation, the prostate pushes that � uid 

Figure . Locating the prostate gland

The prostate is located just below the bladder, in front of the rectum, and wraps around the upper part 
of the urethra. Counterintuitively, the base is located at the top of the gland and the apex at the bottom.

Bladder

UrethraUrethra

Prostate glandProstate gland RectumRectum

Base of prostateBase of prostate

Apex of prostateApex of prostate
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through those ducts and then into the urethra, where it combines with sperm. Seminal 
vesicles—slender glands that sit on either side of the prostate—also contribute secre-
tions to semen. By volume, their contribution is actually greater than that of the pros-
tate gland.

� e prostate is also tied in to the body’s in� nitely complex system of hormones. 
To function properly, it requires adequate amounts of certain hormones, including 
testosterone, produced by the testicles, as well as other hormones that come from the 
pituitary gland, which hangs o�  the base of the brain, and the adrenal glands, which 
sit on top of the kidneys.

Although the prostate is sometimes depicted as having a simple round shape, the 
prostate is actually divided into right and le�  lobes. It’s also tapered at one end. � e 
wider part, called the base, is nestled up next to the bladder, and the tip, or apex, is 
farthest away from the bladder. If the prostate were an arrow, it would be pointing 
down. If the orientation is front and back, then the front is referred to as the anterior 
of the gland and the back, the posterior. � ese divisions of the gland and the medical 
terms for them matter when it comes to prostate cancer. Cancers that are located near 
the base have a propensity to spread to the surrounding tissue, including the seminal 
vesicles. Cancers in the apex can make surgical removal di�  cult.

This Harvard Health Publication was prepared exclusively for Paul Pinkstaff - Purchased at http://www.health.harvard.edu
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Prostate enlargement 
( benign prostatic hyperplasia )
Getting this “going”— and “growing”— problem under control

Around the time of a man’s th birthday, his prostate begins to grow. � is natu-
ral enlargement is called benign prostatic hyperplasia (BPH). It is called benign 

because it is not cancerous, and hyperplasia is the medical term for an increase in the 
number of cells in a tissue or an organ. BPH is the most common cause of prostate 
enlargement; indeed, if a man lives long enough, he will almost certainly experience 
some degree of BPH. It is a benign condition that does not lead to prostate cancer, 
although the two problems can coexist. 

No one knows exactly why BPH occurs. One popular theory suggests that the 
prostate begins to grow because of shi� s in the balance between testosterone, a male 
hormone, and estrogen, a female hormone that is present in men in small amounts. Tes-
tosterone production declines with advancing age, changing the ratio of testosterone to 
estrogen. Some animal studies have shown that this shi�  in hormone balance may start 
a chain reaction, causing the rapid cell multiplication that results in BPH. Other animal 
studies suggest that the accumulation of another male hormone, dihydrotestosterone 
(DHT), in the prostate may encourage cells in the prostate to divide. Researchers are 
also beginning to investigate whether in� ammatory processes might underlie BPH. 

Figure . An inside look at BPH

As the prostate gland enlarges, it constricts the urethra, the tube that carries urine out of the body, 
and impedes urine fl ow. The bladder has to work harder to force stored urine out. Over time, the 
bladder walls thicken, leaving less room for urine.

Bladder

ProstateProstate

UrethraUrethra
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Risk factors for BPH include abdominal obesity, diabetes, and lack of physi-
cal activity. Research shows that even light exercise cuts the risk of developing BPH 
by %. Drinking alcohol also seems to lower the risk of BPH but not the risk of the 
lower urinary tract symptoms it may cause. Whether African American men are more 
likely to get BPH than white men isn’t clear; the results from epidemiological studies 
have been split on that question. 

Diet de� nitely seems to matter. Several large studies have found a correlation 
between Western dietary patterns (high intake of red meat, re� ned grains, and sugar) 
and prostate enlargement.

Between % and % of men with BPH may never develop  symptoms, while 
others � nd that BPH can make life miserable (see “Lots of LUTS: Symptoms of BPH,” 
at le� ) and seek treatment. � e odds of experiencing symptoms increase with age. 
Although the size of the prostate would seem to be related to symptoms, that’s not 
always the case: some men with large glands never have symptoms, while others with 
small glands do. When symptoms do occur, patients and their physicians have several 
medications to choose from. If one doesn’t do the trick, another one might. � anks to 
some important re� nements, surgical treatments are more e� ective and have fewer side 
e� ects than ever before.

How BPH progresses
As the prostate enlarges, it starts to press against the urethra and the bladder (see 
Figure , page ), like a foot stepping on a garden hose or � ngers pinching a straw. 
� is pressure eventually obstructs the � ow of urine, forcing the bladder to squeeze 
harder to push urine through the urethra. But straining to urinate, although unavoid-
able, only makes matters worse. Like any muscle, the bladder wall becomes thicker 
with work. � at thickness reduces the amount of urine the bladder can hold and 
causes it to contract even when it contains only small amounts of urine, causing more 
frequent urination. Eventually, the bladder can become so bulked up that it loses its 
elasticity and can no longer empty itself.

� e narrowing of the urethra and partial emptying of the bladder cause many of 
the problems associated with BPH. You may feel as though you have to urinate imme-
diately, yet have to strain to do so. You may have a weak urinary stream or one that 
stops and starts. You may dribble a� er urinating or feel as if you’re not emptying your 
bladder completely. And you may feel the need to urinate frequently—even every few 
minutes; at night, the continual need to go to the bathroom can make it impossible to 
sleep well, causing all sorts of negative health consequences. Some men also experi-
ence urinary incontinence, the involuntary discharge of urine.

How large the prostate gets and the symptoms that BPH causes vary from one 
man to the next. In some cases, the prostate reaches a certain size, and the symp-
toms plateau at a mild level and never worsen. In others, the prostate may continue to 
enlarge, but as it does, it grows away from the urethra, so it doesn’t cause additional 
impingement. Particularly in the early years of the condition, the symptoms may ease 
up before getting worse again. But in some men, the disease progresses, and the symp-

Lots of LUTS: 
Symptoms of BPH

The most common symptoms 
of BPH involve changes or 
problems with urination. In 
medical articles, they are often 
grouped together and referred 
to as LUTS, which stands for 
lower urinary tract symptoms. 
They include

•  a hesitant, interrupted, or 
weak urine stream

•  urgency, leaking, or dribbling

•  a sense of incomplete emptying

•  more frequent urination, 
especially at night.

Note that while many men 
with BPH have LUTS, there are 
other causes of LUTS, so not 
all men with LUTS have BPH.

This Harvard Health Publication was prepared exclusively for Paul Pinkstaff - Purchased at http://www.health.harvard.edu



2 0 1 4  A N N UA L  R E P O R T  O N  P R O S T A T E  D I S E A S E S  

H A RVA R D  M E D I C A L  S C H O O L  w w w. he a l t h . ha r v a rd .e du 

toms intensify steadily, year a� er year. In extreme cases, the prostate, normally walnut-
sized, can grow as large as an orange.

Most physicians advise against medical or surgical treatment for men with mild 
symptoms because the side e� ects of the treatment outweigh the potential bene� ts. 
But if the symptoms worsen, ordinary activities may become a challenge. A man may 
� nd it hard to sit through a lengthy meeting. Aisle seats become a necessity so there’s a 
quick escape to the bathroom. Many men wear absorbent pads or limit themselves to 
dark clothing to conceal their incontinence. 

BPH can also result in some serious complications. If an enlarged prostate keeps 
your bladder from emptying completely, you may be vulnerable to frequent urinary 
tract infections. � e risk of developing bladder stones increases. A growing prostate 
can rupture blood vessels in the urethra, causing blood to appear in the urine. A thor-
ough medical evaluation is necessary any time there’s blood in the urine. 

If obstructive BPH goes untreated for too long, the bladder may get stretched out, 
causing the muscular part of the wall to weaken. Your bladder may not have enough 
power to push urine past the obstructing prostate gland, a condition known as acute 
urinary retention. � e bladder may become so stretched out that urine cannot ade-
quately empty from the kidneys. In the worst cases, this can lead to kidney failure. 

Not being able to urinate at all is painful and a true medical emergency, requir-
ing the temporary passage of a catheter (a thin tube) through the urethra to allow the 
bladder to drain. Fortunately, such complications are uncommon because most men 
seek medical attention well before serious problems develop.

Getting help
If you experience the symptoms of BPH, see your doctor. Expect questions about your 
urinary � ow problems, how long the symptoms have been present, and any prior geni-
tourinary surgery or procedures. You will probably be asked about your health habits 
and the medications you are taking. Medications that have antihistamine e� ects can 
cause urinary symptoms because they a� ect the muscle in the wall of the bladder. If 
you are taking blood pressure medication, swapping out a diuretic such as furosemide 
(Lasix) for a nondiuretic such as an ACE inhibitor can help with a variety of urinary 
symptoms. 

Your doctor may also ask you to complete a questionnaire, such as the American 
Urological Association Urinary Symptom Score, to help evaluate the severity of your 
BPH (see “Your urinary symptom score,” page ).

An adequate physical exam and diagnostic workup includes a digital rectal exami-
nation (DRE; see page ) and, if you and your doctor agree, a prostate-speci� c anti-
gen test (PSA test; see page ). It also includes several other laboratory tests, such 
as a urinalysis, which allows your doctor to rule out bacterial infections and look for 
untreated diabetes, which can produce frequent urination, particularly at night.

Treating BPH
O� en a man’s lifestyle will determine how burdensome he � nds BPH. � e symptoms 
that disrupt the daily activities of a man who is conducting business or traveling may 
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Your urinary symptom score

To evaluate the severity of your benign prostatic hyperplasia (BPH) and determine what 
treatment, if any, might be best for you, your doctor may ask you to complete a ques-
tionnaire like the one below. Choose one number to respond to each question, and then 
calculate the total score.

In general, if your symptoms are mild (scores of –), no treatment is needed. If your 
symptoms are moderate (scores of –), you probably need some form of treatment, 
such as medication. If your symptoms are severe (scores of  or greater), surgery is 
likely to be your best treatment option if medications do not improve urinary function.

.  Over the past month, how often have 
you had a sensation of not having 
emptied your bladder completely 
after you fi nished urinating?

 ● Not at all

 ● Less than  in  times

 ● Less than half the time

 ● About half the time

 ● More than half the time

 ● Almost always

.  Over the past month, how often 
have you had to urinate again less 
than two hours after you last fi nished 
urinating?

 ● Not at all

 ● Less than  in  times

 ● Less than half the time

 ● About half the time

 ● More than half the time

 ● Almost always

.  Over the past month, how often 
have you stopped and started again 
several times while urinating?

 ● Not at all

 ● Less than  in  times

 ● Less than half the time

 ● About half the time

 ● More than half the time

 ● Almost always

.  Over the past month, how often have 
you found it diffi  cult to postpone 
urination?

 ● Not at all

 ● Less than  in  times

 ● Less than half the time

 ● About half the time

 ● More than half the time

 ● Almost always

.  Over the past month, how often have 
you had a weak urinary stream?

 ● Not at all

 ● Less than  in  times

 ● Less than half the time

 ● About half the time

 ● More than half the time

 ● Almost always

.  Over the past month, how often have 
you had to push or strain to begin 
urination?

 ● Not at all

 ● Less than  in  times

 ● Less than half the time

 ● About half the time

 ● More than half the time

 ● Almost always

.  Over the past month, how many 
times, typically, did you get up to 
urinate between the time you went to 
bed at night and the time you got up 
in the morning?

 ● None

 ● Once

 ● Twice

 ● Three times 

 ● Four times 

 ● Five times or more 

.  How would you feel if you had to live 
with your urinary condition the way 
it is now, no better, no worse, for the 
rest of your life?

 ● Delighted

 ● Pleased

 ● Mostly satisfi ed

 ● Mixed 

 ● Mostly not satisfi ed

 ● Unhappy

Total score: ______
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not bother another man who spends much of his day at home within easy reach of a 
bathroom. When symptoms are not particularly bothersome, you and your doctor 
may elect to hold o�  on treatment and instead monitor your BPH. For more troubling 
symptoms, most doctors begin by recommending a combination of lifestyle changes 
(see “Tips for relieving BPH symptoms,” at right) and medication. O� en these changes 
will be enough to relieve the worst symptoms, so you won’t need surgery. Another 
option is learning intermittent self-catheterization (see Figure , page ).

Should surgery become necessary, keep in mind that there are several surgical 
techniques available and that just because a technique is new doesn’t mean it is bet-
ter. Before proceeding, check with your health insurance company to make sure your 
choice is covered. 

Medications that treat BPH
Before suggesting surgery, your doctor is likely to recommend medication for BPH 
(see Table , page ). � e FDA has approved three types of drugs for BPH: 

•  alpha blockers, including alfuzosin (Uroxatral), doxazosin (Cardura, generic), 
silodosin (Rapa� o), tamsulosin (Flomax, generic), and terazosin (Hytrin, generic)

•  -alpha-reductase inhibitors, including dutasteride (Avodart) and � nasteride 
(Proscar, generic) 

•  a PDE inhibitor, tadala� l (Cialis).

� e FDA has also approved Jalyn, a combination of the -alpha-reductase inhibitor 
dutasteride and an alpha blocker, tamsulosin. � ese drugs work in di� erent ways to alle-
viate urinary symptoms, and they o� en work well together (see Figure , below).

A good way to think about the di� erence between alpha blockers and -alpha-
reductase inhibitors is that alpha blockers help the “going” problem while -alpha-
reductase inhibitors help with the “growing” problem. By relaxing certain muscles 

Tips for relieving 
BPH symptoms

These simple steps can help 
relieve some of the symptoms 
of BPH:

•  Reduce stress by exercising regu-
larly and practicing relaxation 
techniques such as meditation. 
Some men who are nervous and 
tense urinate more frequently.

•  When you go to the bathroom, 
take the time to empty your blad-
der completely. This will reduce 
the need for subsequent trips to 
the toilet.

•  Talk with your doctor about all 
your prescription and over-the-
counter medications; some, such 
as antihistamines and decon-
gestants, may aff ect urination. 
Your doctor may be able to adjust 
dosages, change your schedule for 
taking these drugs, or prescribe 
diff erent medications that cause 
fewer urinary problems.

•  Avoid drinking fl uids in the 
evening, particularly caff einated 
and alcoholic beverages. Both 
can aff ect the muscle tone of the 
bladder and stimulate the kid-
neys to produce urine, leading to 
nighttime urination.

Figure . How BPH medications can help

Alpha blockers attach to certain receptors in 
the prostate, bladder, and urethra, blocking 
chemical signals that tell muscles in these 
structures to contract. As a result, the muscles 
relax, allowing urine to fl ow more freely.

The -alpha-reductase inhibitors block 
the hormone responsible for prostate 
growth, eventually causing the prostate 
to shrink.
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1. Find a clean and private environment, preferably with coun-
ter or desk space, where you can remain uninterrupted for a 
few minutes. You’ll need a catheter (your doctor can provide 
you with one) and a toilet or container to drain urine into.

2. If a sink is available, wash your hands with soap and water, 
and clean the tip of your penis, including the opening 
to the urethra. (You can use disposable towelettes if you 
prefer.)

3. Lubricate the catheter using a water-based lubricant such 
as K-Y Jelly. Do not use a petroleum-based lubricant such 
as Vaseline.

4. Get into a comfortable position. Some men prefer to cath-
eterize themselves standing up, while others prefer to be 
seated or propped up in a bed.

5. Grasp your penis just below the head and pull it out and 
slightly upward to straighten the urethra. 

6. If you are not circumcised, retract the foreskin. Gently 
insert the catheter into the opening of the urethra and 
slide it slowly inward, toward your belly. The lubricated 
catheter should slide easily through the urethra (A).

7. You may notice some resistance once you reach the level 
of the prostate (especially if tissue is pressing against the 
walls of the urethra) and at the sphincter located at the 
entrance of the bladder. If so, breathe deeply or practice 
another relaxation technique so that you can continue 
gently advancing the catheter.

8. Continue advancing the catheter until urine starts to fl ow 
downward into the toilet bowl or other container. This is a sign 
that the catheter has entered the bladder (B).

9. Advance the catheter another inch and then hold it in 
place until the urine stops fl owing. At that point, the 
bladder is empty.

10. Slowly withdraw the catheter.

11. Discard a disposable catheter immediately. If the catheter is 
reusable, wash it completely, dry it, and store it in a clean 
container. Even a secure plastic bag is suffi  cient. Check 
with your health provider about how often a reusable 
catheter can be used.

12. Keep extra catheters on hand for use as needed. 

Figure . Intermittent self-catheterization for urinary retention

One of the reasons a man with BPH might have to urinate so frequently is that he is unable to empty his bladder completely—a 
problem known as urinary retention. When the bladder does not empty on a regular basis, a man may feel a constant sense of full-
ness in his abdomen and a nagging need to urinate, yet when the time comes, his urine stream may be weak or intermittent. The 
amount of urine left in the bladder is known as the post-void residual. The amount of retained urine that causes urinary retention 
symptoms varies. For most men, it is about  ounces. 

If urinary retention is a problem for you, one option that may help is chronic intermittent catheterization. Learning this tech-
nique allows you to empty your bladder more completely by using a home catheter that is smaller and more portable than the Foley 
catheters used in medical procedures. This technique—along with some commonsense additional strategies such as not drinking 
a lot of water, alcohol, or caff einated beverages (all increase urination)—may help you get through your next long plane trip or 
meeting. Here’s how to practice chronic intermittent catheterization:

A B
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in the prostate and bladder, alpha blockers help with act of urination—the “going” 
problem. By reducing the size of the prostate, -alpha-reductase inhibitors reduce the 
encroachment of the prostate on the urethra and the lower part of the bladder—the 
“growing” problem.

In general, alpha blockers are better at relieving the lower urinary tract symptoms 
such as di�  cult or frequent urination. � ey also work quickly: men o� en notice a dif-
ference in their symptoms within a week. -alpha-reductase inhibitors tend to take 
longer to have an e� ect. Men may not see the maximum bene� t until they have been 
taking one of the -alpha-reductase inhibitors for six months to a year. � ese drugs 
work best for men with large prostates. (Your doctor can give you a rough estimate of 
the size of your prostate by doing a DRE.) -alpha-reductase inhibitors have a stron-
ger track record than alpha blockers for reducing your chances of needing surgery or 
experiencing complications from BPH, such as urinary retention. With this in mind, 
some doctors prescribe both types of drugs for men with large prostates.

Table . Medications for BPH

Medication Potential side eff ects Comments

Alpha blockers (nonselective)

doxazosin
(Cardura, generic)
terazosin 
(Hytrin, generic)

Dizziness, headache, and fatigue are most 
common. Nasal congestion, dry mouth, and 
swelling in the ankles can also occur. Hypo-
tension (low blood pressure), although rare, 
may pose a danger for some people.

Should be used carefully by those with 
hypertension or heart disease.

Alpha blockers (selective)

alfuzosin (Uroxatral) 
silodosin (Rapafl o)
tamsulosin
(Flomax, generic)

Dizziness, headache, and fatigue are most 
common. Nasal congestion, dry mouth, 
and swelling in the ankles can also occur.

Do not lower blood pressure, but men 
taking silodosin may notice a drop in blood 
pressure upon standing.

-alpha-reductase inhibitors

dutasteride 
(Avodart)
fi nasteride
(Proscar, generic)

Although uncommon, decreased libido, 
decreased ejaculate volume, and 
impotence may occur. (Problems 
with libido may continue after taking 
fi nasteride.)

Help shrink larger prostate glands. Reduce 
need for surgery. Not benefi cial for small 
prostates. Slow to act; can take up to two 
years to see full benefi ts. Can lower PSA lev-
els by %. May increase risk of aggressive 
prostate cancer; important to monitor PSA.

Combination

dutasteride and 
tamsulosin (Jalyn)

Dizziness, headache, and fatigue are most 
common. Low blood pressure, although 
rare, may pose a danger for some.

Can lower PSA levels considerably. 
May increase risk of aggressive prostate 
cancer; important to monitor PSA.

PDE inhibitor

tadalafi l
(Cialis)

Headache, fl ushing, upset stomach, and 
nasal congestion can occur. Temporary 
disturbances in color vision are possible. 
In rare cases, may cause priapism, an erec-
tion that lasts too long.

Do not take more than one pill in  hours. 
Do not take if you are also taking alpha 
blockers or nitrate medications, to avoid risk 
of hypotension (low blood pressure that 
can cause fainting).
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In , the FDA approved the PDE inhibitor tadala� l (Cialis), for use in treating 
BPH and the combination of erectile dysfunction and BPH. PDE inhibitors (see page 
) are a class of drugs normally used to treat erectile dysfunction. But a� er several 
studies suggested that men taking these drugs also experienced an improvement in 
urinary symptoms, investigators conducted separate studies on men with BPH. Two 
studies concluded that tadala� l improved BPH symptoms, and one concluded that it 
improved both BPH symptoms and erectile function. When used to treat BPH (with 
or without erectile dysfunction), the medication is taken at a -milligram (mg) dose 
once daily.

No matter which BPH drug you take, you’ll need to keep on taking it to maintain 
the bene� ts. If you stop, symptoms usually return to their previous levels. But com-
pared with surgery, medications for BPH are less likely to have serious adverse e� ects, 
so most men try medications � rst.

Alpha blockers. For men with moderate enlargement of the prostate and moder-
ate urinary problems that are too bothersome not to treat, doctors o� en � rst prescribe 
an alpha blocker. Alpha blocker is shorthand for alpha-adrenergic–receptor antago-
nist, a class of medications that was originally approved to treat high blood pressure. 
Alpha blockers relax smooth muscle tissue by blocking the receptors that receive 
chemical signals “telling” the tissue to contract. In the prostate, this relaxation of 
smooth muscle means that the prostate’s “grip” on the urethra loosens, allowing urine 
to � ow more freely. 

Alpha blockers come in two forms: selective and nonselective. Because the non-
selective alpha blockers, doxazosin (Cardura) and terazosin (Hytrin), can lower blood 
pressure, they may not be the best choice for men who are already taking a blood 
pressure medication. Taking several blood pressure medications at once can cause an 
excessive drop in blood pressure that makes people faint or get dizzy, especially when 
getting up from a chair or out of bed (orthostatic hypotension). Sudden episodes of 
low blood pressure can be dangerous for men with vascular disease, placing them at 
high risk for a heart attack or stroke. By contrast, the selective alpha blockers (alfu-

Cancer connection: An update

In addition to treating BPH, -alpha-reductase inhibitors have also been tested as a means of prevent-
ing prostate cancer. In two separate trials, fi nasteride and dutasteride were shown to lower the overall 
risk of prostate cancer by about %. Here’s the catch (and it is an important one): both medications 
were also associated with a small, but statistically signifi cant, increase in risks for high-grade prostate 
cancer. As a result, the FDA put a cancer warning on the drugs. 

A  update of the fi nasteride trial, which included more follow-up time, confi rmed that the drug 
reduced the overall risk of prostate cancer; this time the results showed a % decrease in overall risk. 
But there was also a reprise of the earlier fi nding that men assigned to take fi nasteride were more likely 
to be diagnosed with a high-grade prostate cancer (.% in the fi nasteride group vs. % among those 
assigned the placebo). Finasteride was not, however, associated with an increased risk of dying after a 
diagnosis of prostate cancer or from any cause.

If you are taking a -alpha-reductase inhibitor for BPH or the combination pill Jalyn (which contains 
one of these drugs), talk with your doctor about the cancer risk and what you should do.
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zosin, silodosin, and tamsulosin) don’t lower blood pressure, making them useful for 
men who can’t tolerate blood pressure reduction.men who can’t tolerate blood pressure reduction.

Other side e� ects of alpha blockers include ankle swelling and retrograde ejacu-
lation, when semen � ows back into the bladder rather than out through the urethra. 
Ejaculate volume is another issue with some alpha blockers. One study found that 
tamsulosin (Flomax) decreased ejaculate volume in almost % of men, while alfuzo-
sin had no e� ect on ejaculate volume. 

� e di� erence between various alpha blockers is mainly in their side e� ects. 
Although there are few direct comparisons to go by, they seem equally e� ective in 
treating BPH and associated urinary symptoms. Moreover, the side e� ects vary more 
from man to man than they do from drug to drug, so there can be a fair amount of 
trial and error before an individual patient � nds the right alpha blocker. Also, health 
plans may have formularies that limit choices or make some medications more expen-
sive than others. All this means that working with your doctor can be a key compo-
nent of successful treatment. 

-alpha-reductase inhibitors. � e two FDA-approved -alpha-reductase inhibi-
tors, dutasteride (Avodart) and � nasteride (Proscar), shrink the prostate, but they are 
relatively slow in having an e� ect and do not relieve urinary symptoms as reliably as 
the alpha blockers.

-alpha-reductase inhibitors work by altering hormone ratios within the prostate. 
Speci� cally, they interfere with the action of -alpha reductase, an enzyme that con-
verts the well-known male hormone testosterone to its lesser-known relative, dihy-
drotestosterone (DHT). As a result of that interference, DHT levels in the prostate 
decline. Because DHT is an important player in the processes that lead to prostate 
growth, the gland shrinks. � e same hormonal e� ects also make -alpha-reductase 
inhibitors e� ective as hair loss drugs. 

In theory, dutasteride is more potent than � nasteride because it blocks both vari-
eties of the -alpha-reductase enzyme, whereas � nasteride interferes with just one. But 
when the drugs are compared, including in one side-by-side clinical trial, they don’t 
di� er much in their e� ects. 

Treatment of BPH is almost always reserved for men who are having trouble with 
lower urinary tract symptoms. But researchers have started to look at whether asymp-
tomatic men with enlarged prostates might keep symptoms from occurring in the 
future by taking a -alpha-reductase inhibitor. In , Canadian researchers reported 
that dutasteride might just do that. Analyzing data collected in a prostate cancer pre-
vention trial, researchers found that over a four-year period, % of the men who took 
dutasteride developed BPH-related urinary tract symptoms, compared with % who 
took a placebo. (For references, see “-alpha-reductase inhibitors for BPH,” at right.)

Dutasteride and � nasteride tend to lower PSA levels by about %. For that rea-
son, most physicians advise obtaining a baseline PSA value before beginning treat-
ment with a -alpha-reductase inhibitor and then measuring levels again a� er six 
months to a year to see the di� erence. If the PSA level hasn’t decreased by about the 
expected % or if it is higher a� er a man starts dutasteride or � nasteride, a biopsy 
may be necessary to determine if this is a sign of cancer. 

-alpha-reductase 
inhibitors for BPH

Nickel JC, Gilling P, Tammela TL, et al. 
Comparison of Dutasteride and Finasteride 
for Treating Benign Prostatic Hyperplasia: 
The Enlarged Prostate International Com-
parator Study (EPICS). BJU International 
;:–. PMID: .

Roehrborn CG, Boyle P, Bergner D, et al. 
Serum Prostate-Specifi c Antigen and Pros-
tate Volume Predict Long-Term Changes 
in Symptoms and Flow Rate: Results of 
a Four-Year, Randomized Trial Compar-
ing Finasteride versus Placebo. Urology
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Toren P, Margel D, Kulkarni G, et al. Eff ect of 
Dutasteride on Clinical Progression of Benign 
Prostatic Hyperplasia in Asymptomatic Men 
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Finasteride and dutasteride can adversely a� ect key aspects of a man’s sexual 
health, including libido, the ability to get an erection, and ejaculate volume. In research 
studies, only a small minority of men are a� ected—less than %. But doctors say that 
in actual practice, these side e� ects are much more common, a� ecting up to a third of 
their patients. 

Why the discrepancy? � e rate of side e� ects reported in clinical trials is o� en 
di� erent from that seen in clinical practice. Researchers usually design clinical tri-
als with certain side e� ects in mind and prepare standardized questionnaires that 
ask about those side e� ects. If study participants don’t volunteer information about 
other side e� ects that are not mentioned in the questionnaire, those side e� ects don’t 
get recorded. So if you just go by the clinical trial results, it can seem as if certain side 
e� ects don’t occur, when in fact they do. In addition, a doctor o� en has a closer rela-
tionship with a patient than a researcher does and may be more inclined to ask about 
side e� ects and how bothersome they are. 

In , based on reports that it received from doctors and patients, the FDA 
revised the � nasteride label to warn about possible sexual side e� ects. Men who use 
this drug for BPH should be aware that it may cause poor semen quality (contributing 
to infertility) and erectile dysfunction, although both problems should improve once 
they stop taking it. However, the drug may also depress libido, and the FDA warns that 
this problem may continue even a� er stopping the drug.

Combination therapy. Because alpha blockers and -alpha-reductase inhibitors 
work di� erently, researchers have hypothesized that taking both types of medication 
in combination might be more e� ective for controlling symptoms than taking just one. 
When a doxazosin-� nasteride combination was tested in a large trial, the combination 
was more e� ective than either drug alone at preventing a worsening of lower urinary 
tract symptoms. However, the combination was also more likely to cause side e� ects 
(abnormal ejaculation, swollen ankles, shortness of breath), although only a few men 
were a� ected (less than %). It was a similar story with dutasteride–tamsulosin, sold 
as Jalyn. Together the drugs were more e� ective than either drug alone, but there was a 
price to be paid: more adverse events, including ejaculation disorders (retrograde ejacu-
lation and others), decreased libido, and dizziness. (For references, see “Combination 
therapy for BPH,” at le� .)

PDE inhibitors. Studies have established a physiological link between erectile 
dysfunction and the urinary symptoms that accompany BPH. Prescribed for erectile 
dysfunction, phosphodiesterase- (PDE) inhibitors—including sildena� l (Viagra) 
and vardena� l (Levitra) as well as tadala� l—augment cyclic GMP, a chemical that 
relaxes smooth muscle in the penis, improving blood � ow during sexual stimulation. 
PDE inhibitors also seem to relax smooth muscle in the bladder neck, urethra, and 
prostate. A handful of clinical trials have shown that these drugs improve both erectile 
function and urinary symptoms in men with both conditions.

Based on three studies that speci� cally evaluated the use of PDE inhibitors for 
BPH, the FDA approved tadala� l as a stand-alone treatment for BPH-related urinary 
symptoms and as a dual treatment to address both BPH and erectile dysfunction. Par-
ticipants took  mg of tadala� l a day—at the lower end of the dosing scale when this 

Combination therapy 
for BPH
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Finasteride, and Combination Therapy on 
the Clinical Progression of Benign Prostatic 
Hyperplasia. New England Journal of Medi-
cine ;:–. PMID: .
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pill is prescribed for erectile dysfunction. In all three studies, daily tadala� l signi� -
cantly improved BPH symptoms as assessed through patient questionnaires. (For 
references, see “Tadala� l and BPH,” at right.)

Although the fact that an erectile dysfunction drug can also perform double duty 
to relieve BPH may be welcome news to some men, it’s also important to appreciate 
the limitations. Most studies examining the use of PDE inhibitors have been rela-
tively short— weeks—so researchers have little data on whether they a� ect the pro-
gression of BPH or instead only delay more aggressive treatments. One of the studies 
involving tadala� l lasted a year, but there are no longer-term data on the safety of this 
or other PDE inhibitors.

� e FDA advises men against taking tadala� l with nitrates (such as nitroglycerin), 
because combining these two types of drugs may cause a risky drop in blood pressure. 
Doctors have also advised their patients not to take tadala� l or the other PDE inhibi-
tors with alpha blockers out of concern that the combination would make blood pres-
sure levels crash. However, the drugs are o� en used together and in most cases do not 
cause problems. To be safe, the best practice is to start taking these medications at low 
doses and at di� erent times of the day.

Antimuscarinics
Some men with BPH also have overactive bladders. Symptoms include frequent uri-
nation (over eight times a day) and strong urges to urinate right away. Antimuscarin-
ics block receptors in the smooth muscle tissue in the wall of the bladder so that this 
muscle is less likely to contract. Antimuscarinics include oxybutynin (Ditropan) and 
tolterodine (Detrol). Several trials have shown that adding an antimuscarinic medica-
tion to an alpha blocker can alleviate lower urinary tract symptoms. 

Herbal remedies
A variety of herbal remedies are marketed as BPH remedies, including saw palmetto, 
extract from the Pygeum africanum tree, and beta sitosterols. So far evidence for their 
e� ectiveness remains limited, and standardized doses and preparations have not been 
determined. Dr. Marc Garnick, editor in chief of the Annual, says there is little reason 
to believe that any of the herbal remedies is e� ective and that they are probably not 
worth the money.

Surgical options
If the results of active surveillance and medication or other therapies are not satisfac-
tory, you and your doctor will need to determine whether surgery or another proce-
dure may be right for you. In the past, if BPH symptoms were severe—or if they were 
modest but still disrupted a patient’s life—doctors almost universally recommended 
a surgical procedure called transurethral resection of the prostate (TURP). Although 
TURP (rhymes with burp) is still widely used and is considered the standard that 
alternatives should be judged against, there are plenty of other options these days that 
may have some advantages over TURP. Like TURP, most of them involve removing 
prostate tissue so the urethra can open up. � e variation is in the technology used to 
remove that tissue.

Tadalafi l and BPH

Brock G, Broderick G, Roehrborn CG, et 
al. Tadalafi l Once Daily in the Treatment 
of Lower Urinary Tract Symptoms (LUTS) 
Suggestive of Benign Prostatic Hyperplasia 
(BPH) in Men without Erectile Dysfunction. 
BJU International ;:–. PMID: BJU International ;:–. PMID: BJU International
.

Brock GB, McVary KT, Roehrborn CG, et al. 
Direct Eff ects of Tadalafi l on Lower Urinary 
Tract Symptoms (LUTS) versus Indirect 
Eff ects Mediated through Erectile Dysfunc-
tion Symptom Improvement: Integrated 
Data Analyses from  Placebo-Controlled 
Clinical Studies. Journal of Urology
;:–. PMID: .

Egerdie RB, Auerbach S, Roehrborn CG, et 
al. Tadalafi l . or  mg Administered Once 
Daily for  Weeks in Men with Both Erectile 
Dysfunction and Signs and Symptoms of 
Benign Prostatic Hyperplasia: Results of a 
Randomized, Placebo-Controlled, Double-
Blind Study. Journal of Sexual Medicine
;:–. PMID: .

Oelke M, Giuliano F, Mirone V, et al. 
Monotherapy with Tadalafi l or Tamsulosin 
Similarly Improved Lower Urinary Tract 
Symptoms Suggestive of Benign Prostatic 
Hyperplasia in an International, Random-
ized, Parallel, Placebo-Controlled Clinical 
Trial. European Urology ;:–. European Urology ;:–. European Urology
PMID: .

Porst H, Kim ED, Casabe AR, et al. Effi  cacy 
and Safety of Tadalafi l Once Daily in the 
Treatment of Men with Lower Urinary Tract 
Symptoms Suggestive of Benign Prostatic 
Hyperplasia: Results of an International Ran-
domized, Double-Blind, Placebo-Controlled 
Trial. European Urology ;:–. European Urology ;:–. European Urology
PMID: .

See page .

This Harvard Health Publication was prepared exclusively for Paul Pinkstaff - Purchased at http://www.health.harvard.edu



2 0 1 4  A N N UA L  R E P O R T  O N  P R O S T A T E  D I S E A S E S  

 H A RVA R D  M E D I C A L  S C H O O L  w w w. he a l t h . ha r v a rd .e du

A study of Medicare claims between  and  showed that the number of 
BPH procedures peaked in , possibly because more men choose to be treated 
with medication instead of surgery. � is study also showed a trend away from TURP 
to procedures that remove tissue with lasers and an increasing number of procedures 
being done in outpatient settings. 

Explanations of the most common procedures follow (for a comparison of pro-
cedures, see Table , page ). Be prepared for a blizzard of acronyms, many of them 
similar to TURP, which can make understanding the surgical choices even more 
di�  cult. 

Transurethral resection of the prostate (TURP). TURP, o� en inelegantly 
referred to as the “roto-rooter” technique, is an incision-free surgical procedure that 
cuts away excess prostate tissue with an electrical loop. TURP remains the most 
common form of prostate surgery and is usually more successful than medication. 
It relieves urinary obstruction in at least % to % of men, and the improvement 
usually lasts. However, urinary problems can recur if the prostate tissue grows back. 
Not surprisingly, the younger you are, the more likely it is that you’ll eventually need 
another treatment.

� e hour-long procedure takes place in an operating room under general or spinal 
anesthesia, given just before the operation begins. Typically, you will have an enema 
the preceding night and will be told not to eat or drink for eight hours before the 
anesthesia. 

� e procedure involves a surgeon threading an instrument called a resectoscope 
through the urethra—that’s why it is called transurethral—until it reaches the prostate. 
� e tip of the resectoscope has a small camera for visualization and a small electrical 
loop, which is used to cut away the overgrown tissue pressing against the urethra (see 
Figure , page ). You may spend one to two days recovering in the hospital. While 
recovering, you will urinate through a catheter inserted into the bladder through the 
penis. Once home, you may have to restrict heavy physical activity for two weeks or 
more to prevent bleeding.

Most men who’ve had TURP experience retrograde ejaculation, when semen trav-
els backward into the bladder when they ejaculate. � e surgery destroys the valve that 
would ordinarily channel the � uid so that it goes only outward through the urethra 
and exits the penis. Although the � uid eventually gets � ushed out in the urine and 
doesn’t cause any harm, the prospect of not feeling normal ejaculation deters some 
men from getting TURP. Another factor that may dissuade some men from having 
TURP is that retrograde ejaculation may make it more di�  cult to father children. 

Between % and % of TURP patients experience serious complications such as 
blood loss, impotence, urinary incontinence, infections, and complications related to 
the anesthesia. � e risk of these complications needs to be considered when choosing 
treatment options. Still, TURP remains the standard treatment for BPH—a treatment 
with a long, proven track record. 

About % of men who have the procedure develop TURP syndrome, which causes 
symptoms such as confusion, nausea, vomiting, high blood pressure, and visual distor-
tions. � e syndrome—o� en shortened to TUR syndrome—develops as a complication 

This Harvard Health Publication was prepared exclusively for Paul Pinkstaff - Purchased at http://www.health.harvard.edu



2 0 1 4  A N N UA L  R E P O R T  O N  P R O S T A T E  D I S E A S E S  

H A RVA R D  M E D I C A L  S C H O O L  w w w. he a l t h . ha r v a rd .e du 

Table . BPH procedures compared

Procedure What’s involved Success rates Side eff ects

Transurethral 
resection of the 
prostate 
(TURP)

Performed in operating room

Requires general or spinal anesthesia

May require one to two days in the 
hospital, with catheter inserted to 
enable urination for one to three days

Heavy physical activity may be 
restricted for two weeks or more to 
prevent bleeding

Full recovery may take four to six 
weeks

Provides symptom 
relief in at least 
%–% of men 
treated

May cause erectile dysfunction 
or ejaculatory problems (retrograde 
ejaculation)

Blood loss, urinary incontinence, 
infections, and complications from 
anesthesia are uncommon but do 
occur

Photoselective 
vaporization of 
the prostate 
(PVP or GreenLight)

Most patients treated in outpatient 
setting

Catheter remains in place at least 
overnight for most patients

Patients can resume light activity and 
return to work within two to three 
days

Patients can resume vigorous activity 
in four to six weeks

Improvement in 
symptom relief 
similar to TURP

Ejaculatory problems similar to 
TURP

Less bleeding than TURP

Urinary frequency or urgency in 
fi rst month

No tissue sample available to check 
for prostate cancer

Transurethral 
microwave 
thermotherapy 
(TUMT)

Performed on outpatient basis in a 
doctor’s offi  ce

Anesthesia not needed, though pain 
medication and sedatives may be 
needed

Procedure takes about one hour

Catheter needed for several days

More eff ective than 
medication but less 
eff ective than TURP

Some urinary side eff ects, such 
as frequent urination or discomfort 
during urination, that can 
last for several weeks

Risk of reoperation greater than 
with TURP

Transurethral 
incision of 
the prostate 
(TUIP)

Small incisions are made in the 
prostate to relieve constriction of the 
urethra

Requires anesthesia

Hospital stay is typically one to three 
days

Usually reserved for men with a small 
prostate

About % of 
patients report an 
improvement in 
urinary symptoms

Likelihood of urinary retention 
is greater than with TURP

Risk of reoperation greater than 
with TURP

Transurethral 
electrovaporiza-
tion of the prostate 
(TUEVP)

Electrical current vaporizes overgrown 
prostate tissue

Overnight hospital stay

Catheter needed for one to two days, 
but usually for less time than with 
TURP

As eff ective as 
TURP at relieving 
symptoms and 
improving urine 
fl ow, but higher risk 
of needing second 
operation

Likelihood of urinary retention 
is greater than with TURP

Risk of reoperation greater than 
with TURP

Some urinary side eff ects, such 
as blood in the urine and irritation 
when urinating, that can last for a 
few weeks

Transurethral 
needle ablation 
of the prostate 
(TUNA)

Done on an outpatient basis

May need local anesthesia

Catheter usually not needed

More eff ective than 
medication but less 
eff ective than TURP

One study reported that % of 
patients need additional treatments

Side eff ects, such as erectile dys-
function and urinary incontinence, 
less common than with TURP
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of absorption of the irrigation � uid used to keep the surgical area clean during TURP. 
Irrigation � uids are used in all sorts of surgery, but the solution used depends on the 
procedure. Traditionally, the irrigation � uids used most o� en during TURP are gly-
cine or a combination of sorbitol and mannitol. In general, these solutions are safe, but 
in some men they result in � uid buildup. Some studies suggest that high levels of gly-
cine may be toxic to the liver, kidneys, and pancreas.

A safer alternative is saline solution—used in many other types of operations—but 
until recently this solution could not be used in TURP because saline conducts electric-
ity and can interfere with the electrical charge delivered by a traditional resectoscope. 
A new type of resectoscope, using a di� erent type of electrical grounding device, is 
designed to work with saline solution. Known as a coaxial continuous-� ow bipolar 
resectoscope, this device is more expensive than a traditional resectoscope but may 
o� er an alternative to men at risk for TURP syndrome or who have had it in the past. 

A  review of  trials comparing TURP procedures done with the traditional 
“monopolar” resectoscope against procedures done with the newer bipolar one found 
them to be equally e� ective in treating BPH and its associated urinary tract symp-
toms. But the bipolar procedures performed with saline solution were less likely than 

During transurethral resection of the prostate (TURP), the surgeon inserts a thin tube called a resec-
toscope into the urethra and threads it up into the enlarged prostate (A). The resectoscope contains a 
tiny camera allowing the surgeon to view the gland throughout the operation, as well as an electri-
cal loop. The surgeon uses the loop to chip away at overgrown prostate tissue blocking the urethra 
(B). After the procedure, the enlarged passageway allows urine to fl ow more easily (C).

Figure . Transurethral resection of the prostate (TURP)

Bipolar vs. monopolar TURP
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the monopolar procedures to cause TURP syndrome and the formation of blood clots 
that block the � ow of urine out of the bladder. A  European study randomized  
patients to either monopolar TURP, bipolar TURP, or a laser procedure. � e outcomes 
were the same with respect to quality of life and prostate size, but bipolar was better 
with respect to how long the catheter stayed in, bleeding during the operation, and 
blood in the urine a� erward. A  trial comparing monopolar and bipolar TURP 
found no di� erence between the two procedures in their e� ect on sexual function as 
measured by a standardized questionnaire that asks men about sexual desire, inter-
course satisfaction, and other aspects of sexual health. (For references, see “Bipolar 
vs. monopolar TURP, ” page .)

On rare occasions, TURP isn’t a good option because the prostate has grown too 
large. Instead, open prostatectomy is necessary. In this procedure, the surgeon makes 
an incision in the lower abdomen and removes prostate tissue blocking the urethra 
through the incision, leaving the rest of the prostate gland in place. Generally, this 
operation requires a longer hospital stay. On the other hand, compared with TURP, it 
reduces the likelihood that the tissue will grow back or that problems will recur.

Transurethral electrovaporization of the prostate (TUEVP or TVP). Like 
TURP, TUEVP involves threading the resectoscope up through the urethra. But 
instead of cutting tissue away with a wire loop, the surgeon heats and vaporizes tissue 
using a ball-shaped electrode. � e electrode also cauterizes the treated area to mini-
mize bleeding. 

A meta-analysis of  studies examining the safety and e� ectiveness of TUEVP 
compared with TURP concluded that their e� ect on urinary symptoms was the same. 
But men who underwent TUEVP were signi� cantly less likely to require a blood 
transfusion. � ey also spent less time in the hospital and didn’t need catheterization 
for as long as TURP patients. However, the TURP patients had a lower risk of urinary 
retention a� er the surgery and were less likely to need a second operation. (For refer-
ence, see “TUEVP for BPH,” at right.)

Transurethral incision of the prostate (TUIP). TUIP also involves insert-
ing an instrument through the urethra into the prostate. But instead of cutting away 
or vaporizing excess tissue, the surgeon makes one or more incisions in the prostate 
alongside the urethra in the area where it is constricted. � e incisions open up the 
urethral passage, relieving pressure on the urethra and improving urine � ow. Spinal or 
general anesthesia is generally used for TUIP, which can be performed on an outpa-
tient basis or during a one-day hospital stay. Recovery usually takes � ve to seven days.

TUIP is not an option for every patient. Men with relatively small prostates are 
the usual candidates for this procedure. Over a � ve-year period, the chance of needing 
further surgery is % to %, compared with about % for TURP. On the other hand, 
TUIP appears to result in fewer complications—including retrograde ejaculation, 
urinary incontinence, and blood loss—than TURP. A quarter of men who undergo 
TUIP experience retrograde ejaculation, compared with more than % of those who 
have TURP. As a result, most TUIP patients remain fertile a� er the procedure. Con-
sequently, this option is o� en chosen by men with only moderately enlarged prostates 
who may still want to have children.

TUEVP for BPH

Poulakis V, Dahm P, Witzsch U, et al. 
Transurethral Electrovaporization 
versus Transurethral Resection for 
Symptomatic Prostatic Obstruction: 
A Meta-Analysis. BJU International
;:–. PMID: .
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Laser procedures
While TURP remains the mainstay of the surgical treatments for BPH, laser surgery 
is becoming increasingly popular. Typically, patients go home the same day a� er laser 
surgery, even if the procedure is performed at a hospital. A  meta-analysis of nine 
trials comparing TURP to one of the most commonly performed laser procedures 
showed that the e� ects on urinary symptoms were the same but that the men who had 
laser surgery needed fewer blood transfusions and could have the postoperative cath-
eter removed sooner. 

To perform a laser procedure, the surgeon begins by guiding a thin, � exible optic 
� ber through the urethra to the prostate. � is � ber conducts the laser light to the tar-
get area of the prostate. Most laser procedures involve focusing the energy of the laser 
so it destroys the overgrown tissue. 

For surgeons, one drawback to laser procedures is that they take longer than 
TURP; the meta-analysis suggested about  minutes longer, on average. Another dis-
advantage: prostate tissue destroyed with a laser can’t be checked for cancer, whereas 
TURP yields tissue samples that a pathologist can examine.

Di� erent kinds of lasers are used in the procedure to treat BPH. � e KTP (which 
stands for potassium-titanyl-phosphate) laser produces a visible green light that is 
selectively absorbed by hemoglobin-rich prostate tissue. � e trapped energy produces 
vapor bubbles that destroy the tissue from within. Photoselective vaporization of the 
prostate (PVP), as this procedure is called, also seals o�  (cauterizes) blood vessels, so 
there is less bleeding than might be expected (see Figure , below). One of the chief 
advantages of PVP is that patients on blood-thinning medications like warfarin can 
have the procedure and still take their medications.

When an enlarged prostate obstructs urine fl ow (A), a relatively new laser technique may be used instead of TURP. During photoselective 
vaporization of the prostate (PVP), also called the GreenLight procedure, the surgeon threads a thin tube called a cystoscope through the 
urethra into the enlarged prostate. The surgeon then threads a fi ber optic device through the cystoscope to generate high-intensity pulses of 
light, which simultaneously vaporize the obstructing tissue and cauterize it to reduce bleeding (B). This creates an enlarged, uniform channel 
through which urine can fl ow (C).

Figure . Photoselective vaporization of the prostate (PVP)
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Surgeons are using KTP lasers that are two or even three times more powerful 
than the lasers used  years ago, when PVP was developed. � e more powerful lasers 
mean surgeons can work faster, so operating times are shorter.

Other lasers used to treat BPH include the holmium and thulium lasers. � e hol-
mium laser is versatile, and surgeons use it to make the incisions that are the key part 
of the TUIP procedure, as well as to cut away prostate tissue—a procedure called hol-
mium laser enucleation of the prostate. 

Laser procedures have increased in popularity over the past decade. Because 
they can be done on an outpatient basis, reduce the risk of bleeding, and, on average, 
reduce the length of time that a man must have a catheter to drain his bladder a� er 
surgery, the laser procedures—primarily PVP—do seem to have some meaningful 
advantages over TURP. But when other factors are considered, the laser-versus-TURP 
choice isn’t so clear-cut. Research suggests, for example, that patients who have laser 
procedures are just as likely to experience urinary incontinence and retrograde ejacu-
lation as are those who undergo TURP. And when it comes to retreatment, the advan-
tage may go to TURP. A large study reported in  that men who undergo laser 
procedures were more likely to need additional treatment for BPH symptoms than 
were those who undergo TURP (% vs. %). (For references, see “Laser procedures 
for BPH,” at right.)

Other BPH treatments
A variety of other treatments for BPH are in use. � ey aren’t available everywhere. Some 
aren’t covered by insurance. Others may be available only as part of a clinical trial. 

Transurethral microwave thermotherapy (TUMT). Sometimes referred to as 
a “heat therapy,” TUMT uses microwaves to destroy prostate tissue. � e doctor guides 
a thin catheter carrying a miniature microwave generator through the urethra to the 
prostate. � e purpose is the same as other ablative techniques: remove prostate tissue 
that is squeezing on the urethra. How much microwaved heat is used varies, but sur-
geons can dial it up to between ° F and ° F. A cooling jacket around the micro-
wave generator protects the urethra, and a heat sensor in a rectal probe helps make 
sure the temperature doesn’t get too high (see Figure , page ).

TUMT measures up to and even surpasses TURP in some ways. � ere’s solid 
evidence, for example, that men who have TUMT are a good deal less likely to come 
out of the procedure with retrograde ejaculation. Two more pluses: blood loss and 
risks for anesthesia are nonissues for men treated with TUMT. On the other hand, an 
authoritative review of  studies, including six that made side-by-side comparisons 
with TURP, showed some serious drawbacks. TUMT-treated men were more likely 
than their TURP-treated counterparts to experience urinary retention, painful urina-
tion, and the need for retreatment. (For references, see “TUMT for BPH,” at right.)

Transurethral needle ablation (TUNA). TUNA is a thermal approach that 
uses low-level radio waves delivered through twin needles to heat and kill obstructing 
prostate cells. Shields are used to protect the urethra from damage.

A randomized, prospective clinical trial published in  compared the safety 
and e� ectiveness of TUNA with TURP. Researchers at seven centers in the United 

Laser procedures for BPH
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States enrolled  men in the trial;  underwent TUNA, and  had TURP. Over � ve 
years, both groups of men reported signi� cant improvement in symptoms, quality of 
life, urine � ow, and post-void residual volume. But in most cases, the improvements 
were greater among the TURP patients. Only .% of patients who had TURP needed 
a second procedure compared with .% of TUNA patients.

However, patients undergoing TURP experienced more adverse events or side 
e� ects from the procedure than patients undergoing TUNA. For example, the inci-
dence of erectile dysfunction following TUNA was .%, versus .% for TURP. None 
of the patients in the TUNA group experienced retrograde ejaculation, but % of the 
patients who underwent TURP did. A small ( patients) French study showed that 
sexual and ejaculatory function was not a� ected or slightly improved in the majority 
of patients. (For references, see “TUNA for BPH,” at le� .)

Prostatic urethral stents. A prostatic urethral stent is a small, springlike mesh 
cylinder. � e doctor inserts the stent through the penis and, a� er positioning it in the 
narrowed area of the urethra, releases it to widen the channel, relieving pressure from 
the prostate tissue and permitting easier urination. � is quick procedure requires only 
local or spinal anesthesia, involves no loss of blood, and is o� en done in an outpatient 
surgical center.

Prostatic urethral stents are most o� en used in elderly men who have severe pros-
tate enlargement and whose overall health is poor, meaning more involved surgery 
would be risky. In many cases, urinary obstruction gradually returns a� er the place-
ment of the stents, and additional procedures may be required in some instances.

A thin catheter carrying a miniature microwave generator is guided through the penis to the prostate. 
Microwaves heat the prostate, destroying the tissue that obstructs urine fl ow. A computer receives tem-
perature information from the catheter and rectal probe and halts therapy if the areas get too hot.

Figure . Transurethral microwave thermotherapy (TUMT)
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TUNA for BPH
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Prostatic urethral li� s. � e prostatic urethral li�  procedure involves pulling 
back the lobes of the prostate gland so they no longer impinge on the urethra. � e 
“li� s” are small lengths of mono� lament, permanently implanted in the gland. In , 
the FDA approved a device called the UroLi�  system that delivers the implants. A  
study that compared placement of the implants to a sham operation had two positive 
outcomes: the implants were e� ective at reducing lower urinary tract symptoms, and 
they did so without causing the problems with erections and ejaculation seen with 
other BPH treatments. (For reference, see “Prostatic urethral li� s,” at right.)

Botulinum toxin (Botox). Popularly used to minimize facial wrinkles, botuli-
num toxin is being investigated for relief of urinary symptoms in men with enlarged 
prostates. It won’t shrink your prostate, but small studies have shown that botulinum 
toxin injections reduced pain and other urinary symptoms—and improved quality of 
life—for men with BPH. While that may sound promising, there’s still a lot that isn’t 
known about using botulinum toxin for the treatment of BPH, such as its long-term 
e� ectiveness, its impact on sexual function, the best injection sites, and the appropri-
ate dose. If you decide to try botulinum toxin injections, do so only as a participant in 
a clinical trial.

NX-. � is experimental compound apparently works by causing prostate 
cells to die o�  in an orderly fashion in a process known as apoptosis. � e publicly 
available information about this experimental drug is limited.

Prostatic urethral lifts

Roehrborn CG, Gange SN, Shore ND, 
et al. The Prostatic Urethral Lift for 
the Treatment of Lower Urinary Tract 
Symptoms Associated with Prostate 
Enlargement due to Benign Prostatic 
Hyperplasia: The L.I.F.T. Study. Journal 
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Editor’s note: We interviewed a primary care physician, Ben, and Susan, his wife of  years, about his experience with prostatitis (infl ammation 
of the prostate gland), benign prostatic hyperplasia (BPH), and—ultimately—transurethral resection of the prostate (TURP) to treat his BPH. 
Details, including names, have been changed to protect their privacy, but otherwise, this is a true account.

Spoiler alert: It has a happy ending. But along the way there is a painful episode in a hospital, a ruined family holiday, erectile dysfunction, 
and many, many trips to the bathroom. His view: “I wish I had decided to have surgery sooner.”  Her view: “He’s a new man.”

When did your prostate problems start?
Ben: I am now , and my fi rst episode was over  years ago, in 
, when I was . I was getting ready to run a K road race, and 
I came down with acute bacterial prostatitis. It was really horrible. 
I was treated with antibiotics. After that, sometimes urine cultures 
showed there was bacterial infection, but often they didn’t. We 
didn’t do much about it because there wasn’t much to do. 

What caused the prostatitis? 
Ben: Probably benign prostatic hyperplasia—BPH—although 
that wasn’t diagnosed until later. BPH and prostatitis often go hand 
in hand. With BPH, you don’t empty your bladder properly. That 
leads to urinary stasis—urine collects in the bladder, which allows 
bacteria to grow, and that overgrowth can spread to the prostate 
gland. It’s like a stagnant pond with an overgrowth of vegetation. 
Urine is sterile, but bacteria can get into the urinary system in a 
variety of ways. 

After you were treated for this acute episode, then what 
happened?
Ben: I had more episodes of prostatitis and, gradually, over the 
years, I was having a little more urinary frequency and urgency, 
but nothing that was life-shattering. Then in September of , 
I was in a -mile bike race—I am competitive runner and biker 
and have done some triathlons. About a day after the race, I peed 
blood—big clots. Even for a physician who has cared for patients 
with blood in the urine, it was very, very disturbing. And I said, “Oh, 
my God, what have I done?” Not only did I pee blood, I started pee-
ing tiny little pebbles. So I was diagnosed as having not only BPH, 
but also bladder stones. 

Bladder stones? 
Ben: Yes, not kidney stones. Bladder stones are also a consequence 
of stagnant, concentrated urine. They are little round pellets. You 
are urinating and then all of sudden, these BBs come out. It’s weird. 
They aren’t necessarily painful like kidney stones are. None of mine 
got caught coming out. If they had, then that would have been 
very painful.

I was evaluated completely with a urological evaluation, a 
cystoscopy to look inside the bladder—the whole nine yards. 

The stones were analyzed, and they were made of uric acid. 

How were the bladder stones treated?
Ben: With potassium citrate and with allopurinol, which is a gout 
medication, because they were uric acid stones. The idea is to 
decrease the concentration of uric acid in your bladder and in your 
bloodstream, and to make the pH of the urine more alkaline so uric 
acid doesn’t get a chance to crystallize and form stones.

I was fi ne for a while, and then I experienced the worst pain of 
my life.

Worst pain of your life? What happened?
Susan: We were all on a family vacation to Florida. He started 
to feel ill on the airplane, and then when we got there, he got 
progressively sicker. It was pretty gradual until all of a sudden, it 
came on full bloom. He was just miserable. Ben had had signs of 
this illness before, and because he’s a physician, he was very aware 
exactly what was happening on the plane and when we landed. So 
there was no question in his mind what his problem was.

Ben: Yes, we were celebrating my th birthday—that would 
be —and my entire family was there. I went into acute uri-
nary retention. I couldn’t pee. It was horrible, completely horrible. 
We drove to a major medical center near where we were staying, 
and I was catheterized. I had  to  cc of urine—that’s about 
 ounces—and normal retention would be a third of that. Even 
after they catheterized me, the pain was horrible. My bladder was 
going into spasm. The spasms would last maybe  to  seconds 
and then abate. The pain, on a scale of  to , was a . I was 
climbing the walls.

Susan: He was in enormous, excruciating pain. And I think that 
for Ben, it’s always worse because he is a physician. He knows every 
complication that could happen, and he understands the develop-
ment of the disease process. I think it adds to the tension and stress 
because he knows about all the possible negatives. He knows, “I am 
going to be given a medicine and it may or may not work.” 

What exactly was the diagnosis and treatment? 
Ben: Basically, I had acute prostatitis that led to acute urinary 
retention in the setting of BPH. I was treated with antibiotics, the 
infection abated, and the catheter came out after about a week. 

One patient’s experience with prostatitis and BPH
A PATIENT’S PERSPECTIVE
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And the birthday party?
Susan: Totally ruined. It was a big birthday. And we had friends 
come in and everybody had planned dinners and celebrations, and 
none of those could happen. So there was a lot of disappointment. 
It was not a happy moment. And we’d picked a place that was very 
athletically oriented, and Ben loves athletics, health clubs, exercise, 
and we were unable to do any of that.

So after the acute episode was over, what was the treatment?
Ben: I started to take medications to treat the BPH. I was put on 
fi nasteride—Proscar is the brand name—and doxazosin, an alpha 
blocker—and for about a year, daily Cialis, one of the erectile dys-
function [ED] drugs, because Cialis is FDA-approved as treatment 
for BPH and ED associated with BPH, which I had. 

But as time went on, the urinary frequency was just getting 
worse and worse. So, my entire life revolved around knowing where 
the bathroom was going to be and, when I drove, where the gas sta-
tions were so I could go to the bathroom. It drove Susan crazy. 

Susan: Well, things never returned to normal after that epi-
sode in Florida. There was always this concern about future infec-
tion and urinary retention. They were never as acute, but Ben did 
have episodes of infection. That was one thing. He was also taking 
all those medications—he was a walking pharmacy. 

And then the other stress was the constant need to go to the 
bathroom. So, we always noted where the bathrooms were when-
ever we went out. When we went to the airport, Ben would go to 
three of the fi ve bathrooms along the way. 

Sounds frustrating. 
Susan: It was a very diffi  cult period for him and us. But I only got 
frustrated when we would try to leave the house. It was a process, 
because Ben would have to urinate but didn’t always have a good 
stream. We would never leave enough time, and we were always 
late for everything. And in the middle of the night—there was a 
lot of getting up in the middle of the night. And the bladder stones 
caused stress. So, it was a period that—well, Ben was totally 
stressed out. 

And you were also dealing with ED? 
Susan: Yes, but I didn’t see that as the biggest issue. The urina-
tion was the biggest day-to-day anxiety. It was really the urination 
issues, over the sexual issues, which were more stressful. But then 
the sexual frustrations played into it.

So what made you decide to fi nally get surgery?
Ben:  I had a post-void test, which measures how much urine is 

in the bladder after you urinate. These days, it is done with ultra-
sound, so it’s completely painless and noninvasive. My results were 
borderline, but they showed that even after urinating, my bladder 
wasn’t emptying as much as it should. That and the urinary symp-
toms made me decide to have a procedure done to deal with my 
BPH. I chose TURP. 

Susan: I think it was the surgeon. We had been conferring with 
him off  and on. The surgeon fi nally said to him, “Ben, it’s time. I’ve had 
a group of patients like you, and I think it’s time.” That sort of got Ben 
thinking about it, because the surgeon hadn’t pushed him before.

Even then, there was a lot of discussion. Ben didn’t jump on it. 
There were about three more visits before we reached some level 
of fi nality.

Ben is not a surgically oriented doctor. He will also avoid hos-
pitals at all costs. When he had that terrible episode in Florida, he 
wasn’t admitted. He came back to the room, and that’s how he 
dealt with it. 

Ben, why did you pick TURP?
Ben: I considered the alternatives—TUEVP [see page ], TUNA [see 
page ]. But redo rates for the alternatives to TURP are really high. I 
wanted to get as much obstructing prostate tissue out as possible. I 
wanted to have only one procedure done, probably for the rest of my 
life, although it’s conceivable I may need another one. 

And I said to myself, I don’t mind being in the hospital. And I 
prepared myself for missing most of a month of work. 

What are the fi rst few hours and days after TURP like? How 
long did it take to recover?
Ben: You go in on day one and you get discharged on day two. At 
home, basically you’re on bed rest. You have to plan on doing abso-
lutely nothing. You just get up to go to the bathroom and to empty 
the Foley, the bag attached to the catheter. Your urine is bloody 
and has lots of scary-looking clots in it. That is actually a good sign. 
Sometimes the urine is clear for a while, and then you pass a clot 
and it becomes bloody again. Not to worry. It’s all part of the heal-
ing process. 

I would say it took me about three to four weeks. I was essen-
tially on bed rest for about a week. And I had light ambulation for 
about another week, and then I went back to work the third week 
on a half schedule. 

Why is the urine bloody after TURP? 
Ben: TURP involves a very vascular part of the prostate—it has 
a lot of blood vessels in it. So when the surgeon cuts through and 

A PATIENT’S PERSPECTIVE,  continued
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removes tissue, the remaining tissue bleeds a fair amount.

When did you get the catheter out?
Ben: I had the procedure on a Friday and saw my urologist on 
Tuesday, and they pulled the catheter then, so about four to fi ve 
days after the procedure. They fi ll up the bladder up with  to 
 cc of water—again, that’s about  ounces. They pull out the 
catheter and then see if you can urinate.

And how did that fi rst urination go? 
Ben: Great! I had a stream like I was a teenager again. There was 
that marvelous sound when it hit the water in the toilet bowl.

And how about sexual activity—did that improve?
Ben: The Cialis that I took before I had TURP was very helpful in 
helping with erections. But the eff ects wore off  after six or seven 
months, and I had to take bigger doses. Also you have low semen 
volume. Basically, I was sexually inactive for a substantial period 
of time. And now it’s like I’m  years old again. I am totally fi ne 
without the Cialis.

Susan: Oh my God. He is like a new man. It’s been amazing. 
He’s not even taking those drugs anymore.

So you’re happy with TURP?
Ben: Absolutely! I went off  the fi nasteride, the doxazosin, the 
potassium citrate, and the Cialis. The only medication I am taking 
is allopurinol, the gout mediation for keeping my uric acid lev-
els down. And I’ve got to tell you, my life is completely changed. 
Sometimes it would take me  minutes to empty my bladder. I still 
have to go every few hours, but I can now empty my bladder in  
to  seconds with a real forceful stream. 

Also, I don’t have the side eff ects of the medications I was on. 
The side eff ects of the medicines are absolutely underreported—

especially the sexual side eff ects: ED and low semen volume. The 
doxazosin sapped my strength, and the Proscar seemed to sap me 
of everything else. 

Susan: I don’t have to worry about leaving the house. I don’t 
have to worry about whether we can plan a big trip. We’ve got 
other things to argue about, but we can defi nitely not argue about 
being late for things in the same way. 

What would advice would you off er to other men and couples?
Ben: For men who are reading this, I would defi nitely recommend 
that you consider having a procedure earlier—well before you fi nd 
yourself taking medications for BPH for a long time.

Susan: I guess if your issues are more controllable, and you 
think that the drugs are performing well for you, then I would say 
continue on that regimen as long as you feel that you’re getting 
an improved result. But for certain men, who are probably at the 
extreme—which I think is where Ben ended up—then I think sur-
gery is the right response.

Another thing is that you really have to pick your surgeon very 
carefully. Even though this seems like a run-of-the-mill operation 
for a urologist, that may not necessarily be the case. And I think 
that a lot of Ben’s positive results were the result of the surgeon. 

Finally, don’t rush things during the recovery period. Ben didn’t 
have any of those experiences that could make the recovery a more 
negative experience. 

And how about running and triathlons?
Ben: I haven’t gone back to biking. My urologist was a little bit 
hesitant to have me go back to training so hard on a bike. You’re 
sitting right on your prostate gland when you’re on a bike, and that 
causes lots of problems. But I feel great. I am running and swim-
ming. I may even try my fi rst marathon later this year.

A PATIENT’S PERSPECTIVE,  continued 
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Inf lammation of the prostate 
(prostatitis)
Help for an all-too-common condition

Prostatitis gets little press, but it’s a common condition that accounts for nearly two 
million visits to the doctor’s o�  ce in the United States each year. Depending on 

how you de� ne the term, prostatitis (pronounced pros-ta-TIE-tis) a� ects % to % 
of men at some point in their lives. When it comes to age, it’s an equal-opportunity 
disorder: prostatitis a� ects men of all ages, unlike benign prostatic hyperplasia (BPH) 
and prostate cancer, which tilt toward an older demographic. 

O� en it is di�  cult, if not impossible, to � gure out what triggered a case of chronic 
prostatitis. E� ective treatment can be elusive. Frustrated, uncomfortable patients visit 
one doctor a� er another in search of a remedy. � is chapter provides an overview of 
what leading researchers know about prostatitis, so readers can work more e� ectively 
with their physicians to � nd a lasting solution to a troubling condition. 

What is prostatitis?
� e –itis su�  x means in� ammation, so prostatitis means in� ammation of the pros-
tate. But doctors use prostatitis to refer to a loose assemblage of syndromes char-
acterized by urinary problems such as burning or painful urination, a need to go 
(urgency), and trouble voiding; di�  cult or painful ejaculation; and pain in the 
perineum (the area between the scrotum and the anus) or lower back. Although it 
causes some of the same symptoms as BPH and can occur at the same time, prostati-
tis is a separate condition.

� e prostate gland comes equipped with natural defenses against infection. � e 
gland produces a � uid that is an important ingredient in semen, and this prostatic 
� uid contains antibacterial substances, including zinc. In addition, urination and 
ejaculation do a nice job of � ushing out the urethra, which runs through the middle of 
the gland. But if the ducts in the prostate don’t drain properly or if urine backs up into 
the gland, those natural defenses may not be enough to keep an infection at bay. Pro-
cedures that a� ect the prostate, like the biopsies taken to look for prostate cancer, may 
cause prostatitis. Men are prescribed antibiotics before and a� er many of those proce-
dures, but infections can occur anyway. 

Some cases of prostatitis are straightforward. � ey’re caused by bacterial infec-
tions and can be e� ectively treated with antibiotics. � e symptoms include the classic 
ones of infection—fever, chills, muscle pain—as well as urinary problems. But these 
cases are a distinct minority of between % and % of prostatitis cases. 

� e causes of the remaining % to % of cases are hard to get a handle on, 
partly because prostatitis hasn’t been researched all that much. � e causes are also 
fundamentally complicated and may involve several factors. � e possibilities range 
from immunological and in� ammatory processes that have gone awry to bacterial 



This Harvard Health Publication was prepared exclusively for Paul Pinkstaff - Purchased at http://www.health.harvard.edu



2 0 1 4  A N N UA L  R E P O R T  O N  P R O S T A T E  D I S E A S E S  

 H A RVA R D  M E D I C A L  S C H O O L  w w w. he a l t h . ha r v a rd .e du

infections that standard tests don’t detect to mechanical or neuromuscular problems 
in the pelvic muscles that irritate the general area. In fact, if the pelvic muscles are 
involved, the prostate may be more of a bystander than a direct cause of symptoms. 

Another complicating piece of the puzzle is the relatively high prevalence of 
depression and stress among men with chronic cases of prostatitis. Depression and 
stress don’t initiate prostatitis, but as with many conditions that involve chronic pain, 
they might in� uence how men respond to the pain and other symptoms. 

Some doctors are concerned that prostatitis—especially the chronic variety, char-
acterized by long-lasting bacterial infection—causes infertility. � ose concerns aren’t 
completely groundless, but there isn’t solid proof that prostatitis causes infertility, 
either. 

Whether prostatitis might be a contributing cause of prostate cancer is similarly 
debatable. Various lines of evidence have suggested that chronic in� ammation could 
give rise to cancer. In addition, some epidemiological studies have found a correlation 
between prostatitis and prostate cancer. Still, this is a preliminary, suggestive sort of 
evidence, not solid proof of a connection. (For references, see “Prostatitis and prostate 
cancer,” page .)

One thing to keep in mind is that prostatitis itself can increase PSA levels, so doctors 
and patients shouldn’t jump to a conclusion that they’re also dealing with prostate cancer 
if there’s a PSA spike in a man with prostatitis (see “Prostatitis and PSA,” at le� ).

Some men worry that prostatitis is contagious. � ey shouldn’t. It’s not contagious 
and can’t be sexually transmitted. 

Diagnosing prostatitis
No single test or diagnostic procedure can con� rm a case of prostatitis. If you experi-
ence urinary discomfort, such as painful or burning urination or pain in the pelvic 
area, your doctor will start to look for signs of in� ammation and infection by per-
forming a digital rectal exam (DRE; see page ). An in� amed prostate feels swollen 
and mushy to the doctor, like an overripe piece of fruit. � is � nding strongly suggests 
prostatitis, although it’s not necessary for a diagnosis; in fact, in some cases of prostati-
tis, the prostate feels normal to the examining physician.

� e DRE is usually followed by a simple urine test to check for bacteria and white 
blood cells. If both bacteria and white blood cells are present, a bacterial infection 
is probably the cause. Most likely your doctor will prescribe antibiotics. More o� en, 
though, only white blood cells are discovered, an indication of in� ammation but not 
necessarily a bacterial infection. In that case, the prostatitis is classi� ed as one of the 
nonbacterial types, which are more di�  cult to treat.

In the past, if no signs of infection or in� ammation were found in the urinaly-
sis, doctors might test the prostatic � uid. A large di� erence in the amount of bacteria 
in the urine compared with the prostatic � uid was seen as an indication of bacterial 
infection in the prostate. Physicians collected prostatic � uid by massaging the gland 
with a gloved � nger inserted in the rectum. However, important studies have shown 
that testing the prostatic � uid doesn’t provide useful information, so most doctors 
have abandoned this approach. 

Prostatitis and PSA

When a man has either the 
acute or chronic bacterial form 
of prostatitis, prostate-specifi c 
antigen (PSA) may leak from 
prostate cells into the blood-
stream, and a PSA test will 
show a large increase. A jump 
in PSA levels can be alarming. 
But if a man has prostatitis, the 
prostatitis, not prostate cancer, 
may very well be the reason for 
the rise in PSA.

If an increase in PSA is 
caused by an infection, PSA 
levels will fall after the infec-
tion has cleared, although that 
may take three to six months. 
Because the PSA levels will be 
high, you might hold off on 
prostate cancer screening or 
having a repeat test until after 
you’re done taking antibiotics.

If you are at high risk for 
prostate cancer and your PSA 
seems particularly high even 
after accounting for the pos-
sible effect of prostatitis, your 
doctor might recommend 
repeat PSA testing or a biopsy.
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Treating prostatitis
� e system that the National Institute of Diabetes and Digestive and Kidney Diseases 
(NIDDK) devised for classifying prostatitis has become accepted worldwide. It groups 
the condition into four types, although one of them is split into two subtypes. � e 
types are de� ned by probable cause and symptoms. Treatment varies with the type 
(see Table , below).

Category I: Acute bacterial prostatitis
Acute bacterial prostatitis may be caused by bacteria that normally live in the colon. 
� e organisms get on the skin near the anus, multiply there, and then � nd a way to 
travel up the urethra and infect the prostate. Many di� erent kinds of bacteria can 
cause acute bacterial prostatitis, but Escherichia coli is the most common culprit and 
present % to % of the time.

� e symptoms of acute bacterial prostatitis come on suddenly and include high 
fever, chills, joint and muscle aches, and profound fatigue. In addition, you may have 
pain around the base of the penis, behind the scrotum, and in the lower back. Some 

Prostatitis and prostate 
cancer

Cheng I, Witte JS, Jacobsen SJ, et al. 
Prostatitis, Sexually Transmitted Diseases, 
and Prostate Cancer: The California Men’s 
Health Study. PLoS ONE ;:e. PLoS ONE ;:e. PLoS ONE
PMID: .

Hung SC, Lai SW, Tsai PY, et al. Synergistic 
Interaction of Benign Prostatic Hyperplasia 
and Prostatitis on Prostate Cancer Risk. 
British Journal of Cancer ;:–. British Journal of Cancer ;:–. British Journal of Cancer
PMID: .

See page .

Table . Types of prostatitis

Type Defi nition Symptoms Comments

Category I
(acute bacterial prostatitis)

Acute infection of the 
prostate

Chills, fever, body aches, 
fatigue, pain in the lower 
back and genital area, 
urinary frequency and 
urgency (often at night), 
burning or painful 
urination and ejaculation

Responds well to 
antibiotics; severe 
cases may require 
hospitalization.

Category II
(chronic bacterial prostatitis)

Low-grade or recurrent 
infection of the prostate

Same as above, but 
symptoms are often less 
pronounced

More common than 
Category I; usually treat-
able with antibiotics, 
although the infection can 
be persistent and require 
several courses of therapy.

Category III
(chronic nonbacterial prostatitis/
chronic pelvic pain syndrome)
Category IIIA
(infl ammatory): white blood cells 
in urine or prostate secretions
Category IIIB
(noninfl ammatory): no white 
blood cells found in urine or 
prostate secretions

No proven bacterial 
infection

Pain in the lower back 
and genital area, urinary 
frequency and urgency 
(often at night), burning 
or painful urination 
and ejaculation

Represents about % 
of all cases of prostatitis; 
no known cause. Because 
symptoms can vary so 
widely, treatment must be 
individualized and based 
on the most bothersome 
symptoms.

Category IV
(asymptomatic infl ammatory 
prostatitis)

White blood cells are 
present, but condition is 
usually found during tests 
for another medical con-
dition, such as infertility

None Treatment usually 
unnecessary.
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men experience an uncomfortable feeling of fullness in the rectum. As the prostate 
becomes more swollen, you may � nd it di�  cult to urinate, and the urine stream may 
dwindle to a trickle. If you can’t urinate at all, it’s a medical emergency. � e prostate 
may be so swollen and in� amed that it’s completely blocking urine � ow. Depending 
on the severity of symptoms, hospitalization may be necessary.

� e good news is that antibiotics are a highly e� ective treatment for acute bacte-
rial prostatitis (see Table , below). Typically, doctors prescribe oral antibiotics in the 
� uoroquinolone class, which include cipro� oxacin (Cipro), levo� oxacin (Levaquin), 
and o� oxacin (Floxin).  

Table . Medications to treat prostatitis

Medication Side eff ects Comment

Antibiotics

ciprofl oxacin (Cipro)

levofl oxacin (Levaquin)

ofl oxacin (Floxin)

trimethoprim/sulfamethoxazole
(Bactrim, Septra, Sulfatrim)

Nausea, vomiting, stomach pain, indi-
gestion, diarrhea, upset stomach, and 
loss of appetite are most common. 

May also increase risk of tendinitis and 
tears in the Achilles’ tendon and in 
other tendons.

Used to treat bacterial infection (such 
as in Category I and Category II pros-
tatitis); may also be tried in newly 
diagnosed patients with Category 
IIIA prostatitis on the assumption that 
infection is present, even if it can’t be 
detected.

Anticholinergic drugs

oxybutynin (Ditropan)

tolterodine (Detrol)

Dry mouth, blurred vision, dry eyes 
or nose, dry skin, upset stomach, 
stomach pain, and headache are most 
common.

Reduce urinary urgency or leakage by 
decreasing bladder contractions.

Alpha blockers (nonselective)

doxazosin (Cardura)

terazosin (Hytrin)

Dizziness, headache, and fatigue are 
most common. Nasal congestion, dry 
mouth, and swelling in the ankles can 
also occur. Hypotension (low blood 
pressure), although rare, may pose a 
danger for some people.

Relax the muscles at the neck of the 
bladder, easing the fl ow of urine; 
should be used carefully by those with 
hypertension or heart disease.

Alpha blockers (selective)

alfuzosin (Uroxatral)

silodosin (Rapafl o)

tamsulosin (Flomax)

Dizziness, headache, and fatigue are 
most common. Nasal congestion, dry 
mouth, and swelling in the ankles can 
also occur.

Like the selective drugs, relax the mus-
cles at the neck of the bladder, easing 
the fl ow of urine; but do not lower 
blood pressure. 

Other drugs

pregabalin (Lyrica) Dizziness, dry mouth, swelling in the 
ankles, blurred vision, weight gain, and 
problems concentrating can occur.

Usually prescribed to treat fi bro-
myalgia, a neurologic condition. 
Experimental treatment for Category 
III prostatitis, but may be helpful for 
relieving pain; insurance coverage 
unlikely.
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Trimethoprim (Primsol) or the medications that combine trimethoprim with sul-
famethoxazole (Bactrim, Septra, Sulfatrim) are also prescribed if the infection doesn’t 
respond to a � uoroquinolone. � ese antibiotics are used because they penetrate the 
prostate tissue better than many other antibiotics. � e typical course is two to four 
weeks. In severe cases, doctors will start patients on intravenous antibiotics and switch 
them to an oral antibiotic a� er the infection is under control. 

As always, it’s important to complete a course of antibiotics, even if you are 
tempted not to because you are feeling better. Completing the course will help prevent 
your infection from returning. 

Fluoroquinolones and other antibiotics have some troubling side e� ects; nau-
sea, vomiting, and stomach pain are the most common. Fluoroquinolones have been 
linked to nerve damage, an increased risk of in� amed tendons (tendinitis), and tears 
in the Achilles’ tendon at the back of the ankle. If you have any unusual symptoms 
while taking antibiotics, report them to your doctor as soon as possible. You might be 
switched to a di� erent antibiotic if the side e� ects are severe.

Regardless of the antibiotic, sitting in a hot bath can ease the discomfort for an 
acute episode of prostatitis. Over-the-counter pain medications can also help. Some 
men take stool so� eners. And if you drink plenty of � uids, you can help your urinary 
tract to � ush the bacteria out of your system.

Category II: Chronic bacterial prostatitis
Chronic means lasting a long time, so chronic bacterial prostatitis is exactly what the 
name suggests: prostatitis caused by a bacterial infection that lingers, usually for sev-
eral months. It appears to be more common in older men who have BPH. Between 
% and % of acute bacterial prostatitis cases develop into chronic ones. But chronic 
bacterial prostatitis o� en begins as a subtle, low-grade infection that causes moder-
ate symptoms. � e telltale symptoms of an infection, like fever, are usually absent. 
Instead, a man with chronic bacterial prostatitis is troubled by on-again, o� -again 
urinary symptoms such as a sudden urge to go or frequent urination. Some men have 
low back pain, rectal pain, or a feeling of heaviness behind the scrotum. Others have 
pain a� er ejaculation, and the semen may be tinged with blood. As with the urinary 
symptoms, these symptoms wax and wane, and they are sometimes so mild that men 
don’t notice them.

For the most part, the same types of bacteria that cause acute bacterial prostatitis 
cause the chronic version of the disease, and the same antibiotics—oral � uoroquino-
lones—are prescribed. In , an authoritative review that included  studies and 
over , patients concluded that the di� erent varieties of � uoroquinolones were 
equally e� ective in treating most cases of chronic bacterial prostatitis. A four- to six-
week course usually does the trick. � ere are some reports of cases in which injecting 
antibiotics directly into the prostate proved e� ective, but there’s not nearly enough 
evidence to recommend this approach. (For reference, see “Chronic bacterial prostati-
tis,” at right.)

How much of a role Chlamydia trachomatis plays in chronic bacterial prostati-
tis is controversial. C. trachomatis causes chlamydia, a sexually transmitted disease 

Chronic bacterial 
prostatitis

Perletti G, Marras E, Wagenlehner FM, 
et al. Antimicrobial Therapy for Chronic 
Bacterial Prostatitis. Cochrane Database 
of Systematic Reviews ;():CD. 
PMID: .

See page .
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that is a well-documented cause of in� ammation of the urethra (urethritis). But 
whether C. trachomatis infects the prostate is less clear. Antibiotics in the macro-
lide class, such as azithromycin (Zithromax), are used to treat chlamydia infections. 
If a man with chronic bacterial prostatitis doesn’t respond to a � uoroquinolone, a 
physician may prescribe a macrolide antibiotic in case chlamydia is the cause of his 
prostatitis. 

Category III: Chronic prostatitis/chronic pelvic pain syndrome
� e most common form of prostatitis is called chronic prostatitis/chronic pelvic 
pain syndrome (CP/CPPS). � e symptoms are similar to those of chronic bacterial 
prostatitis, but there is no evidence of a bacterial infection. In fact, CP/CPPS used to 
be called chronic abacterial prostatitis. Research suggests that CP/CPPS may result abacterial prostatitis. Research suggests that CP/CPPS may result abacterial
from a cascade of interconnected events. � e trigger may be stress, an undetectable 
infectious agent, or a physical trauma that causes in� ammation or nerve damage 
in the genitourinary area. Over time, the nervous system may become more sensi-
tive. Some physicians and researchers are beginning to think that the condition may 
a� ect the entire pelvic � oor—all of the muscles involved with bowel, bladder, and 
sexual function—not just the prostate gland.

Following are some of the treatment options for CP/CPPS.  (For references, see 
“Treatments for CP/CPPS,” at le� .)

Antibiotics. � e traditional view has been that unless there is evidence of bacte-
rial infection, antibiotics are unlikely to be e� ective at treating CP/CPPS. However, 
a  meta-analysis, which reviewed the results of multiple studies, concluded that 
antibiotics might be e� ective in men whose prostatitis had been preceded by a urinary 
tract infection, presumably because undetectable bacteria might still be a� ecting the 
prostate. � e review also found that taking antibiotics along with alpha blockers might 
reduce other symptoms of prostatitis, such as pain, in� ammation, and voiding dif-
� culties—possibly because some antibiotics (those in the macrolide and tetracycline 
classes) also have anti-in� ammatory and pain-relieving e� ects. But if a � rst course of 
antibiotics does not improve symptoms, then a second one is unlikely to work, so it’s 
wise to explore other treatments.

Pain relievers. Hot baths or over-the-counter pain relievers can help when CP/
CPPS causes muscle tenderness or spasms. In men diagnosed with Category IIIA 
prostatitis (in� ammatory CP/CPPS), the best choice is a pain medication that also 
reduces in� ammation—such as aspirin, ibuprofen, or another nonsteroidal anti-
in� ammatory drug (NSAID).

Anticholinergic drugs. � ese medications, which include tolterodine (Det-
rol) and oxybutynin (Ditropan), reduce the urge to urinate by decreasing bladder 
contractions.

Alpha blockers. � ese drugs open up the urethra by relaxing smooth muscle 
tissue in the neck of the bladder and in the prostate. Randomized clinical trials spon-
sored by NIH showed that neither tamsulosin (Flomax) nor alfuzosin (Uroxatral) 
helped men with CP/CPPS. But smaller trials have shown some bene� t, and many 
doctors believe that alpha blockers are an e� ective treatment for CP/CPPS patients 

Treatments for CP/CPPS
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with urinary problems. As with other conditions, the choice of which alpha blocker to 
take for CP/CPPS hinges on side e� ects as much as anything else. Nonselective alpha 
blockers such as doxazosin (Cardura) and terazosin (Hytrin) must be used with care, 
because they can lower blood pressure. Selective alpha blockers such as alfuzosin or 
tamsulosin do not lower blood pressure.

Other drugs. Many experts hypothesize that severe, abnormal tension and overly 
active nerves in the muscles of the pelvic � oor could explain the pain, discomfort, 
and urinary problems associated with prostatitis. Because pain and muscle sti� ness 
are also symptoms of a neurological condition called � bromyalgia, researchers have 
tested pregabalin (Lyrica), a drug used to treat � bromyalgia, in men with prostatitis. 
A federally funded, randomized controlled trial showed that, over all, pregabalin was 
no better than a placebo at improving symptoms in CP/CPPS patients. Still, some men 
reported less pain when taking the drug, so it’s possible that pregabalin might be e� ec-
tive for men with CP/CPPS whose symptoms are caused by an underlying neurologi-
cal problem. Identifying who those men are is a research challenge.

Finasteride (Proscar) and dutasteride (Avodart), medications that men with 
BPH take to shrink the prostate, are another possibility for CP/CPPS. In some cases, 
BPH may trigger prostatitis, so treating the cause of the prostatitis has some intuitive 
appeal, but research into this approach has produced mixed results.

Myofascial trigger point release. Myofascial trigger point release is a form of 
physical therapy that releases constricted muscle and the fascia tissue that surrounds it 
by applying heavy, focal pressure. � e studies of myofascial trigger point release have 
been small and the results rather inconclusive. Yet individual patients report that myo-
fascial therapy helps them, so it might be worth trying if other treatments have failed 
to help. It can be a problem, though, � nding an experienced provider who can per-
form the therapy. 

Alternative remedies. Pollen extract, the plant pigment quercetin, and an extract 
from the saw palmetto berry have been tested as treatments for CP/CPPS, but only 
in a few studies with a small number of patients. � ere’s no real proof that they are 
helpful. 

Category IV: Asymptomatic infl ammatory prostatitis
� is variant has no symptoms. It is diagnosed when white blood cells are found in 
prostate secretions or in prostate tissue during an evaluation for other prostate disor-
ders. With no symptoms and no known cause, it’s not treated.
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Prostate cancer
What you need to know at every stage of the disease

Prostate cancer is the second most commonly diagnosed cancer in men in the United 
States, and the second-leading cause of cancer death (a� er lung cancer). � e Amer-

ican Cancer Society estimates that , American men were diagnosed with the 
disease in , which is about , fewer than the  � gure. � e society estimates 
that , American men died from the disease, an increase of about , over the 
 estimate of ,. But the overall trend for about  years has been a steady decline 
in the number of deaths from prostate cancer. Some experts credit the promotion and 
widespread use of screening tests and improved treatment for the decrease. Others 
believe that it’s the result of healthier eating habits, the use of cholesterol-lowering statins 
(see page ), or that largest category of all—some unknown factor.

Nine out of every  cases of prostate cancer these days are detected at the local 
or regional stage, and when the disease is discovered at that stage, the � ve-year sur-
vival rate approaches %. � e survival statistics are almost as good for all stages 
combined. According to the American Cancer Society, the -year survival rate for all 
stages combined is %, and the -year survival rate is %. 

But here’s the catch: many of the prostate cancers discovered at an early stage 
because of screening are slow-growing (indolent). � ere’s a good chance that 
they wouldn’t have had any health consequences if they had gone undetected and 
untreated. Autopsy studies of men who died of other causes have found that % to 
% had some degree of prostate cancer by age  but experienced no ill e� ects. 

� e hard part is to determine which cancers are life-threatening and which are 
not, because there are no straightforward diagnostic tests to provide this informa-
tion. Most men diagnosed with prostate cancer today learn they have the disease a� er 
a blood test that reveals abnormal levels of prostate-speci� c antigen (PSA), followed 
by a biopsy that � nds cancer. Very few men are diagnosed a� er experiencing symp-
toms, such as blood in the urine or pain while urinating. Yet once diagnosed, most 
men choose to undergo treatment—prompting worries that too many men are being 
treated for prostate cancer and risking life-threatening and life-altering complications. 

Concern about overtreatment is one of the reasons the U.S. Preventive Services 
Task Force recommended in  that men without symptoms not have routine PSA 
screening and why, in , the American Urological Association (AUA) revised its 
guidelines to de-emphasize routine screening and encourage men to weigh the pros 
and cons of screening with the help of their doctors (see “New American Urological 
Association guidelines,” page ). 

� e e� ort to prevent overtreatment is also fueling interest in biomarkers that 
could categorize prostate cancer as early as possible into cases that need to be treated 
soon and those that could be safely monitored in an active surveillance program (see 
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the special section, “Biomarkers: � e search for better ways to � nd and treat prostate 
cancer,” page ). Biomarker research might be the most exciting area of research in 
prostate cancer today, but it is also potentially the most confusing, because there isn’t a 
lot of agreement about which biomarkers should be used and how. 

Meanwhile, the treatment of prostate cancer continued to improve on several 
fronts in . � e FDA approved a new drug, radium- (Xo� go), that delivers pin-
point doses of radiation to advanced prostate cancer that has spread to the bone (see 
“Bone-targeting treatments,” page ). Radium- joins a group of recently approved 
drugs that has completely changed the treatment of castration-resistant prostate can-
cer, creating many more options. In , the AUA issued new guidelines for how 
these drugs can be used. Meanwhile, recent � ndings show that some prostate cancer 
patients would bene� t from radiation therapy soon a� er surgical removal of their 
prostate glands (radical prostatectomy; see “Radiation treatment a� er prostatectomy,” 
page ). 

What causes prostate cancer?
No one knows precisely what causes prostate cancer or how. But that doesn’t mean it’s a 
total mystery, either. Genetic defects play a role in the development of any cancer. � ey 
may be inherited and part of person’s genetic makeup at birth, or they may occur during 
his or her lifetime. � ose that occur during a person’s lifetime may simply be random 
mistakes—errors made in copying the DNA when a cell divides. Exposures to some sub-
stances, like cigarette smoke or environmental chemicals, may make those errors more 
likely to happen by speeding up cell divisions or by damaging DNA more directly. 

Experts estimate that inherited mutations cause only about % to % of prostate 
cancers. Yet identifying them may provide clues to which of those cancers are aggres-
sive and need treatment and which could be safely monitored. And � ndings on how 
certain genes cause cancer—the proteins they produce, the cellular processes they dis-
rupt—may yield important insights for treatment strategies that could be applied to 
more common varieties of the disease.

Researchers are making headway in identifying prostate cancer–culpable genes. 
Inherited mutations in a gene called HPC seem to account for a small percentage of 
prostate cancer cases. Mutations in the BRCA and BRCA genes increase the risk 
of ovarian and breast cancer in women and breast cancer in men; some preliminary 
research shows a link between aberrant BRCA and BRCA (especially BRCA) and 
aggressive, hard-to-treat prostate cancers that a� ect younger men. Several years ago, 
researchers reported that they had identi� ed alterations in � ve genes—LEPR, CRY, 
RNASEL, IL, and ARVCF—that together signi� cantly increase the risk of aggressive 
prostate cancer. Men with four or � ve of the genetic variants were % more likely to 
die of prostate cancer than those with two or fewer. Researchers have also traced pros-
tate cancer to a speci� c mutation in the HOXB gene.

Lynch syndrome (also known as hereditary nonpolyposis colorectal cancer) is an 
inherited condition that increases the risk of colon cancer and several other types of 
cancer, including prostate cancer. In , researchers investigated the cancer histories 
of about  Lynch syndrome families and found that people with Lynch syndrome 
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were twice as likely to get prostate cancer as those without the syndrome. (Some of 
researchers involved in the study reported receiving compensation from Myriad 
Genetics, which sells Lynch syndrome testing. For reference, see “Lynch syndrome 
and prostate cancer,” at le� .)

In addition to genes, hormones seem to play a role in causing prostate cancer. 
Some studies have shown, for example, that men with high levels of insulin-like 
growth factor  (IGF-) have a greater chance of developing prostate cancer than men 
with normal levels of the hormone. IGF-, which is used as a performance enhancer 
by athletes, is made mainly in the liver and is essential for human growth hormone’s 
muscle-building action and other e� ects. 

Another hormone that has been linked to prostate cancer is testosterone. Sup-
pressing testosterone levels is an important strategy for treating advanced prostate 
cancer. But the notion that high testosterone levels predispose men to getting prostate 
cancer hasn’t been borne out in studies. In fact, some data suggest that prostate cancer 
that develops in men with low testosterone levels can be more aggressive.

Risk factors
Risk factors are sometimes confused with causes. Risk factors are characteristics or 
conditions that increase the odds of getting a disease. So while the causes of most 
prostate cancers remain elusive, innumerable studies have identi� ed risk factors. Here 
are some of them. 

Age. � e risk of prostate cancer increases with age. About % of cases are diag-
nosed in men over age , and the median age for diagnosis is , according to the 
National Cancer Institute’s Surveillance Epidemiology and End Results (SEER) data. 
� e number of cases diagnosed tapers o�  in men ages  and older partly because 
men that age aren’t screened as o� en.

Family history. Prostate cancer runs in families, presumably because of shared 
genes. A man who has a father or brother with prostate cancer is two to three times 
more likely to also have prostate cancer—or to develop the disease in the future—as 
a man with no � rst-degree male relatives with the disease. And if two or more � rst-
degree relatives have a prostate cancer history, the risk is � ve to  times greater than 
for the man with no a� ected � rst-degree relatives. � e age at which relatives are diag-
nosed has some bearing on the risk calculations. Diagnosis before age  increases the 
risk, probably because early-onset prostate cancer is more likely to be caused by inher-
ited mutations. 

Race. African American men have the highest prostate cancer incidence and 
death rates of any group in the United States. � e incidence of prostate cancer among 
African American men is about % higher (. vs. . per , men) than it 
is among white men, and the death rate from the disease for African American men is 
more than double the rate for their white counterparts (. vs. . per , men). 
Some research points to biological di� erences between African Americans and whites, 
including genetic di� erences and where the cancer is located in the gland. Other stud-
ies suggest that access to health care services is the major factor, particularly with 
respect to death rates.

Lynch syndrome and 
prostate cancer

Raymond VM, Mukherjee B, Wang F, 
et al. Elevated Risk of Prostate Cancer 
among Men with Lynch Syndrome. 
Journal of Clinical Oncology ;:–Journal of Clinical Oncology ;:–Journal of Clinical Oncology
. PMID: .

International diff erences 
in prostate cancer

Center MM, Jemal A, Lortet-Tieulent 
J, et al. International Variation in Prostate 
Cancer Incidence and Mortality Rates. 
European Urology ; :–. European Urology ; :–. European Urology
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See page .
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Nationality. Prostate cancer incidence varies greatly among countries. � e high-
est rates are in Australia and New Zealand, Western Europe, Canada and the United 
States, and the Caribbean, while the lowest rates are in south central Asia (� ailand 
and India) and northern Africa. Prostate cancer death rates vary -fold. � e highest 
rates are in the Caribbean and parts of South America and sub-Saharan Africa, and 
some of the lowest rates are in parts of Asia, including Japan and South Korea. Genetic 
factors may account for some of the variation among countries, but screening and 
treatment practices are also undoubtedly major factors. Environmental exposures and 
various aspects of people’s lifestyle—their diets, for example—probably play a part, 
too. (For reference, see “International di� erences in prostate cancer,” page .)

Diet. Men who eat a lot of red meat or high-fat dairy products seem to have a 
higher risk of developing the disease. Some studies have also found that high levels of 
calcium (much more than what is in the average diet) also seem to increase the risk.

Eating too much, especially unhealthy foods, can lead to weight gain—and obesity 
seems to increase the risk of developing aggressive prostate cancer (as well as other 
types of cancer). Although it’s not entirely clear how obesity might contribute to pros-
tate cancer, one theory involves insulin, the hormone that enables cells in the body 
to use energy from glucose and fatty acids in the blood. Excess weight causes people 
to develop insulin resistance, a condition in which cells become less sensitive to the 
e� ects of insulin. Over time, their bodies produce higher and higher levels of insulin. 
Insulin is a growth factor, so as insulin levels rise, they may help drive the out-of-
control cell growth in cancer directly or through the action of related hormones called 
insulin-like growth factors.

Although researchers do not yet know all the steps involved, there are plenty of 
clues that both diet and weight a� ect prostate cancer. � at’s why experts generally rec-
ommend a healthy diet high in fruits and vegetables and low in saturated fat.

Other factors. Researchers have examined other factors that might play a role 
in the development of prostate cancer—sexually transmitted diseases, prostatitis, 
and exercise, to name a few—but study � ndings have been inconsistent, and no � rm 
conclusions have been drawn. Early studies indicated that having a vasectomy might 
increase risk, but subsequent research has disputed this � nding (see “Vasectomies: Are 
they hazardous?” at right).

Can prostate cancer be prevented?
Knowing what increases a man’s risk for prostate cancer is not the same as knowing 
what causes prostate cancer, or how to prevent it. � e biology of prostate cancer devel-
opment is incredibly complex.

For this reason, any realistic advice about prevention has to be o� ered cautiously. 
It also has to be calibrated to two di� erent groups: men who want to reduce their risk 
of developing prostate cancer in the � rst place (primary prevention) and those who 
have already undergone treatment for prostate cancer and want to reduce the chances 
of a recurrence (secondary prevention). � is section discusses primary prevention of 
prostate cancer. For information about secondary prevention, see Chapter , “Take 
charge of your condition,” page .

Vasectomies: 
Are they hazardous?

A vasectomy is a surgical 
procedure in which the tubes 
that carry sperm are cut and 
sealed. As popular as vasec-
tomies have become among 
American men (% of men 
over age  have had this 
contraceptive surgery), studies 
periodically associate the pro-
cedure with an increased risk 
of developing prostate cancer. 
Two  observational inves-
tigations suggested that hav-
ing a vasectomy could raise a 
man’s risk of developing pros-
tate cancer at a later date.

But scientists have not 
found any evidence to sup-
port a biological link between 
the operation and subsequent 
cancer. One possible explana-
tion is that men undergoing 
vasectomies are more health-
conscious, visit their doctors 
more often, and are more 
likely to have early prostate 
cancer detected. For now, 
there’s no compelling evidence 
that vasectomies trigger or 
stimulate prostate cancer.
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Medications for prostate cancer prevention 
Researchers have investigated whether medications used for other purposes might 
have the added bene� t of reducing a man’s chance of getting prostate cancer. So far, 
the results have been mixed.

BPH medications. Many researchers and doctors thought that � nasteride (Pros-
car, generic) and dutasteride (Avodart)—medications that are commonly used to treat 
benign prostatic hyperplasia (BPH)—might be the pharmaceutical wish-come-true 
for prostate cancer prevention. � ey inhibit an enzyme called -alpha-reductase type 
, which the body uses to convert testosterone into a more potent hormone, dihy-
drotestosterone (DHT). DHT not only promotes the growth of normal prostate tissue 
but also fuels the growth of tumors. 

But in , the FDA issued a warning that � nasteride and dutasteride might actu-
ally increase the risk of aggressive prostate cancer rather than give men “chemopre-
vention”—the term for using drugs to prevent cancer—against prostate cancer. � e 
warning included � nasteride, dutasteride, and Jalyn, a combination of dutasteride and 
tamsulosin (the active ingredient in Flomax). 

� e FDA warning was based on two studies, the Prostate Cancer Prevention Trial 
(PCPT) and the Reduction by Dutasteride of Prostate Cancer Events (REDUCE) 
study. Both studies concluded that the -alpha-reductase inhibitors reduced the over-
all risk of prostate cancer by about % compared with a placebo (the good news) but 
that they also slightly increased the chances of high-grade prostate cancer (the bad 
news). 

In , a re-analysis of the PCPT data published in � e New England Journal of 
Medicine included up to  years of follow-up. Some experts, including the authors 
of the study, saw the results as exonerating � nasteride. But Dr. Marc Garnick, edi-
tor in chief of the Annual, disagrees, noting that the -year survival rate of men who 
took � nasteride was actually lower than it was for men in the placebo group (% vs. 
.%) and that among the men in the study who were diagnosed with high-grade 
prostate cancer, the -year survival rate was also lower for those who took � nasteride. 
Later in , in a response to a letter in � e New England Journal of Medicine, the 
authors reported that among men with highest grades of cancer (Gleason scores –), 
those who took � nasteride had a lower -year survival rate than those who took a 
placebo (% vs. %).� ese di� erences between � nasteride and placebo don’t reach 
statistical signi� cance, so technically they could be due to chance, but Dr. Garnick 
says that it is to be expected given the relatively small number of men a� ected. (For 
references, see “-alpha-reductase inhibitors and chemoprevention,” page .)

� e FDA advisory and the PCPT follow-up generated debate and controversy. But 
the e� ect on clinical practice was probably modest because few doctors were prescrib-
ing these drugs “o�  label” for prostate cancer prevention. 

Should men who are taking � nasteride or dutasteride for BPH stop taking them 
because of the high-grade prostate cancer risk? No. But they should talk about the 
pros and cons of those drugs with the prescribing physician, and PSA levels should be 
monitored closely because of the small, but real, increased risk of high-grade prostate 
cancer. If PSA levels go up, then a biopsy might be in order. 

Let the sun shine in

Studies have consistently shown 
that exposure to sunlight is 
associated with a lower risk of 
developing prostate cancer. Skin 
exposure to the sun’s ultraviolet 
light triggers a series of chemi-
cal events that result in the 
production of vitamin D, so it’s 
often assumed that sunlight’s 
protective effects involve the 
“sunshine” vitamin, as vitamin 
D is sometimes called. But stud-
ies linking vitamin D levels to 
prostate cancer risk have been 
inconsistent, so researchers 
have explored other reasons for 
sunlight’s benefi ts. One possibil-
ity is melatonin, a hormone that 
regulates sleep and wakeful-
ness. Sunshine during the day 
produces melatonin that lasts 
into the night and which may 
have anticancer effects.
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Finasteride is also the active ingredient in Propecia, the baldness drug. � e PCPT 
study tested a -mg dose of � nasteride, and a Propecia pill contains just  mg of the 
drug. It’s not known whether � nasteride in that amount will increase prostate cancer 
risk. 

Meanwhile, two other classes of medication have also drawn interest for their pos-
sible roles in preventing prostate cancer.

Statins. Statins may reduce prostate cancer risk, but the evidence is mixed. On 
the negative side, a  meta-analysis that included  studies arrived at the conclu-
sion that these cholesterol-lowering drugs do not reduce prostate cancer risk, although 
the results did point to possible protection against advanced prostate cancer. A  
meta-analysis that included a total of  studies reached the conclusion that statin use 
reduced the risk of clinically signi� cant prostate cancer by %. (For references, see 
“Statins and prostate cancer,” below right.)

Metformin. � e diabetes medication metformin looks promising as an agent 
that might prevent prostate cancer recurrence. Canadian researchers reported results 
in  showing that cumulative exposure to metformin a� er prostate cancer diag-
nosis was associated with a lower death rate from prostate cancer. But for primary 
prevention—protection from getting prostate cancer in the � rst place—the evidence 
isn’t hugely encouraging. Some of those same Canadian researchers reported results in 
 that showed no protection against either low- or high-grade prostate cancer. (For 
references, see “Metformin and prostate cancer,” page .)

Vitamins and minerals 
If only cancer prevention were as simple as popping some vitamin and mineral pills. 
Some data from epidemiologic studies and re-analyses of clinical trials have suggested 
that it might be. But when vitamins and minerals have been tested as supplements in 
well-designed clinical trials, it’s o� en been a di� erent story: no proof of protection or 
bene� t, and hopes dashed. (For references, see “Vitamins and minerals and prostate 
cancer,” page .)

Folate. Folate is a B vitamin found in fruits, vegetables, and liver. A synthetic 
form, called folic acid, is used to fortify foods. Epidemiologic and lab � ndings sug-
gest that folate protects DNA from cancer-causing damage, but once prostate cancer is 
established, it may switch sides and become a promoter of cancerous cell division. 

Vitamin E. Hopes that taking vitamin E would reduce prostate cancer risk ended 
with SELECT (Selenium and Vitamin E Cancer Prevention Trial), a huge placebo-con-
trolled trial that randomized , men to take vitamin E and selenium, alone and 
together. � e trial ended two years early when it became evident that neither vitamin 
E nor selenium was any better than placebo pills at protecting men against prostate 
cancer. A follow-up study found that the men who had been assigned to take the vita-
min were % more likely to have developed prostate cancer a� er the study was over. 

Selenium. Selenium is a trace element found in many foods. � e SELECT trial 
dampened optimism that selenium would be an inexpensive way to give men some 
prostate cancer protection, although it didn’t su� er vitamin E’s fate: the results showed 
neither bene� t nor harm. One lingering worry is the link between extra selenium 
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in the diet and increased risk for developing diabetes. In the SELECT trial, men 
assigned to take selenium pills had a small increase in diabetes risk, but it wasn’t sta-
tistically signi� cant, which means the increased number of cases might have been due 
to chance. Data from other studies of selenium and diabetes are mixed. A  Dutch 
study came out the way many thought the SELECT trial would, � nding an association 
between high selenium exposure and a lower incidence of advanced prostate cancer. 
� e researchers noted, as others have, that extra selenium may not have bene� ted the 
SELECT participants because they may have already had adequate amounts of sele-
nium in their diet. 

Diet and prostate cancer
“What can I eat—and what foods should I avoid—to reduce my risk of developing 
prostate cancer?” � is is one of the most common questions physicians hear from 
men concerned about prostate health. Many hope that their doctor will furnish a gro-
cery list of foods guaranteed to shield them from disease. It doesn’t work that way. 
� ere’s evidence for certain foods having protective e� ects, but it’s suggestive, not 
de� nitive, and other research � ndings may come along that modify or even overturn 
the prevailing wisdom. 

Fruits and vegetables. Diets rich in fruits and vegetables may reduce the risk 
of prostate cancer. Carotenoids, compounds that occur naturally in certain plants, 
have antioxidant properties that may protect the body against unstable molecules that 
damage DNA.

One study reported that men with higher blood levels of particular carotenoids—
lutein, beta cryptoxanthin, and zeaxanthin (found in leafy greens, for example)—had 
a % to % reduction in risk of prostate cancer. But a randomized clinical trial 
found that men who took beta carotene supplements had an increased risk of prostate 
cancer if they already had high blood levels of this antioxidant.

Another carotenoid frequently mentioned is lycopene, the compound that gives 
tomatoes their bright red hue. Epidemiologic research has shown a correlation 
between eating tomato-based foods and lower prostate cancer risk. Pasta lovers will 
like this: two servings of tomato sauce a week seem to be enough to get some protec-
tion. But lycopene supplements have � opped in studies. 

� e Mediterranean diet. Prostate cancer mortality rates are much lower in the 
Mediterranean countries of southern Europe than in Scandinavia, Great Britain, and 
other parts of Europe. Any number of reasons could explain the di� erence, but the 
foods men eat might be one of them. � e classic Mediterranean diet includes lots 
of fruits and vegetables, nuts, olive oil instead of butter, � sh and poultry instead of 
red meat, and red wine. Many studies show that eating that way contributes to good 
health, especially when it comes to heart disease and stroke. But a  analysis of 
men in the Harvard-based Health Professionals Follow-up Study found no protection 
against advanced prostate cancer for those with Mediterranean-style diets. 

Fish. Large prospective studies have found that men who eat moderate to 
high amounts of � sh were less likely to develop prostate cancer or die from it com-
pared with men who do not eat � sh. But two recent studies have found a correlation 
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between prostate cancer incidence and high blood levels of the omega- fats found in 
� sh. Why would omega-s increase prostate cancer? � e researchers who conducted 
these studies say they can’t explain the unexpected results. Some commentators have 
noted that the design of these studies was problematic—they used existing blood 
samples from studies designed for a di� erent purpose. (For references, see “Food and 
prostate cancer,” at right.)

Screening
To say that prostate cancer screening has been controversial is an understatement. 
Critics claim that it has led to overdiagnosis of prostate cancers that were so slow-
growing that they would have remained undetected—and caused no harm. Support-
ers agree that screening has some � aws, but argue that over all, it saves lives by � nding 
cancers early, when treatment is most e� ective and tolerable. 

As in most controversies, the truth may lie somewhere in the middle. Fortunately, 
in , the controversy continued a trend of cooling o�  into consensus. � e AUA, 
which had taken a stance more in favor of screening, came out with new guidelines 
that were more or less in line with those of other groups (see “New American Uro-
logical Association guidelines,” page ). � e AUA guidelines advise against routine 
screening and recommend “shared decision-making” (see page ) for men ages  
to . � e American College of Physicians, the national organization for internists, 
also came out with new guidelines in , recommending that doctors inform men 
between the ages of  and  about the limited potential bene� ts and substantial 
harms of screening. 

Meanwhile, the search for a better screening test continues. One approach would 
be to expand the prostate-speci� c antigen (PSA) test so that it includes a panel of 
markers. Another is to add information to screening results to make them more 
accurate. For example, a  study found that combining PSA test results with tests 
for four genetic markers would translate into % to % fewer cases referred for the 
next step, biopsy. (For reference, see “Genes and PSA screening for prostate cancer,” 
at right.)

Digital rectal examination
� e word “digital” in “digital rectal exams” (DREs) doesn’t have anything to do with 
computers or data. � e digit in the digital rectal exam is the doctor’s lubricated, gloved 
� nger inserted into the rectum (see Figure , page ). Because the prostate sits in 
front of the rectum, the doctor can feel part of it through the rectal wall. A normal 
prostate is small—about an inch and a half from side to side—and feels smooth and 
rubbery. Swelling, lumps, � rm knots, or abnormally textured areas may indicate pros-
tate cancer or another condition.

� ere are two schools of thought about the best position for the DRE. Some phy-
sicians prefer that the patient stand and bend at the waist, with his arms extended on 
the examination table. Others opt to have the patient lie on one side with one or both 
knees drawn up toward the chest. � ere are no data showing one position is superior 
to the other.
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Some men � nd the DRE uncomfortable and embarrassing, so they postpone or 
avoid going to a physician. But the exam shouldn’t be painful. If it is, say so! And it 
shouldn’t last very long, although it should be done slowly enough that the doctor can 
assess the size of the prostate, feel its lobes, and detect bumps, hardness, or changes in 
consistency from one side to the other. � e DRE is a useful screening test, but its accu-
racy depends on the skill of the physician doing the exam. 

Early cancerous tumors are o� en too small to detect during a DRE, and some are 
located in areas a doctor’s � nger can’t reach. Only the back of the gland can be felt, but 
this is where most prostate cancers develop. For these reasons, clinicians who use DRE 
alone to screen for prostate cancer may miss the smallest and most treatable tumors. 
At the same time, small tumors that can’t be felt by the physician may be less likely to 
cause future problems.

Prostate-specifi c antigen (PSA) test
Most men with prostate cancer don’t have any symptoms in the initial stages of the 
disease (see “Symptoms of prostate cancer,” page ). And, as noted above, the DRE 
doesn’t � nd small cancers or those in the front (anterior) portion of the gland. So 
when the PSA test was introduced as a screening test, it took o� . � e idea of catching 
cancer early, when it’s more treatable, is a powerful one.

But the PSA test has proved to be problematic (see “What the studies show about 
the bene� ts and drawbacks of PSA screening,” page ). Normal prostate cells pro-
duce PSA, and there’s always a small amount of PSA circulating in the blood. When 
the prostate is irritated or damaged or has turned cancerous, more PSA leaks into the 

Figure . Digital rectal exam (DRE)

To perform a DRE, the doctor inserts a lubricated, gloved fi nger into the rectum and presses against the 
rectal wall to determine the size of the prostate and feel for irregularities. If the doctor suspects prostate 
cancer, it may be felt as a small lump on the surface of the prostate.

Prostate

Rectum
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bloodstream. So PSA is true to its name; it’s prostate speci� c. But it’s not cancer spe-cancer spe-cancer
ci� c. � at means a high PSA level can cause a false alarm—the medical term is false 
positive. Even if there isn’t a false positive and the PSA test leads to further tests that 
do indeed � nd prostate cancer, that cancer may be very slow-growing (indolent) and 
wouldn’t have caused any harm. Overdiagnosis is detection of a prostate cancer that 
wouldn’t have caused any problems and would have gone undetected were it not for 
screening. By some calculations, % to % of screen-detected prostate cancers fall 
into the overdiagnosis category. 

If the drawback to overdiagnosis were simply lack of bene� t, that would be one 
thing. But there’s also a chance of some harm. If a man has an elevated PSA level, that 
o� en leads to a prostate biopsy (see “Biopsies and diagnosis,” page ), and prostate 
biopsies sometimes cause bleeding problems. For example, between % and % of 
men (yes, such a wide range is indication of uncertainty) have blood in their semen 
(hematospermia) for about a month a� er the procedure. It’s a troubling side e� ect 
but usually harmless. But there are sometimes more serious consequences, including 
infection, because biopsies are most o� en done through the rectum. Estimates vary 
and some of the data are old, but it’s safe to say that a small percentage (under %) of 
men are hospitalized because of complications from prostate biopsies—and that most 
of those hospitalizations are for infections.

So is there no upside to screening? A� er PSA screening was introduced in the 
United States, prostate cancer deaths and the number of men diagnosed with meta-
static disease decreased signi� cantly. It’s controversial, though, how much of that 
decrease is the result of  screening. In addition, an important European study also 
found that when men were screened with the PSA test, the number of men who die 
from prostate cancer went down.

Defi ning what is normal
Most experts agree that a PSA level is abnormal once it rises above  nanograms per 
milliliter (ng/ml) of blood. A nanogram is a billionth of a gram, so the concentrations 
are very low. Studies have demonstrated that a man who has a PSA of  to  ng/ml 
has a % chance of having prostate cancer; if his PSA is greater than , the likeli-
hood increases to more than %. But studies have also shown that the amount of PSA 
in the blood does not necessarily correlate with the amount of cancer in the prostate 
gland, and other studies suggest that the traditional cuto�  point of  ng/ml may be too 
high. Some researchers think that it should be lowered to . ng/ml. Researchers have 
found cancers in % to % of men with “high-normal” PSAs (.– ng/ml). � at’s 
almost the same rate of cancer as found in men with PSAs above the normal limit 
(.– ng/ml). Moreover, in the important Prostate Cancer Prevention Trial (PCPT), 
there was no speci� c PSA level that predicted the presence or absence of prostate can-
cer, even at levels of less than  ng/ml. So we should probably get away from “normal” 
and “abnormal” cuto� s for PSA and instead think of PSA values as being on a contin-
uum, with higher values associated with a greater likelihood of having prostate cancer 
and lower values associated with a lower likelihood of having the disease, but never 
with a zero percent chance.

Symptoms of 
prostate cancer

Many men with prostate cancer 
have no symptoms. But because 
the prostate gland is enlarged 
both in cancer and in nonmalig-
nant conditions such as BPH, these 
very diff erent conditions share 
many of the same symptoms. 
Contact your physician if you 
notice any of the following signs 
or symptoms:

•  a need to urinate frequently, 
particularly at night

•  diffi  culty starting or stopping 
urination

•  a weak or interrupted urinary 
stream

• an inability to urinate

•  pain or burning when you urinate

• painful ejaculation

•  blood in your urine or ejaculate

•  frequent pain or stiff ness in your 
lower back, hips, or upper thighs.
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PSA levels can also rise for many other reasons (see “PSA variability, below). As 
a result, the test can be inaccurate, causing many false alarms while missing cancer 
about % of the time. Indeed, much of the debate about PSA concerns the accuracy 
of the test, how the results should be interpreted and used, and the impact of early 
detection on treatment decisions. Most men with elevated PSA levels don’t have can-
cer; conversely, many men with prostate cancer have normal PSA readings.

Elevated PSA levels can accompany the noncancerous conditions BPH (see Chap-
ter , “Prostate enlargement,” page ) and prostatitis (see Chapter , “In� ammation 
of the prostate,” page ). Complicating things further, an elevated PSA may simply 
mean that a man’s prostate naturally releases more of the protein into the blood. Some 
studies suggest that ejaculation can elevate PSA levels for up to  hours. And PSA 
levels appear to depend partly on age—that is, a PSA of  ng/ml might be considered 
normal for a -year-old man, whereas a PSA of . ng/ml in someone age  might 
be a red � ag. For that reason, some doctors and researchers advocate adjusting “nor-
mal” levels for di� erent ages. 

Some things can cause the PSA level to remain low or drop, even when cancer is 
present. For example, obese men tend to have lower PSA levels than men at a healthy 
weight. Some medicines (including those used to treat baldness and urinary symp-
toms) and herbal remedies may also lower PSA, potentially masking cancer. � at’s why 
it’s important to tell your doctor about all the medications and supplements you take.

What you need to know
While a combination of PSA testing and DRE may nearly double the detection rate for 
early-stage prostate cancer, there’s a catch. Low-grade, low-volume cancers may prog-

PSA variability

Factors that typically produce a substantial 
or sustained rise in PSA
•  Benign prostatic 

hyperplasia (BPH)
•  Prostatitis
•  Urinary tract infections
•  Prostate biopsies
•  Prostate cancer
•  Prostate surgery

Factors that sometimes produce a small or 
temporary rise in PSA
•  Ejaculation
•  A digital rectal examination (DRE)
•  A urinary catheter and bladder examination
•  Vigorous bike riding
•  Warm climates

•  Changes in laboratories or testing methods
•  Hepatitis
•  Bypass surgery

Factors that typically produce a substantial and/
or sustained decrease in PSA
•  Therapy with fi nasteride (Proscar) or dutasteride 

(Avodart)

Factors that sometimes produce a small and/
or temporary decrease in PSA
•  Therapy with a statin drug (for cholesterol) or 

a thiazide diuretic (for blood pressure)
•  Therapy with a non steroidal anti- infl ammatory 

drug (NSAID)
•  Obesity
•  Changes in laboratories or testing methods
•  Diet
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ress so slowly that they pose no immediate threat, especially to older men who may 
die of other causes long before the prostate cancer progresses. So an elevated PSA level 
may cause needless worry or result in testing and procedures that entail risk for no 
good reason.

While some PSA test advocates argue the test has found many more cancers 
in early stages than was possible in the past, they also point out that not long a� er 
the PSA test became a routine part of a medical exam in most men over age , the 
death rate from the disease in the United States began to drop. Others, however, 
attribute the decline to di� erent factors, such as better treatments and changes in 
the American diet.

� e downside to testing is that, as noted above, an elevated PSA does not always 
mean a man has cancer. In addition, an elevated PSA does not allow doctors to dif-
ferentiate aggressive tumors from slow-growing, harmless ones that might never cause 
symptoms during a man’s life. Nor does it allow them to di� erentiate cancer from BPH 
or prostatitis. As a result, the screening test can cause needless worry—and may lead 
to costly and invasive procedures, such as biopsies, to determine if cancer is present. 
Conversely, PSA screening doesn’t detect all cancers, so a normal PSA level may o� er 
a false sense of security. Many men with cancer con� ned to the prostate have normal 
PSA values. Even advocates of PSA testing doubt its value in men with less than a 
-year life expectancy (ages  or older, for men in average health) because these men 
are more likely to die of something else � rst.

Finally, in many cases, a suspicious PSA test will lead to additional procedures 
(ultrasound and biopsies) and possibly to major surgery or radiation. Some men with-
out prostate cancer may be treated needlessly—and su� er from complications of treat-
ment, such as impotence and incontinence. � at’s why it’s extremely important for you 
to understand the uncertainties and decisions you will face before choosing to have 
your PSA level measured. And if you decide to have a PSA test, keep in mind that PSA 
levels can vary for reasons unrelated to cancer. Before acting on a surprisingly high 
PSA, consider repeating the test in a month or two to con� rm the result. 

New American Urological Association guidelines
� e AUA came out with new guidelines about PSA screening in  (see Table , 
page ), bringing its recommendations more in line with those of other organiza-
tions. � e association had previously recommended that doctors o� er PSA testing to 
men ages  and older who have a life expectancy of at least  years. � e idea was 
to establish a baseline reading so that future tests could track changes in PSA levels, 
which could indicate prostate cancer.

� e new guidelines don’t mention a baseline, and they steer men away from rou-
tine testing. Instead, they advise a tailored approach to screening that’s meant to take 
into account a man’s risks, preferences, and values (see “Shared decision-making,” 
page ). � e explanation that accompanies the guidelines discusses the harms of 
screening at some length, including the psychological e� ects and unnecessary biop-
sies. It also discusses the bene� ts of screening—including a possible lowering of the 
risk of dying from prostate cancer—but with many quali� cations attached.

Take-home messages 
about PSA screening

•  Screening doesn’t lower your 
risk of having prostate cancer; it 
increases the chance you’ll fi nd 
out you have it.

•  PSA testing can detect early-
stage cancers that a digital 
rectal examination (DRE) would 
miss.

•  A “normal” PSA level of  ng/ml 
or below doesn’t guarantee that 
you are cancer-free; in about 
% of men with a PSA below  
ng/ml, a biopsy will reveal pros-
tate cancer.

•  A high PSA level may prompt 
you to seek further diagnostic 
tests and, if cancer is found, 
lead to treatment, resulting in 
possible urinary and sexual side 
eff ects.

•  Conditions other than can-
cer—BPH and prostatitis, for 
example—can elevate your PSA 
level.
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It’s hard to tell what the practical e� ect of the AUA guidelines will be. � ey are just 
recommendations, and other groups have taken a similar stance. But at the very least, 
they’re another sign that the era of routine PSA screening is winding down.

Shared decision-making
In the past, when you came to a major fork in the road regarding any sort of medical 
treatment, doctors used to “know best” which way you should go, and that was it. But 
times have changed. In situations where there’s more than one reasonable choice and 
the pattern of likely outcomes varies, doctors now recognize that the preferences and 
values of their patients need to be factored in. Shared decision-making is a process 
that can make that happen. 

From the patient’s point of view, shared decision-making means talking over the 
pros and cons of the choices with a doctor or other clinician. Men deciding about PSA 
screening should feel free to get a spouse, partner, or family member involved. You 
can’t become an expert, but having a grasp of some of the basic facts and concepts 
about the choices you’re facing is the only way to make the shared decision-making 
genuine. � is means doing some homework. Background materials called patient 
decision aids that clearly explain the choices in plain English are o� en available. It’s 
also helpful if you re� ect on your preferences and values. In the case of PSA screening, 
that might mean examining how you process information about potential harm versus 
potential bene� t and also your beliefs about cancer and prostate cancer more speci� -
cally. Ask yourself, “Do the facts support or contradict my beliefs?” 

From the doctor’s point of view, shared decision-making means understanding 
the patient’s wishes. Doctors are urged to see patient preferences as a fundamental 
part of their diagnosis, not just an a� erthought. 

Ultimately, patients are supposed to be in charge of their medical care and make 
their own decisions. Doctors can—and do—sway patients because of their authority 
and superior knowledge. But the goal of shared decision-making is for the patient and 
doctor to work together to reach an agreement on how to proceed. 

Table .   American Urological Association screening guidelines for prostate cancer 

Age group Recommendation Comment by the AUA

Under  No screening. No evidence of benefi t and same harms as in 
other age groups.

–  No routine screening for men at average risk. Screening decision should be individualized 
for men at high risk (those with a family history 
and African Americans).

–  Shared decision-making and screening that 
takes into account a man’s preferences and 
values.
For men who are screened, a preference for a 
screening interval of every two years or more.

Greatest benefi t for screening is in this age 
group; benefi t is preventing one prostate cancer 
death for every , men screened. 
Potential harms include overdiagnosis and 
overtreatment.

 and older No routine screening. Men in excellent health in this age group 
may benefi t from screening.
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What the studies show about the benefi ts and drawbacks of PSA screening

Both an American study and a Swedish study have con-
cluded that PSA screening does not save lives. A third 
study, conducted in eight European countries, showed a 
slight survival benefi t from screening.

The Prostate, Lung, Colorectal, and Ovarian (PLCO) 
Cancer Screening Trial began in 1993 and enrolled 
76,693 American men ages 55 to 74 with no history of 
prostate, lung, or colorectal cancer. Investigators ran-
domly assigned half of the men to annual PSA testing 
for six years, along with an annual DRE for four years. 
A PSA level above 4 ng/ml was reported as abnormal 
and usually led to a prostate biopsy. Men in the control 
group continued to receive their usual medical care, 
which may have involved some prostate cancer screen-
ing or none at all.

After seven years, the researchers found a relative 
increase of 22% in the rate of prostate cancer diagnosis 
among the men offered regular PSA screening compared 
with those who received their usual medical care. How-
ever, even though PSA screening increased the diagnosis 
of prostate cancer, it did not improve the prostate cancer 
survival rate, and the two groups showed no real dif-
ferences in the numbers of deaths from other causes. 
In 2012, the researchers reported results after 13 years 
of follow-up, and the fi ndings were similar to those 
reported earlier: PSA screening did not reduce men’s 
chances of dying of prostate cancer.

Similar results were reported by a study that followed 
9,026 Swedish men for 20 years. Because the study was 
launched in 1987, when PSA screening wasn’t accepted, 
the screening consisted of DRE exams. The study added 
PSA screening in 1993. 

By 1997, 10 years into the study, 5.7% of the men in 
the screening group had been diagnosed with prostate 
cancer, compared with 3.9% of the men in the control 
group. However, the researchers found no statistically 
signifi cant difference between the two groups in terms 
of survival, even though the screening-detected tumors 

were generally smaller and had not spread beyond the 
prostate.

The European Randomized Study of Screening for 
Prostate Cancer (ERSPC) enrolled 182,160 men, ages 50 
to 74, from Belgium, Finland, France, Italy, the Nether-
lands, Spain, Sweden, and Switzerland. Half were offered 
PSA screening once every four years, on average; those 
with a PSA level of 3 or 4 ng/ml or higher, depending 
on the country, were referred for a prostate biopsy. Men 
in the control group received their usual medical care, 
which might have included screening.

In 2012, the ERSPC investigators reported results for 
men ages 55 to 69. After about 11 years of observation, 
299 men in the PSA screening group and 462 men in the 
control group had died of prostate cancer. The relative 
risk of dying from prostate cancer was 21% lower in the 
screening group and 29% lower among those actually 
screened. What does that mean for the typical Ameri-
can man? In the United States, the lifetime risk of dying 
from prostate cancer is 3%. A 29% relative risk reduction 
would mean that, with screening, the risk of dying from 
prostate cancer would drop from 3% to 2.13%.

Why did this European study fi nd that screening low-
ered the risk of dying from prostate cancer when the 
American PLCO trial and the Swedish study did not? The 
European investigators say that the PLCO results were 
thrown off track because many of the men in the con-
trol arm had gotten a PSA test before they enrolled in 
the study, so instead of making a clear screened-versus-
unscreened comparison, the trial was “contaminated” 
because too many men in the control group had been 
screened. 

The benefi t the European trial showed came at a 
pretty steep price. Researchers calculated that 1,055 men 
would need to be invited to be screened to prevent one 
death from prostate cancer and that 37 cases of prostate 
cancer would need to be detected to prevent a single 
prostate cancer–related death.  

Sources: Andriole GL, Crawford ED, Grubb RL III, et al. Prostate Cancer Screening in the Randomized Prostate-Cancer Screening Trial: Mortality Results After 
 Years of Follow-Up. Journal of the National Cancer Institute ;:–. PMID: .

Chou R, Croswell JM, Dana T, et al. Screening for Prostate Cancer: A Review of the Evidence for the U.S. Preventive Services Task Force. Archives of Internal 
Medicine ;:–. PMID: .

Moyer VA, on behalf of the U.S. Preventive Services Task Force. Screening for Prostate Cancer: U.S. Preventive Services Task Force Recommendation State-
ment. Annals of Internal Medicine ;:–. PMID: .

Sandblom G, Varenhorst E, Rosell J, et al. Randomised Prostate Cancer Screening Trial:  Year Follow-Up. BMJ ;:d. PMID: .BMJ ;:d. PMID: .BMJ

Schroeder FH, Hugosson J, Roobol MJ, et al. Prostate Cancer Mortality at  Years of Follow-Up. New England Journal of Medicine ;:–. 
PMID: .
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Variations on the PSA test
Rather than subject everyone with an elevated PSA to a biopsy, some doctors do 

additional tests that involve more detailed interpretations of PSA levels. 
PSA velocity. Many physicians now rely on measures known as serial PSA or PSA 

velocity, which track how much the PSA reading increases from one test to the next. 
PSA scores tend to rise more rapidly in men with cancer than in those with BPH, and 
some research has shown that men with prostate cancer who have rapid increases in 
PSA are more likely to die from the disease than those with slower-rising levels. A  
study of men in the Kaiser Permanente Southern California health plan found that PSA 
velocity was a reliable way of identifying aggressive prostate cancer, but other studies 
haven’t, so there’s some controversy. (For references, see “PSA velocity,” at le� .)

Free PSA. Doctors sometimes also look for the level of “free” PSA. PSA circulates 
in the blood in two forms—either bound to other proteins or unbound (free). Several 
studies suggest that men with elevated PSA levels who have a very low percentage of 
free PSA are more likely to have prostate cancer than a benign prostate condition. � e 
free PSA level doesn’t give a de� nitive answer, but it may be useful when considering 
whether a biopsy is the appropriate next step. Many doctors recommend biopsies in 
men with a free PSA level of % or less and advise men to consider a biopsy if the free 
PSA level is between % and %.

Prostate Health Index. In , the FDA approved the Prostate Health Index 
(PHI) for use in men  years and older with PSA levels between  and  ng/ml. 
About % of men with PSA levels in this range have cancer; the other % do not. 
� e PHI measures a subcategory of free PSA known as proPSA, along with two 
forms of PSA used in the traditional PSA test—total PSA and free PSA—and then 
uses a formula to calculate a combined index using � ndings from all three. � e com-
pany-sponsored study that led to FDA approval of the test showed that as the PHI 
number increased, so did the prostate cancer risk. � e PHI number was also associ-
ated with the Gleason score, the numerical value given to prostate cancers to re� ect 
their aggressiveness and the likelihood that they will grow and spread (see “How fast 
is it growing?” on page ). In addition, the PHI number was more speci� c to pros-
tate cancer than were the individual measurements it comprises. A European study 
published in  con� rmed and extended those � ndings. (For references, see “� e 
Prostate Health Index test,” at le� .)

� e PHI has not been widely used and so far has failed to distinguish between 
low- and high-risk cancers. Dr. Marc Garnick, the editor in chief of the Annual, urges 
caution until larger studies prove that the PHI can make that distinction. While it’s not 
meant for widespread screening, it can help doctors determine whether an abnormal 
PSA result is due to prostate cancer or is more likely to be the result of some other 
condition.

Kscore. � e Kscore is similar to the Prostate Health Index. � e prostate-spe-
ci� c antigen is a member of a family of enzymes called kallikreins. Like the Prostate 
Health Index, the Kscore combines three di� erent measurements of PSA but adds a 
fourth factor, a fellow kallikrein called human kallikrein  (hK). So the name Kscore 
comes from the fact that four kallikrein measurements are included in the formula. 

PSA velocity
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Several studies have shown that the Kscore correlates with the biopsy outcome 
and therefore might help men decide whether to proceed with a biopsy or choose 
active surveillance. Some of the researchers involved hold patents on the tests. A  
study of Swedish men concluded that for every , men with a PSA level of  ng/ml 
or higher, the Kscore would have classi� ed  as low-risk patients and therefore not 
in immediate need of a biopsy. (For references, see “Kscore,” at right.)

Imaging
Many prostate cancers today are diagnosed at the earliest stages, when a tumor may 
be no bigger than a pea. � at’s why radiologists are continually trying to improve the 
imaging techniques that enable physicians to better understand how extensive a pros-
tate cancer is and where it is located in the gland—details that can be used along with 
other clinical information, such as the tumor’s Gleason score, to help predict how 
aggressive a tumor is.

Ultrasound
Transrectal ultrasonography (TRUS) is a way of creating an image of the prostate 
gland using sound waves. In conventional ultrasound procedures, a probe placed 
against the skin sends painless, ultra-high-frequency sound waves into the body. As 
the waves strike internal organs, they produce echo patterns that a computer converts 
into images (sonograms) on a video screen.

During TRUS, the doctor places a probe, or ultrasound transducer, into the rec-
tum. Sound waves scan the prostate gland in two planes. � e resulting pictures (see 
Figure , page ) o� en serve as a guide for a biopsy of the prostate, helping to delineate 
the gland’s anatomy and pinpoint any suspicious areas. Doctors may also use TRUS 
when they suspect prostate cancer based on an abnormal DRE or an elevated PSA. 

Magnetic resonance imaging (MRI)
An MRI machine uses a very large magnet, a radio-wave transmitter, and a computer 
to construct detailed pictures of structures inside the body. Cancerous tissue has a 
di� erent set of magnetic properties than normal tissue, and MRI can capture these 
di� erences.

MRI of the prostate can be done with or without an endorectal coil, a thin wire 
covered with a small in� ated balloon that’s inserted in the rectum. Once the MRI 
machine is turned on, the coil receives the magnetic waves. � e closer the coil is to the 
target tissue, the stronger the signal and the clearer the images. � e endorectal coil can 
be uncomfortable, so the doctor may inject a muscle relaxant to help muscles in the 
rectal wall relax. Some patients may also receive a mild sedative to ease any anxiety.

� is imaging exam is not used for routine screening, but it can be helpful in cer-
tain situations. For example, if the PSA continues to rise but a biopsy doesn’t detect 
cancer, MRI may pinpoint a suspicious area for a more targeted biopsy. It can also help 
show tumors in the front of the prostate, the size of a tumor, and whether it has spread 
beyond the gland. If cancer is diagnosed, MRI may o� er guidance about where to tar-
get radiation therapy. More sophisticated ways of using MRI to precisely target areas 
of the prostate gland during biopsy are now being developed. Recent research sug-

Kscore

Vickers AJ, Cronin AM, Aus G, et al. A Panel 
of Kallikrein Markers Can Reduce Unneces-
sary Biopsy for Prostate Cancer: Data from 
the European Randomized Study of Pros-
tate Cancer Screening in Göteborg, Sweden. 
BMC Medicine ;:. PMID: .
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Panel of Kallikrein Marker Predicts Prostate 
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Cancer Epidemiology, Biomarkers & Preven-
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Figure . Transrectal ultrasonography (TRUS)
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During this procedure, the patient lies on his side and a small probe (the ultrasound transducer) 
is placed in the rectum. Sound waves are beamed at the prostate, and a computer transforms the 
waves that are refl ected back into images on a video screen.

In the sonogram below, the irregular dark area within the prostate is a cancer.
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gests that advancements in MRI may help determine which men with low-risk tumors 
might bene� t from active surveillance. (For references, see “MRI and active surveil-
lance,” at right.)

One of the reasons MRI is valuable is that it provides high-resolution images 
of the entire prostate gland—especially important when there is a question of how 
extensive a cancer is or whether it has spread. In % to % of men diagnosed with 
prostate cancer, the tumor is multifocal, meaning the cancer is in more than one loca-
tion. MRI’s ability to show the entire prostate helps physicians determine whether the 
tumor has grown outside the prostate. It also can visualize portions of the prostate 
gland doctors can’t feel when performing a DRE.

Special MRI imaging techniques. To improve the quality of the image, radi-
ologists may inject a contrast agent such as a dye through an intravenous line. � e 
contrast agent travels through the bloodstream and is absorbed by the prostate. Can-
cerous tissue absorbs the agent in a di� erent way from other tissue, so the malignant 
tissue appears brighter than benign tissue.

Dynamic contrast-enhanced MRI (DCE-MRI) enables radiologists to acquire 
multiple images over time—before, during, and a� er the administration of the con-
trast agent. � ese images are then processed in a computer equipped with a special 
so� ware package that creates a color map of the prostate that is used to localize the 
cancer. 

Di� usion-weighted imaging (DWI), another variation on traditional MRI, pro-
vides information about the motion of water molecules in tissue. Prostate cancer tis-
sue tends to have more restricted water motion compared with normal prostate tissue.

Multiparametric MRI is a hybrid approach that combines several di� erent MRI 
strategies and improves diagnostic accuracy compared with any individual MRI tech-
nique used alone. Using images from these scans, a skilled urologist can targeted a 
biopsy in an area that was abnormal on the MRI scan. 

MRI spectroscopy analyzes the chemical composition of tissue. � is technique 
provides metabolic information that can help distinguish between prostate cancer and 
benign prostatic tissue. At this point, MRI spectroscopy is used only at research cen-
ters. � e equipment and the analytics needed preclude broader use. (For references, 
see “MRI advances,” at right.)

Positron emission tomography (PET) scans
PET scans measure the amount of blood sugar, or glucose, cells use. But for reasons 
that aren’t clear, prostate cancer cells don’t use as much glucose as other types of can-
cer cells, so they don’t stand out on PET scans. Researchers have been looking for 
other types of radiotracers that will attach to glucose to solve this problem. In Septem-
ber , the FDA approved a new type of imaging agent for the detection of prostate 
cancer that recurs or spreads a� er initial treatment. � e agent—choline C—is given 
as an injection shortly before men undergo a PET scan. Choline C is made from a 
synthetic version of a B vitamin that attaches to glucose cells. As prostate cells metab-
olize glucose, choline C breaks down, producing “beta decay,” a type of radioactive 
energy that shows up more clearly on PET scans than previous agents. 
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PET scans using choline C are approved for use in men whose PSA levels start 
to rise a� er surgery or radiation for prostate cancer—a sign that some cancer remains 
a� er treatment and may be spreading to the bones or lymph nodes—yet for whom 
conventional imaging techniques cannot � nd the cancer. In four studies the FDA 
reviewed, involving  patients with rising PSA a� er prostate cancer treatment, cho-
line C detected prostate cancer accurately more than half of the time. However, false 
alarms were common, a� ecting % to % of men in the studies. A follow-up biopsy 
of the “hot spots” identi� ed during a PET scan is necessary to con� rm cancer.

Choline C has a short shelf life, so it must be manufactured under tightly con-
trolled conditions and given to the patient soon a� erward. (For references, see “PET 
enhancement,” at le� .)

Biopsies and diagnosis
If your doctor suspects prostate cancer on the basis of an elevated PSA level or abnor-
mal DRE, the next step in diagnosis is to have a biopsy. � is procedure entails remov-
ing small pieces of tissue from the prostate and checking them for cancerous cells in a 
laboratory. If cancer is found, the characteristics of the biopsied cells, along with � nd-
ings from other tests, enable the doctor to classify its severity.

The biopsy procedure
� e most common biopsy procedure is guided with transrectal ultrasound (see page 
). While you lie on your side, the doctor inserts an ultrasound probe into your rec-
tum and scans the prostate. A separate spring-loaded device rapidly inserts a needle 
through the rectal wall into the prostate and retrieves a tiny tissue sample. � e doc-
tor uses the ultrasound image as a guide in taking biopsies from speci� c areas. � e 
standard used to be six samples, or cores; that’s why it was called the sextant biopsy. 
Now  to  are o� en taken. Some medical centers perform “saturation” biopsies that 
involve retrieving  to  samples. But the optimal number of cores is uncertain. A 
 study that compared the -core biopsy to the -core version found no advan-
tage to the -core biopsy. 

A� er the ultrasound probe is introduced and before the biopsies are taken, the 
doctor may inject an anesthetic into the prostate, guided again by the ultrasound 
image. Even with anesthesia, you may feel a slight pinch when each tissue sample is 
taken. � e procedure itself usually takes less than  minutes. 

Drawbacks of transrectal biopsies. Transrectal biopsies have become standard 
practice for a reason. � ey can be done in an outpatient setting without general anes-
thesia. � ey’re quick, relatively inexpensive, and safe the vast majority of the time. 
But they also have some drawbacks and risks. Many men have bleeding a� erward. 
� ere can be blood in the semen (hematospermia) for four to eight weeks a� er a 
biopsy. To avoid excessive bleeding, they are instructed not to take aspirin or similar 
drugs, such as ibuprofen (Advil, Motrin) and naproxen (Aleve), for a week before the 
biopsy. Up to % of men experience lower urinary tract symptoms (having to urinate 
o� en, poor stream, dribbling, and so on), although this is almost always a temporary 
problem. 
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Infection is another risk. � e needle to collect the specimen goes through the 
rectum, so there’s a chance that bacteria in the rectum will escape and spread to the 
bloodstream (septicemia). Antibiotics are routinely prescribed before and a� er
transrectal biopsies to guard against this possibility, but infections occur anyway—
and though still rare, serious infections from bacteria that can’t be treated with con-
ventional antibiotics are increasing.

Strategies for reducing infections include cleansing the rectum with povidone-
iodine (the same iodine solution you can buy at the drugstore) and enemas. Target-
ing antibiotics to bacteria in the rectum has been proposed, but that approach has not 
been studied carefully. 

Transperineal biopsy. An alternative to taking prostate biopsies through the 
rectum is to work through the perineum, the area between the anus and the base of 
the scrotum. � e transperineal approach, as it’s called, has a much lower risk of infec-
tion because the needle goes through cleaned skin instead of the rectum. Usually more 
samples are taken, and the transperineal technique can reach the front (anterior) part 
of the gland that the transrectal approach may miss. However, transperineal biop-
sies require general anesthesia or a spinal block. � e risk of urinary retention may be 
higher than with transrectal biopsies. Transperineal biopsies might also worsen the 
overtreatment problem by identifying small, indolent tumors that don’t need to be 
treated. Transperineal biopsies are not standard practice, partly because of the addi-
tional expense, but they may become more common if the problems of infection and 
antibiotic resistance with transrectal biopsies continue. � ey may also be used in 
“mapping biopsies,” when the surgical plan is to remove just part of the prostate (see 
“Focal therapy,” page ) rather than the whole thing (radical prostatectomy). � ey are 
also done when patients have had colon or rectal cancer. 

MRI-guided biopsy. MRI scans generate detailed images of the prostate. Some 
studies suggest those details would help doctors do a better job of � nding higher-
grade tumors that are missed with ultrasound imaging. One promising approach is 
to take an MRI scan of the prostate before the biopsy and then, with computer so� -
ware, fuse that high-resolution image with those generated by ultrasound during the 
biopsy. Proponents say these MRI-guided biopsies mean doctors can target the biopsy 
needles at suspicious areas in the gland and thereby make the biopsies more accurate. 
But MRI-guided biopsy is still an early-stage technology without a track record. Cost, 
standardization, indications for its use—all are major hurdles to widespread use. (For 
references, see “Biopsy research,” at right.)

Staging
If inspection of the biopsied tissue con� rms prostate cancer, more tests may be 
ordered to � nd out if the cancer has spread to other parts of the body. Computed 
tomography (CT) or MRI (see page ) techniques, which use x-rays and magnetic 
� elds, respectively, can produce images that help doctors evaluate the spread of 
malignant cells to surrounding tissue, including the lymph nodes. A bone scan can 
reveal areas of bone that contain cancer. But these tests are not always accurate for 
detecting cancer that has spread beyond the prostate, and not all men need them, 
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Figure . Stages of prostate cancer
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particularly if they have tumors with lower Gleason scores (see “How fast is it grow-
ing?” below) and lower PSA levels. In some situations, however, doctors use them to 
help assign a stage to the cancer. 

Ultimately, the prognosis and decisions about treatment depend on staging. A stag-
ing system is a common way of describing how far the cancer has progressed. � ere are 
di� erent staging systems for prostate cancer, but the most widely used one is the TNM 
system, short for tumor-node-metastasis (see Figure , page ). It describes the extent 
of the primary tumor (T category), whether the cancer has spread to nearby lymph 
nodes (N category), and whether it has spread to distant sites (M category).

A man’s prognosis depends on the stage of the cancer when it’s diagnosed. If it’s 
detected when it’s still con� ned to the prostate, as is the case for most prostate cancers 
today, the � ve-year prostate cancer–speci� c survival rate is nearly %. (� e patient 
may die of other causes, however.) If the cancer has already spread to distant lymph 
nodes, bone, or other organs when it is diagnosed, the � ve-year survival rate is sub-
stantially lower.

How fast is it growing?
Doctors use another assessment scale to predict the behavior of the prostate cancer, 
based on a microscopic evaluation of the biopsied tissue cells. A numerical grade, 
called the Gleason score, describes the cancer based on its aggressiveness and poten-
tial to spread (metastasize).

Figure . Gleason patterns
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Tumors o� en consist of multiple types of cells (see Figure , page ). Pathologists 
evaluate the most common type of cancer cell and attach a number to it. If these cells 
deviate only slightly from normal prostate tissue, they are likely to be slow-growing. In 
this case, the grade, or pattern, is . If they have changed to look more like cancer cells 
and are therefore likely to spread quickly to the bones or lymph nodes, the pattern is , 
the highest rating. � e same grading process is repeated for the second most common 
type of cell in the biopsy specimen.

Combining the two grades—+, for example—yields a Gleason score, which can 
range from  to . � e higher the score, the faster the malignant cells are multiplying. 
Today, in practice, doctors almost never see a Gleason score of , , or ; rather, the 
score usually ranges from  to . So, a Gleason score of  (+) or  (+) indicates a 
tumor that is on the slower-growing end of the scale. 

Active surveillance
Some men diagnosed with prostate cancer need no treatment: for example, men with 
a small, slowly progressing stage T cancer with a Gleason score of  or  who also 

What do the studies show about active surveillance and watchful waiting?

Two important randomized controlled studies compar-
ing surgery to observation have delivered a split verdict 
on the survival benefi ts of these choices. Observational 
studies—studies that don’t randomize patients but ana-
lyze outcomes statistically after people make their own 
choices—haven’t shown a survival benefi t to surgery for 
low-risk prostate cancer.

PIVOT. The Prostate Cancer Intervention versus Observa-
tion Trial (PIVOT) was a federally funded randomized con-
trol trial comparing surgery with observation. The results, 
published in 2012, showed that after 12 years of follow-up, 
radical prostatectomy did not improve chances of surviving 
any more than watchful waiting.

The researchers enrolled 731 men ages 75 and younger. 
During follow-up, nearly half of them died—7% from pros-
tate cancer. Prostate cancer surgery did not signifi cantly 
improve the odds of surviving. The study found that 47% 
of men who underwent surgery and 50% of men assigned 
to observation died during the study, a difference that was 
so small it was not statistically signifi cant—which means 
it could have occurred just by chance. Results were also 
similar when researchers looked at deaths from prostate 
cancer. 

However, the PIVOT researchers decided before the trial 
to stratify participants by risk (determined by a combina-
tion of PSA results, Gleason score, and tumor stage). They 
found that while surgery had no benefi t for men with low-
risk prostate cancer, it did appear to improve survival in 
men with high-risk tumors, although the number of men in 
that group was too small for the results to be defi nitive. 

It’s worth noting that about 30% of the men in PIVOT 
were African Americans, who have been under-represented 
in clinical trials of all types. The outcomes for African 
Americans did not differ from those of the rest of the men 
in the study. 

The PIVOT study had two important limitations. First, 
it fell well short of the enrollment goal of 2,000, so some 
researchers have questioned whether PIVOT was large 
enough to provide defi nitive conclusions. Second, the 
average age of the men enrolled was 67, so reduced life 
expectancy might explain why men were most likely to die 
of causes other than prostate cancer.

SPCG-4 study. In contrast to the PIVOT study, the 
Scandinavian Prostate Cancer Group Study 4 (SPCG-4) 
concluded that radical prostatectomy does improve men’s 
odds of surviving. SPCG-4 enrolled 695 men in Sweden, 
Finland, and Iceland who were randomly assigned to radi-
cal prostatectomy or watchful waiting. After 15 years of 
follow-up, 15% (55 men) of those assigned to surgery died 
from prostate cancer, compared with 21% (81 men) in the 
watchful waiting group. 

It is questionable, though, how applicable the SPCG-4 
results are to American men today. The men recruited to the 
SPCG-4 study were diagnosed not on the basis of a PSA 
test (as is common in the United States) but because of 
symptoms such as pain or diffi culty urinating. This means 
that their cancers were probably more advanced than those 
detected through PSA screening. In addition, the study’s 
watchful waiting arm did not involve the type of monitoring 
now recommended for men undergoing active surveillance.
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have another serious medical condition, or men with a life expectancy of less than  
years. Many older men, especially those above age , are more likely to die of another 
condition before their prostate cancer becomes troublesome or dangerous, and they 
may face greater risks from the rigors of surgery or other treatments than from the 
cancer itself. 

At the other end of the spectrum are younger men—say, those ages  to , with 
an aggressive cancer in the early stages and a family history of prostate cancer. Virtu-
ally all doctors will agree that these men require treatment. And any man who tends to 
worry a great deal might prefer treatment to waiting and worrying, even if his tumor is 
slow-growing. Treatment might also make sense for men su� ering from benign prostatic 
hyperplasia, because removing the prostate through surgery—or reducing its size with 
other therapies—will not only treat the cancer but also may improve urinary symptoms.

But today, a signi� cant number of men fall into a gray area, where the decision 
of whether or not to treat isn’t clear-cut. Although estimates vary, up to % of men 
diagnosed with prostate cancer—as many as , American men each year—have 
tumors that are so small and apparently slow-growing that they meet the criteria for 

Observational studies. In the past few years, several 
reviews have analyzed the results of observational stud-
ies that are following large groups of men over time after 
they’ve chosen to pursue active surveillance. In 2012, a 
review that analyzed data from seven of the largest stud-
ies concluded that active surveillance was a safe option 
for men with low-risk disease. About a third of the men 
who initially chose active surveillance switched to an 
active treatment at some point during follow-up, based on 
increases in PSA levels or other fi ndings. However, deaths 
from prostate cancer remained low. 

Future studies. Because active surveillance is still a rel-
atively new option, these short-term outcomes don’t help 
men who expect to live another 15 or 20 years and who 
want to understand whether active surveillance affects 
their chances of survival. Defi nitive guidance can only 
come from long-term randomized controlled studies. 

In the United Kingdom, the Prostate Testing for Cancer 
and Treatment (ProtecT) study randomly assigned more 
than 1,500 men either to surgery, external beam radiation, 
or active surveillance. The ProtecT study ended in 2008, but 
the researchers are now collecting data on outcomes.

Data are also being collected through an international 
Web-based registry for the Prostate Cancer Research Inter-
national: Active Surveillance (PRIAS) study, which launched 
in 2006. Preliminary results from the study, published in 
2013, showed that 21.7% of the men switched over from 
surveillance to treatment. The strongest predictors of treat-
ment were the number of biopsy samples that contained 
cancer (three or more positive biopsies compared with just 

one or two) and PSA density, which is the PSA level divided 
by the volume of the prostate.

Sources:  Banma CH, Bul M, Roobol M. The Prostate Cancer Research Interna-
tional: Active Surveillance Study. Current Opinions in Urology ;:–. Current Opinions in Urology ;:–. Current Opinions in Urology
PMID: .
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;:–. PMID: .
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active surveillance. � is is a strategy that involves monitoring the cancer closely and 
choosing to undergo treatment when and if it advances or shows evidence of increas-
ing activity. Other names for active surveillance include expectant management, 
active monitoring, or active surveillance with delayed intent to treat. (For one patient’s 
description of what active surveillance is like, see “A patient’s perspective: Active sur-
veillance: A good bet by a man who doesn’t gamble,” page .)

Cancer becomes much more di�  cult to treat once it pushes beyond the boundar-
ies of the prostate; that makes the active surveillance approach less than ideal for men 
with aggressive tumors. Yet many prostate cancers may take  to  years or more to 
grow, and they cause little harm. Unnecessary treatment becomes a greater risk to the 
well-being of men with slow-growing tumors than the tumors themselves. For them, 
active surveillance might be the better choice. 

Criteria for active surveillance
Only men with low-risk prostate cancer are candidates for active surveillance (see 
Table , page ). � e criteria for classifying low-risk prostate cancer cases that are 
eligible for active surveillance is not uniform or strict. Several research groups and 
medical centers have developed their own standards. But the important elements of 
commonly used criteria include the following: 

•  PSA less than  ng/ml

•  Gleason score equal to or less than 

•  tumor stage of Tc (typically found by PSA testing) or Ta (a small nodule that 
can be felt during a DRE).

A man’s age and health also should be factored into the active surveillance deci-
sion. All other things being equal, the older a man with low-risk prostate cancer is, the 
more suitable he is for active surveillance, because it’s likely that other health condi-
tions will cause illness and death before his prostate cancer does.

Monitoring during active surveillance 
During active surveillance, it’s important to undergo regular monitoring to determine if 
the prostate cancer has become more aggressive. If it does, it’s time to consider treatment.

Monitoring recommendations vary. At a minimum, monitoring should consist of 
regular DREs to monitor tumor growth and periodic PSA tests to check for increases 
in blood levels that might indicate a progression of the cancer. Biopsies are generally 
done every one to three years. � ese follow-up tests should be scheduled every four to 
 months, depending on a man’s age, biopsy results, and anxiety level.

Some guidelines recommend annual biopsies. But some experts, including Dr. 
Marc Garnick, editor in chief of the Annual, believe that annual prostate biopsies 
shouldn’t be recommended automatically, because of the side e� ects of erectile dys-
function, infection, and other problems. � ere’s growing recognition of the small 
but real and potentially serious infection risk from prostate biopsies. In one study 
that tracked the side e� ects and complications of almost , transrectal biopsies, 
.% of men had urinary retention a� erward and .% need to be hospitalized. An 

Active surveillance vs. 
watchful waiting

In the past, doctors used the 
term “watchful waiting” to 
describe any strategy that 
involved following a prostate 
tumor to see if it worsened. 
Testing was done not on a set 
schedule, but only when symp-
toms developed or worsened. 
And while some patients even-
tually had their cancer treated, 
others had no intention of 
doing so. 

Today, patients who monitor 
their cancer closely and plan to 
have treatment when its activ-
ity increases are said to be pur-
suing active surveillance. Many 
doctors now reserve the terms 
“watchful waiting” and “obser-
vation” for cases in which 
patients don’t plan to have 
treatment for prostate cancer 
because of their age or health.
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important Canadian study of about , men who had transrectal ultrasound 
biopsies (see “� e biopsy procedure,” page ) showed that -day hospital admis-
sion rates a� er prostate biopsies increased fourfold between  and  and that 
most of the admissions were related to infection. � e same study found the -day 
mortality rate to be .%, or about nine deaths per , biopsies performed. 
Some medical centers are augmenting antibiotic treatment of men having prostate 
biopsies to lower the infection risk. Some early results show the strategy works and 
saves money because of reduced hospital admissions. (For references, see “Biopsy 
complications,” at right.)

But there’s no question that regular monitoring of some kind is necessary while 
you are on active surveillance; without it, you run the risk that the cancer will grow 
and spread to a stage that makes it much more di�  cult to treat. If PSA readings 
increase sharply, or if the doctor feels a new lump during a DRE, the cancer may be 
advancing, and treatment can be reconsidered. A change in urinary habits can also 
signal that it’s time to begin active therapy. 

Signs that it may be time to consider treatment
Men on active surveillance can change their minds and, in consultation with a doctor, 
opt for treatment. � ey are not locked in. 

But more o� en, a treatment recommendation is triggered when a low-level risk 
changes into an intermediate- or high-level one. Active surveillance hasn’t been stan-
dardized, and recommendations for exactly what should trigger a treatment recom-
mendation vary. Some doctors suggest treatment if any component of the Gleason 
score is  (a +, for example), if three or more biopsy cores contain cancer, or if sig-
ni� cant changes are noted during a DRE.

Participants at a  NIH consensus conference on active surveillance agreed that 
any of the following � ndings might be a reason to switch from active surveillance to 
treatment:

•  Gleason score on a follow-up biopsy equal to or greater than 
•  shorter PSA doubling time (for example, doubling time of less than three years 

may indicate the need for a biopsy)
•  increased evidence of disease, such as � nding more cores with cancer during a 

follow-up biopsy.

Table . Criteria for classifying prostate cancer as low, intermediate, or high risk

Risk PSA level Gleason score Cancer stage

Low under  ng/ml 

and/or

 or less 

and/or

Ta or lower

Intermediate – ng/ml  Tb

High over  ng/ml – Tc or higher

Source: D’Amico AV. Risk-Based Management of Prostate Cancer. New England Journal of Medicine ;:–. PMID: .
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Jeffrey Caruso is a 73-year-old retired business executive 
who chose active surveillance instead of treatment after he 
was diagnosed with prostate cancer eight years ago. We’ve 
been following his story in past Annuals and spoke with 
him again recently. 

In your mind, what is the diff erence between watchful 
waiting and active surveillance? 
I guess from a technical defi nition point of view, watchful 
waiting is a more passive term, that you’re sort of watching 
and waiting, and you are going to die from something else. 
Active surveillance implies an intention to potentially con-
sider therapy if conditions get substantially worse. So that’s 
why the medical profession changed it, because it ties in 
more with an intention to act.

I hope I don’t have to get any sort of treatment, frankly. 
Active surveillance, for me, has become a game of playing 
the odds. Prostate cancer doesn’t go away, so with active 
surveillance, you beat the cancer not by treating it but by 
essentially outliving it. At the same time, your cancer is being 
actively monitored and you are keeping an open mind about 
treatment.

You said last year that after fi ve biopsies, you stopped having 
them. Has anything changed? 
No. I haven’t gotten another one. And it’s not that biopsies 
are uncomfortable or hurt. You get local anesthesia, so your 
prostate is numb. It’s not a big deal. 

The reason I stopped—and I didn’t say that I’d stop for-
ever, because if there are major changes, if my PSA goes 
from 8 to 20, then I will probably want to do it—is because 
of studies that showed very clearly that people who have 
undergone a lot of biopsies suffer from urinary incontinence 
more, and also erectile dysfunction. 

But you’ve gotten MRIs. How many have you had?
Three. The last one was last summer. MRI as a way to moni-
tor prostate cancer and its progression it is not a generally 
accepted medical technique right now. Some physicians are 
doing it with some patients by mutual agreement. 

The MRIs are noninvasive. But it’s not a very pleasant 
thing. You go into a tube, and there’s loud noise, like the 
pinging submarine noise in movies. And even though they 
give you something to cover your ears, you still hear the 
noise. And you have to lie there for close to an hour. And 
they tell you don’t move, of course, which is very hard. 
And of course, it’s an endorectal MRI,* which is like a mini 

antenna inserted into the rectum, inside a balloon. The bal-
loon is blown up when it’s inside. It’s pretty uncomfortable, 
but at least you’re not running a risk of infection, because 
your skin is not broken.

And PSA tests? How often do you get those?
I have a PSA test every three months. Medicare doesn’t pay 
for a test that often. But I pay the 50 bucks, or whatever, 
because I want to see that number. I live in Florida most 
of the year, and you can go to certain licensed clinical labs 
without a prescription and get a PSA test. 

What’s been happening with your PSA?
The PSA is actually still in the same range as the last report. 
It’s between 7 and 8. My PSA has doubled over the past 14 
to 15 years. If it doubles in two or three years, then the doc-
tors get excited, and I would get excited too. But 14 or 15 
years—that’s an indication that the cancer is stable. But it’s 
not defi nite, because sometimes your PSA stays level and 
your cancer takes off. 

And digital rectal exams?
Twice a year. The big issue is if there’s a tumor that is get-
ting close to the outer edge of the capsule of the prostate. 
Then you have to start to worry. A doctor can feel that with 
a digital rectal exam, especially if it’s the same person who 
does it. If the same person does it and they keep notes of 
what they feel, they can monitor two-thirds of the prostate 
for a tumor potentially beginning to push against the outer 
capsule membrane. 

In terms of advising other men, it sounds like one thing 
you would suggest is to have a relationship with someone who 
is going to do the DRE so they have this background 
on your gland.
Right. It is good to have stability there, like any medical 
relationship.

Do you have any interest in various biomarkers that might be 
used to predict how aggressive a prostate cancer might be?
Tremendous interest, yes. I’m keeping a close eye on the 
developments there. I only have a certain comfort level. I 
fi gure this cancer has probably been in my body for 15 years, 
maybe more. And if it were the aggressive type of prostate 
cancer, then by now it probably would have spread, and I 
would have the symptoms and would be in deep trouble. 
Since it hasn’t spread, it’s most likely the stable type. I’d like 
to get that reconfi rmed with another data point or two.

A PATIENT’S PERSPECTIVE: ACTIVE SURVEILLANCE

A good bet by a man who doesn’t gamble 

* Editor’s note: Advances are coming, so MRI scans may soon no longer require use of the endorectal coil.
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A PATIENT’S PERSPECTIVE: ACTIVE SURVEILLANCE, continued

You would like that information.
I would, absolutely. The more data points we have, my physi-
cians and I, the better. 

Have you changed anything about the way you eat or behave? 
I took selenium when I was fi rst diagnosed. And then vari-
ous other studies have come out saying these supplements 
don’t do anything. I just dropped all the supplements. I have 
been active all my life. I still play tennis and swim. I exercise 
three or four hours a day. And in Florida, I go out and bike 
with my wife. Twenty miles is our standard trip. 

Has the thought occurred to you that what you have been 
diagnosed with, while cancer, is maybe not cancer the way we 
classically think of it?
Yeah. It took me a year or two to get to that point, after 
really studying the disease and my condition. I talked to 
other patients, some who had good experiences, some who 
didn’t. I began to think about it as a kind of chronic but 
manageable condition. Like diabetes. It’s not good, but it’s 
manageable and containable, at the very minimum, for an 
awfully long time.

You clearly have handled active surveillance very well. Do you 
think there’s something about your makeup that made you a 
good candidate for active surveillance?
My fi rst approach was, frankly, I’m going to beat this thing. 
But then I took an intellectual approach, which calmed 
down my initial emotional reaction. I also had the time and 
energy to do some research. You can access the medical lit-
erature quickly on the Internet. 

As you know, only a small percentage of men who could 
choose active surveillance do so. Any ideas on how to make it 
a more popular choice?

Well, the biomarkers would defi nitely help. Perhaps reim-
bursement could change. Increasingly, we are seeing things 
being driven that way, using the reimbursement mechanism. 
Education of general practitioners might help. The GPs, in 
general, know very little about prostate cancer. And medi-
cine is driven by thought leaders, so the major medical cen-
ters need to get behind it. 

Doctors need to talk to patients about it, so it becomes 
a choice, just like radiation or surgery. They should tell 
patients, “You have time. Relax, don’t panic.” 

Take the foot off  the gas. 
Right. And the erectile dysfunction side effects of treat-
ment need to be discussed. With radiation, you will be 
okay maybe for another year or two before the effects on 
erections set in. And with surgery, you will lose erectile 
function and most likely it will not come back. There are 
the exceptions. But those are the exceptions. Men also 
need to be informed about possible problems with urinary 
incontinence.

So not overemphasizing side eff ects but making sure men 
are aware…
Of the reality.

I also suspect that if more people had your outlook that might 
motivate them to pick active surveillance. 
Right. I tried to think logically about issues of quality of life 
and life expectancy. That put me in a position to say, “Okay, 
I’m taking some chances here. It’s a good bet. Not a sure 
bet, but a good bet.”

Are you a betting man?
No, I don’t gamble in Las Vegas or anything. I don’t play 
cards or poker. The market, a little bit.
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Biomarkers 
The search for better ways to fi nd and treat prostate cancer 

Biomarkers are molecular signatures of both normal and abnormal processes in 
the body. Here is a more formal de� nition proposed by a “de� nitions” working 

group associated with the National Institutes of Health: “A characteristic that is objec-
tively measured and evaluated as an indicator of normal biologic processes, patho-
genic processes, or pharmacological responses to a therapeutic intervention.”

Proteins, fragments of proteins, enzymes, DNA, the RNA molecules that “read” 
DNA—they all can serve as biomarkers. Blood is an ideal source material because it’s 
easy to collect and examine, but biomarkers can also be found in other body � uids, 
like urine, and in tissue itself. Biomarkers can inform decisions before, during, and 
a� er treatment. 

More and better biomarkers are needed for many medical conditions but espe-
cially for prostate cancer. Too many screenings result in biopsies that might have been 
avoided. Too many cancers are treated that didn’t need to be because they weren’t 
likely to cause any harm. For men who do have prostate cancer that would bene� t 
from treatment, a fuller menu of biomarkers could make it possible to tailor treat-
ment to a man and his cancer so that the treatment would be more e� ective. At least a 
dozen companies are working on bringing tests for new biomarkers to market. Even if 
just a handful of these biomarkers were successful, they could transform how prostate 
cancer is detected, diagnosed, and treated.

Biomarkers for better screening
We have a screening biomarker for prostate cancer: PSA, or prostate-speci� c antigen, 
a protein released by prostate tissue. � e screening test measures levels of PSA in the 
blood. But the PSA test has two major problems. It’s speci� c for the prostate but not 
for prostate cancer, so high levels may indicate not cancer but benign prostatic hyper-
plasia (BPH) or some other problem related to the prostate. In addition, even when 
high PSA levels are a reliable indication of prostate cancer, the PSA test does not dis-
tinguish between aggressive cancers that need to be treated and indolent ones that 
don’t need to be treated because they’re growing slowly.

Di� erent ways of measuring PSA may begin to solve these problems. � ey’re dis-
cussed elsewhere in this report (see “Variations on the PSA test,” page ). One of 
them, the Prostate Health Index (PHI), a test approved by the FDA in , combines 
three di� erent measurements of PSA into a single number. European investigators 
reported the results in  of a study that included  men with PSA levels between 
 and  ng/ml who had biopsies. � eir results showed that % ( of ) of those 
biopsies might have been avoided if the PHI test had been used, because it’s a more 
accurate indication than the standard PSA test of whether cancer is present. 

SPECIAL  SECTION
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SPECIAL  SECTIONUrine-based biomarkers
Currently, the diagnosis of prostate cancer hinges on biopsies—and whether cancer 
cells are found in the tiny pieces of tissue that are collected. But when PSA levels 
are elevated but not extremely high—in the  to  ng/ml range—about three out of 
every four biopsies come back negative. Urine-based tests could prevent unneces-
sary biopsies by indicating whether prostate cancer is present. Urine is an eminently 
accessible body � uid, and the prostate gland sheds material into urine that can be 
measured. 

PCA. When prostate cells become cancerous, their prostate cancer antigen  
(PCA) genes become overactive and produce telltale amounts of RNA molecules that 
“read” DNA. Some of that RNA leaks into the urine in amounts that can be detected. 
Only prostate cancer cells produce PCA RNA, so unlike the PSA test, the PCA test 
is speci� c to cancer. 

� e FDA approved the PCA test two years ago for men ages  and older who 
have had one or more previous negative biopsies. � e test is intended to help men and 
their doctors decide whether a repeat biopsy should be done. Eventually, though, the 
test might be used to determine whether a biopsy is needed in the � rst place. 

In the United States, the PCA test is being marketed as the Progensa PCA, a 
test that computes the ratio of PCA RNA to RNA from the PSA gene to yield a single 
number. If that number is less than , it’s an indication that cancer is not present. 
In the study that led to FDA approval, of the biopsies done on men whose Progensa 
PCA test score was less than , about % were negative. 

� e greatest concentration of � uid from the prostate is in the � rst part of the 
urine stream—the “� rst void.” But to make sure there’s a measurable amount of PCA 
RNA in the � rst void, a doctor must gently stroke the prostate before the sample is 
collected. Prostate massage, as it’s called, is done with a gloved � nger inserted in the 
rectum. It feels like a slightly longer version of the digital rectal exam.

Independent evaluations of the PCA test are mixed. A  review by the federal 
government’s Agency for Healthcare Research and Quality concluded that the test is, 
in fact, more “discriminatory” than a PSA test for detecting prostate cancer but also 
noted that the “strength of the evidence is low.” It’s uncertain whether the PCA test 
supplies useful information about how aggressive a prostate cancer might be. 

TMPRSS:ERG gene fusion. When two genes—TMPRSS and ERG—switch 
places and fuse together, the result is known as the TMPRSS:ERG fusion. � is 
genetic rearrangement is found in about half of all prostate cancers, and measurable 
amounts of RNA from this fusion are present in urine. � e TMPRSS:ERG fusion is 
highly speci� c to prostate cancer—that’s the good news. But because it’s present in 
only half of prostate cancers, depending on it as the only biomarker would miss a lot 
of prostate cancers. 

Results from several studies over the last couple of years have shown that com-
bining the PCA test with the TMPRSS:ERG fusion test is a promising approach. 
Findings presented in  at a European meeting of urologists showed that when the 
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results of the two tests are combined, a low score reliably indicates a small (less than 
%) chance of signi� cant cancer, so a biopsy might not be necessary. A high score 
indicates a signi� cant chance (about %) of high-grade cancer, so a biopsy as a next 
step would make sense.

In  the University of Michigan began o� ering a lab service, dubbed Mi-Pros-
tate Score, that combines the PCA and TMPRSS:ERG urine tests with a regular 
PSA blood test. 

Metabolic markers. � e metabolism of cancer cells—how they produce 
energy—di� ers from normal cells, so the byproducts of those cancer-speci� c meta-
bolic processes could be useful biomarkers. Moreover, increasingly sophisticated tech-
nology now makes it possible to � nd those metabolic byproducts in body � uids like 
urine and in tissue samples.

Several years ago, a metabolic byproduct in urine called sarcosine was heralded 
as a promising biomarker for aggressive prostate cancer, although research since then 
has cast some doubt on that � nding.

Prostarix is the brand name of a test that measures sarcosine and a panel of other 
metabolic byproducts in urine. It is being marketed as providing information that can 
help determine if a biopsy is necessary, either initially or a� er a man has had a negative 
biopsy and a repeat biopsy is a possibility. (For references, see “Urine-based biomark-
ers,” at le� .)

Genetic tests of prostate tissue
Once a biopsy has been performed and it is positive for cancer, a variety of di� erent 
tests can be done to identify which genes are present and active. Cancer is caused by 
genetic abnormalities, so the hope is that increasingly sophisticated genetic pro� les 
will be able to distinguish between low-risk prostate cancers that could be monitored 
with active surveillance and more aggressive cancers that should be treated more or 
less immediately. At this point, these tests do not inform decisions about how the 
cancer should be treated, just whether it should be. And for the foreseeable future, 
they won’t replace Gleason scores, PSA tests, and the other tools doctors currently 
used to make prognostic judgments. 

Panels of genes. � e FDA-approved Prolaris test, developed by Myriad Genetics, 
measures the RNA that “reads” the DNA of  genes involved in cell division. Aggres-
sive prostate cancers have faster rates of cell division than low-risk prostate cancers, so 
the RNA levels that the Prolaris test measures should be higher if a cancer is likely to 
grow and spread. � e test can be used at the time of diagnosis with a positive biopsy to 
determine whether a patient’s cancer falls into low-, intermediate-, or high-risk cate-
gory. Even a� er a positive biopsy, if a reliable genetic pro� le were to show that a cancer 
is slow-growing and therefore poses a low risk, this test might make a man more con� -
dent about choosing active surveillance instead of immediate treatment. 

Myriad Genetics has sponsored research on men who have had radical prosta-
tectomies. Results indicate that the company’s Prolaris test might be useful in assess-
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ing the aggressiveness of a man’s cancer and whether it is likely to return. Other 
company-sponsored research, including some presented at the  meeting of the 
American Urological Association, suggests that the test might add useful information 
to inform radiation treatment. 

Like the Prolaris test, Genomic Health’s Oncotype DX test analyzes gene activ-
ity by measuring RNA in tissue samples from a biopsy. Genomic Health started out 
with  candidate genes, but winnowed down the list to  (counting � ve genes 
used for reference purposes) that its research showed were reliably associated with 
prostate cancer. 

Genomic Health is billing its test as a way to “provide personalized informa-
tion about how aggressive your cancer is” a� er a positive biopsy shows early-stage, 
localized prostate cancer. � e company says the Oncotype DX test classi� es early-
stage prostate cancer into risk categories more accurately than traditional assess-
ments based on PSA tests, Gleason scores, and other factors. In results from a 
company-sponsored study presented at the  meeting of the American Urologi-
cal Association, % of men with early-stage prostate cancer were classi� ed in the 
very-low-risk category by conventional assessments of prostate cancer risk. When 
information from Genomic Health’s test was added, men were reclassi� ed so that 
% were in the very-low-risk category that is suitable for active surveillance. � e 
test also reclassi� ed some of the low-risk cancers in the other direction, into higher-
risk categories. 

Other genetic tests. Loss of the PTEN gene is among the most common genetic 
changes that occur in prostate cancer. PTEN is a tumor suppressor gene, so without 
it the processes that keep cell division in check are missing, and cancer may develop. 
ProstaVysion is the brand name for a test that identi� es two genetic biomarkers—the 
loss of the PTEN gene and the TMPRSS:ERG fusion (see page ). � ese are the 
same mutations that can be detected by measuring RNA in urine. � e ProstaVysion 
test is marketed as providing prognostic information about a prostate cancer’s aggres-
siveness, and it might be helpful to men deciding whether to get treated or to embark 
on an active surveillance program instead. 

Mutations aren’t the only way gene expression is a� ected. Chemicals that attach to 
DNA but leave the DNA sequence itself intact can also a� ect how genes are expressed. 
� ese epigenetic (epi- is from the Greek for “upon” or “following”) changes can be 
measured and used as biomarkers. Moreover, normal cells that are near cancer cells 
may also be a� ected. � is “� eld e� ect” means that even if a biopsy is negative for can-
cer, it may contain cells with epigenetic changes that indicate that cancer is, in fact, 
lurking in the gland. 

Con� rmMDx is the brand name of test that gives an epigenetic pro� le of three 
genes involved in the development of prostate cancer. Results of a company-spon-
sored validation study reported in  showed that the test accurately rules out pros-
tate cancer % of the time. � e standard prostate biopsy is accurate in ruling out 
prostate cancer only % of the time, although estimates of its negative predictive 
value vary. (For references, see “Genetic biomarker research,” at right.)
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Circulating tumor cells
Cancer spreads (metastasizes) when cells in the original tumor break away, get 
swept up into the bloodstream, and colonize other parts of the body. Researchers 
are looking for ways to capture and measure those circulating tumor cells—and 
factors related to them—while they’re en route. A “liquid biopsy” could reduce the 
need for follow-up biopsies of the prostate and other tissue and would involve just 
a simple blood draw. Results would indicate whether a treatment is working. (Pro-
� les of the DNA and other aspects of circulating tumor cells might yield clues about 
which treatments to use, although at this point that’s a bit futuristic.) 

A test for circulating tumor cells isn’t yet part of standard care, and there are 
considerable challenges to overcome before it is. For example, research shows that 
circulating tumor cells may be fundamentally di� erent from cells in the primary 
tumor. It’s not clear how the discrepancy should be interpreted. Moreover, � nding 
a few circulating cancer cells amid the billions of benign cells in even the tiniest 
blood sample is a feat that presents technical challenges.

In  the FDA approved a test for circulating tumor cells for advanced pros-
tate cancer called CellSearch, and it remains the only such test on the market. Cell-
Search uses antibodies and other techniques to count the number of tumor cells 
per . milliliters (ml) of blood, or about . teaspoons. Counts of less than � ve cells 
per . ml are considered favorable and have been associated with longer survival 
times. Researchers are incorporating CellSearch tests into clinical trials, with an eye 
toward using circulating tumor cells as evidence for an experimental drug’s e�  cacy, 
instead of using the standard and expensive approach of tracking the how far the 
cancer has progressed or how long patients live. Combining CellSearch with other 
tests is a possibility. Results reported at a European cancer meeting in  showed 
some promise for combining CellSearch results with the measurement of lactate 
dehydrogenase, an enzyme produced by the kind of high cell turnover seen with 
cancer.

Like � shermen looking for ways to catch � sh, other researchers are also seeking 
new ways to isolate circulating tumor cells. One company has developed tiny sili-
con wires with sticky surfaces that work on the same principle as Velcro. Another 
has pinned its hopes on a system that depends on the tendency of tumor cells to 
invade the matrix-like structure of collagen. And Veridex, the company that mar-
kets CellSearch, has teamed up with researchers at Massachusetts General Hospital 
to develop a next-generation test that separates and arranges tumor cells in near–
single � le, so that they can be more accurately sorted with magnetic tags. 

� e DNA of dead tumor cells sometimes escapes and circulates relatively intact 
in the blood, so some researchers are investigating whether these DNA fragments 
might serve as biomarkers. Today’s powerful genetic sequencing technology makes 
this something more than a pipe dream, but it’s still early-stage research. Another 
possibility on the horizon: tests that would � nd cancer-related RNA in the blood. 
(For references, see “Circulating tumor cells,” at le� .) 
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Here’s the problem: Too many men are being biopsied and treated unnecessarily. Too few are choosing active sur-
veillance of low-grade prostate cancer. And men with advanced prostate cancer face a growing selection of diffi  cult 
(and expensive) treatment choices. In fact, prostate cancer screening, diagnosis, and treatment have seen some 
great advances lately, but the fi eld is also rife with unanswered questions and dilemmas. Biomarkers might begin 
to solve some of these issues. 

To help readers of the Annual navigate the complex questions surrounding biomarkers, we spoke with four Annual navigate the complex questions surrounding biomarkers, we spoke with four Annual
leaders in prostate cancer research and treatment. 

Steven Balk, M.D., Ph.D., is a professor at Harvard 
Medical School and a staff  physician at Beth Israel Dea-
coness Medical Center in Boston. His lab focuses on 
molecular-level investigation of prostate cancer and has 
discovered mutations in the androgen receptors that 
contribute to prostate cancer progression.

Bela S. Denes, M.D., is the senior director, medical 
aff airs, urology,  at Genomic Health, a cancer genomics 
testing company in Redwood City, Calif. He is also chief 
medical offi  cer at Clarus Therapeutics, a Northbrook, 
Ill., company developing oral testosterone replacement 
products. Denes has held senior positions at Abbot Lab-
oratories, Pfi zer, and Eli Lilly.

L. Michael Glodé, M.D., is a professor in the Division of 
Medical Oncology at the University of Colorado Health 
Sciences Center in Denver. He is a clinical translational 
medical oncologist who has directed numerous clini-
cal trials, starting with the early studies of leuprolide, 
which is used to lower testosterone levels in men with 
advanced prostate cancer. 

Cora N. Sternberg, M.D., is chief of the Department 
of Medical Oncology at the San Camillo–Forlanini Hos-
pital in Rome and an adjunct professor at La Sapienza 
University, also in Rome, and Tufts University School 
of Medicine in Boston. She is principal investigator for 
numerous studies and an internationally respected 
researcher.

Marc Garnick, M.D., editor in chief of the Annual, Annual, Annual
moderated the discussion. 

Q: There seems to be more interest and investment in 
biomarkers for prostate cancer than for other sorts of 
cancers. Why is that?

Sternberg: There has been a lot of controversy 
concerning PSA as a biomarker for screening patients 
for the possibility of early detection of prostate cancer. 
Early detection could conceivably lead to early discov-
ery and cure. Unfortunately, despite two large random-
ized trials addressing this subject, many professional 
societies and physicians are still in disagreement about 

using PSA as a screening test for the general population, 
as it often leads to biopsies that may be associated with 
comorbidities.

Glodé: Well, I would probably say that so far, in a 
way, there’s been less interest until recently. In breast 
cancer, they’ve had the gene profi les for a long time 
and are using them for clinical decision-making. And in 
colon cancer, they are testing for specifi c mutations. I 
would say that prostate cancer lags behind. 

Denes: I agree. We really are about  years behind 
breast cancer. When I give talks, I have a slide that com-
pares the state-of-the-art breast cancer detection and 
treatment versus prostate cancer, and where each of 
these diseases was  years ago. 

Twenty years ago we based all of our decisions in 
prostate cancer on a digital rectal examination, a PSA 
blood test, and the biopsy Gleason score, which refers 
to the appearance of the tumor under the microscope. 
So if you fast-forward to , we’re still basing our treat-
ment recommendations on those very same things. 
Now, we understand PSA better than we did  years 
ago, we’re better at Gleason score rating than we were 
 years ago, but fundamentally, we use the same tools. 

Balk: I’m not sure if it’s actually true that there’s 
more interest in prostate cancer biomarkers. If it is true, 
it’s partly because the disease is so prevalent. There are 
a large number of men potentially aff ected. The PSA 
screening may be another factor. It’s clear that there are 
huge problems with PSA screening.

Q: Could you elaborate on what you mean by “huge prob-
lems” with PSA screening?

Balk: PSA wasn’t used originally for screening. It 
was identifi ed as a useful marker to follow responses to 
treatment. As you well know, the huge overlap between 
normal and abnormal PSA levels in someone who has 
cancer and somebody who doesn’t have cancer makes it 
very modest with respect to sensitivity and specifi city. 

And it’s been complicated by the realization that a 
large fraction of the things we detect as prostate cancer 
on biopsy are low-grade cancers, many of which really 
don’t need to be treated. In fact, that’s one of the biggest 

ROUNDTABLE DISCUSSION

Can biomarkers come to the rescue? 
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ROUNDTABLE DISCUSSION: CAN BIOMARKERS COME TO THE RESCUE?, continued 

drivers behind some of the current recommendations not 
to do PSA screening. Nobody wants to detect prostate 
cancers that don’t need to be treated, because they so 
often do get treated. I think it’s a huge conundrum. 

We need a screening test that will not just detect 
prostate cancer, but will only detect prostate cancer that 
needs to be treated. Whether that’s possible is the real 
question. 

Glodé: Yes, the Holy Grail out there for diagnostic 
screening would be a test that would tell you about the 
% of them that are not low-grade and that you should 
do something about, and leave everybody else alone.

Balk: There’s a big push to improve imaging, which 
could help. If you could image and have high confi dence 
in the results, then PSA screening might make more 
sense. You could use it as a low threshold to go to MRI 
and then use MRI to rule in or rule out whether there’s 
something there that you need to do something about. 

Q: The PCA test that measures the RNA expressed by pros-
tate cancer cells in a urine sample—where does it fi t in?

Glodé: The most common situation where I think 
that can be useful is after somebody has a negative 
biopsy. If he has an intermediate PSA and a low PCA, 
that’s a patient you could say, you know, we’re much 
less worried, we don’t think you need to be re-biopsied, 
provided your PSA is not going up rapidly. A low PCA 
can make you feel a little bit better about an elevated 
PSA being caused by BPH or potentially some kind of 
low-grade prostatitis.

Denes: The PCA test was approved by the FDA for 
use after a man has had a negative biopsy. Because of 
the random nature of prostate biopsies and the lack of 
reliable imaging of the prostate, current statistics show 
that % of men whose fi rst biopsy is negative will be 
diagnosed with prostate cancer on subsequent biop-
sies—about % on the second biopsy and between % 
and % after that. So the question is, who has a real neg-
ative and who has a false negative result? That’s where 
the PCA test is helpful and why it was approved.

Now, what I see, in talking to both academic and 
community urologists, is that the PCA test is also being 
used to test men before biopsy. In other words, if you 
have an elevated PSA and the decision is, should you 
get a biopsy or not, a lot of urologists are ordering a 
PCA test to help make that decision. If the PSA is high 
and the PCA score is also high, then they’ll go ahead 
and recommend biopsy.

Sternberg: Besides PSA, PCA is the only biomarker 
that has been widely evaluated for its diagnostic poten-

tial and is available for clinical practice. And I see the 
PCA test as being useful for determining whether to 
perform a biopsy. The PCA test can help avoid unnec-
essary biopsies and can be used to screen patients with 
increased PSA not related to prostate cancer.

Q: But the PCA wasn’t approved to help determine 
whether a man should have a biopsy. Do you think it 
should be used in that way? 

Denes: It’s just another way to risk-assess men prior 
to biopsy. And there is nothing else out there right now 
as far as biomarkers go. So from that standpoint, I think 
it’s a useful test in both settings—prior to biopsy in try-
ing to sort out who is at higher risk for cancer, and after 
a negative biopsy if there is a strong suspicion of under-
lying cancer.

Q: What about adding results from another urine-based 
test, this one for the TMPRSS:ERG gene, to the PCA test? 
Some studies suggest that the combination is more con-
clusive than either test alone.

Denes: The data that I have seen are that each 
one of these adds a little bit of incremental value, but 
it also adds cost. So the question then is, how much is 
the value versus the cost? There haven’t been any long-
range, large studies to assess that. 

Sternberg: Some studies have combined the PCA 
score with other prostate cancer biomarkers, such as the 
TMPRSS:ERG genetic marker, and have shown improved 
diagnostic accuracy. A combination of PCA and the 
TMPRSS:ERG may predict prostate cancer better than 
either biomarker alone and better than the standard 
serum PSA. That is what a study presented at the  
meeting of the European Association of Urology showed. 

Q: Are there other biomarker tests available for men who 
have had negative biopsies? 

Denes: If there is a test that is state-of-the-art in the 
negative biopsy space right now, it’s the Confi rmMDx 
methylation test. It examines negative biopsy tissue and 
tests for DNA methylation, which aff ects which genes 
are turned on and off . It is run on all the cores of tissue 
and will tell you not just whether there’s a likelihood 
of cancer but which one of the biopsy cores was suspi-
cious. So it helps you target your subsequent biopsy. 

Q: Okay, let’s talk about the circumstance when a man 
has a positive biopsy—when a biopsy has been done and 
cancer is found. Do we have biomarkers that would be 
useful then? 
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Denes: Currently we use PSA, Gleason score, and 
tumor volume to try to predict whether the patient has 
low-, intermediate-, or high-risk disease and to help 
make treatment decisions and treatment recommen-
dations. But they fall short because there are men who 
have what appears to be low-risk disease who don’t do 
well and whose cancer progresses, and there are men 
who have what appears to be high-risk disease who end 
up doing pretty well. So that’s the role of the gene-based 
biomarkers like the Oncotype DX prostate test devel-
oped by Genomic Health, the company I work for, and 
for Myriad’s Prolaris assay—to correct those misclassifi -
cations and more accurately identify low- and high-risk 
disease based on the biology of the tumor.

When Myriad developed their test, they focused on 
the cell-cycle proliferation genes. In other words, they 
looked at the genes that are responsible for the unregu-
lated growth of cancer, or the proliferation of cancer, and 
chose a number of genes to be incorporated into their test. 
And their test has  of these cell-cycle proliferation genes. 

Genomic Health took a diff erent approach and said, 
let’s look at all the genes that have been reported to be 
associated with prostate cancer in the literature, and 
that’s in excess of  genes. Then, based on a number of 
development and validation studies, that -plus gene 
panel was trimmed down to  genes. They’re involved in 
four pathways that have been well documented to play 
important roles in prostate cancer. We also included cell-
cycle proliferation as one of the pathways, but it’s just 
one of the important pathways.

Prolaris has been on the market for about a year and a 
half. Our test, the Oncotype DX prostate test, has been on 
the market since May . There’s been no attempt, so far, 
to do head-to-head comparisons that I am aware of.

Glodé: I have a couple of patients who have had 
each of these tests. I’m at the point where I would be 
delighted to participate in any protocols looking at the 
question of how helpful they are—for instance, did this 
test result help patients make decisions?—and having 
the gene profi ling companies pay for the tests. I would 
put every patient through that, in a heartbeat. 

But when it comes down to patients paying for 
it themselves and trying to make that decision, then I 
spend the time up front saying to them, “Let’s talk about 
what the results of this test are going to look like and 
whether you think it’s going to help you make a decision 
about treatment. If you do, then it’s fi ne. I mean, the test 
is available and I’m more than happy to order it for you.” 

But so far, with that approach, I’ve only had a cou-
ple of patients who wanted to be tested. 

Q: So these are prognostic biomarkers that we have 
been talking about so far. What about predictive bio-
markers—the ones that could inform patients and doc-
tors about which treatment to use?

Denes: There has been one study published from 
Duke University, looking at the ability of the Prolaris 
assay to predict response to radiation therapy, that 
showed some promise. But that’s a single study. 

The big questions in prostate cancer are, which 
tumors respond to radiation and which don’t? We don’t 
have the answer to that. The next question is, which 
patient responds to hormones, and which patient is 
destined to become hormone refractory relatively 
quickly? We don’t have the answer to that. And then, 
ultimately, with the approval of vaccines and the 
unpredictable response to vaccines, which patients 
would benefi t from vaccines or other forms of systemic 
therapy? We don’t have any answers to those questions 
as of today.

Glodé: A company called Foundation Medicine is 
off ering tests for “actionable mutations”—mutations 
that might make a cancer more susceptible to a certain 
drug or treatment. That’s diff erent from looking at a ton 
of diff erent genes that are associated with cell-cycle 
progression or things like that, which give you prognos-
tic information, but there’s potentially not a whole lot 
that you would do that’s any diff erent.

I had one patient who ordered a Foundation Medi-
cine test. Foundation Medicine did all the work. They 
contacted the pathology lab where his biopsies were, 
did all of the legwork to get the material, and they’ve 
got it set up so that they get results back fairly quickly—
within about two weeks. So it’s a pretty cool system. 

His results came back as a really nice report for a 
physician. And it was written in such a way that the 
patient could try to understand it. He had a BRAF muta-
tion, which is found in less than % of prostate cancer 
patients. And the report included a lovely discussion of 
the BRAF inhibitors that are already approved, and also 
in the pipeline. So in my opinion, they did an outstand-
ing job of describing for the patient what the mutation 
means and what drugs are available, so that there can 
be an intelligent discussion with the physician. 

Where it breaks down is that this patient is newly 
diagnosed, and there is not a single insurance company 
in the world—and neither would Medicare—that would 
pay for putting this patient on a BRAF inhibitor.

Beyond that, say he does develop metastatic dis-
ease; do the mutations that develop in metastatic 
disease have any direct relationship to the mutations 
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found with this test that was done early in the course 
of his disease? Probably not.

Q: Are tests for circulating tumor cells useful? 
Glodé:  Circulating tumor cells—CTCs—are cells that 

the tumor sheds into the bloodstream. There’s one com-
mercially available test for circulating tumor cells, mar-
keted by a company called Veridex. But there are many 
others in research mode. It’s an active area of research.

CTCs may provide some additional information to 
the PSA, but in our situation at the University of Colo-
rado, we’ve found that we weren’t ordering the test 
enough to justify keeping the equipment up and run-
ning outside of the setting of a clinical trial. 

But I can imagine that circulating tumor cells may 
eventually give us an earlier read on prostate can-
cer—whether, say, a certain chemotherapy approach is 
working. If there were data that established a cutoff  for 
circulating tumor cells that said, okay, you can stop using 
this expensive drug a month earlier because the CTCs 
are telling us that the patient is not responding—that 
could be very cost-eff ective. 

In the long run, the CTC story may turn out to be 
quite interesting from a biological point of view because 
many of the genetic tests can be done on a smaller and 
smaller number of cells. The question that will arise then 
is, okay, how well do CTCs refl ect known metastases in 
bone or lymph nodes? How well do the CTCs refl ect the 
overall situation? Do they show you the worst-case sce-
nario? Do they average everything out? Where do you 
go with that? There’s a lot left to learn in that area, I think.

One problem with CTCs is that they are virtually 
never present earlier in the disease process, and most of 
the questions being asked right now are “What if we take 
a drug that seems to have some activity, albeit limited, 
late in the disease process and apply it much earlier?” 
And since the earlier you move in the disease process, 
the less likely you are to fi nd circulating tumor cells, they 
don’t help answer those questions.

Q: In general, where do you think the use of biomarkers 
in prostate cancer is headed? What problems might bio-
markers solve?

Sternberg: As we develop more tests and have 
more experience with these tests, they will become 
more readily available to the public. Hopefully, they will 
be used to avoid unnecessary treatments and will be 
able to determine which patients are at high risk and 
actually require therapy.

Denes: One of the major problems in prostate can-
cer is separating treatment from diagnosis. You make 
the diagnosis, and too often it immediately leads to 
treatment. Think about it. Can you imagine if every time 
you got a screening cholesterol level and it was over 
, you immediately sent the patient off  to angiogra-
phy and stenting? So we need to be better at under-
standing risk stratifi cation in men with prostate cancer 
and not sort of refl exively treating anybody and every-
body who has a cancerous cell on a biopsy the same 
way. That’s where these prognostic markers could play a 
huge role and benefi t so many men.

Balk: First of all, I don’t think people are going to 
stop screening. When there was no screening, the way we 
detected prostate cancers was generally when the cancer 
caused symptoms, and many were too far advanced to 
cure. It seems likely that if there’s no prostate screening, 
the death rate from prostate cancer will go up. But we 
can get more intelligent at using PSA. For instance, if you 
have a low PSA at age  or so, and you get another PSA 
and it’s also low around the age of  to , it’s not clear 
that you benefi t anymore from further screening. 

I think there will be more acceptance of active sur-
veillance, particularly as MRI gets better and you get 
more confi dence that there’s not another tumor that 
was missed on biopsy. Moreover, for certain biopsies 
that appear to show low-grade cancers, it might make 
sense to subject them to further molecular testing to 
detect features indicating an increased risk of progres-
sion. It may take a collection of tests.

Glodé:  I don’t have a crystal ball to know how 
many of these tests are going to survive as being par-
ticularly useful to the patient-doctor team. I’m very 
comfortable being a member of that team and helping 
a patient make a decision about whether to get one of 
these tests and then how to interpret the results.

Ideally, though, we’d be enrolling patients in studies, 
gathering as much information as we can—and then, 
perhaps eight years from now, we would be able to tell a 
patient with confi dence, we know you are a person who 
would really benefi t from drug X. That’s how the breast 
cancer treatment moved forward with Herceptin. 

Companies have spent huge amounts of money to 
develop the tests. And without that eff ort, we wouldn’t 
be where we are. So I defi nitely want these companies to 
survive, and I defi nitely want the tests to be available. 

But in an ideal world, if I were a czar, I would make the 
tests free for people going into research studies. That’s 
how I would do it. But that’s not the world we live in. 
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Treating prostate cancer
One thing is certain about prostate cancer: it’s complicated—very complicated. O� en 
there is no obvious choice, and you will need to weigh your options carefully and 
make a decision, with the help of your doctor and your loved ones, based on many 
factors—not only the stage of your cancer, but also your age, lifestyle, and risk of side 
e� ects such as urinary incontinence and erectile dysfunction. You might even opt for 
no treatment at all (see “Active surveillance,” page ).

� ere are several initial options: radical prostatectomy (surgically removing the 
prostate gland); radiation, including external beam or implanted pellets (brachy-
therapy); focal therapy (which leaves most of the gland intact); or hormone therapy 
(which suppresses testosterone, a hormonal “fuel” to prostate cancer). � ese treat-
ments may be used alone or in combination, depending on a man’s age, the stage of 
the cancer, and personal preferences regarding the side e� ects of the treatments and 
the lifestyle changes they may entail. 

Moreover, researchers are always pushing the boundaries and looking for new 
ways to treat prostate cancer. In , advances continued with the approval of 
radium- (Xo� go), which delivers pinpoint radiation at prostate cancer in the bone. 
Many other new medications have been approved over the past few years. Here are 
some of them: 

•  abarelix (Plenaxis), available in Europe, and degarelix (Firmagon), both hormone 
therapy drugs 

•  abiraterone (Zytiga), carbazitaxel (Jevtana), enzalutamide (Xtandi), and sipuleu-
cel-T (Provenge) for men with advanced cancer

•  denosumab (Xgeva) for bone complications of prostate cancer treatment.

� e wide variety of treatments can be confusing for patients and doctors alike. 
But it isn’t simply a question of variety. No one treatment has emerged as preferred. 
� at means there are a lot of case-by-case decisions to be made. Several years ago, the 
American Urological Association (AUA) panel on prostate cancer recommended that 
men with early prostate cancer be given a choice of active surveillance, radiation, or 
surgery. � e association issued new guidelines in  for advanced prostate cancer 
cases that also leave patients and their doctors with many choices to make. 

With this in mind, the following sections describe the available treatments, with 
the aim of helping you make a decision based on your doctor’s recommendations 
and how a particular treatment will likely a� ect your quality of life. As you evalu-
ate your treatment options, think not only about your situation today, but also about 
your hopes and expectations for the next � ve or  years. For example, if you look 
forward to spending as many years as possible with your spouse and grandchildren, 
you might choose the treatment that gives you the best chance of survival, with less 
regard for possible side e� ects. On the other hand, if you are a sexually active man, 
you may want to focus on treatment options that give you the best chance to preserve 
sexual function.

continued from page 61
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Surgery
� e best candidates for surgery are men whose disease is con� ned to the gland itself 
(stages T and T), who are under age , and who are in good general health. Sur-
gery that removes the entire prostate gland is called radical prostatectomy, and it’s long 
been the standard surgical treatment for prostate cancer. In this context, radical has 
nothing to do with politics. It means removing a� ected tissue and any surrounding 
tissue that might also be a� ected. In addition to removing the patient’s prostate gland, 
a radical prostatectomy almost always also involves removing the seminal vesicles, 
slender saclike glands that, along with the prostate, release � uid that becomes part of 
semen. In some cases, the surgeon also removes pelvic lymph nodes.

In the past decade, however, the way this surgery is performed has undergone a 
profound shi� . In the traditional technique, called radical retropubic prostatectomy, 
the surgeon makes an incision from just below the navel to the public bone to gain 
access to the prostate. � is open surgical technique has been supplanted by laparo-
scopic surgery, which involves inserting instruments and tiny cameras through much 
smaller, “keyhole” incisions—and in particular by robot-assisted laparoscopic surgery. 
In robot-assisted surgery, the surgeon sits at a console and uses remote controls to 
move robotic arms that are holding laparoscopic instruments (see Figure , below).

Experts are divided about whether the shi�  to robotic surgery is a positive devel-
opment. Research has shown that robotic surgery probably does result in less blood 
loss and fewer transfusions. � ere may be fewer side e� ects, too. A  European 

Console containing 
computer screens 
and controls

Robotic arms

To perform a robot-assisted laparoscopic prostatectomy, the surgeon sits at a console several feet away To perform a robot-assisted laparoscopic prostatectomy, the surgeon sits at a console several feet away 
from the operating table and manipulates robotic arms fi tted with tiny cameras and surgical instru-
ments to locate and remove the diseased prostate gland. The console contains two full-color computer 
screens that provide a magnifi ed, three-dimensional view of the prostate and surrounding tissues. The 
surgeon guides the robotic arms by manipulating the controls while watching the screens.

Figure . Operating robotically
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meta-analysis that included  studies concluded that urinary incontinence rates were 
lower among patients who had robot-assisted surgery compared with those who had 
open surgery or laparoscopic surgery that wasn’t robot-assisted. � e same investi-
gators reported that erectile dysfunction rates were lower in robot-assisted surgery 
patients than among patients who had the traditional open operation; the rates for the 
robot-assisted and standard laparoscopic patients were a statistical tie. 

Yet there are problems. When a Johns Hopkins researcher compared FDA records 
with other publicly available records, he found that complications from robot-assisted 
surgeries (not just prostatectomies) were underreported to the agency, a troubling if 
not completely unexpected � nding. (For reference, see “Robotic surgery complica-
tions,” at right.) And at least for the time being, robot-assisted surgery makes prosta-
tectomy more expensive, adding up to $, in cost to the standard operation, partly 
because medical centers must recoup the cost of investing in the million-dollar-plus 
machines. 

It’s clear that “the robot” has transformed prostatectomy—and is here to stay. 
Still, there is no hands-down “surgical winner” so far in terms of overall bene� ts and 
risks. Besides, focusing on technique may be missing the big picture, because study 
a� er study has shown that the most important determinant of surgical outcome is the 
experience and skill of the surgeon. � e best results, in terms of avoiding complica-
tions such as urinary incontinence, are obtained by surgeons who do large numbers of 
these procedures in high-volume hospitals.

Leaving no cancer behind
Before taking out the prostate—except in the case of the perineal technique (see 
“Another surgical option,” at right)—the surgeon may remove lymph nodes that 
could have been in� ltrated by the cancer. A pathologist will immediately examine 
the nodes. If cancer is present, the operation usually will go no further because this 
means the cancer has spread beyond the prostate, in which case other treatments are 
more appropriate than removing the prostate. Some surgeons advocate going ahead 
with the prostatectomy anyway. For that reason, it’s important to discuss this possibil-
ity ahead of time with your surgeon, so that you can express your preference about 
whether to go forward with the prostatectomy.

If the lymph nodes show no cancer, the surgeon carefully separates the prostate 
and the seminal vesicles from the surrounding tissues and removes them. Later, the 
pathologist examines these organs. If the cancer is con� ned to the prostate, odds are 
good that the cancer won’t return. If the cancer has already spread beyond the capsule 
surrounding the gland, additional treatment may be necessary.

Prostatectomy is a balancing act. � e cancer treatment goal is to cut out the gland 
and enough surrounding tissue to completely remove the cancer while at the same 
time leaving enough of the nerves and surrounding tissue intact to preserve erectile 
and urinary function. It can look as if all of the cancer has been removed, but when a 
pathologist examines tissue samples, cancer cells may be lurking right along the edge 
of the cut tissue. � is means that some cancer cells may have been le�  behind, in what 
doctors and pathologists call a positive surgical margin. When pathologists � nd a pos-

Robotic surgery 
complications

Cooper MA, Ibrahim A, Lyu H, et al. 
Underreporting of Robotic Surgery 
Complications. Journal of Healthcare 
Quality ; Electronic publication Quality ; Electronic publication Quality
ahead of print. PMID: .

See page .

Another surgical option

The perineal technique involves 
the surgeon gaining access 
to the prostate by making an 
incision in the perineum, the 
area between the anus and the 
base of the scrotum. It is sel-
dom used. Proponents of the 
perineal approach say that it 
causes less pain. The big disad-
vantage to this approach is that 
it doesn’t permit access to the 
pelvic lymph nodes, where pros-
tate cancer may have spread.
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itive margin, further treatment is generally needed for the remaining cancerous tissue 
that is presumably le�  in the patient’s body.

Although preserving erectile function weighs on the minds of patients (and sur-
geons), it’s also wise to be aware of the impact of prostatectomy on urinary function. 
Apical disease—meaning that the tumor is located in the apex section of the prostate, 
in the area surrounding the urethra—poses a particular challenge for surgeons. If they 
attempt to avoid damaging the urinary tract and sphincter, they may leave behind a 
positive margin. If they aggressively remove tissue, they may damage the sphincter 
and increase the risk of urinary incontinence.

Traditional open surgery and robotic-assisted surgery seem to be about equally 
e� ective at removing prostate cancer. Follow-up PSA tests used to determine whether 
PSA rises a� er surgery (a sign that some cancer remains and has started to grow) � nd 
that “biochemical disease-free survival” at both the � ve- and seven-year mark is about 
the same for patients who underwent open or robotic surgery. 

Nerve-sparing surgery
Men have traditionally shuddered at the risks of radical prostatectomy, especially per-
manent impotence, which used to occur in nearly all cases. But that began to change 
in the early s, when the nerve-sparing operation was developed. During this sur-

Nerves

Bladder

Prostate

Rectum

The goal of radical prostatectomy is to cure early prostate cancer that is confi ned to the prostate by The goal of radical prostatectomy is to cure early prostate cancer that is confi ned to the prostate by 
removing the entire gland. Because the prostate is wedged tightly between the bladder and the 
rectum, the procedure is a delicate task that should be performed by a skilled urologic surgeon. The 
nerves that are responsible for erections are often damaged during the operation, so impotence is a 
common complication. A variation on this procedure, the nerve-sparing prostatectomy, attempts to 
preserve potency by removing the prostate without disrupting the nerves.

Figure . The prostate and its nerves

Keeping statistics in 
perspective

The research on outcomes after 
surgery, radiation, and other 
types of prostate cancer treat-
ments has focused mainly on 
men diagnosed on the basis of 
symptoms. There is still no proof 
that any of these interventions 
prevent death or even extend 
lives in men whose prostate 
cancers were diagnosed on 
the basis of screening with 
PSA tests and who had no 
symptoms.
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gery, doctors attempt to spare the two bundles of nerves that lie on either side of the 
prostate gland and control erections (see Figure , page ). � is type of operation 
may also reduce the likelihood of other serious side e� ects, such as urinary inconti-
nence and signi� cant blood loss.

Almost all men undergoing prostatectomy would prefer to have the nerve-sparing 
procedure, and it’s available across the country. However, success is not guaranteed. 
If the tumor is too close to a nerve bundle, the nerves can’t be saved—and saving one 
nerve bundle is not as likely to preserve erectile function as saving both of them. Even 
if the procedure is successful, it can take a year or more for the tiny nerve � bers—which 
o� en stop transmitting impulses when they’ve been traumatized by the surgery—to heal 
su�  ciently to restore sexual function. Estimates of the number of men undergoing radi-
cal prostatectomy who actually regain their ability to have erections range widely, from 
% to %. Why the enormous range? It’s at least partly because some research relies on 
patient-reported outcomes, while other research relies on physician estimates. Patients 
are o� en reluctant to report things that they perceive may disappoint the surgeon. 

It’s important to choose an experienced surgeon. � e likelihood of a successful 
outcome—in terms of preserving potency, preventing incontinence, and most impor-
tantly, curing the cancer—generally correlates with experience. � e number of proce-
dures a surgeon performs does not necessarily make him or her better than one who 
does fewer; however, a minimum of  to  prostatectomies per year is necessary to 
be su�  ciently skilled at the operation. Recovery of sexual function also depends on 
the patient’s age and the location of the tumor. Medication may be prescribed to help 
this process (see “Treating erectile dysfunction,” page ).

Safety
No matter how it is performed, prostatectomy is a relatively safe operation. � e like-
lihood of death during or directly a� er a radical prostatectomy is less than %. � e 
techniques vary in terms of how much blood a patient may lose during surgery and 
whether he will require a transfusion. One review found that % of men who under-
went open prostatectomy required a blood transfusion during surgery, compared with 
.% of men who underwent laparoscopic surgery and .% of men who had robot-
assisted surgery. � e rate of other medical complications appears similar, regardless of 
the type of surgery. In both the review just mentioned and in a separate study, about 
% of men experienced a complication due to prostatectomy (such as respiratory dis-
tress, intestinal obstruction, urinary tract infection, or stomach pain). However, more 
recent studies suggest that robotic surgery may be less likely than open surgery to 
result in these complications (% or % for robotic, compared with % for open). It 
may be that as surgeons become more experienced with the robotic techniques, com-
plication rates are dropping.

Recovery
Depending on the technique used and a man’s health, recovery usually involves one to 
three days in the hospital and several weeks at home. Men undergoing robotic surgery 
tend to go home faster than those undergoing open surgery. � e patient will need to 
urinate through a catheter for a week or two while the urethra heals.
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Complications
Urinary incontinence and erectile dysfunction are the most common—and o� en 
most distressing—complications of prostatectomy. A review of the literature con-
ducted for the U.S. Preventive Services Task Force found that prostate cancer surgery 
signi� cantly increased a man’s chances of developing urinary incontinence. � e only 
randomized controlled study included in the review found that % of men who had 
prostatectomy developed urinary incontinence, compared with % of those who 
chose watchful waiting. Prostatectomy also increased a man’s risk of developing erec-
tile dysfunction. In the randomized controlled study just mentioned, % of men who 
underwent prostatectomy had problems with erections, compared with % of men 
assigned to watchful waiting. (For references, see “Outcomes of prostate cancer sur-
gery,” at le� .)

Radiation therapy 
Radiation is used to treat a wide variety of cancers, including prostate cancer. Radia-
tion therapy is a reasonable alternative to surgery for early-stage prostate cancer. Radi-
ation can be delivered to the prostate gland in two ways: by aiming an external beam 
of radiation at the tumor or by surgically implanting small radioactive pellets in the 
prostate gland (an approach called brachytherapy). Just as with surgery, no single form 
of radiation therapy has emerged as the “winner.” Moreover, within those two big cat-
egories of external beam radiation and brachytherapy, there are many variations and 
modi� cations. Table  on pages  and  will help you compare them.

If you choose radiation treatment, your doctor will likely recommend a treatment 
approach that takes into account your risk pro� le, which is based on the stage of your 
cancer (see Table , page ), PSA levels, and tumor Gleason score. Brachytherapy is 
usually o� ered only to men with early-stage prostate cancer who are considered low 
risk. External beam radiation therapy combined with hormone therapy is the standard 
for men with more advanced cancer or an intermediate- to high-risk pro� le. External 
beam radiation is also sometimes used a� er surgery if tissue that has been removed 
reveals that the cancer has spread beyond the prostate capsule, or it may be used some 
months a� er surgery if a PSA test indicates the presence of residual cancer (see “Radi-
ation treatment a� er prostatectomy,” page ).

� e criteria for low-, intermediate-, and high-risk cancer vary, depending on the 
study, the doctor, and the medical center. Take a look at Table  on page  for one 
commonly used set of criteria. However, the best way to assess your risk is to work 
with your doctor or another clinician. Online risk calculators can be very helpful and 
are relatively easy to understand. 

Radiation vs. surgery
So far the evidence suggests that radiation therapy is comparable to surgery at con-
trolling prostate cancer—at least in men with a high-risk pro� le. In , researchers 
reported that % of men treated with either radical prostatectomy or external beam 
radiation therapy, with or without androgen deprivation therapy, were still alive  
years later.

Outcomes of prostate 
cancer surgery
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� e use of radiation therapy in men in the low- or intermediate-risk categories is 
more controversial, especially in men ages  and younger (see “� e age factor,” page 
). One important study showed that brachytherapy was just as e� ective as radical pros-
tatectomy for men with low- or intermediate-risk pro� les, but the study followed the 
men for an average of only four to � ve years, which is not long enough to provide insight 
into long-term survival. 

Studies that have used patient outcomes to construct mathematical models of 
data—a sophisticated technique but one that is not universally supported—have con-
cluded that radical prostatectomy o� ers better chances of survival than radiation 
therapy. For example, the CaPSURE registry tracked outcomes for , men diag-
nosed with localized prostate cancer. � ey concluded that men who underwent radi-
cal prostatectomy were half as likely to die from prostate cancer than those who had 
radiation therapy. Another study, published in , concluded that radical prostatec-
tomy o� ered a small but statistically signi� cant improvement in survival when com-

Table . Comparison of forms of radiation therapy

Treatment Ideal candidates Treatment time 
and recovery

Possible side 
eff ects

Advantages Disadvantages

Standard external 
beam radiation 
techniques: 
three-dimensional 
conformal radiation 
therapy (D-CRT)
and intensity-mod-
ulated radiation 
therapy (IMRT)

Older patients or 
those with multiple 
medical conditions; 
patients whose 
cancer has spread 
outside the pros-
tate capsule; men 
who have had a 
transurethral resec-
tion of the prostate 
(TURP).

– treatments 
(fi ve times a week 
for seven to nine 
weeks); each treat-
ment takes about 
 minutes.

Bowel problems 
(diarrhea, blood in 
stool, rectal leak-
age, rectal pain), 
frequent urination, 
blood in the urine, 
urinary inconti-
nence (increases 
over time), impo-
tence (develops 
slowly), fatigue.

Both D-CRT and 
IMRT are very 
well-understood 
therapies with 
well-documented 
outcomes.
IMRT may, in 
theory, allow more 
accurate targeting 
of the tumor than 
D-CRT so that 
there’s less dam-
age to surrounding 
healthy tissue. The 
intensity of each of 
the beams can be 
adjusted.

Length of treat-
ment makes it 
inconvenient, 
especially for men 
living far away from 
a treatment facility 
or those who travel 
frequently.
In rare cases, the 
radiation may miss 
part of the tumor 
if the beam is too 
narrowly focused.

Proton beam 
therapy

– treatments 
(fi ve times a week 
for seven to nine 
weeks); each treat-
ment takes about 
 minutes.

May be able to 
deliver more 
radiation to the 
prostate and less 
to surrounding 
tissues, causing 
less damage to 
nearby structures; 
protons release 
their energy after 
traveling a certain 
distance, limiting 
damage to the 
tissue they pass 
through.

Available at only 
 sites in the 
United States.
May not be cov-
ered by insurance.
More research is 
needed to deter-
mine whether 
it reduces side 
eff ects.

continued on page 
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Table . Comparison of forms of radiation therapy  continued from page 

Treatment Ideal candidates Treatment time 
and recovery

Possible side 
eff ects

Advantages Disadvantages

Stereotactic 
radiation therapy 
(e.g., CyberKnife, 
GammaKnife)

Older patients or 
those with multiple 
medical conditions; 
patients whose 
cancer has spread 
outside the pros-
tate capsule; men 
who have had a 
transurethral resec-
tion of the prostate 
(TURP).

Usually fi ve outpa-
tient treatments, 
each lasting  to 
 minutes. May 
require fewer treat-
ments if combined 
with another form 
of radiation.

Bowel problems 
(diarrhea, blood in 
stool, rectal leak-
age, rectal pain), 
frequent urination, 
blood in the urine, 
urinary inconti-
nence (increases 
over time), impo-
tence (develops 
slowly), fatigue.

Corrects for small 
movements and 
changes in the 
prostate during 
the course of 
treatment.

Limited availability.

Short-term data 
suggest equal 
effi  cacy to other 
forms of radiation 
therapy.

TomoTherapy 
(a slightly diff erent 
type of stereotactic 
radiation therapy)

Number of treat-
ments varies 
depending on 
tumor charac-
teristics. Each 
treatment lasts 
about  minutes.

Integrates CT scan-
ning at each visit to 
correct for changes 
in the prostate. 
Beams rotate  
degrees around 
the patient for 
greater accuracy.

Device hasn’t been 
commercially avail-
able for very long. 
It’s not available in 
all areas.

Permanent 
seed implants 
(brachytherapy)

Men with early-
stage cancer and 
prostate volume of 
less than  ml.

Half-day to full-
day outpatient 
procedure with 
anesthesia.

Impotence and 
urinary and bowel 
problems.

Pain and rectal 
irritation usually 
resolve in about a 
month.

Radiation is con-
centrated in the 
prostate, poten-
tially sparing the 
urethra, bladder, 
rectum, and 
nerves.

Can be used with 
external beam 
radiation in high-
risk patients.

Small risk that 
unlinked seeds 
will migrate or be 
passed in the urine. 
Rarely, seeds enter 
the bloodstream 
and travel to the 
lungs or other 
parts of the body.

May cause severe 
urinary toxicity, 
which may last a 
long time.

High-dose-rate 
brachytherapy

Intermediate- 
and high-risk 
patients.

Usually three treat-
ments over a few 
days; treatments 
last about 
 minutes.

Needles remain in 
place until after the 
fi nal treatment.

Requires a hospital 
stay.

Limited availability.
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pared with radiation therapy, regardless of a man’s risk pro� le. Many doctors—and 
their patients—are looking forward to results from the ProtecT study, a randomized 
trial in Britain designed to compared the outcomes from radiation, surgery, and active 
surveillance. 

� e most common side e� ects of radiation therapy are bowel problems (such as 
diarrhea, blood in the stool, and rectal pain), urinary di�  culties, and erectile dysfunc-
tion. Several of these problems may become worse with time. Although some stud-
ies have tried to quantify the risks of such side e� ects, most have not provided details 
about the types of radiation or doses that cause them. One observational study that 
did report such details found that external beam radiation therapy was least likely to 
cause urinary incontinence and that low-dose brachytherapy was least likely to cause 
erectile dysfunction (see Table , below). � ere is also a small but de� nite increased 
incidence of rectal cancer a� er radiation therapy. Researchers are investigating ways to 
reduce these side e� ects by modifying treatments. 

Results were reported in  from a large study that compared the long-term 
urinary, bowel, and sexual function side e� ects from external beam radiation with the 
side e� ects from radical prostatectomy. Radical prostatectomy caused more urinary 
and sexual side e� ects during the � rst several years a� er treatment, but external beam 
radiation was associated with more bowel problems. However, a� er  years, the dif-
ferences between the two treatments disappeared. (For reference, see “Radiation vs. 
surgery,” at right.)

The age factor
Any man with prostate cancer can elect to have radiation therapy. But prostate cancer cells can some-
times survive a full course of radiation, meaning that the disease may recur years later, when it can 
no longer be treated with radiation. (There is a limit to how much radiation one can have.) This is the 
main reason urologists tend to recommend surgery for men with early-stage cancer who are age  
or younger and to recommend radiation therapy for men over age . Between these ages, the choice 
of treatment will hinge upon several factors, such as your general health, life expectancy, urinary and 
erectile function, lifestyle, and preferences, as well as the extent of your cancer. However, radiation 
oncologists often disagree with these age breakdowns, and improved techniques are leading many to 
challenge once widely held beliefs about age and radiation therapy.

Table . Rates of side eff ects reported by patients three years after intervention

Type of radiation therapy
Percentage of men with 
urinary incontinence

Percentage of men with 
erectile dysfunction

High-dose-rate brachytherapy % %

Low-dose-rate brachytherapy .% %

External beam radiation therapy .% %

Source: Smith DP, King MT, Egger S, et al. Quality of Life Three Years After Diagnosis of Localized Prostate 
Cancer: Population Based Cohort Study. BMJ ;:b. PMID: .BMJ ;:b. PMID: .BMJ

Radiation vs. surgery

Resnick MJ, Koyama T, Fan KH, et al. 
Long-Term Functional Outcomes after 
Treatment for Localized Prostate Can-
cer. New England Journal of Medicine
;:–. PMID: .

See page .
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External beam radiation
During external beam therapy (see Figure , below) rays of high-energy radiation are 
aimed directly at the prostate tumor (and sometimes at nearby lymph nodes). External 
beam radiation therapy e� ectively destroys cancer cells, but it can also damage adjoin-
ing healthy tissue. To limit the collateral damage, a specialist determines the exact 
location of the tumor using a CT scanner. � is technology relays images to a computer 
that constructs a detailed three-dimensional map of the prostate and seminal vesicles. 
� e map allows the radiation therapist to precisely target the cancerous tissue while 
shielding the healthy tissue nearby.

� e therapist places the patient on the table in exactly the right position, checks 
the computer settings, and � nally activates the device that delivers the radiation.

Several types of external beam radiation therapy are used:
� ree-dimensional conformal radiation therapy (D-CRT) was once the 

standard form of outpatient radiation therapy. It involves taking three-dimensional 
pictures of the prostate and surrounding structures before treatment to pinpoint their 
locations. Using computer so� ware, radiation oncologists and physicists determine 
the angles at which the beams of radiation should enter the tissue. In this way, the 
radiation � eld conforms to the shape of the treatment area and helps keep radiation 
away from the bladder and rectum.

Intensity-modulated radiation therapy (IMRT) is a newer form of D-CRT 
that allows doctors to change the intensity of the radiation within each of the radiation 
beams—increasing radiation to the prostate while reducing radiation to normal tis-

Planned path of 
radiation beam

Prostate

During external beam radiation for prostate cancer, a patient will typically wear a gown During external beam radiation for prostate cancer, a patient will typically wear a gown 
or sweat pants that can easily be removed so that the area to be treated can be aligned 
with a ray of light that matches the path of the radiation. The radiation beam itself is not 
visible. Marks on the skin or metallic gold implants (called gold fi ducials) in the prostate 
help pinpoint the gland’s location. The patient may also lie in a custom-made body “cast” to 
immobilize the pelvis.

Figure . External beam radiation therapy
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sues. Because treatment conforms so tightly to the prostate, the gland’s exact location 
must be determined at the start of each treatment. � is is now the most commonly 
used form of radiation therapy in the United States, but there’s some concern that it 
is being overused. A  study found that rate of referral for IMRT increased from 
about % in  to % in  among urology groups that owned IMRT equip-
ment. Among those groups who didn’t, the IMRT referral rate increased modestly 
from % to just under %. Another  study showed that treatment of low-risk 
prostate cancer in men at high risk from dying from another condition—such as heart 
disease—is increasing and that IMRT is o� en the treatment being used. (For refer-
ences, see “Intensity-modulated radiation therapy,” at right.)

Proton beam therapy exhibits the same precision as IMRT, but it uses protons 
instead of photons, which are used in conventional radiation. During proton beam 
therapy, radiation is released in a very narrow band, thus theoretically minimizing 
damage to surrounding tissue. However, proton beam therapy is more costly, and a 
 study comparing IMRT with proton beam therapy found no di� erence in side 
e� ects a year a� er therapy. Dr. Marc Garnick, editor in chief of the Annual, says that 
ideally, all men receiving proton beam therapy would be enrolled in a clinical trial 
so that the risks and bene� ts of the therapy would be discovered in a well-designed 
study. At this time, proton beam therapy is available at only a few centers because it 
requires a cyclotron (a type of particle accelerator that is prohibitively expensive for 
many hospitals) to deliver the radiation. (For reference, see “Proton beam therapy,” 
at right.)

Stereotactic body radiation uses image guidance and computer-controlled 
robotics to deliver multiple beams of radiation to the tumor from almost any direc-
tion. Several devices are available to deliver this form of radiation, so patients may 
also hear this method referred to as the CyberKnife, the Gamma Knife, Tomo� er-
apy, or other brand names. While planning treatment, the radiologist implants tiny 
gold pellets called � ducials in the prostate gland to make it more visible for treatment 
purposes. � e computer system tracks the tumor’s position, detects prostate move-
ment, and automatically adjusts the delivery of radiation, if necessary, to account for 
any change.

Hypofractionated radiation therapy divides the total dose of radiation into Hypofractionated radiation therapy divides the total dose of radiation into Hypofractionated radiation therapy
larger doses that are given in fewer sessions. Some calculations suggest prostate can-
cer would be especially susceptible to a shorter, more intense radiation schedule, and 
hypofractionated radiation is becoming used more o� en. Research results have varied, 
however, and results reported in  from a fairly large study of  men were incon-
clusive. (For reference, see “Hypofractionated radiation therapy,” at right.)

Targeted delineation uses imaging technology to pinpoint radiation therapy. 
MRI scans can be used to locate tumors and plan where radiation should be tar-
geted for maximum e� ect. Currently, MRI scans require the use of an endorectal coil 
inserted into the rectum, but a more powerful scanner (-Tesla) may allow MRI imag-
ing of the gland without the coil. Positron emission tomography (PET) is also being 
used to image the gland and locate tumors so that treatment can zero in on the cancer 
and spare surrounding tissue. 

Intensity-modulated 
radiation therapy

Jacobs BL, Zhang Y, Schroeck FR, et al. 
Use of Advanced Treatment Technologies 
among Men at Low Risk of Dying from 
Prostate Cancer. Journal of the American 
Medical Association ;:–. 
PMID: .

Mitchell JM. Urologists’ Use of Intensity-
Modulated Radiation Therapy for Prostate 
Cancer. New England Journal of Medicine
;:–. PMID: .

Proton beam therapy

Yu JB, Soulos PR, Herrin J, et al. Proton ver-
sus Intensity-Modulated Radiotherapy for 
Prostate Cancer: Patterns of Care and Early 
Toxicity. Journal of the National Cancer 
Institute ;:–. PMID: .

Hypofractionated 
radiation therapy

Pollack A, Walker G, Horwitz EM, et al. 
Randomized Trial of Hypofractionated 
External-Beam Radiotherapy for Pros-
tate Cancer. Journal of Clinical Oncology
;:–. PMID: .

See page .
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Brachytherapy 
Rather than delivering radiation from an external source, brachytherapy delivers radi-
ation from a source placed inside the body. Brachy- is Greek for “short,” so brachyther-
apy refers to the radiation source being a short distance from the cancer. Sometimes 
brachytherapy is called internal radiation therapy or interstitial radiation therapy. � e 
most common form of brachytherapy is permanent brachytherapy. Other names for 
it are low-dose-rate brachytherapy or seed implantation. � is form of brachytherapy 
involves placing  to  radioactive pellets, or “seeds,” in or near the prostate tumor 
(see Figure , below). � e number of seeds depends on the size of the gland.

A� er the patient receives either general or spinal anesthesia, the doctor places an 
ultrasound probe in the man’s rectum and a catheter in his bladder. Viewing a com-
puterized map of the prostate, the doctor guides the placement of the seeds, using a 
template and a needle to insert them through the perineum. Doctors leave the seeds, 
which are smaller than grains of rice, in place permanently. Over time, the seeds emit 
less and less radiation until they become nonradioactive. Depending on the type of 
seeds, the loss of radioactivity may take three months to a year.

One advantage of permanent brachytherapy is that it’s usually an outpatient pro-
cedure. Most men go home as soon as the anesthesia wears o� . If you have permanent 
brachytherapy, you will need to abstain from sex for about two weeks and then use a 
condom for several weeks to protect your partner from radiation exposure. In addi-
tion, the ejaculate may be bloody and low in volume at � rst.

ProstateTemplate
guide

Ultrasound transducer

Urinary
catheter

Radioactive Radioactive 
implants 
(seeds)

Rectum

Implantation 
needle

Bladder

Most radiation oncologists use three-dimensional treatment planning and a template guide to pre-
cisely implant radioactive seeds and to ensure that radiation is evenly distributed throughout the 
prostate. Ultrasound, delivered through an ultrasound probe, or transducer, allows them to view the 
prostate throughout the procedure.

Figure . Permanent brachytherapy (seed implantation)
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� ere is a small risk that the seeds will be discharged during urination, so some 
doctors suggest straining the urine for a few days, though iodine seeds can be � ushed 
down the toilet. Seeds are usually linked together into strands before insertion; in rare 
cases, when seeds are not linked together, a solo seed can enter the bloodstream and 
travel to the lungs or another part of the body. � e radiation emitted by a single seed 
is low, so it shouldn’t pose any signi� cant health problems.

Some men choose seed implants because they are more convenient than external 
beam radiation, requiring only a single treatment. However, Dr. Marc Garnick, edi-
tor in chief of the Annual, doesn’t usually recommend brachytherapy to his patients 
because it may cause severe urinary tract side e� ects. Although this is rare, the prob-
lem can last a long time.

In some very rare instances, a doctor may suggest a di� erent type of brachyther-
apy called high-dose-rate brachytherapy, in which the seeds are temporarily placed 
and then removed several days later. As with permanent brachytherapy, the radioac-
tive material is inserted into the prostate. But given the high intensity of the material, 
it cannot be le�  in the body for long. A� er a set period of time, a remote-controlled 
machine pulls the material out. � e process is then repeated several times in one day 
or over multiple days. Catheters that contain the seeds remain in place until a� er the 
� nal treatment.

One reason most radiation oncologists don’t use high-dose-rate brachytherapy is 
that it’s di�  cult for patients to have the catheter in the perineum for a few days. How-
ever, in patients with intermediate- and high-risk tumors who plan to undergo exter-
nal beam radiation, having high-dose-rate brachytherapy beforehand might kill tumor 
cells more e� ectively. It could also reduce the number of weeks needed for external 
beam radiation. However, most radiation facilities do not o� er high-dose-rate brachy-
therapy because other treatments are less complicated and usually just as e� ective.

Radiation treatment after prostatectomy 
Radiation is front-line therapy for prostate cancer, but it is also used after radical prostatectomy. 
Adjuvant radiation is radiation therapy given soon after surgery. Salvage radiation is radiation 
therapy given after radical prostatectomy hasn’t fully worked: the cancer has come back or PSA levels 
have started to rise. 

In , the American Urological Association and the American Society of Radiation Oncology 
issued new guidelines for adjuvant and salvage radiation. The guidelines say that after prostatectomy, 
patients with pathological fi ndings that suggest cancer is still present should be informed that radia-
tion therapy will reduce the risk of local recurrence and clinical progression, but that the eff ect on the 
potential for spread (metastasis) is less clear. Similarly, the guidelines say that patients with signs 
that prostate cancer has returned after radical prostatectomy should be off ered salvage radiation even 
without evidence of distant metastatic disease and be told that radiation is likely to be most eff ective 
when PSA levels are low.

These guidelines allow for plenty of discretion; they do not set a strict standard of care. Whether 
a patient should have adjuvant or salvage radiation needs to be decided on a case-by-case basis that 
factors in a man’s overall health and outlook.
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Focal therapy
Instead of removing the whole prostate, focal therapy, also called targeted therapy, 
treats the part of the prostate where the cancer is located. Focal therapy has been lik-
ened to a lumpectomy done for breast cancer, which targets only the cancerous mass 
while sparing the rest of the breast. In the same way, focal therapy destroys the tumor 
while sparing the surrounding tissue. � e hope is that this approach will not only 
remove the cancer, but also spare men side e� ects such as erectile dysfunction and uri-
nary incontinence, which are commonly seen with prostate cancer treatment. 

A  review of  studies of focal therapy gives some reason to be optimistic 
about the strategy. Over all, the studies show good results for limiting the urinary 
incontinence and erectile dysfunction commonly seen with prostate cancer treatment. 
Moreover, biopsies a� er focal therapy show that it can eliminate clinically signi� cant 
cancer. What’s lacking, though, are studies with long-term follow-up that would indi-
cate whether the early clean bills of health stayed that way. 

Since focal therapy does not treat the entire prostate, consistently � nding and hit-
ting the target area is essential. � anks to dramatic improvements in imaging technol-
ogies, such as MRI, physicians can use mapping biopsies to better determine whether 
cancer has spread to the seminal vesicles and can map a tumor’s location more pre-
cisely than ever before (see Figure , at le� ).

Focal therapy is best understood as an overall approach to treatment—one that 
can use several di� erent technologies to get rid of the cancer. � e techniques used 
most o� en so far are cryotherapy, which involves freezing tissue, and high-intensity 
focal ultrasound, a powerful version of the high-frequency sound waves used to image 
fetuses during pregnancy. 

Although focal therapy certainly seems promising, it’s wise to keep caveats in 
mind. Most prostate cancer is “multifocal”—spread throughout the gland. � ere’s 
some debate about how important it is to remove all the cancer; some tumors may be 
clinically insigni� cant and likely to grow very slowly or not at all. At present, reliably 
distinguishing the dangerous cancers from the harmless ones isn’t possible. On the � ip 
side, focal therapy could potentially contribute to the overtreatment problem, because 
doctors might be more willing to treat small, localized cancers that should be moni-
tored rather than treated right away. Long-term studies are needed to assess whether 
focal therapy is truly as e� ective as prostatectomy or radiation. 

Men who have low-risk, localized prostate cancer—and who are not eligible for or 
able to tolerate other types of prostate cancer treatments—might consider enrolling in 
a focal therapy clinical trial. For information about studies that are under way, go to 
www.clinicaltrials.gov and type in “focal therapy prostate cancer” into the search box. 
(For references, see “Focal therapy,” page .)

Cryotherapy. Cryotherapy, also called cryosurgery and cryoablation, kills cancer 
cells by freezing them. It is the one of the technologies used in focal therapy. Doctors 
have used cryotherapy for over  years to treat tumors and precancerous moles. In 
the s, improvements in technology raised hopes that cryotherapy might be used 
to treat prostate cancer.

Figure . 
Mapping biopsies

During a mapping biopsy, 
tissue samples are taken every 
 millimeters, front to back and 
side to side. The radiologist 
places a grid over the perineum 
to aid the process. Each dot 
on the grid represents a hole 
through which a needle can be 
inserted. This allows doctors 
to map the location of tumors 
in three dimensions and 
determine if a patient might be 
a candidate for focal therapy.
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Although approved by the FDA and covered by Medicare, cryotherapy for local-
ized prostate cancer isn’t widely used. Few randomized controlled studies have exam-
ined its e� ectiveness. Most of the evidence is from case series—outcomes of individual 
patients. Results have varied depending on the type of equipment used and how 
results were measured, making it di�  cult to draw direct comparisons between groups 
of patients.

Complications from cryotherapy may be severe. � ey include rectal � stula (an 
abnormal opening in the skin near the anus that leads to the rectum); urinary stress 
incontinence; and—most o� en—erectile dysfunction, which a� ects % to % of 
men a� er treatment because there’s no way to avoid freezing and destroying some 
nerves. � ere is also the chance that some cancer will be le�  behind, requiring more 
treatment. Dr. Marc Garnick, editor in chief of the Annual, doesn’t recommend cryo-
therapy as a � rst choice. If you do consider it, the doctor should have extensive experi-
ence with the technique. 

High-intensity focused ultrasound. When physicians use ultrasound as a diag-
nostic tool, the low-intensity, high-frequency sound waves deposit small amounts 
of energy as they travel through tissue. High-intensity focused ultrasound (HIFU) 
increases the intensity of the sound waves and focuses them on a single point. � at 
directs a large amount of energy into the tissue—in this case, the prostate. � e energy 
creates heat—temperatures can rise to ° F (° C) or higher—that irreversibly dam-
ages cells in seconds.  

HIFU is another technology used in focal therapy, though it’s still considered 
experimental in the United States and much of Europe. Some men seeking treat-
ment have traveled to Mexico or Canada for the procedure, o� en as a result of heavy 
marketing practices, and they face the necessity of paying for the procedure out of 
pocket. Until studies determine whether HIFU is safe and e� ective over longer peri-
ods of time, men should consider undergoing this treatment only as part of a clinical 
trial. Several HIFU studies are now under way, with recruitment criteria and details 
listed at www.clinicaltrials.gov.www.clinicaltrials.gov.www.clinicaltrials.gov

� e most frequent complications a� er HIFU are urinary incontinence, other blad-
der and urethral conditions, and erectile dysfunction. � e available research suggests 
that erectile dysfunction a� ects % to % of men who undergo HIFU—a range 
so broad that the studies likely used di� erent criteria to assess erectile function or 
recruited di� erent populations of men.

Hormone therapy
Androgens, the family of male sex hormones that includes testosterone, function as 
a fuel for growth in normal development. However, in some men they can also drive 
the progression of prostate cancer. Hormone therapy—which in medical journals and 
textbooks is o� en called androgen deprivation therapy—treats prostate cancer by dra-
matically reducing levels of testosterone and other androgens (see Figure , page ). 
Hormone therapy is a treatment option for men who

•  have cancer that has spread beyond the prostate gland (metastatic disease)

Focal therapy 

Lindner U, Lawrentschuk N, Schatloff  O, 
et al. Evolution from Active Surveillance 
to Focal Therapy in the Management 
of Prostate Cancer. Future of Oncology
;:–. PMID: .

Nguyen CT, Jones JS. Focal Therapy in the 
Management of Localized Prostate Cancer. 
BJU International ;:–. PMID: BJU International ;:–. PMID: BJU International
.

Rove KO, Sullivan KF, Crawford ED. High-
Intensity Focused Ultrasound: Ready for 
Prime Time. The Urologic Clinics of North 
America ;:–. PMID: .

Valerio M, Ahmed HU, Emberton M, et 
al. The Role of Focal Therapy in the Man-
agement of Localized Prostate Cancer: A 
Systematic Review. European Urology ; European Urology ; European Urology
Electronic publication ahead of print. PMID: 
.

See page .
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Figure . How hormone therapy works

Androgens are male sex hormones that fuel the growth of prostate cells, including prostate cancer cells. Hormone therapy—
also known as androgen deprivation therapy—seeks to cut off  the fuel supply. But diff erent therapies work in diff erent ways.
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Understanding the androgen cascade
A.  The hypothalamus releases pulses of luteinizing hormone-

releasing hormone (LHRH), which signals the pituitary gland to 
crank out luteinizing hormone (LH).

B.  LH travels through the bloodstream. When it reaches the 
testicles, it triggers the action of specialized cells that secrete 
testosterone into the bloodstream.

C.  In the prostate, the enzyme -alpha-reductase converts testos-
terone and other types of androgens into dihydrotestosterone 
(DHT), which stimulates the growth of prostate cells—and 
fuels the growth of cancer, if it is present.

Therapies that work in the pituitary gland or hypothalamus

LHRH agonists fl ood the pituitary gland with messages to 
produce LH. This causes a temporary surge of testosterone until 
receptors in the pituitary gland are overloaded. Then testosterone 
levels drop sharply.

GnRH antagonists jam receptors in the pituitary gland so that it 
cannot respond to pulses of LHRH sent by the hypothalamus. This 
prevents the LH signal from being sent—and the testicles do not 
make testosterone.

Diethylstilbestrol (DES), a synthetic hormone, inhibits the 
secretion of LHRH from the hypothalamus.

Therapies that work in the prostate and elsewhere

Orchiectomy removes the testicles, preventing testosterone 
production.

Anti-androgens block the interaction of DHT with the androgen 
receptors located in the prostate cancer cells. Stimulation of these 
receptors allows cells to grow. By blocking this stimulation, anti-
androgens prevent prostate cancer cell growth. A potent anti-
androgen, enzalutamide (Xtandi), does this more powerfully than 
older drugs in this class.

Second-line therapy
Abiraterone (Zytiga) lowers testosterone levels by blocking synthesis of the hormone 
from chemicals produced by the adrenal glands and testicles. Abiraterone also targets 
prostate cancer cells, which start producing their own androgens in men with castra-
tion-resistant prostate cancer. 

Cancer cells

Adrenal gland

Testicle
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•  have cancer that is con� ned to the prostate but need to boost the e� ectiveness 
of radiation therapy or shrink the size of the prostate before brachytherapy (see 
“Combination hormone/radiation therapy,” page )

•  have a rising PSA a� er initial treatment with surgery or radiation therapy, indicat-
ing that the cancer may have recurred.

In the past, hormone therapy meant the surgical removal of both testicles, which 
produce sperm and testosterone. Although commonly called castration, the formal 
medical term is orchiectomy (orchis is Greek for testis). Because more than % of 
androgens are produced in the testicles, orchiectomy immediately ceased production 
of most of the hormones fueling the growth of prostate cancer cells. But understand-
ably, many men � nd the idea of having their testicles removed di�  cult to accept, and 
because the procedure can’t be reversed, doctors now use drugs to dramatically lower 
androgen levels and slow prostate cancer (see Table , page ). If cancer continues to 
progress, it is referred to castration-resistant prostate cancer; if it is still responsive, it 
is called castration-sensitive.

Hormone therapy produces the same bene� ts as orchiectomy, but patients must 
take the prescribed medications as scheduled. Doctors o� en recommend injectable 
drugs—primarily luteinizing hormone–releasing hormone (LHRH) agonists. Two 
other classes of drugs, gonadotropin-releasing hormone (GnRH) antagonists and anti-
androgens, are also used.

Therapies that work in the pituitary gland
� e LHRH agonists work in the pituitary gland, the pea-size gland that hangs o�  the 
base of the brain. � e pituitary gland’s nickname is the master gland because the hor-
mones it secretes orchestrate the activity of other glands and hormones. 

LHRH agonists inhibit the production of luteinizing hormone (LH) in the pitu-
itary gland. Because LH stimulates testosterone secretion in the testicles, inhibiting it 
lowers testosterone levels. LHRH agonists are injected into muscle or fat tissue under 
the skin. � e � rst LHRH agonists were self-injected by patients on a daily basis. 
Today, formulations are available that can be implanted under the skin to provide 
extended release of the medication for anywhere from a month to a year.

LHRH agonists can cause a temporary surge in testosterone that generally lasts 
from three to four weeks. During this period, symptoms may worsen, a situation 
known as a “clinical � are.” For that reason, drugs in the anti-androgen class, such as 
bicalutamide (Casodex, generic), may be prescribed with LHRH agonists to counter-
act the testosterone surge. Anti-androgens (see next section) prevent the androgens 
from interacting with a part in the prostate cancer cell, called the androgen recep-
tor, and that interaction is the key ingredient that makes prostate cancers grow. � is 
dual-action strategy is known as combined hormone blockade. Anti-androgens, taken 
orally, may also be prescribed to block the e� ect of the androgens produced in the 
adrenal glands. (About % to % of male hormones are produced in these glands.) 
Anti-androgens prevent these residual male hormones from latching onto receptors 
on prostate cells.

A quick lesson in 
male anatomy 

The testicles are oval-shaped 
male sex glands that produce 
sperm and testosterone. Testes 
is just another word for tes-
ticles, and the two words can 
be used interchangeably. The 
testicles are encased in the 
scrotum, the pouch that hangs 
below the penis. The wrinkly 
skin of the scrotum covers 
an inner layer of muscle-con-
taining tissue that allows the 
scrotum to contract.
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Gonadotropin-releasing hormone (GnRH) antagonists are another option for 
lowering testosterone levels by manipulating the pituitary gland. Two GnRH antago-
nists are currently available, abarelix (Plenaxis)* and degarelix (Firmagon). � ese 
drugs block the release of luteinizing hormone just as LHRH agonists do, but they do 
not trigger a testosterone surge. Although available in Europe, abarelix is not available 
in the United States. Instead, doctors can prescribe degarelix, which works in the same 
way and has similar side e� ects. It is injected monthly.

A study published in  suggests that abarelix—which works fast—might 
even be worth trying � rst. � e researchers found that  weeks of abarelix treatment 
reduced testosterone levels to castration levels in % of the men. During the same 
period, PSA levels decreased signi� cantly. Participants then took an LHRH agonist for 
another eight weeks. Testosterone levels and PSA remained stable during that period. 
Although abarelix is not available in the United States, this study showed that using a 
GnRH antagonist, followed by an LHRH agonist, might be good approach to treating 
advanced prostate cancer—and in the United States, degarelix could be used instead 
of abarelix. � is strategy might help men with a high PSA (greater than  ng/ml) 
or metastatic disease causing pain and other symptoms. (For references, see “GnRH 
antagonists � rst,” at le� .)

Anti-androgens
Enzymes in the prostate convert testosterone into dihydrotestosterone (DHT), and 
it’s DHT that stimulates the growth of prostate cells and prostate cancer cells if they’re 
present. � e goal of the anti-androgens is to keep DHT on the sidelines, idle and frus-
trated. � at’s accomplished in a number of di� erent ways.

� e traditional anti-androgens are bicalutamide (Casodex, generic), � utamide 
(Eulexin), and nilutamide (Nilandron). But there’s a lot of excitement about a new 
anti-androgen, enzalutamide (Xtandi) that works by jamming androgen receptors. � e 
FDA gave enzalutamide fast-track approval in . In October , a major study of 
enzalutamide in advanced prostate cancer patients who hadn’t been treated with che-
motherapy was stopped early because the drug was producing such good results. As 
a result, the FDA approval for enzalutamide may be expanded to include treatment 
prior to chemotherapy.

Abiraterone
Abiraterone (Zytiga) is another medication for advanced prostate cancer that is gen-
erating a lot of excitement. Approved by the FDA in , abiraterone lowers testoster-
one levels. Abiraterone works by inhibiting an enzyme that is essential to the synthesis 
of the hormone. Indeed, it blocks the testosterone synthesis that occurs inside the 
prostate cancer cell itself. Abiraterone is given with prednisone, a powerful anti-
in� ammatory medication.

� e FDA o� en initially approves drugs for a fairly narrow purpose, and abi-
raterone was initially approved for use in men with who had already been treated with 
docetaxel, the main chemotherapy agent used for prostate cancer. Now abiraterone is 
moving “upstream” for use before chemotherapy. In January , the FDA approved 
the use of abiraterone prior to chemotherapy a� er the results of a major study showed 

GnRH antagonists fi rst  

Garnick MB, Mottet N. New Treatment 
Paradigm for Prostate Cancer: Abarelix Ini-
tiation Therapy for Immediate Testosterone 
Suppression Followed by a Luteinizing 
Hormone-Releasing Hormone Agonist. 
BJU International ;:–. PMID: BJU International ;:–. PMID: BJU International
.

Schroder F, Crawford ED, Axcrona K, et al. 
Androgen Deprivation Therapy: Past, Pres-
ent, and Future. BJU International ; BJU International ; BJU International
Suppl. :–. PMID: .

Van Poppel H, Klotz L. Gonadotropin-
Releasing Hormone: An Update Review of 
the Antagonists versus Agonists. Interna-
tional Journal of Urology ;:–. tional Journal of Urology ;:–. tional Journal of Urology
PMID: .

See page .

*  Editor’s note:
Dr. Marc B. Garnick, edi-
tor in chief of the Annual, 
helped develop the GnRH 
antagonist abarelix. He 
previously served as a con-
sultant to Specialty European 
Pharma, which is marketing 
abarelix in Europe, and to 
Ferring Pharmaceuticals, the 
manufacturer of degarelix.
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that abiraterone was e� ective at that stage. Later in , the American Urological 
Association issued new guidelines for advanced prostate cancer (metastatic castration-
resistant prostate cancer) that recommend that abiraterone be among the treatment 
choices o� ered to men before they are treated with docetaxel. Like many chemother-
apy drugs, docetaxel has harsh side e� ects. � e opportunity to o� er patients a treat-
ment option before having to resort to chemotherapy is an important advance. (For 
references, see “Abiraterone,” at right.)

� e e� ectiveness of abiraterone and enzulatamide is challenging the conventional 
wisdom that late-stage prostate cancer was “hormone refractory,” meaning that it 
wouldn’t respond to agents that a� ect testosterone and its related hormones. Plans are 
under way for a study that would compare enzalutamide alone with the combination 
of enzalutamide and abiraterone. In theory, abiraterone and enzalutamide should be 
a powerful one-two punch. While abiraterone inhibits the production of testosterone, 
enzalutamide blocks the ability of cancer cells to respond to the hormone. 

But neither one is a miracle drug. In the study that led to expanded use of abi-
raterone, about % of the patients dropped out because of the side e� ects, and 
enzalutamide causes seizures in about % of men who take it. 

Abiraterone

DeBono JS, Logothetis CJ, Molina A, et 
al. Abiraterone and Increased Survival in 
Metastatic Prostate Cancer. New England 
Journal of Medicine ;:–. 
PMID: .

Ferraldeschi R, Pezaro C, Karavasilis V, et 
al. Abiraterone and Novel Antiandrogens: 
Overcoming Castration Resistance in Pros-
tate Cancer. Annual Review of Medicine
;:–. PMID: .

Fizazi K, Scher HI, Molina A, et al. Abi-
raterone Acetate for Treatment of Metastatic 
Castration-Resistant Prostate Cancer: Final 
Overall Survival Analysis of the COU-AA- 
Randomized, Double-Blind, Placebo Con-
trolled Phase  Study. Lancet Oncology
;:–. PMID: .

Ryan CJ, Smith MR, DeBono JS, et al. 
Abiraterone in Metastatic Prostate Cancer 
without Previous Chemotherapy. New Eng-
land Journal of Medicine ;:–. 
PMID: . 

See page .

Intermittent vs. continuous hormone therapy 
Hormone therapy can be delivered either continuously or with periodic breaks in treatment, an 
approach known as intermittent hormone therapy. The regimens vary, but the basic idea is to stop 
hormone therapy once a man’s PSA level falls below a certain level and then start up therapy again if 
his PSA starts to increase. The on-again, off -again treatment may make hormone therapy more eff ec-
tive by making prostate cancer cells more sensitive to the withdrawal of testosterone and related hor-
mones. Intermittent therapy also gives men a “drug holiday” from the side eff ects of hormone therapy. 

Three large studies have compared intermittent with continuous hormone therapy, yet the jury 
is still out. Results from one study showed that intermittent hormone therapy was more likely than 
continuous hormone therapy to control a man’s prostate cancer. But this advantage did not translate 
into a survival advantage. The men in the study lived on average nine years after starting hormone 
therapy, regardless of whether hormone therapy was intermittent or continuous. In a second study, 
conducted in Finland, participants had more advanced disease, so they didn’t live as long—on aver-
age, just four years after starting hormone therapy. That study also showed no signifi cant diff erence in 
survival advantage between intermittent and continuous therapy. 

Results of a third study were published in . It was designed as a noninferiority trial, which 
compares a new treatment with an established one with the goal of showing whether that new treat-
ment is not worse than the established one. The results showed that intermittent therapy was not 
worse than continuous therapy.

Sources: Crook JM, O’Callaghan CJ, Duncan G, et al. Intermittent Androgen Suppression for Rising PSA Level after Radio-
therapy. New England Journal of Medicine ;():–. PMID: .

Hussain M, Tangen CM, Berry DL, et al. Intermittent versus Continuous Androgen Deprivation in Prostate Cancer. New England 
Journal of Medicine ;:–. PMID: .

Niraula S, Le LW, Tannock IF. Treatment of Prostate Cancer with Intermittent versus Continuous Androgen Deprivation: A Sys-
tematic Review of Randomized Trials. Journal of Clinical Oncology ;:–. PMID: .Journal of Clinical Oncology ;:–. PMID: .Journal of Clinical Oncology

Salonen AJ, Taari K, Ala-Opas M, et al. The FinnProstate Study VII: Intermittent versus Continuous Androgen Deprivation in 
Patients with Advanced Prostate Cancer. Journal of Urology ;():–. PMID: .Journal of Urology ;():–. PMID: .Journal of Urology
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Side eff ects from hormone therapy
Because hormone therapy interferes with testosterone, sexual function is o� en a casu-
alty of this type of treatment. Most men experience erectile dysfunction and a loss of 
sexual desire. When treatment is stopped, however, sexual function usually returns. 
Hot � ashes are also common with hormone therapy. Some patients lose muscle mass 
or experience breast enlargement on these drugs. Others may have gastrointestinal 
upset, including diarrhea. In addition, the anti-androgens have been linked to liver 
failure, so patients who take them should have routine tests of liver function. Hor-
mone therapy may also increase the risk of heart disease, so it is important to monitor 
risk factors such as high blood pressure. 

Bone disease. Bone disease may develop in men with advanced prostate cancer 
for two reasons. First, one of the side e� ects of hormone therapy is loss of bone tis-
sue. Second, when prostate cancer spreads, it almost invariably spreads to the bone. 
Complications of prostate cancer in the bone (bone metastases) include pain, bone 

Table . Hormone therapy medications

Drug name Side eff ects Comments

LHRH agonists

goserelin (Zoladex)
histrelin (Vantas)
leuprolide
(Eligard, Lupron Depot)
triptorelin (Trelstar)

Hot fl ashes, impotence, decreased 
libido, fatigue, weight gain, anemia, 
osteoporosis.

Injected or implanted.

GnRH antagonists

abarelix (Plenaxis)
degarelix (Firmagon)

Hot fl ashes, sleep disturbances, pain, diz-
ziness, headache, nausea, fatigue, small 
chance of a serious allergic reaction.

Abarelix is not commercially available 
in the United States. Degarelix is given 
monthly via injection.

Anti-androgens

bicalutamide (Casodex, generic)
fl utamide (Eulexin)
nilutamide (Nilandron)

Hot fl ashes, impotence, decreased libido, 
breast tenderness and swelling, nausea, 
diarrhea; rarely, liver failure.

Taken orally. Liver function should be 
checked periodically.

Second-line hormone therapy

abiraterone 
(Zytiga)

Joint swelling or discomfort, low levels 
of blood potassium, fl uid retention in 
legs and feet, increased blood pressure, 
muscle aches, hot fl ashes, and urinary 
and gastrointestinal problems.

In combination with low-dose 
steroids, abiraterone is approved to treat 
men whose prostate cancer no longer 
responds to hormone therapy 
or docetaxel. It can extend survival.

enzalutamide
(Xtandi)

Fatigue, musculoskeletal pain, hot 
fl ashes, diarrhea, tissue swelling, 
respiratory infections, dizziness, diffi  culty 
sleeping, blood in urine, anxiety, high 
blood pressure. Seizures occur in about 
% of men.

This potent anti-androgen is 
approved for use in men with 
castration-resistant prostate cancer.
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thinning, fractures, and spinal compression. Typically such skeletal-related events 
have been treated with pain medication and either radiation or surgery to stabilize 
the bone.

Until recently, two drugs were available to help prevent fractures by building bone 
mass in men with prostate cancer—zoledronic acid (Zometa) and pamidronate diso-
dium (Aredia). � ese drugs, called bisphosphonates, directly target osteoclasts, cells 
that break down bone. � e bisphosphonates are most commonly used to used to treat 
osteoporosis, the weakening of bone that commonly occurs in old age. 

A new drug, denosumab (Xgeva) works in a di� erent way. It blocks a substance 
known as a RANK ligand, which is necessary to activate the bone-destroying osteo-
clasts. By blocking the RANK ligand, denosumab prevents bone erosion. � e FDA 
approved denosumab in  for men whose cancer had spread to the bone, a� er a 
study found that the drug increased bone density and reduced the risk of spinal frac-
tures by more than half in prostate cancer patients. A year later, that approval was 
expanded to include treatment of men at risk for bone fractures because they are tak-
ing hormone therapy for advanced prostate cancer. 

Men taking any of these bone-preserving drugs are at risk for a rare dental com-
plication, so you should see a dentist before taking any of them (see “Protecting your 
teeth,” at right).

Cardiovascular risks. Hormone therapy for prostate cancer can increase total 
cholesterol and triglyceride levels, as well as blood sugar levels and the risk of diabe-
tes. All these changes can increase a man’s risk of developing cardiovascular disease. 
Research has suggested that LHRH agonists and GnRH antagonists might increase 
the likelihood of having a heart attack or developing other cardiovascular problems, 
and several years ago the FDA issued a safety warning that requires that both classes 
of drugs carry a warning about increased risk of diabetes, heart attack, sudden cardiac 
death, and stroke. � ese warnings underscore the importance of balancing the bene-
� ts and risks of hormonal therapies, especially in clinical circumstances where the use 
of these agents is not fully established.

Yet some studies have absolved hormone therapy of cardiovascular-disease guilt, 
so it’s fair to say that this is one of those gray areas. For now, the best approach is that 
any man with prostate cancer who already has heart disease or heart disease risk fac-
tors (like high blood pressure or diabetes) should talk with his doctor about the car-
diovascular risks. Before starting hormone therapy, ask your doctor to measure your 
blood sugar, blood pressure, electrocardiogram, and cholesterol levels. (For references, 
see “Cardiovascular risk from hormone therapy?” on page .)

Combination hormone/radiation therapy
Hormone therapy is sometimes given in conjunction with external beam radiation to 
boost the e� ectiveness of treatment. Hormone therapy may also be used to shrink the 
size of large prostate glands (typically de� ned as those weighing more than  grams) 
before brachytherapy takes place, to enable proper placement of the radioactive seeds. 

Combination hormone/radiation therapy is now a standard option for men with 
cancer that has extended beyond the prostate (stage T or T) or whose cancer is 

Protecting your teeth

The bone agents used to help men 
with prostate cancer can cause 
a rare but distressing problem 
known as osteonecrosis of the jaw, 
in which the jaw bone dies after 
its blood supply is cut off . It is not 
clear who might develop this con-
dition, although men who undergo 
invasive dental work—such as 
tooth extraction—while taking 
a bone agent seem to be more at 
risk. For that reason, it is important 
to see your dentist for a checkup, 
and consider having any tooth or 
jaw problems treated, before start-
ing a bone drug. While taking bone 
drugs, brush your teeth and fl oss 
regularly and continue seeing your 
dentist for checkups. 
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considered high risk based on other clinical � ndings. Dr. Marc Garnick, editor in 
chief of the Annual, believes that combination therapy is also preferable for patients 
in the intermediate-risk category. (For a quick assessment of risk pro� les, see Table , 
page .) Whether men with low-risk prostate cancer would bene� t from a hormone 
therapy/radiation combination is uncertain. In one important study, % of men 
with early-stage prostate cancer who were assigned to combination therapy were 
still alive  years a� er treatment, compared with % of those assigned to radiation 
alone. (See Table , page , for the results of several trials of combination therapy.) 

Using research results to judge combination therapy is tricky because radiation 
techniques have improved. Published results, like those listed in Table , may not be 
applicable to today’s technology, which makes possible safe delivery of higher doses of 
radiation. Moreover, hormone therapy has varied in length, making head-to-head com-
parisons di�  cult. It’s unclear how e� ective combination therapy is and whether adjust-
ing treatment—such as providing a longer duration of hormone therapy in addition to 
radiation—may increase survival in men with localized prostate cancer. 

Used on its own, hormone therapy o� en causes hot � ashes, fatigue, and weight 
gain, and it also increases the risk of cardiac problems. Combined treatment is more 
likely than radiation alone to cause erectile dysfunction—and some research suggests 
that the problem may be less responsive to intervention to improve erectile function 
a� er treatment. � e research is con� icting about whether any of these side e� ects per-
sist in the long term. Until more is known, be aware that side e� ects do occur with 
combined therapy and that it’s important to discuss this issue with your doctor. (For 
references, see “Combination hormone/radiation therapy,” page .)

Combined hormone therapy and chemotherapy
In , results from a trial sponsored by the National Cancer Institute (NCI) showed 
that men with metastatic prostate cancer lived longer if they started chemotherapy 
along with hormone therapy instead of going on hormone therapy just by itself. 
Men with extensive metastatic disease bene� ted the most, and the trial investiga-
tors, noting the harsh side e� ects of chemotherapy, cautioned that the hormone ther-
apy–chemotherapy combination should only be used in patients with “high-extent” 
metastatic prostate cancer. � e NCI announcement came a� er an interim analysis 
showed survival bene� t. Full details of the study are expected to be made available 
some time in . 

Chemotherapy
Chemotherapy targets rapidly dividing cancer cells. Although it’s o� en a standard 
treatment for other cancers, chemotherapy is rarely used to treat early prostate cancer 
because prostate cancer typically grows slowly. It is used, though, to treat advanced 
cases of the disease that are no longer responding to other treatments. 

Chemotherapy drugs for prostate cancer are given intravenously. � ey are usually 
taken in cycles, with each period of treatment followed by an o�  period. Docetaxel is 
the mainstay of the chemotherapy drugs used to treat advanced prostate cancer. � e 
FDA approved another drug, cabazitaxel (Jevtana), in . Like docetaxel, cabazitaxel 

Cardiovascular risk from 
hormone therapy?
Alibhai SM, Duong-Hua M, Sutradhar R, et 
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Journal of Clinical Oncology ;:–Journal of Clinical Oncology ;:–Journal of Clinical Oncology
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Roach M rd, Bae K, Speight J, et al. Short-
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is in the taxane class of chemotherapy drugs. Cabazitaxel is e� ective in many men 
whose cancers have become resistant to other drugs in the taxane family. 

Side eff ects
Because chemotherapy drugs are absorbed by tissue throughout the body, healthy 
cells can also be harmed, especially those that are dividing quickly. Hair loss, one of 
the classic side e� ects of chemotherapy, occurs because the drugs damage the dividing 
cells of hair follicles. Cells in the bone marrow, mouth, stomach, tear ducts, and intes-
tines are also commonly a� ected.

Aside from hair loss, chemotherapy may cause fatigue, mouth sores, nausea, and 
infertility. � e presence or absence of side e� ects, however, doesn’t indicate how well 
the therapy is working. Most men � nd the side e� ects manageable, and the e� ects 
don’t last very long. In a few months, the chemotherapy is � nished, their bodies 
recover, and they steadily return to feeling normal. 

Table . Results of trials of combination hormone/radiation therapy

Study (recruitment years) Participants
-year overall 
survival

-year prostate 
cancer mortality Comments

European Organization 
for Research and 
Treatment of Cancer 
study (–)

 men with high-risk 
prostate cancer

Radiation 
alone: %

Combination: 
%

Radiation alone: 
%

Combination: 
%

Hormone therapy continued 
for  years.

Scandinavian 
Prostate Cancer Group 
study (–)

 men with locally 
advanced prostate 
cancer (stage T)

Radiation 
alone: %

Combination: 
%

Radiation alone: 
%

Combination: 
%

Tested  months of total 
androgen blockade followed 
by continuous fl utamide 
treatment.

Trans-Tasman 
Radiation Oncology 
Group study (–)

 men with locally 
advanced prostate 
cancer (stages Tb to T)

Radiation 
alone: %

Combination: 
%

Radiation alone: 
%

Combination: 
%

Benefi ts only seen with 
 months of hormone 
therapy; no benefi t with  
months of hormone therapy.

Radiation Therapy 
Oncology Group study 
(–)

, men with local-
ized prostate cancer 
(stages Tb, Tc, Ta, or 
Tb) and low, interme-
diate, or high risk of 
progression

Radiation 
alone: %

Combination: 
%

Radiation alone: 
%

Combination: 
%

Hormone therapy given for 
 months.

Benefi t most pronounced in 
men with intermediate-risk 
prostate cancer.

No benefi t to men with 
early-stage, low-risk cancer.

Sources: Bolla M, Van Tienhoven G, Warde P, et al. External Irradiation with or Without Long-term Androgen Suppression for Prostate Cancer with High 
Metastatic Risk: -year Results of an EORTC Randomised Study. Lancet Oncology ;:–. PMID: .Lancet Oncology ;:–. PMID: .Lancet Oncology

Denham JW, Steigler A, Lamb DS, et al. Short-term Neoadjuvant Androgen Deprivation and Radiotherapy for Locally Advanced Prostate Cancer: -year 
Data from the TROG . Randomised Trial. Lancet Oncology ;:–. PMID: .Lancet Oncology ;:–. PMID: .Lancet Oncology

Jones CU, Hunt D, McGowan DG, et al. Radiotherapy and Short-Term Androgen Deprivation for Localized Prostate Cancer. New England Journal of 
Medicine ;:–. PMID: .

Widmark A, Klepp O, Solberg A, et al. Endocrine Treatment, With or Without Radiotherapy, in Locally Advanced Prostate Cancer (SPCG-/SFUO-): 
An Open Randomised Phase III Trial. Lancet ;:–. PMID: .   Lancet ;:–. PMID: .   Lancet See page .

Combination hormone/
radiation therapy

Grant JD, Litwin MS, Kwan L, et al. Does 
Hormone Therapy Exacerbate the Adverse 
Eff ects of Radiotherapy in Men with Prostate 
Cancer? A Quality of Life Study. Journal of 
Urology ;:–. PMID: .Urology ;:–. PMID: .Urology

Jones CU, Hunt D, McGowan DG, et al. 
Radiotherapy and Short-Term Androgen 
Deprivation for Localized Prostate Can-
cer. New England Journal of Medicine
;:–. PMID: .
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Table . Chemotherapy for advanced prostate cancer

Drug name Common side eff ects Comments

Standard chemotherapy (FDA-approved for prostate cancer)

cabazitaxel
(Jevtana)

Drop in blood cell counts, diarrhea, 
fatigue, nausea, vomiting, constipa-
tion, weakness, kidney failure

In combination with the steroid prednisone, caba-
zitaxel is approved for use in men who no longer 
respond to docetaxel. It can extend survival.

docetaxel
(Taxotere)

Hair loss, nausea and vomiting, drop 
in blood cell counts, numbness and 
tingling (usually in the feet)

This anticancer drug may be used alone or in combi-
nation with other chemotherapeutic agents, such as 
estramustine and carboplatin. Docetaxel can extend 
survival.

Chemotherapy used “off  label” 
(not specifi cally approved for prostate cancer, but often useful in alleviating symptoms)(not specifi cally approved for prostate cancer, but often useful in alleviating symptoms)(

carboplatin
(Paraplatin)

Low blood counts, nausea, vomiting, 
taste changes, hair loss, weakness, 
constipation, diarrhea

Used as a single agent and in combination with pacli-
taxel and estramustine. Also used as a second-line 
therapy for patients who have become resistant to 
docetaxel. Although not specifi cally approved for the 
treatment of prostate cancer, it can ease symptoms.

paclitaxel
(Taxol)

Hair loss, nausea and vomiting, fatigue, 
drop in blood cell counts, numbness 
and tingling in hands and feet (usually 
after long-term use)

Although not specifi cally approved for the treatment 
of prostate cancer, paclitaxel can ease symptoms.

vinorelbine
(Navelbine)

Nausea, vomiting, fatigue, constipa-
tion, diarrhea, tingling in hands and 
feet, hair loss, muscle aches, drop in 
white blood cell counts

Increased risk of infection; fever and chills should be 
reported to a physician. Although not specifi cally 
approved for the treatment of prostate cancer, it can 
ease symptoms.

Other chemotherapy drugs

estramustine
(Emcyt)

Blood clots, nausea and vomiting, 
fatigue, headache, drop in blood cell 
counts

Often combined with other agents in clinical trials, 
but the risk of blood clots and other complications 
make estramustine unlikely to become a standard 
treatment. Approved for use in prostate cancer 
patients to ease symptoms.

mitoxantrone
(Novantrone)

Nausea and vomiting, hair loss, 
fatigue, drop in blood cell counts

This drug is often used in men who do not respond to 
docetaxel; eases symptoms.

Cancer vaccine

sipuleucel-T
(Provenge)

Fever, chills, fatigue, back pain, nau-
sea, joint pain, headache

Extended survival for men with minimally metastatic 
disease. Data have been controversial and drug 
does not induce a clinical response that doctors can 
measure.

NOTE: This is a partial list, refl ecting the more promising chemotherapeutic agents in clinical practice and in clinical trials. It does not include 
all agents or those in early stages of development. Those that have not been approved by the FDA for the treatment of prostate cancer may 
not be covered by health insurance.
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Carboplatin (Paraplatin) and paclitaxel (Taxol) are two chemotherapy drugs 
that are usually used to treat ovarian or lung cancer but are sometimes used “o�  
label” to treat prostate cancer. A possible side e� ect of these drugs is myelosuppres-
sion, a reduction in the ability of the bone marrow to produce blood cells, causing 
anemia.

Bone-targeting treatments
When prostate cancer spreads (metastasizes) from the prostate, it spreads to the bone 
about % of the time. O� en prostate cancer’s most serious—and sometimes dead-
liest—consequences are the toll it takes on bone tissue. So one promising strategy 
for treating prostate cancer is to control the disease once it has entered bone tissue. 
Two new drugs following that strategy are radium- (Xo� go)* and cabozantinib 
(Cometriq).

Radium-223
� e FDA approved radium- (Xo� go) in May , but the medication seems to 
come out of science � ction. It attacks prostate cancer lurking in bone by exposing it 
to high-energy alpha-particle radiation. � e alpha particles emitted by the compound 
are potent enough to scramble the DNA of prostate cancer cells, but they travel a tiny 
distance—less than  micrometers, which is about a quarter of the diameter of the 
period at the end of this sentence. As a result, the e� ects on nearby bone marrow are 
limited, so there should be fewer side e� ects. 

Radium- has a relatively short half-life of about  days.  Because of its chemi-
cal similarity to calcium, once it’s in the body (it’s administered by injection into a 
vein), the drug travels to and stays in bone tissue. 

Results of an industry-sponsored Phase  trial were published in . A total 
of  men were randomly assigned to receive six intravenous injections of either 
radium- or a placebo. � e injections were given four weeks apart. � e main out-
come was that men who received radium- lived longer than men who received the 
placebo (. months vs. . months). � at may seem like a small di� erence, but these 
men had advanced prostate disease with a high mortality rate, so even small survival 
gains are important.

� e FDA approved radium- for the treatment of men with advanced pros-
tate cancer that has spread to the bone, not to other organs, and only a� er e� orts to 
control the prostate cancer with hormones have failed. But there’s a good chance that 
radium- will eventually be used in other circumstances and earlier in the course of 
a man’s disease. (For reference, see “Radium-,” at right.)

Cabozantinib
Cabozantinib (Cometriq) has also generated quite a bit of optimism in the research 
community because some preliminary results are impressive. Cabozantinib targets at 
least two, possibly more, chemicals that promote the growth of prostate cancer that 
has colonized bone tissue (bone metastases). � e FDA approved it as a treatment for 
metastatic medullary thyroid cancer in , but it is still an experimental drug for 
prostate cancer. 

Radium-

Parker C, Nilsson S, Heinrich D, et al. 
Alpha Emitter Radium- and Survival in 
Metastatic Prostate Cancer. New England 
Journal of Medicine ;:–. 
PMID: .

See page .

* Editor’s note: Dr. Marc 
Garnick, editor in chief of 
the Annual, owns shares 
in Algeta, the Norwegian 
company that makes and 
markets Xo� go.
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Results of a study reported in  showed that the drug was e� ective at treating 
prostate cancer that had metastasized to the bone. Of the  men in the study who 
had bone scans,  (%) had some improvement in the amount of cancer found in 
their bones and  (%) had scans that showed no cancer. � e most common seri-
ous side e� ects were fatigue and high blood pressure. (For reference, see “Cabozan-
tinib,” at le� .)

Immunotherapy
Unlike vaccines that prevent infections, cancer “vaccines” are designed to rev up the 
body’s immune system in a way that helps treat advanced malignancies that no lon-
ger respond to other therapies. � e � rst-ever FDA-approved cancer vaccine is for 
prostate cancer. � e vaccine, sipuleucel-T (Provenge), is controversial, however. � e 
drug doesn’t induce a clinical response that doctors can measure—such as a drop in 
a man’s PSA level or the eradication of metastatic growths. It’s also not clear how the 
drug a� ects the immune system. For these reasons, the drug is di�  cult for doctors to 
monitor.

Another thing to keep in mind is that this treatment is expensive. Although 
Medicare and some private insurers are covering the cost of this vaccine, it’s wise to 
double-check before making a treatment decision. � ere have been no follow-up 
studies of this agent, and there has been some controversy about how the existing 
data were analyzed.

Prostvac-VF, another prostate cancer vaccine, uses genetically engineered pox-
viruses to turn the immune system’s T cells against prostate cancer. In a Phase  trial, 
advanced prostate cancer patients who received the vaccine had a better overall sur-
vival rate than those assigned to the control group. Prostvac-VF is still experimental 
and is being tested in a Phase  trial.

Cabozantinib

Smith DC, Smith MR, Sweeney C, et al. 
Cabozantinib in Patients with Advanced 
Prostate Cancer: Results of a Phase II Ran-
domized Discontinuation Trial. Journal of 
Clinical Oncology ;:–. PMID: Clinical Oncology ;:–. PMID: Clinical Oncology
.

See page .
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Erectile dysfunction and urinary 
incontinence
Solutions for some troublesome side eff ects of prostate diseases 

Figure . What happens during an erection

Chemical signals from the brain cause arteries in the penis to widen, allowing more blood to enter 
the erectile bodies known as the corpora cavernosa. These tissues swell with blood, causing an 
erection. At the same time, blood-engorged tissues compress the veins, keeping blood in the penis and 
maintaining the erection.

ErectErect
Blood-fi lled space

Corpus Corpus 
cavernosumcavernosum

Compressed Compressed 
veinvein

Widened Widened 
central central 
arteryartery

Central 
artery
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Open vein

Erectile dysfunction and urinary incontinence are common side e� ects of prostate 
disease and its treatment. Surgical techniques such as nerve-sparing prostatec-

tomy and more precise radiation therapies have reduced but not eliminated them. 
However, treatments are available that may improve these conditions—if not cure 
them. See your urologist for an evaluation of the cause and severity of your condition 
and � nd out what he or she suggests. Most men can � nd a solution that will make the 
problem more manageable.

Treating erectile dysfunction
An erection begins when a touch, a look, or even a thought nudges the brain to send 
signals of arousal down the spinal cord and into the nerves of the penis. � e nerves 
“talk” to one another by releasing nitric oxide and other chemical messengers. � ese 
messengers boost the production of other important chemicals. � ese chemicals initi-
ate the erection by relaxing smooth muscle cells lining the tiny arteries that lead to the 
corpora cavernosa, side-by-side � exible cylinders that run the length of the penis (see 
Figure , below). As the arteries relax, the tissues swell with blood. � e small veins 
that would normally allow blood to � ow out of the penis are compressed, so the blood 
is trapped. � e result is an erection.
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Trouble with orgasm after radical prostatectomy

Q: I was diagnosed with prostate cancer about six months ago and 
had a radical prostatectomy. My erections are slowly returning to 
normal, but my orgasms feel diff erent and just aren’t as satisfying. 
I knew I wouldn’t ejaculate, but it’s more than that.

A: Everybody seems to focus on erections after radical prostatec-
tomy and what men can do to reduce the chances of erectile dys-
function. That’s appropriate. It’s an important issue. But sometimes 
orgasm gets forgotten. For some men and their partners, achieving 
orgasm can be as important as erections—or even more so—for 
having a healthy sex life. What’s more, men can do several things 
after radical prostatectomy to improve orgasms. 

Just to be clear right from the start: erection and orgasm are not 
the same. Men can achieve orgasm without having an erection and, 
of course, have an erection without having an orgasm. 

It’s useful to think of the male orgasm as having three separate 
parts. First, secretions from the testicles, the prostate, and the semi-
nal vesicles—small, slender glands near the prostate—fl ow into 
the urethra, the tubelike structure that carries semen (and urine) 
through the penis and out the body. The emission of those fl uids 
creates a feeling of fullness and a sensation of inevitability—the 
sense that you are about to have an orgasm. Second, there’s ejacula-
tion, which is accompanied by contraction of the group of muscles 
that form the pelvic fl oor. Last and defi nitely not least is the mental 
component of orgasm. Your brain processes all the sensory messages 
arriving from the penis and pelvis, leading to the familiar mental 
sensation of buildup and release.

The fi rst two parts of orgasm are aff ected by radical prostatec-
tomy. The seminal vesicles and prostate are removed, and no fl uid 
can come in from the testicles. With the gland and the vesicles gone, 
there’s no fl uid buildup in the urethra, and that sense of fullness and 
inevitability, which may have been a familiar part of your orgasm 
before surgery, is now missing. And, as you mentioned, there’s no 
ejaculate. 

Some men also report that the surgery aff ects their pelvic fl oor 
and its contractions. A minority—roughly %—fi nd orgasms pain-
ful after radical prostatectomy. It’s not clear why. It might have to do 
with a small part of the seminal vesicle left behind or with the pelvic 
fl oor. The good news is that painful orgasm—the medical term is 
dysorgasmia—gets less painful with time and almost goes away 
after six months to a year.

My overall message is that orgasms after radical prostatectomy 
may feel qualitatively diff erent for most men, but they don’t need to 
be any less pleasurable or satisfying. The third part of orgasm occurs 
in the brain and can be just as intense as before surgery.

For some men, it may be diffi  cult to achieve orgasm after 
surgery. There are a few steps you can take to improve the experi-
ence or to increase the chance of orgasms coming back if you aren’t 
having them. 

You can achieve an orgasm on your own with manual stimulation 
or with a partner through manual or oral stimulation. Just remem-
ber that an erection is not necessary to having a satisfying experi-
ence. You can also try using a vibrator on the head of penis, which 
responds extremely well to vibration. Vibration can stimulate the 
nerves in the penis and increase the signals being sent to the brain. 

If you are having trouble achieving orgasm, you can have 
your doctor check some hormone levels. Testosterone is one impor-
tant hormone, but treatment with testosterone in the setting of 
prostate cancer remains controversial. However, there are other 
important hormones that should also be checked, namely thyroid 
hormones and prolactin. Your doctor may be able to help if these 
levels are abnormal.

There are also some medications that may help. Oxytocin—
which shouldn’t be confused with Oxycontin (oxycodone), the 
narcotic pain reliever—is a naturally occurring hormone, produced 
by the pituitary gland. Levels increase in both men and women dur-
ing sexual arousal. Taking an under-the-tongue (sublingual) formu-
lation of oxytocin fi ve to  minutes before sexual activity can help 
some men achieve orgasm. It’s safe, and no side eff ects have been 
reported. You do need a prescription for oxytocin, however. And
it’s available only through special compounding pharmacies, not 
through retail pharmacies. 

Cabergoline is another medication that can help with orgasm 
problems. It blocks the release of prolactin, which appears to play an 
important role in the refractory period after orgasm when men can’t 
have another orgasm for a while. Cabergoline is generally well toler-
ated, but there are some possible side eff ects. 

Men and their partners have become much more open to talking 
about erectile dysfunction, in general and as a consequence of pros-
tate cancer treatment. Sildenafi l (Viagra) helped take the stigma and 
shame away. We should be having the same frank, open discussions 
about orgasm. Orgasms are, of course, a crucial part of a man’s sex 
experience. Working through any problems with orgasm can bring a 
couple together and allow them to maintain sexual intimacy in the 
diffi  cult period after a diagnosis of prostate cancer.

Ravi Kacker, M.D.
Clinical Instructor of Surgery (Urology)

Beth Israel Deaconess Medical Center
Harvard Medical School

Ask a doctor
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Surgery for prostate cancer can sever some of the nerves and arteries that are nec-
essary for an erection. Other nerves may be damaged and need time to heal. Studies 
have reported that, as a result, anywhere from % to % of men have erectile dys-
function (ED) a� er radical prostatectomy. � e range is so wide that it’s di�  cult for 
individual patients who would like to know more about their ED risk following radi-
cal prostatectomy. And even if a radical prostatectomy is “nerve sparing,” men who do 
regain potency usually don’t do so until about six to  months following surgery. For 
some, it may take a few years. Many men who have had radical prostatectomy also have 
trouble achieving orgasm a� erward, a problem that doesn’t get discussed as o� en as it 
should (see “Ask a doctor: Trouble with orgasm a� er radical prostatectomy,” page ).

Radiation therapy for prostate cancer can also harm erectile tissues. Erectile dys-
function is a side e� ect for roughly % to % of men treated with external beam 
radiation (see page ) and about % of men treated with brachytherapy (see page 
). In its advanced stages, prostate cancer itself can spread to the nerves and arteries 
necessary for an erection.

� ese are, though, just ranges and percentages. � ere’s no reliable way to pre-
dict, at the individual level, who will develop ED a� er treatment and who will not. 
But, as you might expect, a man’s age and health before treatment have a bearing on 
the chances. � e data are complicated, but lower PSA levels, lower body mass index 
(BMI), and better sexual health before surgery—as well as age—are associated with a 
lower risk of developing post-treatment ED. Other research has shown that men and 
their partners sometimes have unrealistic expectations about the ease with which men 
will regain erectile function a� er prostatectomy. 

For men with BPH, � nasteride (Proscar), a drug used to treat BPH, may cause ED as 
a side e� ect. Clinical trials suggest that � nasteride causes ED in about % of patients and 
a diminished libido in about %. In practice, however, doctors report that many more 
men experience these side e� ects (see “-alpha-reductase inhibitors,” page ). Whether 
TURP, the standard surgical treatment for BPH, is associated with an increased risk of 
erectile dysfunction is controversial. � e studies have been contradictory; in fact, some 
have shown that erectile function improves a� er the procedure. 

Many men are fearful or anxious about their � rst sexual experience a� er prostate 
disease treatment. As a result, they may avoid intimacy, touch, and sexual activity, 
and sexual partners may be reluctant to initiate any activity that could be perceived 
as pressuring. Many couples � nd it di�  cult to discuss their sexual relationship, but if 
they don’t, the situation o� en gets worse. If a problem exists, researchers have found 
that the better a couple is at communicating with each other, the greater the chance 
they will achieve success through treatment.

You should also see your doctor or another quali� ed health professional if you 
experience frequent or consistent ED a� er treatment for prostate disease. You may be 
asked to � ll out a questionnaire about your erectile function, such as the International 
Index of Erectile Function, or IIEF (see Table , page ), and answer questions 
about your sexual history, medical condition, and any medications that you take.

Next, your doctor may run tests to better understand what’s happening physi-
ologically. One such test is a nocturnal penile tumescence test, which monitors erec-
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Table . The Abridged International Index of Erectile Function (IIEF) questionnaire 
The original IIEF questionnaire includes  questions to assess erectile function, orgasm ability, sexual desire, satis-
faction with sexual intercourse, and overall satisfaction. An abridged version of the questionnaire, called the IIEF-, 
evaluates erectile function and satisfaction with fi ve questions (below). A higher point total means better erectile 
function, and therefore less ED. Because the answers to some questions are subjective, clinicians also rely upon 
medical history, physical exam, and lab tests to diagnose and treat ED.

Rate your symptoms 
over past six months:  point  points  points  points  points

How do you rate your 
confi dence that you 
could get and keep an 
erection?

Very low Low Moderate High Very high

When you had erections 
with sexual stimulation, 
how often were your 
erections hard enough 
for penetration (entering 
your partner)?

Almost never 
or never

A few times 
(much less 
than half the 
time)

Sometimes 
(about half 
the time)

Most times 
(much more 
than half the 
time)

Almost always 
or always

During sexual inter-
course, how often were 
you able to maintain 
your erection after you 
had penetrated (entered) 
your partner?

Almost never 
or never

A few times 
(much less 
than half the 
time)

Sometimes 
(about half 
the time)

Most times 
(much more 
than half the 
time)

Almost always 
or always

 During sexual inter-
course, how diffi  cult was 
it to maintain your erec-
tion to completion of 
intercourse?

Extremely 
diffi  cult

Very diffi  cult Diffi  cult Slightly 
diffi  cult

Not diffi  cult

When you attempted 
sexual intercourse, how 
often was it satisfactory 
for you?

Almost never 
or never

A few times 
(much less 
than half the 
time)

Sometimes 
(about half 
the time)

Most times 
(much more 
than half the 
time)

Almost always 
or always

Your score

Add up your points from each question

____+____+____+____+____=____

What do the numbers mean?

–: severe ED
–: moderate ED

–: mild to moderate ED
–: mild ED
–: no ED

Sources: Rosen RC, et al. Development and Evaluation of an Abridged, -Item Version of the International Index of Erectile 
Function (IIEF-) as a Diagnostic Tool for Erectile Dysfunction. International Journal of Impotence Research ;:–. PMID: 
.

Rosen RC, et al. The International Index of Erectile Function (IIEF): A Multidimensional Scale for Assessment of Erectile Dysfunc-
tion. Urology ;:–. PMID: .Urology ;:–. PMID: .Urology
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Table . Temporary treatments for erectile dysfunction

Treatment How it works How eff ective How to use it

PDE inhibitors:
avanafi l (Stendra)
sildenafi l (Viagra)
tadalafi l (Cialis)
vardenafi l (Levitra, 
Staxyn)

These pills increase 
blood fl ow to the penis 
by augmenting cyclic 
GMP, a chemical that 
relaxes muscles in the 
penis, improving blood 
fl ow during sexual 
stimulation.

All these drugs have similar eff ective-
ness (about % to %), but tadalafi l 
lasts about  hours, whereas silde-
nafi l and vardenafi l last about eight 
hours, and avanafi l lasts about six 
hours. Avanafi l is the fastest acting, 
in about  to  minutes, whereas 
the others take  to  minutes. One 
tadalafi l preparation can be taken 
daily instead of as needed.

Don’t take more than once in 
 hours. 
Do not take if you are also 
taking alpha blockers or nitrate 
medications.

Injections:
alprostadil 
(Caverject, Edex)

Drug causes blood 
vessels to penis to dilate, 
allowing engorgement 
with blood.

% to % eff ective for all causes 
of erectile dysfunction. Most eff ective 
treatment for men whose erectile 
dysfunction results from prostate 
surgery.

Medicine is injected into the side 
of the penis. Erection occurs in fi ve 
to  minutes and lasts  to  
minutes. Shouldn’t be used more 
than once in  hours.

Drug pellets:
alprostadil (MUSE—
medicated urethral 
system for erection)

Alprostadil, an injection 
therapy drug, is inserted 
into the penis in pellet 
form to open the blood 
vessels to the penis.

About % eff ective for all causes 
of erectile dysfunction.

An applicator, prefi lled with 
alprostadil, is inserted into the tip 
of the penis. Erection begins in 
eight to  minutes and lasts for 
 to  minutes.

Vacuum pump This noninvasive therapy 
is a pump that draws 
blood into the penis by 
creating a vacuum.

% to % eff ective for all causes 
of erectile dysfunction.

The penis is placed in a plastic 
cylinder, then a vacuum is created 
with a manual or electric pump. 
When an erection occurs, a rubber 
ring is placed at the base of the 
penis to maintain the erection by 
preventing blood from escaping.

tions while you sleep. During the test, a recording unit collects data on the number 
and duration of nocturnal erections, the change in the circumference of the penis, and 
penile rigidity. � e measurements are made by two loops: one at the base of the penis 
and the other at the tip. Rigidity above % constitutes a nonbuckling erection; below 
% represents a � accid penis. During eight hours of sleep, three to six erections last-
ing  to  minutes each, on average, is considered normal, though de� nitions of 
“normal” vary. Usually, though, tumescence tests are done in men whose ED is related 
to diabetes or heart disease and not so much in men who are having problems related 
to prostate cancer or its treatment. 

� e treatments for ED caused by prostate treatment are the same as those for 
ED from other causes (see Table , below). A treatment’s e� ectiveness varies from 
individual to individual. � ere may be some trial and error before you � nd one that 
works for you.

PDE5 inhibitors: Viagra and the other ED drugs
Avana� l (Stendra), sildena� l (Viagra), tadala� l (Cialis), and vardena� l (Levitra, 
Staxyn) belong to a class of drugs called PDE inhibitors. � ey are easy to use and are 
e� ective for ED, helping % to % of men who take them. Success rates for men 
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What can I do to prevent erectile dysfunction after radical prostatectomy?

Q: I am scheduled to have a nerve-sparing radical prostatectomy 
in couple of weeks. I understand that even with nerve-sparing 
surgery, there’s a chance that I will end up with erectile dysfunc-
tion. Is there anything that I can do to lower those chances?

A: Fortunately, you can do a few things. But you are going 
to have to be prepared to wait to see a return of spontaneous 
erections. Nearly all men have diffi  culty achieving an erection 
immediately after radical prostatectomy—even if the nerves 
are spared and even if you are in the best of hands. Nerves are 
aff ected during the surgery, and you need a little time to heal 
and recover. How long before erections come back varies, but, 
on average, it takes about a year. Yet some men go through 
one, two, even three years with no erections and then, spon-
taneously, start having them again. The message is to not give 
up hope.

The problem is that going through long periods without 
erections is bad for penile tissue. It becomes more diffi  cult 
for smooth muscle to relax and for blood to fi ll and become 
trapped in the soft spongy tissue in the corpora cavernosa of 
the penis. Without erections, some men may experience penile 
shortening or even curvature (Peyronie’s disease) after radical 
prostatectomy. So one way to think about penile rehabilitation 
eff orts after the surgery is that even in the absence of erections, 
it’s good for penile tissues to experience the surge of blood fl ow 
that under normal circumstances would result in an erection. 

Clinical trial results have shown that regular injections of a 
vasodilator, such as alprostadil (Caverject, Edex), might be the 
best approach. Vasodilators widen arteries so oxygen-rich blood 
fl ows into the penis and feeds and stretches penile tissues in 
the process. Injections bypass the nerves aff ected by surgery, 
so they’re really the only medications that will work for men 
whose cancer made a nerve-sparing procedure impossible. But 
for any radical prostatectomy patient who is interested in an 
“aggressive” approach, injections are usually the best option. 
Injections can help men achieve an erection suffi  cient for inter-
course shortly after surgery. Regular use of injections may also 
help the return of normal erections. Ask if your doctor does 
injections or can refer you to a specialized clinic. Understand-
ably, many men are reluctant to go this route, but injections 
should be considered. They are probably not used as often as 
they should be. 

Instead, many men are prescribed a PDE inhibitor after 
radical prostatectomy. PDE inhibitors are a class of drugs that 
include sildenafi l (Viagra), tadalafi l (Cialis), and vardenafi l 
(Levitra). So far, clinical trials have not shown a clear benefi t 
from these drugs. On the other hand, they are not harmful and 
might do some good in individual cases. Any PDE inhibitor 
could be used, but tadalafi l is the only one that’s been FDA-
approved for use at a low (-mg) daily dose. In general it is also 
safe to take a full “on-demand” (-mg) dose of tadalafi l—or 
another PDE inhibitor—for sexual activity in addition to the 
-mg daily dose. Most men tolerate PDE inhibitors just fi ne, 
but some will have mild side eff ects such as headache, stuff y 
nose, or backache. 

Using a vacuum pump is another possibility for penile reha-
bilitation after radical prostatectomy. By creating negative 
pressure, the vacuum pump pulls blood into the penis. The 
blood that fi lls the penis is from veins and has a lower oxygen 
level than the blood that comes from arteries in a normal erec-
tion. Still, bringing any kind of blood into the penis is good 
for the corpora cavernosa, the spongy tissue that fi lls up with 
blood during an erection, and can help “exercise” the penile 
tissues. 

Some men use the vacuum pump before engaging in sexual 
activity. However, even if you fi nd using the vacuum pump to 
be awkward for that purpose, it can be very benefi cial in this 
context. Many men use the pump on their own. They mark the 
length of their engorged penis on the pump and are encour-
aged because they see progress in recovering the penile length 
that is lost after radical prostatectomy. 

Some men give up on having erections again after radical 
prostatectomy. For them and their partners, this can be a per-
fectly reasonable choice. But postoperative penile rehabilitation 
serves two purposes. First, it can help couples keep their sexual 
relationship active in the period after surgery. Second, it main-
tains the health of penile tissues, increasing the chances of a 
return to normal erections. 

Ravi Kacker, M.D.

Clinical Instructor of Surgery (Urology)
Beth Israel Deaconess Medical Center

Harvard Medical School
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with diabetes, which can damage blood vessels, may be lower. PDE inhibitors can be 
used for ED related to prostate cancer treatment (both nerve-sparing radical prosta-
tectomy and radiation therapy) and for ED related to BPH medications. Tadala� l is 
also approved as a treatment for BPH itself. But the PDE inhibitors are ine� ective 
and should not be taken a� er a prostatectomy in which the nerve bundles could not 
be spared or were seriously damaged. 

Men are now routinely prescribed a PDE inhibitor immediately a� er prostatec-
tomy surgery (see “Ask a doctor: What can I do to prevent erectile dysfunction a� er 
radical prostatectomy?” on page ). Small, daily doses of these drugs are thought to 
decrease the chances of developing erectile dysfunction by preserving smooth muscle 
function and oxygenation of tissues in the penis. PDE inhibitors are unlikely to pro-
duce an erection during the � rst six months or so a� er surgery, so men have to be 
patient. � e delay is fortunate, because an erection too soon a� er surgery could cause 
surgical wounds to break open and bleed.

� e FDA approved avana� l (Stendra) in . Some research suggests that avana� l 
may work faster than other PDE drugs and cause fewer side e� ects. 

Despite some impressive results, PDE inhibitors have drawbacks. � ey’re expen-
sive, and some health insurance plans don’t cover them or cover just a few pills per 
month. � ey shouldn’t be taken more than once a day, and you shouldn’t take these 
drugs if you are also taking nitroglycerin or another nitrate drug for heart disease. 
Men who take certain alpha blockers that tend to lower blood pressure also need to 
exercise caution; in fact, all men with heart disease should be careful because PDE 
inhibitors tend to lower blood pressure. If you take a PDE inhibitor and wind up 
going to the hospital with heart attack symptoms, be sure to tell the medical personnel 
there that you have taken one of these ED drugs. 

Short-term side e� ects of PDE inhibitors include headache, � ushing, upset stom-
ach, and nasal congestion. Temporary disturbances in vision have been reported. 
Some men experience a bluish tinge to their sight. Vision loss and hearing loss are rare. 
Another possible though relatively rare complication is priapism, an erection that lasts 
too long. Any man who has an erection for more than four hours should go to the emer-
gency room to receive a counteracting drug. Prolonged erections can cause permanent 
impotence because of damage to penile tissues, perhaps related to ischemia.

Injectable drugs
Just the idea of injecting a drug into the penis is upsetting at � rst. But for men who 
can’t take a PDE inhibitor because of the side e� ects or some other reason, or who 
don’t respond to a PDE inhibitor, injectable drugs are a good alternative (see Figure 
, page ). Moreover, injection therapy is o� en more e� ective than PDE inhibitors 
for men whose ED is related to radical prostatectomy, because the injected drug goes 
directly into the blood vessels that control erections. When you take a pill, the drug 
has to be metabolized and may not reach the target tissue in high enough concentra-
tions to be e� ective. 

� ere are several such drugs, all of which work by relaxing the smooth muscle tis-
sue of the penis, permitting adequate blood � ow for an erection. In the United States, 
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the only injectable drug speci� cally approved for erectile dysfunction is alprostadil 
(Caverject, Edex). Alprostadil—also known as prostaglandin E—is a potent vasodila-
tor: it widens arteries, allowing them to carry more blood. But its potency is a drawback 
as well as an asset. It is very e� ective in producing erections, but to be safe, it must be 
administered directly to the penis, through injection or in pellet form (see “Urethral 
suppositories,” below). An erection usually occurs within � ve to  minutes of an injec-
tion and lasts between  and  minutes. � e main side e� ects are mild to moderate 
pain, bruising, or scarring. Like PDE inhibitors, these drugs can cause low blood pres-
sure. � ey can also cause priapism, a persistent, o� en painful, erection.

Other drugs used for injectable therapy for ED include papaverine, another vaso-
dilator, and phentolamine, an alpha blocker. � ose two drugs are sometimes com-
bined with alprostadil in a three-part mixture. Meanwhile, experimental agents are 
being investigated. At the  annual meeting of the American Urological Associa-
tion, for example, researchers reported that two men had a favorable response to 
injectable gene therapy for ED that required only two shots a year. � at might be an 
attractive option, but this is very preliminary research.

Urethral suppositories
As an alternative to injection, alprostadil is also available as tiny pellets that can be 
inserted into the penis shortly before intercourse. � ese pellets are part of a therapy 
called the medicated urethral system for erection (MUSE).

� is therapy involves inserting a pellet about an inch into the penis, using a dis-
posable plastic applicator. From there, the surrounding tissue quickly absorbs the 
drug. Some men � nd MUSE easier to use than injections, but about % of men who 
try it � nd the application mildly painful, and about % become dizzy and develop low 
blood pressure. Men should not use MUSE more than twice in  hours.

Vacuum pump
Until prescription medications came along, the only proven at-home therapy for ED 
involved using a vacuum pump. With this therapy, you lubricate your penis and put 

Figure . Injection therapy

Using a small needle, a man can inject one or 
more prescription drugs into the side of his 
penis. The injected drugs work by relaxing the 
smooth muscle tissue of the penis and allow-
ing blood to fl ow into the erectile tissue.
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it into an airtight plastic cylinder that’s attached to a handheld pump (see Figure , 
above). Some pumps are manual, while others operate on a battery. In either case, air is 
pumped out of the cylinder to create a vacuum. � e negative pressure draws blood into 
the corpora cavernosa, the columns of spongy tissue that � ll with blood to produce an 
erection. Once an erection occurs, which usually takes about � ve minutes, you remove 
your penis from the cylinder and � t a rubber ring around the base of the penis to pre-
vent blood from draining away. � e erection lasts until the ring is removed.

Vacuum pumps are noninvasive and highly e� ective, working for about % 
of men. � eir advantage over medication is that they can be used as o� en as a man 
wants. Men who have intercourse only occasionally may � nd a vacuum pump satis-
factory. � ere are several disadvantages. � e pumps require a bit of manual dexterity, 
and having to fuss with the device can interrupt lovemaking. In addition, the erection 
doesn’t feel as natural as one produced by a drug; although � rm, it can be somewhat 
� oppy because it does not extend down into the base of the penis. About % of men 
have side e� ects, such as pain, bruising, or di�  culty ejaculating, any of which can 
cause discomfort during sexual activity.

Penile implants
Penile implants are a possibility for men who have tried ED medications and vacuum 
pumps with no success. Men with penile implants can have an erection at any time—
and maintain it for as long as they want—allowing for great spontaneity. � ere are two 
basic varieties: 

In� atable implants. � ese may have a two- or three-piece design. � ree-piece 
implants consist of a � uid-� lled reservoir in the abdomen, a pump with a release 
valve in the scrotum, and two in� atable cylinders in the penis. Squeezing the pump 
transfers � uid from the reservoir into the cylinders, causing an erection. Pushing the 
release valve drains the � uid back into the abdominal reservoir. In two-piece implants, 
� uid-� lled reservoirs are in the rear portion of the cylinders; the pump is in the scro-
tum. Bending the penis returns the � uid to the reservoir.

Figure . Vacuum pump

To achieve an erection, a man puts his 
lubricated penis into an airtight plastic 
cylinder attached to a handheld pump. 
Pumping air out of the cylinder creates 
a vacuum, which increases blood fl ow 
to the penis and causes an erection. An 
elastic band placed at the base of the 
penis maintains the erection.
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Semirigid, or malleable, rods. As the name implies, this type of implant con-
sists of bendable rods, usually constructed of braided stainless steel wires or articu-
lating plastic disks, covered with silicone. � e rods are bent upward to have sex and 
pointed down to conceal the penis under clothing.

Most patients choose an in� atable device because the penis looks more natural 
than with semirigid rods. One drawback to in� atable implants is the risk of mechani-
cal trouble, such as a leaky reservoir that requires surgical repair, although most 
devices are fairly durable and last  years or longer. Another is the possibility that the 
penis will get shorter, although research presented at the  AUA meeting showed 
that using a vacuum pump before the in� atable implant surgery may improve postop-
erative penile length.

Malleable devices have their pros and cons, too. � ey are easier to manipulate 
than in� atable implants, and a single incision makes them simpler to insert surgi-
cally. But because the rods always remain � rm, their presence is harder to conceal (see 
“Penile implants compared,” page ).

Regardless of the model chosen, patients and their partners report a high overall 
degree of satisfaction with penile implants. One study found no signi� cant di� er-
ence in patient satisfaction between the malleable and in� atable implants, though 
the patients’ partners reported greater satisfaction with the in� atable implants. Of 
 men in a British study of penile implants, most of whom had the malleable 
variety, % could have sexual intercourse, and % were satis� ed with the implant 
results. While satisfaction rates are high, patients need to consider penile implant 
surgery carefully. � e infection rate is the same as it is for other surgical proce-
dures—about % to %. Mechanical failure may also occur, though improvements to 
implants have made problems less common. An analysis of  patients with three-
piece in� atable devices estimated that % of the devices were free of mechanical 
trouble a� er  years.

� e procedure to implant a penile device takes about one to two hours. Strenuous 
physical activities should be avoided for about a month; sexual activity can resume in 
four to six weeks.

Patients and their partners are generally more satis� ed with the results if they 
know what to expect from a penile implant. If possible, you and your partner should 
meet with the doctor together before surgery. Make sure you understand the risks and 
bene� ts of the procedure and how the device works.

Treating urinary incontinence
� e involuntary leakage of urine is another common and embarrassing side e� ect 
of prostate disease and its treatment. For men who have had a prostatectomy, urine 
leakage is a frequent side e� ect, but one that o� en subsides gradually over the � rst 
two years following surgery. Although irritation, burning, and painful urination are 
the most common urinary side e� ects of radiation therapy, incontinence—though 
uncommon with a highly skilled radiation oncologist—can also occur.

If you experience urinary problems following prostate treatment, your doctor may 
recommend a urodynamic evaluation—a diagnostic session to help determine the 
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Penile implants compared

Two-piece infl atable implant

Advantages
•  Penis looks more natural in erect and fl accid states than with 

the semirigid implant.
• Easier to operate than the three-piece implant.
• No abdominal incision.

Disadvantage
• Possibility of leakage or malfunction.

Comments
•  Squeeze and release the pump several times to move fl uid 

into the penile cylinders. Bending and holding the penis 
causes the cylinders to soften.

•  The penis does not defl ate as fully as with the three-piece 
implant.

Semirigid (malleable) implant
Advantages
• Easy to use, especially for those with limited dexterity.
• Requires the least extensive surgery.
• Fewest parts, so less chance of malfunction.
• Least expensive type of implant.

Disadvantages
• Constantly fi rm.
•  Somewhat harder to conceal than infl atable implants, but 

new designs make this less of a concern than in the past.

Comment
•  For intercourse, lift the penis and make the rods as straight as 

possible.

Three-piece infl atable implant

Advantage
•  Acts and feels more like a natural erection than semirigid 

models.

Disadvantages
• Requires more manual dexterity than other implants.
• Possibility of leakage or malfunction.
• Most expensive type of implant.
• Requires the most extensive surgery of all implants.

Comments
•  The infl ate/defl ate device is implanted in the scrotum. Squeeze 

pump to infl ate, and press the release valve to defl ate.
• The fl uid reservoir is implanted in the abdomen.
• Lock-out valve can prevent unintended infl ation.

Infl atable cylinder

Pump bulb

Scrotum

Prostate

Bladder

Semirigid rod

Prostate

Bladder

Scrotum

Infl atable cylinderInfl atable cylinder
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nerve and muscle function of your bladder and urethral sphincter (the ringlike muscle 
that controls urine � ow). � is will help pinpoint the exact nature of the problem.

Before seeing your doctor, keep a written record of your urination habits for at 
least three days. Note when the leaking occurred, what you were doing at the time, 
what appears to make the problem worse, and what appears to make the problem bet-
ter. � is will help your doctor determine the type or types of incontinence you have.

Three types of incontinence and front-line treatments
� ere are three main types of urinary incontinence that may develop a� er treatment 
for prostate cancer. Treatment varies according to type.

Stress incontinence. � is type of incontinence is characterized by the leakage of 
small amounts of urine when you cough, sneeze, li�  a heavy object, exercise, or other-
wise put pressure on your bladder. One cause of stress incontinence is damage to the 
external urethral sphincter, a band of muscle tissue that controls “downstream” urine 
� ow from the bladder and through the urethra. Surgery on the prostate, such as TURP 
or prostatectomy, can cause such damage.

For stress incontinence, pelvic muscle exercises and biofeedback training so you 
can control those muscles can help you sense your bladder � lling, so you delay void-
ing until you reach a toilet. � e pelvic � oor comprises the group of muscles connected 
to the pubic bone in the front and the tailbone, or coccyx, in the back. Pelvic � oor 
exercises—also known as Kegel exercises (at le� )—can help with urinary incontinence 
a� er radical prostatectomy for prostate cancer. Electrodes placed on the skin or in 
a probe inserted in the anus can be used to electrically stimulate pelvic muscles and 
possibly strengthen them. Research shows some short-term bene� ts to this approach 
but is silent on whether it lasts. Some research has found that pelvic � oor exercises 
could have the added bonus of also helping with post-prostatectomy ED.

Bulking agents, which have been used extensively in men who have undergone 
radical prostatectomy, are another option. � e most commonly used bulking agent is 
collagen, the protein that gives skin its tone. (Plastic surgeons use collagen as a � ller in 
cosmetic procedures.) During this outpatient procedure, a physician injects the bulk-
ing agent into the area once occupied by the prostate to support the urethral muscles, 
so the patient doesn’t lose urine as easily. However, any success at regaining conti-
nence with bulking agents tends to diminish within a few months because the body 
absorbs the material. Still, as a temporary measure, this is a viable option for men who 
cannot undergo invasive surgery.

Urge incontinence. Urge incontinence occurs when the bladder develops a 
spasm. It suddenly contracts and expels urine. BPH seems to leave the bladder prone 
to such irritation.

Some people with urge incontinence � nd that retraining the bladder is e� ective. 
� is technique involves increasing the storage capacity of the bladder by learning to 
suppress sudden urges to urinate and by prolonging the interval between urinations.

� e most e� ective drugs for urge incontinence are oxybutynin (Ditropan), tolt-
erodine (Detrol), and some of the tricyclic antidepressants. For incontinence that 
results from treatments for prostate enlargement—such as TURP, which may produce 

Kegel exercises

The strength and proper action 
of your pelvic fl oor muscles are 
important in maintaining con-
tinence. Here’s how to do basic 
pelvic muscle exercises, named for 
Arnold Kegel, the physician who 
fi rst developed them:

.  Pretend you are trying to avoid 
passing gas. You will feel a con-
traction more in the back than 
in the front, as if you are pulling 
the anal area in.

.  Practice both short contrac-
tions and releases and longer 
ones, gradually increasing the 
strength of the contraction and 
holding it for up to  seconds.

.  Repeat multiple times, several 
times a day.
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bladder instability and urge incontinence—anticholinergic drugs such as propanthe-
line (Pro-Banthine) and dicyclomine (Bentyl) may help.

Over� ow incontinence. Over� ow incontinence is the result of partial obstruc-
tion, such as an enlarged prostate. Because the bladder cannot empty completely, 
urine may dribble frequently from the urethra. It may also occur when the bladder is 
severely weakened, which may also result from BPH if the bladder muscle becomes 
thick from straining to urinate.

Alpha blockers—dutasteride (Avodart) and � nasteride (Proscar)—may improve 
over� ow incontinence caused by BPH. � ese drugs help relax urethral muscles, 
decreasing urinary retention and the tendency to leak urine.

Options for severe incontinence
For more severe incontinence, there are several surgical procedures that can be per-
formed to achieve dryness.

Arti� cial sphincter. � e leading therapy for severe incontinence a� er pros-
tate cancer surgery is the surgical placement of an arti� cial sphincter (see Figure , 
below). � e procedure involves placing a small, � uid-� lled in� atable cu�  around the 
urethra and a small pump in the scrotum. When it’s in� ated, the cu�  squeezes the 
urethra so urine can’t � ow through it. When a man is ready to urinate, he squeezes the 

Figure . Artifi cial sphincter

Bladder

Pump

Scrotum

Pressure regulation balloon

Infl atable cuff 

For men with intractable incontinence caused by sphincter weakness, an artifi cial sphincter is a pos-
sible solution. After it is surgically inserted, the fl uid-fi lled cuff  compresses the urethra to stop the 
fl ow of urine (A). To allow urination, a man squeezes a small pump, which defl ates the cuff  enough so 
that urine can pass (B). The cuff  automatically refi lls.

A

B
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pump, which de� ates the cu�  enough so that urine can � ow. When he is � nished, the 
cu�  then rein� ates on its own.

Success rates for arti� cial sphincter surgery are relatively high. In a study of  
men who were followed for an average of three years, most (%) reported regaining 
continence, and almost all said that they were satis� ed with the operation. Continence 
isn’t restored immediately, however. It may take four to six weeks to heal from the sur-
gery, during which time the pump cannot be activated.

Men who undergo this procedure may also experience complications such as 
infection, erosion of tissue around the implants, and device malfunction, which may 
require additional surgery. In the study noted above, about a quarter of the men 
required some type of follow-up surgery to adjust the device within � ve years.

Bulbourethral sling surgery. Bulbourethal slings are made of several di� er-
ent types of materials, including polypropylene or silicone mesh. A variety of di� er-
ent surgical techniques can be used to insert and attach them. In general, the surgeon 
makes an incision between the scrotum and the rectum, installs a supportive sling 
under and around the urethra, and anchors it to each side of the pelvic bone. By plac-
ing pressure on the urethra, the sling helps retain urine until the bladder � lls.

Research has shown that bulbourethral slings are an e� ective treatment for incon-
tinence. In one study involving  men who responded to questionnaires following 
surgery, % of patients used two or fewer absorbent pads a day; % of those patients 
required no pads. E� ectiveness of the procedure may vary, however, depending on 
the material used in the sling. One small study comparing pigskin with silicone mesh 
found the silicone mesh to be superior. If you are considering a sling procedure, ask 
your surgeon about success rates for the type of material he or she plans to use.

Living with urinary incontinence
Even if your urinary incontinence can’t be cured, it can be managed. In addition to 
the treatments described above, absorbent underclothing is available that’s no more 
bulky than normal underwear and can be worn easily under everyday clothing. Highly 
absorbent disposable pads are available in drugstores.

In another approach, a � exible tube (called an indwelling catheter) can be placed 
in the urethra to collect urine in a container. However, long-term catheterization, 
although sometimes necessary, can create many problems, including urinary infec-
tions. When a long-term catheter is necessary, one option to consider is a suprapubic 
catheter that is inserted through the abdomen and then into the bladder. Finally, an 
external collecting device is another option. � is condom-like device is � tted over the 
penis and connected to a drainage bag. It can be removed as necessary.

Coping with incontinence can be frustrating, especially if the � rst few treatments 
you try don’t yield the results you’re seeking. But the good news is that there are many 
choices for managing incontinence. � rough trial and error, you may be able to � nd 
an option that works well for you. Just remember that this process can take time, so 
you’ll probably need to exercise some patience.
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. An international perspective 
The view from Sweden on prostate cancer

To get a di� erent perspective on prostate cancer, we interviewed Per-Anders Abra-
hamsson, M.D., Ph.D., a member of the Annual’s advisory board and the secre-

tary general of the European Association of Urology (EAU). Dr. Abrahamsson is also 
chair of the Department of Urology at Lund University Hospital in Malmö, Sweden.

How common is prostate cancer in Sweden?
We have one of the highest incidence rates—the number of new cases detected—

in the world in Sweden and also in Finland. Depending on which rankings and regis-
tries you look at, we are right behind the United States and New Zealand. 

Any explanation for the high rates?
Yes, several. We’ve had diets with a high intake of animal fat in Sweden and in the 

other Nordic countries. Red meat, butter—all kinds of animal fat that we can produce 
up here in a northern climate. And, historically, we never used olive oil like they do in 
Spain, Italy, Portugal, and Greece, although that is changing.

Lack of vitamin D may be another reason. Because we are living close to the Arc-
tic Circle, we don’t get that much sunshine in the wintertime. � e skin generates vita-
min D when it’s exposed to sun. As you know, there are now quite a few studies that 
have looked at vitamin D and prostate cancer risk, and it does seem to play a role. 

We are doing some vitamin D studies here now, looking at the levels in the popu-
lation. One thing that might o� set our dark winters is that the Nordic countries are 
fairly wealthy, so we travel a lot and get more vitamin D that way. 

� ere may also be genetic reasons for the high rates, but they have yet to be sorted 
out. 

� e high cancer rates may also be a consequence of our record keeping. Our can-
cer registry, which keeps track of cancer incidence and other statistics, started in , 
and it’s probably the best registry in the world. We have a very well-organized health 
care system in Sweden, I have to say. 

In the United States, we saw a big jump in prostate cancer incidence because of PSA 
screening that had more to do with screening and an increase in detection than an 
actual increase in prostate cancer. Has the same thing happened in Sweden?

We have seen what you experienced in the United States in the early ’s, but  
years later on. Because of PSA screening, the incidence rates have gone up in Sweden, 
the other Scandinavian countries, the Netherlands, Belgium, even the United King-
dom, although not to the same extent.


Per-Anders
Abrahamsson, 
M.D., Ph.D.
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Let’s talk some more about screening. As you know, the American Urological Associa-
tion (AUA) revised its guidelines in . � e new guidelines don’t recommend routine 
screening for men in their s and early s and emphasize shared decision-making 
between men and doctors for men in the -to- age group. But the  European 
Association of Urology (EAU) recommendations take a di� erent approach, don’t they?

Yes, they do. I attended the AUA’s  annual meeting in San Diego and I was 
quite astonished when they announced their guidelines. � e AUA and the European 
association are moving in totally opposite directions. I really didn’t expect that to hap-
pen � ve or  years ago.

I was part of the group that put the EAU recommendations together. We recom-
mended that men get a baseline PSA when they are  to  and that screening a� er 
that be based on the baseline. � e recommendations that say that men should be 
screened every two to four years if their baseline PSA level is above . ng/ml, and if 
it’s below that level, they should be screened only once every eight years. So I think 
we are getting closer and closer not to mass screening, but to informing the European 
population that PSA screening has value, and that we recommend it. � e American 
guidelines send a di� erent message.

� e di� erence between our recommendations and the AUA’s may be partly 
because we depended on the European Randomized Study of Screening for Prostate 
Cancer and the Swedish arm of that trial. � e advantages of PSA screening show up 
with a longer follow-up period. In the Swedish arm of that trial, we have  years of 
follow-up, and the di� erence in prostate cancer mortality between the screened group 
and the control group was %. � at is really signi� cant. 

Another important study that factored into our guidelines used blood samples 
stored for more than  years in the freezers at my hospital. When men ages  to  
had a PSA of less than  ng/ml, those gentlemen had a very limited likelihood of being 
diagnosed with prostate cancer later.

Do you think the AUA guidelines are going to mean that more men die of prostate can-
cer in the United States than necessary because we’re pulling back from screening?

Yes, there’s no doubt about that. And I shared that thought with key opinion lead-
ers in American urology. � ere is major controversy going on in your own country 
regarding early detection of prostate cancer. And I’m quite convinced that some key 
people are going to support our position and the value of getting a baseline PSA.

Are you concerned, though, that early detection will lead to overtreatment of prostate 
cancer that really didn’t need to be treated? 

We are. We favor, of course, active surveillance for cancers that are less aggressive. 
Imaging is improving tremendously. Using di� usion MRI to guide biopsies is playing 
a signi� cant role in terms of discriminating indolent early disease from prostate can-
cer that needs to be treated. More and more of the leading institutions across Western 
Europe are using di� usion MRI scans to guide biopsies.

This Harvard Health Publication was prepared exclusively for Paul Pinkstaff - Purchased at http://www.health.harvard.edu



2 0 1 4  A N N UA L  R E P O R T  O N  P R O S T A T E  D I S E A S E S  

H A RVA R D  M E D I C A L  S C H O O L  w w w. he a l t h . ha r v a rd .e du 

Any hope for a screening test that would be better than PSA at distinguishing between 
aggressive and nonaggressive prostate cancers? 

� e kallikrein panel, which includes three versions of PSA and a related enzyme, 
might be useful as a screening test and at separating aggressive and nonaggressive can-
cers. In addition, there is the urine test that was launched a few years ago, the PCA 
test, together with a test for the TMPRSS:ERG gene. 

Is the PCA test being used in Europe?
It’s been used in some centers, but not across Europe in general. Combining it 

with the fusion gene test seems a little bit more promising. We are moving in the right 
direction, for sure, toward better discrimination between nonsigni� cant versus signi� -
cant cancers.

Do you see the PCA test and the fusion gene test as being used to determine whether 
a man should have a biopsy? 

Not exactly. PSA will, of course, be the � rst-line test or, maybe, eventually, the 
kallikrein panel. � en, if the PSA levels are elevated, you move on to biopsy, and if 
the biopsy is negative but you still suspect that there is cancer present that the biopsy 
missed, then you might order this combined test for PCA and TMPRSS:ERG.

So there’s still a need for biopsies. 
Yes, of course, but with di� usion MRI guiding biopsies, I think the number of 

repeat biopsies will go down, so fewer biopsies will need to be done, which means, 
over all, less morbidity and infection risk from men having prostate biopsies. 

Seems like widespread use of MRI-guided biopsy might be very expensive.
It would be. On the other hand, there are so many companies out there now, com-

ing up with MRI machines, the price is going to go down. 

What about tumor genomics tests, like Myriad’s Prolaris test and Genomic Health’s 
test? Are they being used in Europe? What’s your opinion of them? 

� ey’re not used in Europe. We’re still in an experimental phase with tumor 
genomics. And we should test them. Of course we should do that. � at’s what’s hap-
pened in the past with other tests we are now using. But, I mean, we’re not there yet 
to introduce them into clinical practice. � ey should be tested in clinical trials in the 
centers where we have the necessary facilities. 

� is whole area of biomarkers is complicated. Is there any agreement about which 
tests should be used? 

No one can give you a clear-cut answer. I can tell you, even leading biomarker 
experts—from Johns Hopkins, Memorial Sloan Kettering, Dana-Farber, and also the 
leading centers in Europe—when they sit down and discuss this, they never reach any 
consensus. We haven’t really found that optimal combination. It’s not going to be one 
gene. It’s going to be a gene panel.
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� ere’s been tremendous progress with genomic testing for malignant melanoma 
and colon cancer. � at’s going to happen with prostate cancer, but it’s probably going 
to be a little more complicated.

Moving on to a di� erent subject, you were co-author of a recent review of Phase  tri-
als of androgen deprivation therapy. What should we tell patients and clinicians about 
intermittent versus continuous androgen deprivation therapy?

� at review included seven studies. It showed that intermittent and continuous 
therapies were the equally e� ective as far as controlling prostate cancer. Based on 
those Phase  trials, we couldn’t come to any � rm conclusion about whether inter-
mittent therapy was better as far as the long-term e� ects of suppressing testosterone 
levels. 

But I think intermittent therapy should be standard practice, more or less, in 
patients with low tumor burden.

Intermittent therapy is more commonly used in Europe than in the United States. 
In general, when it comes to low-tumor-burden patients, even with lymph node 
involvement or limited skeletal metastatic disease, we use intermittent therapy more 
o� en in Europe. 

What about radiation therapy a� er radical prostatectomy? I gather that timing is a 
big issue, and some trial results from Europe suggest that sooner is better than later.

� at’s correct. Here, we’re in agreement with our American colleagues. Where 
there’s any suspicion that we have le�  some cancer behind, then we are much more 
willing to provide adjuvant radiation—radiation a� er surgery—to those patients. We 
are actually in a paradigm shi�  here, favoring radiation therapy a� er surgery. Radia-
tion therapy has improved tremendously, so there are fewer side e� ects and less 
morbidity. 

Let’s talk about treatment of castration-resistant prostate cancer, another complicated 
area. � ere are many new therapies, but the sequencing of them is still being worked 
out. In Europe, has a sequence been set? 

So far, in most European countries, we are following the same sequence that was 
set when abiraterone was approved by the FDA and European Medicines Agency, 
which is our FDA. We are using abiraterone—Zytiga—a� er chemotherapy. So it is 
chemotherapy, then abiraterone. 

I guess that’s di� erent than what the American Urological Association came up 
with because its new guidelines suggest that abiraterone can be o� ered to metastatic 
patients with no or mild symptoms before chemotherapy. � ere is a di� erence there, 
right?

Yes, there is a di� erence, but we are beginning to see that shi�  here to abiraterone 
before chemotherapy. 
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What is the advantage of using abiraterone before chemotherapy?
Abiraterone and another drug, enzalutamide—Xtandi is the brand name—they’re 

well tolerated. If you are a patient, you’re always going to look at chemotherapy as 
tough treatment. So, if we can give you a pill rather than chemotherapy, the patient is 
going to prefer a pill. It does not rule out or exclude chemo in the future. Chemother-
apy is going to be here for many years to come but maybe as a second-line treatment 
option.

When you started working on prostate cancer in the s, very few people had even 
heard of prostate cancer. Are you encouraged by what’s going on in the � eld?

I wish I was  years younger because I really want to see what’s going to happen 
in our laboratories, from bench to bedside, in the next  years. Now I can see that all 
the major pharmaceutical companies, in addition to our world-leading research labs, 
are doing a lot of very interesting work in this area. So I expect not only new drugs but 
also more knowledge to understand the biology of prostate cancer. And genetic test-
ing—it will be here in the not-too-distant future, so we can use the right treatment, for 
the right patient, at the right time. � at’s the ultimate scenario. � e right treatment, 
for the right patient, at the right time.

Do you think you in Europe are going to be ahead of us Americans in this regard?
No, we’re going to make it together. We have already had transatlantic collabora-

tion established for years, and we’re old friends, so why shouldn’t we do it together? 
We have a lot of di� erent nationalities working on prostate cancer, even in my own 
laboratory in Sweden. And that’s the same in the United States, and of course, the rest 
of Europe. 

We have to work globally now. � is is not about the United States being better 
than Europe or China. We have to solve this together. I sound like the secretary-gen-
eral of the United Nations here, but this is how to make progress. 
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Take charge of your condition
A brief review of changes that may improve your health 

Coping with prostate disease isn’t easy. If you have prostatitis, you may � nd that 
established treatments aren’t particularly e� ective. You may become frustrated if 

medications for BPH don’t alleviate the frequent urge to urinate. Prostate cancer treat-
ment can be a long haul. You can, however, take steps to meet these challenges. � is 
chapter o� ers some suggestions. 

Participate in a clinical trial
Doctors o� en suggest that patients take part in clinical trials to gain access to promis-
ing treatments and medications. Clinical trials are grouped into four phases:

•  Phase  trials involve a small number of people and help assess the safety of a 
new treatment or determine an e� ective drug dose.

•  Phase  trials focus on the e� ectiveness of a treatment and usually involve fewer 
than  participants.

•  Phase  trials compare a new treatment with standard treatments. � is com-
parison can involve adding a new drug to a proven therapy to determine if the 
combination is more e� ective. � e size of these trials ranges from hundreds to 
thousands of participants.

• Phase  trials gather information about treatments that have already been 
approved by the FDA for use in patients.

Randomized, double-blind Phase  trials are considered the gold standard because 
of the large number of participants, the random assignment of patients to one treat-
ment or another, and the fact that neither the doctor nor the patient knows which 
therapy is being used. In some cases, the treatment is actually a placebo, an inactive 
pill or sham procedure designed to look like the real one. You should know up front 
whether you are taking part in a placebo-controlled study, because there’s o� en a siz-
able chance that you will assigned to the placebo group and won’t be receiving an 
active treatment. 

Clinical trials drive medical progress, especially in cancer. But your decision to 
enroll should be an informed one. Here are some of the questions you should ask 
before enrolling: 

•  Why is the study being done?

•  Have other studies evaluated this drug or procedure? What were the results?

•  Who is paying for the study? 

•  Is there a chance that I will receive a placebo?
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•  What are the possible risks and bene� ts of participating?

•  What other treatment options do I have?

•  What treatments, tests, and medical procedures will I receive?

•  Can I continue to take my regular medications?

•  How long will the study last?

•  Will I have to pay for any treatments or tests?

•  If the investigational drug or treatment works for me, can I continue to receive it 
when the trial ends?

•  Who will be responsible for my care?

•  How might my participation a� ect my daily routine? Will I miss work?

•  Does the study involve a hospital stay?

If a doctor asks you to volunteer for a clinical trial, you do not need to say yes. 
Ask questions and then decide what makes sense for you. You shouldn’t feel pres-
sured to participate, and if you say no, your care and relationship with your doctor 
shouldn’t be a� ected. If you agree to join the study and later change your mind, you 
are free to stop participating. Be sure to ask what care you will receive if you leave the 
study before it concludes.

Clinical trials currently enrolling patients, along with enrollment criteria, are listed 
online at www.clinicaltrials.gov. A� er you navigate to this page, you can search by www.clinicaltrials.gov. A� er you navigate to this page, you can search by www.clinicaltrials.gov
medical condition and other criteria. Cancer patients can also call the National Cancer 
Institute’s Clinical Trials Referral O�  ce at -- (toll-free) for information.

Join a support group
Some doctors suggest that patients attend a support group. Many hospitals and medi-
cal centers sponsor or host such groups. Some men are reluctant to attend, because 
of either pride, a false sense of male independence, or apprehension about too much 
sharing. But even if you don’t feel the need for emotional support, these groups can 
be a great source of information. Almost without fail, patients learn a lot from one 
another. To � nd a group in your area that deals with your condition, ask your doctor 
or check with your hospital. You can also � nd support groups through the Us TOO 
International Prostate Cancer Education and Support Network at www.ustoo.org.

Eat a healthier diet
“Should I change my diet?” is probably the most common question men newly diag-
nosed with prostate cancer ask their doctors, and it’s easy to understand why. Few 
things can make you feel less in control of your life than being told you have cancer. 
Making healthier choices—including which foods you eat—is psychologically helpful, 
and there’s nothing wrong with that. In fact, there is everything right with it.

But will better nutrition keep prostate cancer at bay if you choose active surveil-
lance—or reduce the risk of recurrence if you choose treatment? Although epidemio-
logic, or population-based, studies suggest that certain dietary patterns can improve 
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the prognosis a� er a prostate cancer diagnosis, these studies are not designed to 
prove cause and e� ect. So for now, there are no de� nitive answers about whether food 
choices can a� ect the progression of the disease. If you hear people say they have the 
answers, be wary. � e science just isn’t there yet. 

Here is what we do know: epidemiologic studies have consistently shown that 
prostate cancer, especially in its more aggressive forms, is more common in countries 
where men eat a Western diet containing relatively large amounts of meat. 

Because the epidemiologic evidence for lowering the chances of getting pros-
tate cancer in the � rst place is so compelling, investigators have launched a federally 
funded study to see whether a man’s diet might alter the growth of his early-stage 
prostate cancer a� er he already has the disease. Participants in the Men’s Eating 
and Living (MEAL) study are supposed to eat nine servings of fruits and vegetables 
daily—signi� cantly more than the three to four servings the typical American man 
consumes each day—as well as two servings of whole grains and one serving of beans 
or other legumes (see “What the MEAL diet looks like,” below). 

� e investigators plan to recruit about  men, ages  to , who have been 
diagnosed with small, low-grade tumors and who have decided on active surveil-
lance (see page ) rather than immediate treatment. A pilot study showed that the 
approach is workable and that with enough telephone prompting, men could increase 
their intake of vegetables and other healthy foods. To learn more about the MEAL 
study or enroll in it, go to www.clinicaltrials.gov and search for Trial NCT. www.clinicaltrials.gov and search for Trial NCT. www.clinicaltrials.gov
As this report went to press, the trial organizers were still signing up volunteers.

What the MEAL diet looks like

If you would like to try the MEAL diet on your own, here is a sample daily menu that includes nine 
servings of vegetables and fruits, as well as whole grains and legumes.

Breakfast
Whole-grain cereal with at least ½ cup to 
 cup berries plus  to  tablespoons of almonds or 
walnuts

Mid-morning snack
 apple or orange, or ½ cup baby carrot sticks 
or broccoli fl orets dipped in hummus

Lunch
Tuna (or salmon or sardine) sandwich on whole-
grain bread loaded up with lettuce (the darker the 
better for a greater nutrient punch) and tomato

Bean-based soup, such as lentil, or 
chili made with black or pinto beans

Mid-afternoon snack
A medium banana, orange, bowl of grapes, 
or other fruit

Dinner
Rice (preferably brown) studded with at least 
½ cup chopped carrots or other vegetable such 
as caulifl ower or spinach, possibly garnished with 
 to  ounces of beef, poultry, or fi sh 

or pasta with marinara sauce containing a little or pasta with marinara sauce containing a little or
ground turkey, grated carrots, and sprinkled with  
tablespoon grated cheese

with at least  cups tossed salad featuring 
cruciferous vegetables (arugula, cabbage) 
and/or dark greens like spinach plus other 
vegetables of choice and a vinaigrette dressing

Evening snack
½ grapefruit or other fruit or a couple of 
whole-wheat crackers dipped in hummus, 
peanut butter, or tabbouleh
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Lose weight
Good nutrition, exercise, and weight loss o� en go together. Evidence is accumulating 
that losing extra pounds, or avoiding weight gain in the � rst place, might help keep a 
prostate tumor in check. Some research suggests that men who are obese tend to have 
lower PSA levels than those of normal weight. As a result, obese men may not be diag-
nosed until their cancers start growing aggressively. Other research indicates that excess 
fat in a person’s body may increase levels of the hormones that fuel tumor growth. 

Metabolic syndrome is the name for a group of unhealthy attributes such as excess 
weight, insulin resistance (an excess of insulin that can cause blood sugar problems), 
and high blood pressure that together raise a person’s risk for heart attack, stroke, and 
type  diabetes. In , results from a large observational study in Europe showed 
that metabolic syndrome does not increase the risk that a man will develop prostate 
cancer, but it may modestly increase the risk that he will die from it. Of the compo-
nents of metabolic syndrome that the study considered, high blood pressure and obe-
sity emerged as the most pronounced risk factors.

Exercise more
In addition to eating a healthy diet, you should stay active. Regular exercise low-
ers your risk of developing many serious health conditions, including heart disease, 
stroke, and certain types of cancer. And although relatively few studies have directly 
assessed the impact of exercise on prostate health, those few have concluded, for the 
most part, that exercise is bene� cial. 

Physical activity also may improve quality of life for men who have undergone 
treatment for prostate cancer, according to a  review. For example, patients 
undergoing radiation therapy for localized prostate cancer who participated in a 
cardiovascular exercise program for eight weeks improved their cardiovascular � t-
ness, � exibility, muscle strength, and overall quality of life, including some reduc-
tion in the fatigue that’s o� en associated with radiation therapy. If you’re on hormone 
therapy, exercise might help counteract the metabolic side e� ects, including weight 
gain. A  Canadian study of men on hormone therapy compared the e� ects of 
aerobic exercise (the kind of exercise that increases your heart rate) with the e� ects of 
resistance training (the kind of exercise that builds up muscles). � e resistance pro-
gram improved health-related quality-of-life scores, but the aerobic exercise program 
resulted in greater levels of physical activity. 

At this point, though, there isn’t any exercise program that’s speci� c to men with 
prostate cancer. � e standard advice is to get a half-hour of physical activity on all 
or most days of the week—and that’s a good place to start. Doing a particular type of 
activity is less important than � nding one that you like, so you’re more likely to stick 
with it. 

Herbs and vitamin supplements
About one-third of American men with prostate cancer use at least one form of herbal 
or “natural” remedy—and that � gure doesn’t include men who use acupuncture, mas-
sage, or another complementary therapy. 

Impact of diet and exercise
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Some herbs and supplements can interact with each other or with prescribed 
medications. Herbs can enhance the e� ects of medications or sometimes negate any 
bene� t. One of the most common interactions involves herbs that a� ect the liver by 
acting on cytochrome P enzymes, which metabolize drugs. Many herbs, such as 
St. John’s wort, have this e� ect. Others, like saw palmetto, which some men take for 
BPH, and melatonin, which some men take hoping it will slow the progression of 
prostate cancer, may increase the risk of bleeding when taken with aspirin, ibuprofen, 
naproxen, anticoagulants, or antiplatelet medications. In some cases, supplements 
have proved to be dangerous (see “Cautionary tales,”  above). � at’s why it’s important 
to be open with your doctors and tell them if you’re taking herbs or vitamins or pursu-
ing some other form of nontraditional therapy.

Few large, high-quality clinical trials have assessed herbal remedies or supple-
ments—and when they do, surprises sometimes emerge. � e SELECT study, which 
tested whether vitamin E or selenium might a� ect prostate cancer risk, is a case in 
point. On the basis of preliminary studies, researchers thought that vitamin E or sele-
nium supplements might reduce risk of prostate cancer. Instead, the SELECT study 
found that vitamin E supplements might actually increase risk, and selenium did not 
reduce it.

Cautionary tales
Most herbs and other nonregulated substances sold without prescription are known legally as dietary 
supplements. Because these products are not controlled by the FDA, there is no oversight of their con-
tents. Sometimes they contain substances that are not on the label.

For example, for the past several years, the FDA has been warning consumers against using alter-
native medicine products for erectile dysfunction (ED) that actually contain sildenafi l (Viagra), varde-
nafi l (Levitra), or tadalafi l (Cialis) but do not list these ingredients on the label. Taking these products 
is dangerous, because these medications react with nitrates found in some prescription drugs (such 
as nitroglycerin) and may lower blood pressure to dangerous levels. People with diabetes, high blood 
pressure, high cholesterol, or heart disease often take nitrates. ED is a common problem in men with 
these conditions, so they may seek products to treat the ED without knowing that they contain the 
active ingredients used in FDA-approved ED drugs.

In another example, an herbal product known as PC SPES was promoted for years as being good 
for prostate health. The National Center for Complementary and Alternative Medicine (NCCAM) funded 
four research studies to determine its effi  cacy, safety, and mechanism of action. But in , the 
FDA issued a warning that some men taking PC SPES had developed blood clots; some patients died. 
Shortly after the FDA warning, the NCCAM halted the studies in humans. The U.S. distributor issued a 
voluntary recall and eventually went out of business.

Scientists later discovered that some batches of PC SPES were contaminated with DES, an estro-
gen. This helped explain a side eff ect many patients had experienced while taking PC SPES—breast 
enlargement and soreness that could result from taking female hormones. Scientists also discovered 
that other batches of PC SPES contained indomethacin, a pain reliever, and warfarin, a blood thinner.

Information in this 
report is updated report is updated report
periodically online.

To access updated content at 
your convenience, visit www.
harvardprostateknowledge.
org.org.org
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You can fi nd and read the studies that are referenced in the pages of this report by searching 
PubMed, a resource of the National Library of Medicine. You can read abstracts (short summa-
ries) of the studies for free, but in most cases you will have to pay to obtain the full report.

Here’s how to access an abstract:

. Open up your browser’s window while connected to the Internet. 
Type www.pubmed.gov in the address bar and hit return.

. This brings you to the PubMed welcome page. You will see the following:

. In the search box at the top of the page, type the PMID (short for “PubMed ID”) number that 
appears with the reference you want. For example, for the study by Resnick et al., published 
in  in The New England Journal of Medicine (see “Radiation vs. surgery,” page ), the 
PMID is .

. Click on “Search” or press the enter key. PubMed will retrieve the abstract, which will appear on 
your screen. 

. If the journal provides a link for purchase—or if a link is provided for a free copy of the 
article—click on the icon and follow the instructions.

Searching PubMed in fi ve easy steps
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Resources
Organizations
American Cancer Society (ACS)
250 Williams St., NW
Atlanta, GA 30303
800-227-2345 (toll-free)
www.cancer.org

The ACS provides information on prostate cancer diagno-
sis and treatment, as well as programs to help people with 
the physical and emotional eff ects of cancer. Information 
is available 24 hours a day. Local ACS offi  ces provide refer-
rals for local services, such as medical equipment, rides 
to treatment, and other assistance. The ACS also runs 
the Man to Man support group and the Cancer Survivors 
Network.

American Urological Association (AUA)
1000 Corporate Blvd.
Linthicum, MD 21090
866-746-4282 (toll-free)
www.auanet.org

The AUA is a professional association for the advancement 
of urologic patient care. It helps physicians and patients 
stay current on the latest research and practices in urol-
ogy. The AUA also provides a range of services, including 
publications, research, meetings, and guidance on health 
policy.

Harvard Health Publications (HHP)
Harvard Medical School
10 Shattuck St., Second Floor
Boston, MA 02115
877-649-9457 (toll-free)
www.health.harvard.edu
www.harvardprostateknowledge.org

A division of Harvard Medical School, HHP publishes sub-
scription newsletters, in-depth health reports on a variety 
of topics and medical conditions, and books. In 2009, HHP 
launched the free Harvard Prostate Knowledge website, 
which includes articles on prostate diseases from the com-
pany’s publications as well as patient perspectives and 
brief summaries of groundbreaking prostate research.

National Cancer Institute (NCI)
Offi  ce of Communications and Education
9609 Medical Center Drive, Room 2E-532
Bethesda, MD 20892-9760
800-422-6237 (toll-free)
www.cancer.gov
www.cancercontrol.cancer.gov/ocs

This government agency, part of the National Institutes of 
Health (NIH), conducts and sponsors research on all types 
of cancer. Operators can answer questions, provide infor-
mational booklets and brochures on prostate cancer, and 
make referrals to local resources. The NCI also off ers the 
latest information about cancer clinical trials, including 
their locations. The website provides online information 
for patients, health professionals, and the public.

National Center for Complementary and Alternative 
Medicine (NCCAM)
National Institutes of Health
9000 Rockville Pike
Bethesda, MD 20892
888-644-6226 (toll-free)
www.nccam.nih.gov

This government agency, part of the National Institutes of 
Health (NIH), provides general information about comple-
mentary therapies, as well as a list of clinical trials that 
are recruiting patients. The NCCAM also posts fact sheets 
about diseases and particular herbs and supplements.

National Coalition for Cancer Survivorship (NCCS)
1010 Wayne Ave., Suite 315
Silver Spring, MD 20910
877-622-7937 (toll-free)
www.canceradvocacy.org

This nonprofi t organization is the oldest survivor-led 
cancer advocacy organization in the country, advocating 
for quality cancer care for all Americans and empower-
ing cancer survivors. It advocates for changes in how the 
nation researches, regulates, fi nances, and delivers quality 
cancer care. NCCS also off ers free informational publica-
tions on living with cancer, talking with your doctor, and 
understanding health insurance, among other topics.

National Institute of Diabetes and Digestive and Kidney 
Diseases (NIDDK)
National Institutes of Health
9000 Rockville Pike
Bethesda, MD 20892
301-496-3583
www.niddk.nih.gov

This division of the NIH supports research, training, and 
education in the prevention, diagnosis, and treatment 
of urologic disorders, including BPH and prostatitis. The 
NIDDK provides a wealth of materials, including online 
information.
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Offi  ce of Cancer Complementary and Alternative 
Medicine (OCCAM)
National Cancer Institute
9609 Medical Center Dr., Room 5-W-136
Rockville, MD 20850
240-276-6595
www.cancer.gov/cam

This offi  ce, which is part of the National Cancer Institute, 
off ers information about particular types of cancer as well 
as clinical trials and research evaluating complementary 
therapies. The website features information from the Best 
Case Series Program, an independent review of medical 
records of patients treated with complementary therapies 
for cancer, to determine which ones hold promise.

Prostate Cancer Foundation
1250 Fourth St.
Santa Monica, CA 90401
800-757-2873 (toll-free)
www.pcf.org

This philanthropic organization funds prostate cancer 
research. Its website off ers general information about 
prostate cancer; a list of resources for patients needing 
fi nancial assistance; help fi nding a doctor or treatment 
center; and support for patients, families, and caregivers.

Prostatitis Foundation
1063 30th St., Box 8
Smithshire, IL 61478
888-891-4200 (toll-free)—voicemail only
www.prostatitis.org

This nonprofi t organization provides information about 
prostatitis and sponsors research into this condition.

Us TOO International Prostate Cancer Education 
& Support Network
2720 S. River Road, Suite 112
Des Plaines, IL 60018
630-795-1002
Support hotline: 800-808-7866 (toll-free)
www.ustoo.org

This large network of independent support groups pro-
vides information, counseling, and education for prostate 
cancer patients and their families. To fi nd the chapter 
nearest you, or for more information on prostate cancer 
treatment options, call the hotline or visit the website.

Publications
Sexuality in Midlife and Beyond
Jan Leslie Shifren, M.D., and Suki Hanfl ing, M.S.W., 
Medical Editors
(Harvard Medical School, 2013)

Published by Harvard Medical School, this report covers 
a wide range of issues surrounding sexuality, including 
sexuality and health problems; treating common sexual 
problems, such as erectile dysfunction; and the role of 
sex therapy. To purchase this 48-page publication, see the 
ordering information on the back cover of this report.

Testosterone for Life: Recharge Your Vitality, Sex Drive, 
Muscle Mass, and Overall Health
Abraham Morgentaler, M.D.
(McGraw-Hill, 2009)

This authoritative, groundbreaking guide by a Harvard 
urologist can help men recognize the symptoms of low 
testosterone, understand the tests used to diagnose this 
surprisingly common condition, and explore treatment 
options with their doctors—treatment that may lead to 
better sex, increased vitality, improved health, more 
muscle, and greater mental agility, allowing men to live 
life to the fullest.

What to Do about Erectile Dysfunction
Michael P. O’Leary, M.D., Medical Editor
(Harvard Medical School, 2014)

Produced by Harvard Medical School, this report explores 
the causes of erectile dysfunction; explains how it is 
diagnosed; and describes various treatments, including 
medications, vacuum devices, and surgical implants. To 
purchase this 36-page publication, see the ordering infor-
mation on the back cover of this report.
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Glossary
active surveillance: A strategy for managing prostate 
cancer in which the patient is regularly examined but is 
not treated until the disease shows signs of worsening.

acute urinary retention: An inability to squeeze any 
urine past the enlarged prostate because the bladder has 
become distended and its muscular wall has weakened.

adjuvant hormone therapy: The use of hormone 
therapy at the same time as another treatment, such as 
radiation therapy. 

alpha blocker: Used to treat high blood pressure and 
benign prostatic hyperplasia (BPH), this type of medica-
tion is often prescribed for chronic prostatitis.

androgens: The male hormones, particularly testoster-
one and dihydrotestosterone (DHT).

anti-androgen: A type of drug that blocks the growth-
promoting infl uence of androgens on the prostate gland 
and prostate cancer cells.

benign prostatic hyperplasia (BPH): A noncancerous 
enlargement of the prostate that can interfere with 
urination.

biochemical recurrence: A post-treatment increase in 
PSA level, indicating that prostate cancer has recurred or 
spread following the original treatment for prostate can-
cer. Also called biochemical failure.

biomarker: A distinctive biological indicator of an event, 
process, or condition.

biopsy: A procedure in which small samples of tissue are 
removed for analysis under a microscope.

brachytherapy: A form of radiation treatment using 
seeds or pellets of radioactive material, which are 
implanted in the prostate to destroy cancer cells.

catheter: A narrow, fl exible tube inserted into the ure-
thra and up into the bladder to allow passage of urine 
when someone is unable to urinate.

chemotherapy: The use of specifi c medications to eradi-
cate cancer cells.

core: A piece of tissue obtained in a biopsy of the 
prostate.

cryotherapy: A surgical procedure that eliminates abnor-
mal tissue by freezing it.

digital rectal examination (DRE): A screening test in 
which the physician inserts a gloved fi nger into the rec-
tum to examine the prostate for abnormalities.

erectile dysfunction (ED): A more specifi c term for impo-
tence that refers to the inability to have and maintain an 
erection suffi  cient for intercourse.

-alpha reductase: An enzyme that converts testosterone 
to dihydrotestosterone (DHT). The latter stimulates pros-
tate growth.

Gleason score: A numerical grade that describes prostate 
cancer based on its aggressiveness.

GnRH antagonists: Gonadotropin-releasing hormone 
antagonists. Like LHRH agonists, these drugs treat 
prostate cancer by blocking the release of luteiniz-
ing hormone (LH), but without a temporary surge in 
testosterone.

high-intensity focused ultrasound (HIFU): A treatment 
that ablates, or removes, tumors with heat generated by 
ultrasound energy.

hormone therapy: Treatments for prostate cancer (with 
either drugs or surgery) that is intended to reduce or 
eliminate the supply of male hormones to the prostate 
and distant cancer sites, thereby slowing cancer growth.

impotence: Erectile dysfunction.

laparoscopy: A surgical approach in which a procedure is 
carried out with tiny instruments inserted through small 
openings in the skin.

LHRH agonists: Drugs used to treat prostate cancer by 
preventing the secretion of luteinizing hormone–releas-
ing hormone (LHRH), which prompts testosterone 
production.

localized: In reference to cancer, generally means cancer 
that is limited to a specifi c gland or other tissue, without 
any distant spread; an organ-confi ned cancer.

luteinizing hormone (LH): A hormone released from the 
brain that controls the production of androgens by the 
testes.

lymph nodes: Small, specialized clusters of tissue that 
help fi ght infections and capture cancer cells that have 
moved out of a given tissue or organ.

magnetic resonance imaging (MRI): A test that relies on 
magnetic fi elds to visualize abnormalities in the body.

metastasis: The spread of cancer throughout the body, 
beyond the organ or tissue in which it originated.

nanograms per milliliter (ng/ml): A small quantity of 
a substance equivalent to one-billionth of a gram ( 
grams make  pound) in one-thousandth of a liter ( liter 
is approximately  quart).
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nerve-sparing: In reference to prostatectomy, the surgi-
cal procedure that preserves the nerves necessary for 
potency.

oncologist: A physician who deals with the diagnosis 
and treatment of cancer. There are three types of oncolo-
gists—medical oncologists, radiation oncologists, and 
surgical oncologists.

open prostatectomy: A surgical procedure in which 
prostate tissue is removed through an incision in the 
abdomen.

orchiectomy: A surgical procedure that removes the 
testosterone-producing testicles to slow the growth of 
prostate cancer. 

PDE inhibitors: Drugs that block PDE, an enzyme that 
breaks down erection-producing chemicals. These drugs 
can help a man achieve and maintain an erection.

perineum: The area between the scrotum and the anus.

placebo: A pill with no active ingredients or a sham pro-
cedure, used in studies to provide a basis of comparison 
with an active treatment.

post-void residual: The amount of urine left in the blad-
der after urinating.

prostate-specifi c antigen (PSA): A protein produced by 
the prostate. Elevated PSA levels may indicate the pres-
ence of cancer, benign prostatic hyperplasia (BPH), or 
prostatitis. A PSA test measures the level of this protein in 
the blood.

prostatic urethral stent: A small, springlike cylinder 
designed to relieve pressure from prostatic tissue and 
improve urine fl ow. It is positioned in the narrowed area 
of the urethra and released to widen the channel.

prostatitis: Infl ammation or infection of the prostate that 
may result in painful or diffi  cult urination.

PSA velocity: The rate at which a man’s PSA level 
increases over time.

radiation oncologist: A physician who specializes in the 
use of radiation to treat cancer.

radiation therapy: Treatment with high-energy rays (from 
x-rays or other sources) designed to destroy cancer cells.

radical prostatectomy: A surgical procedure in which the 
prostate gland, seminal vesicles, and lymph nodes are 
removed.

resectoscope: An instrument that permits a surgeon to 
view the prostate during transurethral resection.

retrograde ejaculation: An side eff ect of prostate surgery 
and some medications, in which semen fl ows back into 
the bladder rather than out through the penis.

risk factor: A characteristic or feature that predisposes an 
individual to develop a certain type of cancer or other dis-
ease; a feature whose presence may aff ect prognosis.

seminal vesicles: Structures surrounding the prostate 
gland involved in storing prostate gland secretions.

transrectal ultrasonography (TRUS): A procedure that 
uses sound waves to create an image of the prostate. 
Sound waves are directed to the prostate from a probe 
inserted in the rectum.

transurethral electrovaporization of the prostate 
(TUEVP): A procedure used to treat BPH that uses electri-
cal energy to heat, vaporize, and cauterize prostate tissue.

transurethral incision of the prostate (TUIP): An opera-
tion used to treat BPH in which incisions are made in the 
prostate tissue to relieve pressure on the urethra and alle-
viate urinary diffi  culties.

transurethral microwave thermotherapy (TUMT): A 
heat therapy used to treat BPH that uses microwaves to 
destroy prostate tissue that obstructs urine fl ow.

transurethral needle ablation (TUNA): A procedure used 
to treat BPH that uses radio waves to heat and destroy 
prostate cells obstructing the urethra.

transurethral resection of the prostate (TURP): The most 
common procedure to treat BPH, in which excess prostate 
tissue is cut away.

urethra: The tube that transports urine from the bladder 
(and semen from the prostate and seminal vesicles) out 
through the penis.

urgency: The immediate need to urinate.

urinary incontinence: The inability to control urine fl ow, 
resulting in involuntary discharge or leakage.

urologist: A surgical specialist who deals with the urinary 
tract and male reproductive system.

vasectomy: An operation that cuts and seals the tubes 
through which sperm travels from the testicles so it can 
mix with semen. A man continues to ejaculate, but the 
semen doesn’t contain sperm. 
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