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A message from 

Editor in Chief 

Marc B. Garnick, M.D.

A year of important advances and fresh perspectives 

Each passing year brings new insights into our understanding of prostate health, 

and that was undoubtedly true in . In this, our sixth version of the Annual 

Report on Prostate Diseases, we continue with our time-honored tradition of present-

ing clear, concise, objective, and up-to-date coverage of the latest advances.

In , the top news in the fi eld was the continued improvement in how we use 

approved pharmaceuticals for treating advanced prostate cancer. Hormonal agents 

such as abiraterone and enzalutamide—once reserved for treatment aft er chemother-

apy—are gradually fi nding valuable new uses as front-line medications that extend 

survival and life expectancy in men with advanced, metastatic disease. 

At the same time, we fi ne-tuned our options for treating earlier-stage prostate can-

cer. For instance, one ineff ective treatment now seems unlikely to gain approval in the 

United States: high-intensity focused ultrasound (HIFU) was rejected by an FDA advi-

sory panel for the initial management of early-stage disease, even though its use for that 

purpose is expanding worldwide. Moreover, aft er critically evaluating the available data 

and conducting a proper risk assessment, the panel further determined that HIFU is 

neither eff ective nor safe for patients who still harbor residual disease following radia-

tion treatment. (Full disclosure: I was a voting member of both HIFU panels convened 

by the FDA.) Th ese and other highlights of the year are covered briefl y in the fi rst chap-

ter of this Annual, which summarizes some of the year’s most important advances. 

In addition, this year’s Annual highlights the complexities of treating high-grade 

prostate cancers—that is, cancers with Gleason scores of  to . Th e subject of high-

grade cancer is artfully addressed by a roundtable of Harvard experts and also through 

the eyes of a relatively young patient who faced tough decisions aft er being diagnosed 

with a Gleason  tumor; we delve deeply into this young man’s thought processes.

Biomarkers and genetic testing are again on the forefront of clinical decision-

making, and we update this topic with the latest advances. 

Testosterone replacement therapy—which can potentially aff ect the prostate gland 

and prostate cancer—made headlines this year aft er the FDA convened an advisory 

panel to review the cardiovascular risks associated with its use. We provide insight 

into the health issues surrounding treatment for “low T” and what academics, indus-

try, and FDA experts face as they try to stem the unbridled advertising and use of 

these products. (Full disclosure: I was also a member of the FDA panel that deliber-

ated on these issues.) We also cover the newest advances on benign prostatic hyper-

plasia, some minor progress in erectile dysfunction treatments, and therapies for the 

ever-vexing problem of prostatitis. 

All in all, it’s been an important year for prostate news. And I again reiterate our 

pledge to provide information that you, your loved ones, and doctors can use to 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 
periodically online.

To access updated content at 
your convenience, visit www.
harvardprostateknowledge.
org.
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A year of advances and breakthroughs 
in prostate cancer research 

What made news in 

The past year has seen impressive developments in prostate research, as reported 

in peer-reviewed journals and scientifi c meetings. Take, for example, the fi nd-

ing that it’s sometimes possible to improve cancer survival just by giving approved 

drugs in diff erent ways. Th at was certainly true with two  studies that showed how 

changing the sequence of treatments leads to survival benefi ts for men with aggres-

sive and advanced prostate cancer. Other headline-grabbing developments include 

the FDA’s investigation of heart risks from approved testosterone supplements and 

the agency’s rejection of a widely lauded noninvasive technique for treating low-grade 

prostate cancer that turned out to cause harmful side eff ects. 

Following are some of the most interesting and infl uential fi ndings from , as 

determined by our editors and advisory board members. Others are cited throughout 

this report. 

Hormone therapy plus chemotherapy might boost survival in men with 

advanced prostate cancer

Th e standard approach to treating prostate cancer that spreads beyond the prostate 

gland is to give androgen deprivation therapy (ADT)—in which drugs called anti-

androgens are used to reduce the formation of cancer-stimulating hormones—and 

then to follow up with chemotherapy aft er ADT stops working. 

Th is year, however, Boston researchers found that administering ADT and the 

chemotherapy drug docetaxel (Taxotere) at the same time improves survival in men 

with advanced prostate cancer. Men treated this way lived  months, while men 

treated initially with ADT alone lived  months. Men with the most advanced can-

cers lived roughly  months, or  months longer than those who were started on 

ADT alone. Th e authors cautioned that the combination therapy is suitable only for 

men who can tolerate docetaxel treatment. In addition, it is likely that second- and 

third-line hormone therapies, some of which were not available at the time of this 

study, could infl uence treatment decisions today. (See “Combined hormone therapy 

and chemotherapy,” page .)

Source: Sweeney C, Chen Y, Carducci MA, et al. Impact on Overall Survival (OS) with Chemohormonal Therapy Versus Hormonal 
Therapy for Hormone-Sensitive Newly Metastatic Prostate Cancer (mPrCa): An ECOG-led Phase III Randomized Trial. Presented at the 
 Annual Meeting of the American Society of Clinical Oncology, Chicago, IL. Abstract No. LB.

Hormone therapy might improve survival in men with advanced 

prostate cancer 

Androgen deprivation therapy (ADT), combined with radiation, can ease symptoms 

and improve survival in men with advanced prostate cancer. But in what many experts 

1
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see as an alarming trend, some doctors are giving ADT alone to men with localized 

tumors that haven’t spread beyond the prostate. ADT’s side eff ects can include impo-

tence, bone fractures, weight gain, diabetes, and heart disease. Guidelines for treating 

prostate cancer have never supported the use of ADT for early-stage (localized) pros-

tate cancer, yet this issue is increasingly being raised in clinical practice. 

Th at’s why a large, new study from Rutgers University was so important. Research-

ers examined the cases of more than , men ages  or older who were diagnosed 

with localized prostate cancer from  to . Th ey found that men who got ADT 

did not live any longer than men who did not receive this hormonal therapy. 

Still, experts point out that for men who might be too ill for surgery or who have 

particular reasons to avoid radiation, ADT can help with urinary diffi  culties, and it can 

also shrink the prostate before use of other treatments. Many of the specifi c reasons for 

ADT use in this group of men were not well described, making interpretation of these 

fi ndings less than conclusive. (See “Androgen deprivation therapy as sole treatment for 

localized prostate cancer,” page .)

Source: Lu-Yao GL, Albertsten PC, Moore DF, et al. Fifteen-Year Survival Outcomes Following Primary Androgen-Deprivation Therapy 
for Localized Prostate Cancer. JAMA Internal Medicine ;():–. PMID: .

Enzalutamide approved as front-line treatment for metastatic prostate 

cancer

Enzalutamide (Xtandi)—an orally administered androgen-receptor inhibitor—fi rst 

won FDA approval in  as a treatment for men with metastatic prostate cancer that 

has spread despite hormone therapy and no longer responds to the chemotherapy 

drug docetaxel (Taxotere). Clinical trial results published in  showed that men 

who invert that schedule by starting fi rst on enzalutamide could delay the need for 

docetaxel by up to a year and a half. Moreover, this inverted dosing sequence cut the 

risk of dying from prostate cancer by nearly %. On the basis of these new results, the 

FDA approved enzalutamide as front-line treatment for advanced prostate cancer. (See 

“Anti-androgens,” page .)

Source: Beer TM, Armstrong AJ, Rathkopf DE, et al. Enzalutamide in Metastatic Prostate Cancer Before Chemotherapy. New England 

Journal of Medicine ;:–. PMID: .

Low vitamin D tied to aggressive prostate cancer

A great deal of research over the years has linked low levels of vitamin D to various 

forms of cancer. Now a study published in Clinical Cancer Research in  has linked 

defi ciencies in vitamin D to more aggressive prostate cancers. In this study, low vita-

min D levels were associated with high-grade, more advanced tumors in men of both 

European and African descent—and African American men with low vitamin D were 

more likely to be diagnosed with cancer in the fi rst place. 

Th e fi ndings point to possible cancer prevention benefi ts from vitamin D, 

which can be generated in the body following sun exposure or consumed in supple-

ments or in foods such as fi sh, eggs, and fortifi ed dairy products. At all costs, how-

ever, avoid tanning beds, and limit your unprotected sun exposure in summer to 

This Harvard Health Publication was prepared exclusively for Paul Pinkstaff - Purchased at http://www.health.harvard.edu
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no more than  minutes daily on the arms and legs, since ultraviolet radiation can 

cause skin cancer. 

Source: Li M, Chen P, Li J, et al. Review: The Impacts of Circulating -Hydroxyvitamin D Levels on Cancer Patient Outcomes: A Sys-
tematic Review and Meta-Analysis. Journal of Clinical Endocrinology and Metabolism ; ():–. PMID: .

Men with BRCA gene variant should consider getting a PSA test

Mutations in the BRCA and BRCA genes are best known for raising the risks of 

breast and ovarian cancers in women. But a new study in the journal European Urol-

ogy suggests that these mutations may also increase the risk for high-grade, aggressive 

prostate cancers in men. Th e two BRCA genes make proteins that repair the genetic 

damage that all cells experience thousands of times a day. Th e miscoded BRCA genes 

are not able to function properly. (See “What causes prostate cancer?” on page .)

More data are needed to confi rm the association with prostate cancer. But the 

authors of the study recommend that BRCA-positive men should talk with their doc-

tors about whether to have routine PSA screening. It remains to be seen, however, 

whether PSA testing in men with a BRCA mutation will prove any more eff ective than 

in men without the mutation—a group for whom data do not support routine PSA 

testing. Ideally, such testing would be part of clinical research to help answer this vex-

ing question. 

Source: Bancroft E, Page E, Castro E, et al. Targeted Prostate Cancer Screening in BRCA and BRCA Mutation Carriers: Results from 
the Initial Screening Round of the IMPACT Study. European Urology ;:–. PMID: .

FDA panel rejects high-intensity focused ultrasound for early-stage 

prostate cancer

In Canada, France, and a few other countries, one option for treating localized pros-

tate cancer is high-intensity focused ultrasound (HIFU). Th e theoretical benefi ts are 

appealing. To administer HIFU, a doctor inserts an ultrasound probe into the rectum 

and then focuses beams of sound waves (which generate heat) on cancerous portions 

of the gland. Th e heat destroys the cancer cells. Supporters say this off ers a noninva-

sive (meaning nonsurgical) way to target cancer cells without damaging the nerves 

that control a man’s ability to have an erection.

In , a French HIFU manufacturer sought approval for this technology in the 

United States. As part of its review, the FDA assigned a panel of experts to assess the 

safety and eff ectiveness of HIFU for localized prostate cancer. Th e panel looked at all 

the available results on HIFU worldwide. Unfortunately, the early media coverage that 

had lauded HIFU was not borne out by the data: nearly one in three prostates treated 

with HIFU tested positive for cancer two years aft er treatment. In addition, more than 

half the HIFU-treated men experienced erectile dysfunction, urinary retention, incon-

tinence, or other health problems. 

As a result, the FDA panel recommended against approval. As the Annual went to 

press, the FDA had not yet acted on this recommendation, but the agency generally 

heeds recommendations from its advisory panels, so it’s unlikely that HIFU will be 

approved here any time soon. (See “High-intensity focused ultrasound,” page .)

Information in this 
report is updated 
periodically online.

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

See page .
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Sources: Gastroenterology-Urology Devices Panel of the Medical Devices Advisory Committee of the Food and Drug Administration. 
Meeting Announcement, July –, .

Gastroenterology-Urology Devices Panel of the Food and Drug Administration. Executive Summary of the Meeting of the Division 
of Reproductive, Gastro-Renal, and Urological Devices, Offi  ce of Device Evaluation, Center for Devices and Radiological Health. 
Oct. , .

Trained dogs sniff  out prostate cancer

With their ability to smell tiny amounts of chemicals, trained dogs can easily fi nd 

explosives or illegal drugs hidden in a suitcase. Now, mounting evidence points to 

another helpful job for man’s best friend: fi nding cancers before they cause any symp-

toms. A recent study showed that dogs can almost unerringly detect prostate cancer in 

urine samples.

Dog handlers from the Italian Ministry of Defense trained a pair of German shep-

herds to detect the smell of prostate cancer by sniffi  ng urine samples from men with 

prostate cancer. Th en they presented the animals with  urine samples— of 

them collected from men with prostate cancer and  from men without cancer. Th e 

dogs correctly identifi ed the urine samples with prostate cancer % of the time and 

those without cancer % of the time.

Th ese fi ndings were consistent with those of an earlier study with a single trained 

dog that detected evidence of prostate cancer in urine with better than % accuracy. 

Such accuracy fi gures are far better than current screening tests for prostate cancer, 

such as the PSA test. More studies are needed to determine how dog-based cancer 

screening could be introduced into health care systems and, more importantly, what 

specifi c chemical from the prostate cancer samples the dogs are sniffi  ng. Such an iden-

tifi cation technique would be helpful in designing more sophisticated diagnostic tests. 

(See “Urine-based biomarkers,” page .)

Source: Taverna G, Tidu L, Grizzi F, et al. Highly-Trained Dogs’ Olfactory System Detects Prostate Cancer in Urine Samples. Journal of 

Urology ; Electronic publication ahead of print. PMID: .

Delaying treatment for PSA-only relapse does not reduce survival

Sometimes levels of prostate-specifi c antigen (PSA) spike aft er surgery or radiation for 

prostate cancer without symptoms or other visible evidence of cancer. Th is is called 

PSA-only relapse, or biochemical failure, and it generally means that the cancer hasn’t 

been entirely eradicated and is beginning to regrow. Some men want to start hormone 

treatment immediately, but a study presented this year indicates that waiting for up to 

two years before starting poses little risk to survival.

During the study, researchers from Boston and California found no diff erence in 

fi ve-year and -year overall survival rates in men who began androgen deprivation 

therapy within three months of PSA-only relapse and those who waited at least two 

years or until cancer symptoms appeared. While these fi ndings are encouraging, the 

specifi c characteristics of the patients’ cancers also must factor into the decision to 

hold off  on therapy. 

Source: Garcia-Albeniz X, Chan JM, Paciorek AT, et al. Immediate Versus Deferred Initiation of Androgen Deprivation Therapy in 
Prostate Cancer Patients with PSA-only Relapse. Presented at the  Annual Meeting of the American Society of Clinical Oncology, 
Chicago, IL. Abstract No. . 
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Robot-assisted surgery not better than the standard operation

Nearly two-thirds of all radical prostatectomies performed in the United States today 

are done with the help of a robot. Th anks in part to advertising, many men with 

prostate cancer believe that they’ll get better results with robot-assisted prostate sur-

gery than with more traditional open surgery. But so far, studies comparing the two 

approaches haven’t backed that up. A  study in the Journal of Clinical Oncology 

further corroborated that one approach is not necessarily better than the other. 

In the new study, investigators analyzed data from the U.S. Surveillance, Epidemi-

ology, and End Results database for nearly , men who were treated with robotic 

or open surgery from October  to December . Overall postoperative compli-

cations and readmission rates were similar at both  and  days for men treated with 

either method. However, men who had robot-assisted surgery had higher risks of gen-

itourinary and miscellaneous medical complications both  and  days aft er surgery. 

Th e investigators concluded that robot-assisted surgery is safe, but that good results 

depend far more on a surgeon’s experience than on the specifi c method he or she uses 

to remove a cancerous prostate.

Th at said, the study had some shortcomings. Th e men in the study had a mean age 

of  years at diagnosis, when surgical risks are high regardless of technique. Th at means 

the fi ndings may not be as relevant to younger men with prostate cancer. (See “Surgery,” 

page .)

Source: Gandaglia G, Sammon JD, Chang SL, et al. Comparative Eff ectiveness of Robot-Assisted and Open Radical Prostatectomy in 
the Postdissemination Era. Journal of Clinical Oncology ;():–. PMID: .

Selenium, vitamin E supplements increase prostate cancer risk

Th e Selenium and Vitamin E Cancer Prevention Trial (SELECT) was launched in  

to investigate whether vitamin E or selenium could protect against prostate cancer. 

Findings published this year show just the opposite—that taking selenium or vitamin 

E can actually increase the odds of developing prostate cancer.

During the SELECT trial, , healthy, middle-aged volunteers were divided 

into four groups. Each man took two pills a day:  international units of vitamin E 

plus  micrograms of selenium; vitamin E plus a placebo; selenium plus a placebo;

or two placebos. Neither the men nor their doctors knew who was taking what. 

Although SELECT was supposed to last until , it was stopped three years early 

because neither vitamin E nor selenium was showing any benefi t—and there were 

hazy warning signs they might be doing some harm.

Th ose vague warnings became more concrete in , when researchers studied 

data from nearly , of the SELECT volunteers and confi rmed that vitamin E and 

selenium supplements boost risks for high-grade prostate cancer. Moreover, among 

men who didn’t take either vitamin E or selenium, those who started the study with 

high selenium levels were no more likely to have developed prostate cancer than men 

who started it with low selenium levels, implying that the adverse eff ects of selenium 

came from the supplements. (See “Use herbs and supplements with care,” page .)

Source: Kristal AR, Darke AK, Morris JS, et al. Baseline Selenium Status and Eff ects of Selenium and Vitamin E Supplementation on 
Prostate Cancer Risk. Journal of the National Cancer Institute ;:–. PMID: .
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FDA panel urges caution on testosterone treatments

Testosterone replacement therapy has the potential to aff ect prostate growth and may 

even infl uence the behavior of prostate cancer. Th e FDA approves testosterone supple-

ments only for men who have a diagnosis of hypogonadism, a condition character-

ized by abnormally low blood levels of testosterone. Testosterone supplements can 

help with hypogonadal symptoms such as erectile dysfunction, fatigue, and poor bone 

strength, among others. But men are increasingly taking testosterone to ward off  the 

natural eff ects of aging, and nearly a quarter of those who receive a prescription for 

the hormone have never had their levels checked. 

In , the FDA launched an investigation of cardiovascular health risks in men 

who take approved testosterone supplements. Th e agency was prompted by studies 

published in  and  that linked testosterone use with an elevated risk of heart 

attack and stroke, especially in men who already had heart trouble. An FDA expert 

panel followed up with a recommendation for more stringent testosterone labeling, 

and it urged doctors to prescribe testosterone only to men with diagnosed hypogo-

nadism. (See “Testosterone replacement therapy,” page .)

Source: Bone, Reproductive, and Urological Drugs Advisory Committee and Drug Safety and Risk Management Advisory Committee. 
Testosterone Replacement Therapy (industry briefi ng document). Sept. , .  

Canadian health agency recommends against PSA testing

In October, the Canadian Task Force on Preventive Health Care strongly recom-

mended against screening for prostate-specifi c antigen (PSA) in men younger than  

or older than . Th e task force issued a weaker recommendation against screening for 

men ages  to , since men in this age bracket may believe the resulting small reduc-

tions in prostate cancer deaths justify the larger risk of potential harms. (See “Screen-

ing,” page .)

Source:  Krahn, M. Prostate Cancer Screening: Going Beyond the Clinical Evidence. Canadian Medical Association Journal 
;:. PMID: .

Surgery associated with longer survival in younger prostate cancer patients 

Older men with low-grade prostate cancer may eventually die of other causes, so many 

delay treatment in favor of watchful waiting or active surveillance. Th at less aggressive 

option may not be suitable for younger men with a longer expected life span, however. 

Th is year, researchers from Sweden and Boston found that men diagnosed with low- to 

intermediate-risk prostate cancer before the age of  lived longer if they opted for rad-

ical prostatectomy instead of watchful waiting. Aft er more than  years of follow-up, 

 of  men in the radical prostatectomy group had died, compared with  out of 

 men who opted for watchful waiting. In addition,  deaths in the surgery group 

were from prostate cancer, compared with  deaths in the watchful waiting group. 

(See “What do the studies show about treatment versus observation?” on page .)

Source: Bill-Axelson A, Holmberg L, Garmo H, et al. Radical Prostatectomy or Watchful Waiting in Early Prostate Cancer. New England 
Journal of Medicine ;:–. PMID: .
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Vasectomy may increase risk for high-grade prostate cancer

Studies periodically associate vasectomy with prostate cancer. In the largest of these 

investigations yet, researchers from Boston found that men who undergo vasec-

tomy have a slightly higher risk of high-grade prostate tumors than men who do not 

undergo the procedure. Th e researchers studied just over , men ages  to , 

of whom , had had a vasectomy. Aft er  years’ follow-up, .% of all the men 

evaluated had been diagnosed with prostate cancer. In the vasectomy sub-group, the 

incidence of prostate cancer was slightly higher, at just under %. High-grade tumors 

drove most of the .% increase in risk in the vasectomy-treated group. Th e authors 

did not recommend against vasectomy, but stated that men could discuss the risk with 

their doctors if they were worried about it. (See “Vasectomies: Are they hazardous?” 

on page .)

Source: Siddiqui M, Wilson KM, Epstein MM, et al. Vasectomy and Risk of Aggressive Prostate Cancer: A -Year Follow-Up Study. 
Journal of Clinical Oncology ; Electronic publication ahead of print. PMID: .

Obesity lowers survival rates after radical prostatectomy

It’s already been known that overweight men face a higher risk for aggressive pros-

tate cancer. Th is year, researchers found that men who were overweight or obese had 

worse outcomes aft er radical prostatectomy. More than , men were evaluated in 

the study. Th ose with a high body mass index had evidence of worse disease on biopsy 

and higher risks for biochemical relapse within fi ve years of having their operation. 

Overweight and moderately obese men were also more likely to die of prostate cancer 

than slimmer men. Th e researchers noted that they did not have enough data to confi -

dently estimate risks for extremely obese men.

Source: Chalfi n HJ, Lee SB, Jeong BC, Freedland SJ, et al. Obesity and Long-Term Survival After Radical Prostatectomy. Journal of 

Urology ;:–. PMID: . 

Information in this 
report is updated 
periodically online.

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

See page .
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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. Th 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 fl owing freely. Th 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 fl uid that 

nourishes and protects sperm cells during their travels. Th e prostate’s contribution to 

semen is alkaline, so it helps sperm survive in the acidic environment of the vagina.

An introduction to the prostate gland

The where, what, and why of a male-only gland

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

Urethra

Prostate gland Rectum

Base of prostate

Apex of prostate

2
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Th e inside of the gland is made up of an intricate series of ducts lined with cells 

that produce the prostatic fl uid. During ejaculation, the prostate pushes that fl uid 

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.

Th e prostate is also tied in to the body’s infi nitely complex system of hormones. To 

function properly, it requires adequate amounts of certain hormones, including testos-

terone, produced by the testicles, as well as other hormones that come from the pitu-

itary gland, which hangs off  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 left  lobes. It’s also tapered at one end. Th e 

wider part, called the base, is nestled up next to the bladder, and the tip, or apex, is far-

thest 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. Th 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 vesi-

cles. Cancers in the apex can make surgical removal diffi  cult. 
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Prostate enlargement 
(benign prostatic hyperplasia)

Getting this “going”—and “growing”—problem under control

Physical activity 

and BPH

Wolin KY, Grubb RL, Pakpahan 
R, et al. Physical Activity and 
Benign Prostatic Hyperplasia-
Related Outcomes and 
Nocturia. Medicine and Science 

in Sports and Exercise ; 
Electronic publication ahead 
of print. PMID: .

See page .

3
Around the time of a man’s th birthday (though sometimes sooner), his prostate 

begins to grow. Th is natural 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 shift s in the balance between testosterone, a male 

hormone, and estrogen, a female hormone that is present in men in small amounts. 

Testosterone production declines with advancing age, changing the ratio of testoster-

one to estrogen. Some animal studies have shown that this shift  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, dihy-

drotestosterone (DHT), in the prostate may encourage cells in the prostate to divide. 

Researchers are also beginning to investigate whether infl ammatory processes might 

underlie BPH.

Risk factors for BPH include abdominal obesity, diabetes, and lack of physical 

activity. Research shows that even light exercise cuts the risk of developing BPH by 

around % (see “Physical activity and BPH,” at left ). 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 remain split on that question.

Diet defi nitely seems to matter. Several large studies have found a correlation 

between Western dietary patterns (high intake of red meat, refi ned grains, and sugar) 

and prostate enlargement.

Between % and % of men with BPH may never develop symptoms, while 

others fi nd that BPH can make life miserable, causing lower urinary tract symp-

toms, or LUTS (see “Lots of LUTS: Symptoms of BPH,” page ), and seek treatment. 

Indeed, BPH is not considered to be a health problem unless it results in LUTS or 

other mechanical problems, such as the development of bladder stones or ruptured 

blood vessels. Th e odds of experiencing these symptoms increase with age; half of 

all men over  experience LUTS to some degree. 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 symp-

toms do occur, patients and their physicians have several therapeutic options to 

choose from, including medications, surgery, or laser treatments that vaporize por-
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tions of the prostate with intense pulses of light. If one therapy doesn’t do the trick, 

another one might. Th anks to some important refi nements, both surgical and laser 

treatments are more eff ective now than they used to be and have fewer side eff ects.

How BPH progresses
As the prostate enlarges, it starts to press against the urethra and the bladder (see 

Figure , below), like a foot stepping on a garden hose or fi ngers pinching a straw. 

Th is pressure eventually obstructs the fl 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. Th 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.

Th 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 aft 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.

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

Prostate

Urethra

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.
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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-

toms intensify steadily, year aft 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 eff ects of the treatment outweigh the potential benefi ts. 

But if the symptoms worsen, ordinary activities may become a challenge. A man may 

fi 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. Th 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. Th 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 fl 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 eff ects can 

cause urinary symptoms because they aff 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-specifi c anti-

gen (PSA) test (see page ). It also includes several other laboratory tests, such as 
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Your urinary symptom score
To evaluate the severity of your benign prostatic hyperplasia (BPH), your doctor may ask 

you to complete a questionnaire like the one below. Choose one number to respond to 

questions  to , and then calculate your total urinary symptom score. Question  is sepa-

rate and indicates how bothered you are by the condition. 

Urinary symptom scores of – indicate mild symptoms. Scores of – are consid-

ered moderate. And scores of  or greater are severe. If you have moderate to severe 

symptoms, and if your answer to question  is a , , or , you may want to discuss 

treatment (either medical or surgical) with your physician.  

.  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 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

Urinary symptom score: ______

Quality of life score: ______
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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
Oft en a man’s lifestyle will determine how burdensome he fi nds BPH. Th e symptoms 

that disrupt the daily activities of a man who is conducting business or traveling 

may 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 doc-

tor may elect to hold off  on treatment and instead monitor your BPH. To determine 

if this is the right choice for you, your doctor may ask if your symptoms prevent you 

from engaging in enjoyable activities, if they appear to be worsening, or if you are 

ready to accept a small degree of risk in exchange for the benefi ts of treatment. For 

more troubling symptoms, most doctors begin by recommending a combination of 

lifestyle changes (see “Tips for relieving BPH symptoms,” at left ) and medication. 

Oft en these changes will be enough to relieve the worst symptoms, so you won’t 

need surgery. 

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 ). Th e FDA has approved three types of drugs for BPH:

•  alpha blockers, including alfuzosin (Uroxatral), doxazosin (Cardura, generic), 

prazosin (Minipress, generic), silodosin (Rapafl o), tamsulosin (Flomax, generic), 

and terazosin (Hytrin, generic) 

•  -alpha-reductase inhibitors, including dutasteride (Avodart) and fi nasteride 

(Proscar, generic)

•  a PDE inhibitor, tadalafi l (Cialis).

Th e FDA has also approved Jalyn, a combination of the -alpha-reductase inhibi-

tor dutasteride and an alpha blocker, tamsulosin. Th ese drugs work in diff erent ways to 

alleviate urinary symptoms, and they oft en work well together.

A good way to think about the diff 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 (see Figure , page ). Alpha 

blockers help with the act of urination (the “going” problem) by relaxing certain 

muscles in the prostate and bladder. Th e -alpha-reductase inhibitors reduce the 

encroachment of the prostate on the urethra and the lower part of the bladder (the 

“growing” problem) by reducing the size of the prostate.

In general, alpha blockers (see page ) are better at relieving the lower urinary 

tract symptoms such as diffi  cult or frequent urination. Th ey also work quickly: men 

oft en notice a diff erence in their symptoms within a week. By contrast, -alpha-reduc-

Tips for relieving BPH 
symptoms

These simple steps can help 
alleviate some of the symp-
toms of BPH:
•  Reduce stress by exercising 

regularly and practicing 
relaxation techniques such as 
meditation. Some men who 
are nervous and tense urinate 
more frequently.

•  When you go to the bath-
room, take the time to empty 
your bladder completely. This 
will reduce the need for sub-
sequent trips to the toilet.

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

•  Avoid drinking fl uids in the 
evening, particularly caff ein-
ated and alcoholic beverages. 
Both can aff ect the muscle 
tone of the bladder and stim-
ulate the kidneys to produce 
urine, leading to nighttime 
urination.
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tase inhibitors (see page ) tend to take longer to have an eff ect. Men may not see the 

maximum benefi t until they have been taking one of the -alpha-reductase inhibitors 

for six months to a year. Th 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 stronger 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.

In , the FDA approved the PDE inhibitor tadalafi l (Cialis) for use in treat-

ing 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 aft er 

several studies suggested that men taking these drugs also experienced an improve-

ment in urinary symptoms, investigators conducted separate studies on men with 

BPH. Two studies concluded that tadalafi l improved BPH symptoms, and one con-

Table . Medications for BPH

Medication Potential side eff ects Comments

Alpha blockers (nonselective)

doxazosin (Cardura)

prazosin (Minipress)

terazosin (Hytrin)

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

Should be used carefully by those with 
high blood pressure (hypertension) or heart 
disease.

Alpha blockers (selective)

alfuzosin (Uroxatral) 

silodosin (Rapafl o)

tamsulosin (Flomax)

Dizziness, headache, and fatigue are most com-
mon. Nasal congestion, dry mouth, and swelling 
in the ankles can also occur. Can cause rash.

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)

Although uncommon, decreased libido, 
decreased ejaculate volume, and impotence 
may occur. (Problems with libido may continue 
after you stop taking fi nasteride.) Cardiovascular 
eff ects and depression may occur in some men. 
Minor reports of rash. New data suggest a 
heightened risk of osteoporosis. 

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 levels 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 erection 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 low blood pressure that can cause 
fainting.
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cluded 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 .- or 

-milligram (mg) dose once daily.

No matter which BPH drug you take, you’ll need to keep taking it to maintain the 

benefi ts. If you stop, symptoms usually return to their previous levels. But compared 

with surgery, medications for BPH are less likely to have serious adverse eff ects, so 

most men try medications fi rst. However, medications can lose their eff ectiveness over 

time, so that BPH symptoms increase, along with adverse eff ects from the increased 

doses of drugs. Th erefore, many patients will eventually resort to surgery. 

Alpha blockers. For men with moderate enlargement of the prostate and moder-

ate urinary problems that are too bothersome not to treat, doctors oft en fi 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 fl ow more freely.

Alpha blockers come in two forms: selective and nonselective. Because the non-

selective alpha blockers—doxazosin (Cardura), prazosin (Minipress), 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 medica-

tions 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 hypoten-

sion). 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 (alfuzosin, silodosin, and tamsulosin) don’t lower blood pressure, mak-

ing them useful for men who can’t tolerate blood pressure reduction.

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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Other side eff ects of alpha blockers include ankle swelling and retrograde ejacu-

lation, when semen fl 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 eff ect on ejaculate volume.

Th e diff erence between various alpha blockers is mainly in their side eff ects. 

Although there are few direct comparisons to go by, they seem equally eff ective in 

treating BPH and associated urinary symptoms. Moreover, the side eff 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 fi 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. Th e two FDA-approved -alpha-reductase inhibi-

tors, dutasteride (Avodart) and fi nasteride (Proscar), shrink the prostate, but they are 

relatively slow in having an eff ect and do not relieve urinary symptoms as reliably as 

the alpha blockers.

-alpha-reductase inhibitors work by altering hormone ratios within the prostate. 

Specifi 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. Th e same hormonal eff ects also make -alpha-reductase 

inhibitors eff ective as hair loss drugs.

In theory, dutasteride is more potent than fi nasteride because it blocks both vari-

eties of the -alpha-reductase enzyme, whereas fi nasteride interferes with just one. But 

when the drugs are compared, including in one side-by-side clinical trial, they don’t 

diff er much in their eff 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 fi 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 aft er six 

months to a year to see the diff erence. If the PSA level hasn’t decreased by about the 

expected % or if it is higher aft er a man starts dutasteride or fi nasteride, a biopsy 

may be necessary to determine if this is a sign of cancer.

Finasteride and dutasteride can adversely aff ect key aspects of a man’s sexual 

health, including libido, the ability to get an erection, and ejaculate volume. In 

-alpha-reductase 

inhibitors for BPH

Carrasquillo RJ, Nealy SW, Wang DS. 
-Alpha-Reductase Inhibitors in Diseases of 
the Prostate. Current Opinion in Endocrinol-

ogy, Diabetes and Obesity ; Electronic 
publication ahead of print. PMID: .

Fwu CW, Eggers PW, Kirkali Z, et al. Change 
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research studies, only a small minority of men are aff ected—less than %. But doc-

tors say that in actual practice, these side eff ects are much more common, aff ecting up 

to a third of their patients. A recent randomized, placebo-controlled clinical trial with 

more than , men confi rmed that view: compared with the alpha blocker doxazo-

sin, fi nasteride was associated with a higher risk of retrograde ejaculation and diffi  -

culty achieving an erection. 

In , based on reports that it received from doctors and patients, the FDA 

revised the fi nasteride label to warn about possible sexual side eff 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 aft er stopping the drug.

In a review article published in , researchers acknowledged that -alpha-

reductase inhibitors can relieve urinary tract symptoms and help to prevent infections 

or acute urinary retention in men who take the drugs for BPH treatment. But the 

authors emphasized that these benefi ts come with a high risk of harmful side eff ects, 

including elevated risks for high-grade prostate cancer (in a subset of susceptible men; 

see “Cancer and the -alpha-reductase inhibitors,” below), cardiovascular problems, 

erectile dysfunction, and depression. Given the mounting evidence on side eff ects, it 

is possible that the benefi ts of treating BPH with -alpha-reductase inhibitors may not 

outweigh the potential harms, the authors concluded. 

PDE inhibitors. Studies have established a physiological link between erectile 

dysfunction and the urinary symptoms that accompany BPH. Prescribed for erectile 

Cancer and the 5-alpha-reductase inhibitors

In addition to treating BPH, -alpha-reductase inhibitors have also been tested as a means of pre-
venting 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 medi-
cations 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 over-
all 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). Moreover, the update showed that men who developed high-
grade cancer after taking fi nasteride had a lower -year survival rate (% in the fi nasteride group 
compared with % among who took placebo). 

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. 
(For more information, see “-alpha-reductase inhibitors,” page , in the chapter on prostate cancer.)

Sources: Andriole GL, Bostwick DG, Brawley OW, et al. Eff ect of dutasteride on the risk of prostate cancer. New England Journal 

of Medicine ;:- PMID: .

Thompson IM Jr, Goodman PJ, Tangen CM, et al. Long-term Survival of Participants in the Prostate Cancer Prevention Trial. New 

England Journal of Medicine ;: -. PMID: .
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dysfunction, phosphodiesterase- (PDE) inhibitors—including sildenafi l (Viagra) 

and vardenafi l (Levitra) as well as tadalafi l—augment cyclic GMP, a chemical that 

relaxes smooth muscle in the penis, improving blood fl ow during sexual stimula-

tion. PDE inhibitors also seem to relax smooth muscle in the bladder neck, ure-

thra, 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 specifi cally evaluated the use of PDE inhibitors for 

BPH, the FDA approved tadalafi 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 tadalafi l a day—at the lower end of the dosing scale when this 

pill is prescribed for erectile dysfunction. In all three studies, daily tadalafi l signifi -

cantly improved BPH symptoms as assessed through patient questionnaires. (For ref-

erences, see “Tadalafi 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 aff ect the pro-

gression of BPH or instead only delay more aggressive treatments. One of the studies 

involving tadalafi l lasted a year, but there are no longer-term data on the safety of this 

or other PDE inhibitors. Dr. Marc Garnick, editor in chief of the Annual, says these 

drugs may lose their eff ectiveness over time, requiring higher doses. Th e FDA advises 

men against taking tadalafi 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 tadalafi l or the other PDE inhibitors with alpha 

blockers out of concern that the combination would make blood pressure levels crash. 

However, the drugs are oft 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 dif-

ferent times of the day.

Combination therapy. Because alpha blockers and -alpha-reductase inhibi-

tors work diff erently, researchers have hypothesized that taking both types of 

medication in combination might be more eff ective for controlling symptoms than 

taking just one. When a doxazosin-fi nasteride combination was tested in a large 

trial, the combination was more eff ective than either drug alone at preventing a 

worsening of lower urinary tract symptoms. However, the combination was also 

more likely to cause side eff ects (abnormal ejaculation, swollen ankles, shortness 

of breath), although only a few men were aff ected (less than %). It was a similar 

story with tamsulosin-dutasteride, sold as Jalyn. Together the drugs were more 

eff ective than either drug alone, but there was a price to be paid: more problems 

aft erward, including ejaculation disorders (retrograde ejaculation and others), 

decreased libido, and dizziness. A  study confi rmed that combination treat-

ment with both an alpha blocker (tamsulosin or silodosin) and a -alpha-reductase 

inhibitor (fi nasteride or dutasteride) produced a threefold higher risk of ejacula-

tory problems than either drug alone. (For references, see “Combination therapy 

for BPH,” page .)

Tadalafi l and BPH
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.
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Electronic publication ahead of print. PMID: 
.
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One possible way to mitigate the erectile side eff ects of -alpha-reductase inhibi-

tor treatment is to add the PDE inhibitor tadalafi l. A  study with nearly  men 

compared the eff ects of giving fi nasteride and tadalafi l together to those of giving 

fi nasteride alone. Results showed that concurrent treatment was safe and eff ective at 

relieving lower urinary tract symptoms in men with BPH while also improving erec-

tile function. 

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 

eff ectiveness remains limited, and standardized doses and preparations have not been 

determined. Dr. Marc Garnick, editor in chief of the Annual, says that there is little 

reason to believe any of the herbal remedies are eff 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. Th e variation is in the technology used to 

remove that tissue.

Explanations of the most common procedures follow. (For a comparison of proce-

dures, see Table , page .) Be prepared for a blizzard of acronyms, many of them simi-

lar to TURP, which can make understanding the surgical choices even more diffi  cult.

Transurethral resection of the prostate (TURP). TURP, oft 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. How-

ever, 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.

Combination therapy for BPH

Casabé A, Roehrborn CG, Da Pozzo LF, et 
al. Effi  cacy and Safety of the Coadministra-
tion of Tadalafi l Once Daily with Finasteride 
for  Months in Men with Lower Urinary 
Tract Symptoms and Prostatic Enlargement 
Secondary to Benign Prostatic Hyperplasia. 
Journal of Urology ;():–. PMID: 
.

Gacci, M, Ficarra V, Sebastianelli A, et al. 
Impact of Medical Treatments for Male 
Lower Urinary Tract Symptoms Due to 
Benign Prostatic Hyperplasia on Ejacula-
tory Function: A Systematic Review and 
Meta-Analysis. Journal of Sexual Medicine 

;():–. PMID: .

McConnell JD, Roehrborn CG, Bautista OM, 
et al. The Long-Term Eff ect of Doxazosin, 
Finasteride, and Combination Therapy on 
the Clinical Progression of Benign Prostatic 
Hyperplasia. New England Journal of Medi-

cine ;:–. PMID: .

Roehrborn CG, Siami P, Barkin J, et al. 
The Eff ects of Combination Therapy with 
Dutasteride and Tamsulosin on Clinical Out-
comes in Men with Symptomatic Benign 
Prostatic Hyperplasia: -Year Results 
from the Combat Study. European Urology 
;:–. PMID: .
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Th e hour-long procedure takes place in an operating room under general or spi-

nal anesthesia, given just before the operation begins. It involves a surgeon threading 

an instrument called a resectoscope through the urethra—that’s why it is called trans-

urethral—until it reaches the prostate. Th 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 cath-

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 necessary

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 uri-
nary symptoms

Likelihood of urinary retention is 
greater than with TURP

Risk of reoperation greater than 
with TURP

Transurethral 
electrovaporization 
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 urinat-
ing, 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 dysfunc-
tion and urinary incontinence, less 
common than with TURP

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



2015 A n n u a 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

26  H A RVA R D M E DIC A L S C HO OL w w w. he a l t h . h a r v a rd .e du

eter 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. Th e surgery destroys the valve that 

would ordinarily channel the fl uid so that it goes only outward through the urethra and 

exits the penis. Although the fl uid eventually gets fl 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 diffi  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. Th 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 dis-

tortions. Th e syndrome—oft en shortened to TUR syndrome—develops as a compli-

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)

A B C
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cation of absorption of the irrigation fl uid used to keep the surgical area clean during 

TURP. Irrigation fl uids are used in all sorts of surgery, but the solution used depends 

on the procedure. Traditionally, the irrigation fl uids used most oft en during TURP are 

glycine or a combination of sorbitol and mannitol. In general, these solutions are safe, 

but in some men they result in fl uid buildup. Some studies suggest that high levels of 

glycine 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 elec-

tricity and can interfere with the electrical charge delivered by a traditional resecto-

scope. A new type of resectoscope, using a diff erent type of electrical grounding device, 

is designed to work with saline solution. Known as a coaxial continuous-fl ow bipolar 

resectoscope, this device is more expensive than a traditional resectoscope but may off 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 eff ective in treating BPH and its associated urinary tract symp-

toms. But the bipolar procedures performed with saline solution were less likely than 

the monopolar procedures to cause TURP syndrome and the formation of blood clots 

that block the fl ow of urine out of the bladder. A  European study randomized  

patients to either monopolar TURP, bipolar TURP, or a laser procedure. Th 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 aft erward. A  trial comparing monopolar and bipolar TURP 

found no diff erence between the two procedures in their eff 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,” at right.)

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. Th e electrode also cauterizes the treated area to minimize bleeding.

A meta-analysis of  studies examining the safety and eff ectiveness of TUEVP 

compared with TURP concluded that their eff ect on urinary symptoms was the same. 

But men who underwent TUEVP were signifi cantly less likely to require a blood 

transfusion. Th 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 aft er the surgery and were less likely to need a second operation. (For refer-

ence, see “TUEVP for BPH,” at right.) 

Bipolar vs. monopolar TURP

Akman T, Binbay M, Tekinarslan E, et al. 
Eff ects of Bipolar and Monopolar Transure-
thral Resection of the Prostate on Urinary 
and Erectile Function: A Prospective 
Randomized Comparative Study. BJU Inter-

national ;:–. PMID: .

Geavlete B, Georgescu D, Multescu R, et al. 
Bipolar Plasma Vaporization Versus Mono-
polar and Bipolar TURP: A Prospective, 
Randomized, Long-Term Comparison. 
Urology ;:–. PMID: .

Huang X, Wang L, Wang XH, et al. Bipolar 
Transurethral Resection of the Prostate 
Causes Deeper Coagulation Depth and Less 
Bleeding Than Monopolar Transurethral 
Prostatectomy. Urology ;:–. 
PMID: .

Mamoulakis C, Ubbink DT, De la Rosette 
JJ. Bipolar Versus Monopolar Transurethral 
Resection of the Prostate: A Systematic 
Review and Meta-Analysis of Random-
ized Controlled Trials. European Urology 
;:–. PMID: .

Omar MI, Lam T, Alexander CE, et al. 
Systematic Review and Meta-Analysis 
of the Clinical Eff ectiveness of Bipolar 
Compared to Monopolar Transurethral 
Resection of the Prostate. BJU International 
;:–. PMID: .

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 
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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. Th e incisions open up the 

urethral passage, relieving pressure on the urethra and improving urine fl 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 fi 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 fi 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 aft er the procedure. Con-

sequently, this option is oft en chosen by men with only moderately enlarged prostates 

who may still want to have children.

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 aft er laser 

surgery, even if the procedure is performed at a hospital. Studies increasingly show 

little to no diff erence in the ability of either surgery or laser treatments to resolve uri-

nary symptoms in men with BPH. But according to a  study, there are short-term 

diff erences: TURP is associated with more frequent blood transfusions, longer hospi-

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)

A B C
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tal stays, and more frequent—but still very rare—postoperative complications such 

as pneumonia and septic shock. 

To perform a laser procedure, the surgeon begins by guiding a thin, fl exible optic 

fi ber through the urethra to the prostate. Th is fi 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.

However, this destruction of tissue gives laser procedures a signifi cant disadvan-

tage: prostate tissue destroyed with a laser can’t be checked for cancer, whereas TURP 

yields tissue samples that a pathologist can examine.

Various kinds of lasers are used in the procedure to treat BPH. Th e KTP (which 

stands for potassium-titanyl-phosphate) laser produces a visible green light that is 

selectively absorbed by hemoglobin-rich prostate tissue. Th 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 off  (cauterizes) blood vessels, 

so there is less bleeding than might be expected (see Figure , page ). One of the 

chief advantages of PVP is that patients on blood-thinning medications like warfa-

rin can have the procedure and still take their medications. Recent evidence suggests 

that PVP treatment and TURP have comparable benefi ts. In a randomized study 

published in , researchers compared outcomes in  men who were treated 

with either PVP or TURP in European countries and found similar improvements 

in symptom scores six months aft er treatment with either procedure. Th e study also 

found that PVP-treated men reported fewer short-term complications and prob-

lems, had their catheters out faster, and left  the hospital sooner than men treated with 

TURP. Surgeons are using KTP lasers that are two or even three times more powerful 

than the lasers used  years ago, when PVP was developed. Th 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. Th e 

holmium 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 holmium laser enucleation of the prostate. A  meta-analysis concluded 

that holmium laser treatment was as eff ective at reducing BPH symptoms as TURP, 

but with advantages that included less blood transfusion and also shorter catheter-

ization and hospital stays. 

According to Dr. Marc Garnick, editor in chief of the Annual, ongoing follow-up 

data comparing the surgical and laser approaches are needed to determine which is 

better in the long run. In the meantime, he says, the available evidence shows that 

the two approaches are comparable, and that in either case, the experience of the 

surgeon is what matters most when it comes to achieving the best outcomes. (For 

references, see “Laser procedures for BPH,” at right.)

Other BPH treatments

A variety of other treatments for BPH are in use. Th ey aren’t available everywhere. 

Some aren’t covered by insurance. Others may be available only as part of a clinical 

trial.

Laser procedures for BPH 

Bachmann A, Tubaro A, Barber N, et al. 
An European Multicenter Randomized 
Noninferiority Trial Comparing -W 
GreenLight-XPS Laser Vaporization and 
Transurethral Resection of the Prostate 
for the Treatment of Benign Prostatic 
Obstruction: -Months Results of the 
GOLIATH-study. Journal of Urology ; 
Electronic publication ahead of print. PMID: 
.

Cynk, M. Holmium Laser Enucleation of 
the Prostate: A Review of the Clinical Trial 
Evidence. Therapeutic Advances in Urology 
;():–. PMID: .

Elshal AM, Elkoushy MA, El-Nahas AR, et 
al. Green Light Laser (XPS) Photoselective 
Vapo-Enucleation of the Prostate Versus 
Holmium Laser Enucleation of the Prostate 
for Treatment of Symptomatic Benign Pros-
tate Hyperplasia: A Randomized Controlled 
Study. Journal of Urology ; Electronic 
publication ahead of print. PMID: .

Li S, Zeng XT. Holmium Laser Enucleation 
Versus Transurethral Resection in Patients 
with Benign Prostate Hyperplasia: An 
Updated Systematic Review with Meta-
Analysis and Trial Sequential Analysis. PLoS 

One ;():–. PMID: .

Malik RD, Wang CE, Lapin B, et al. Com-
parison of Patients Undergoing Laser 
Vaporization of the Prostate Versus TURP 
Using the ACS-NSQIP Database. Prostate 

Cancer and Prostatic Diseases ; Electronic 
publication ahead of print. PMID: .
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Transurethral microwave thermotherapy (TUMT). Sometimes referred 

to as a “heat therapy,” TUMT uses microwaves to destroy prostate tissue. Th e doc-

tor guides a thin catheter carrying a miniature microwave generator through the 

urethra to the prostate. Th e purpose is the same as with many of the other tech-

niques: to remove prostate tissue that is squeezing on the urethra. How much 

microwaved heat is used varies, but surgeons can dial it up to between ° F and 

° F. A cooling jacket around the microwave generator protects the urethra, and 

a heat sensor in a rectal probe helps make sure the temperature doesn’t get too high 

(see Figure , below).

TUMT measures up to and even surpasses TURP in some ways. Th 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 left .)

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 eff ectiveness of TUNA with TURP. Researchers at seven centers in the United 

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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TUMT for BPH 
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urethral Microwave Thermotherapy Versus 
Transurethral Prostatic Resection Study. 
Journal of Urology ;:–. PMID: 
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States enrolled  men in the trial;  underwent TUNA, and  had TURP. Over fi ve 

years, both groups of men reported signifi cant improvement in symptoms, quality of 

life, urine fl 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 surgical problems or 

side eff ects from the procedure than patients undergoing TUNA. For example, the 

incidence 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 aff ected or slightly improved in the 

majority of patients. (For references, see “TUNA for BPH,” at right.)

Prostatic urethral stents. A prostatic urethral stent is a small, springlike mesh 

cylinder. Th e doctor inserts the stent through the penis and, aft 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. Th is quick procedure requires 

only local or spinal anesthesia, involves no loss of blood, and is oft en done in an out-

patient surgical center.

Prostatic urethral stents are most oft en used in elderly men who have severe 

prostate enlargement and whose overall health is poor, meaning more involved 

surgery would be risky. In many cases, urinary obstruction gradually returns aft er 

the placement of the stents, and additional procedures may be required in some 

instances.

Prostatic urethral lift s. Th e prostatic urethral lift  procedure involves pull-

ing back the lobes of the prostate gland so they no longer impinge on the urethra. 

Th e “lift s” are small lengths of monofi lament, permanently implanted in the gland. 

In , the FDA approved a device called the UroLift  system that allows doctors 

to implant the device directly into the urethra, so it functions much like a prostate 

stent. A  study that compared placement of the implants to a sham operation 

had two positive outcomes: the implants were eff 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 

lift 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 

eff 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. 

TUNA for BPH 

Cornu JN, Desgrandchamps F, De la Taille 
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Urology International ;:–. 
PMID: .
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 Infl ammation 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 offi  ce in the United States each year. Depending on 

how you defi ne the term, prostatitis (pronounced pros-ta-TIE-tis) aff ects % to % 

of men at some point in their lives. When it comes to age, it’s an equal-opportunity 

disorder: prostatitis aff ects men of all ages, unlike benign prostatic hyperplasia (BPH) 

and prostate cancer, which tilt toward an older demographic.

Oft en it is diffi  cult, if not impossible, to fi gure out what triggered a case of chronic 

prostatitis. Eff ective treatment can be elusive. Frustrated, uncomfortable patients visit 

one doctor aft er another in search of a remedy. Th is chapter provides an overview of 

what leading researchers know about prostatitis, so readers can work more eff ectively 

with their physicians to fi nd a lasting solution to a troubling condition.

What is prostatitis?
Th e –itis suffi  x means infl ammation, so prostatitis means infl ammation of the pros-

tate. But doctors use prostatitis to refer to a loose assemblage of syndromes character-

ized by urinary problems such as burning or painful urination, a need to go (urgency), 

and trouble voiding; diffi  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, prostatitis is a separate 

condition.

Th e prostate gland comes equipped with natural defenses against infection. Th e 

gland produces a fl uid that is an important ingredient in semen, and this prostatic 

fl uid contains antibacterial substances, including zinc. In addition, urination and 

ejaculation do a nice job of fl 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 aff ect the prostate, like the biopsies taken to look for prostate cancer, may 

cause prostatitis. Men are prescribed antibiotics before and aft er many of those proce-

dures, but infections can occur anyway.

Some cases of prostatitis are straightforward. Th ey’re caused by bacterial infec-

tions and can be eff ectively treated with antibiotics. Th 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.

Th e causes of the remaining % to % of cases are hard to get a handle on, due 

to a lack of suffi  cient research, and because the causes are also fundamentally com-

plicated and may involve several factors. Th e possibilities range from immunological 

and infl ammatory processes that have gone awry to bacterial or fungal infections (for 
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reference, see “Infections and prostatitis,” at right) that standard tests don’t detect to 

mechanical or neuromuscular problems in the pelvic muscles that irritate the gen-

eral 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 that chronic (long-term) prostatitis 

can be accompanied by psychological problems such as depression, stress, and anxi-

ety, and also by premature ejaculation and other types of sexual dysfunction  (for 

reference, see “Psychological stress and prostatitis,” at right). Th ese other issues don’t 

initiate prostatitis, but as with many conditions that involve chronic pain, they might 

infl uence how men respond to the pain and other symptoms.

Some doctors are concerned that prostatitis—especially the chronic variety, charac-

terized by long-lasting bacterial infection—causes infertility. Th ose concerns aren’t com-

pletely 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 infl 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,” at right.)

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,” page ).

Some men worry that prostatitis is contagious. Th ey shouldn’t. It’s not contagious 

and can’t be sexually transmitted. 

Diagnosing prostatitis
No single test or diagnostic procedure can confi 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 infl ammation and infection by per-

forming a digital rectal exam (DRE). An infl amed prostate feels swollen and mushy 

to the doctor, like an overripe piece of fruit. Th is fi nding strongly suggests prostati-

tis, although it’s not necessary for a diagnosis; in fact, in some cases of prostatitis, the 

prostate feels normal to the examining physician.

Th 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 oft en, 

though, only white blood cells are discovered—a sign of infl ammation but not neces-

sarily a bacterial infection. In that case, the prostatitis is classifi ed as one of the non-

bacterial types, which are more diffi  cult to treat.

In the past, if no signs of infection or infl ammation were found in the urinalysis, 

doctors might test the prostatic fl uid. A large diff erence in the amount of bacteria in 

the urine compared with the prostatic fl uid was seen as evidence of bacterial infec-

tion in the prostate. Physicians collected prostatic fl uid by massaging the gland with 

Psychological stress and 

prostatitis
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Assessing Psychological Factors, Social 
Aspects and Psychiatric Co-Morbidity 
Associated with Chronic Prostatitis/
Chronic Pelvic Pain Syndrome in Men: 
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.

Infections and prostatitis

Mayayo E, Fernández-Silva F. Fungal 
Prostatitis: An Update. Analytical and 
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ogy ;():–. PMID: .

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. PMID: 
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a gloved fi nger inserted in the rectum. However, important studies have shown that 

testing the prostatic fl uid doesn’t provide useful information, so most doctors have 

abandoned this approach.

Treating prostatitis
Th 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 categories: Category I, acute bacterial prostatitis; Category II, 

chronic bacterial prostatitis; Category III, chronic nonbacterial prostatitis/chronic pel-

vic pain syndrome—which is divided into infl ammatory (IIIA) and noninfl ammatory 

(IIIB) subtypes; and Category IV, asymptomatic infl ammatory prostatitis. 

Category I: Acute bacterial prostatitis

Acute bacterial prostatitis may be caused by bacteria that normally live in the colon. 

Th e organisms get on the skin near the anus, multiply there, and then fi nd a way to 

travel up the urethra and infect the prostate. Many diff erent kinds of bacteria can 

cause acute bacterial prostatitis, but Escherichia coli is the most common culprit and 

present % to % of the time.

Th 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 

men experience an uncomfortable feeling of fullness in the rectum. As the prostate 

becomes more swollen, you may fi nd it diffi  cult to urinate, and the urine stream may 

dwindle to a trickle. If you can’t urinate at all, it’s a medical emergency. Th e prostate 

may be so swollen and infl amed that it’s completely blocking urine fl ow. Depending 

on the severity of symptoms, hospitalization may be necessary.

Th e good news is that antibiotics are a highly eff ective treatment for acute bacte-

rial prostatitis (see Table , page ). Typically, doctors prescribe oral antibiotics in the 

fl uoroquinolone class, which include ciprofl oxacin (Cipro), levofl oxacin (Levaquin), 

and ofl oxacin (Floxin). 

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 oft en begins as a subtle, low-grade infection that causes moderate 

symptoms. Th e telltale symptoms of an infection, such as a fever, are usually absent. 

Instead, a man with chronic bacterial prostatitis is troubled by on-again, off -again uri-

nary 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 aft 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.

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 infection has 
cleared, although that may take 
three to six months. Because 
the PSA levels will be high, you 
might hold off  on prostate can-
cer screening or having a repeat 
test until after you’re done tak-
ing antibiotics.

If you are at high risk for pros-
tate cancer and your PSA seems 
particularly high even after 
accounting for the possible 
eff ect of prostatitis, your doctor 
might recommend repeat PSA 
testing or a biopsy.
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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 prostatitis); may 
also be tried in newly diagnosed patients with 
Category IIIA (infl ammatory) prostatitis on the 
assumption that infection is present, even if it 
can’t be detected in urinary cultures. 

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. Low blood pressure (hypo-
tension), 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 nonselective drugs, relax the muscles 
at the neck of the bladder, easing the fl ow 
of urine; however, these 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 bromyalgia, a neu-
rologic condition. Experimental treatment for 
Category III prostatitis, but may be helpful for 
relieving pain; insurance coverage unlikely.

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 .

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 fl uoroquino-

lones—are prescribed. In , an authoritative review that included  studies and 

over , patients concluded that the diff erent varieties of fl uoroquinolones were 

equally eff ective in treating most cases of chronic bacterial prostatitis. A four- to six-

week course usually does the trick. Th ere are some reports of cases in which injecting 

antibiotics directly into the prostate proved eff ective, but there’s not nearly enough evi-

dence to recommend this approach. (For reference, see “Chronic bacterial prostatitis,” 

at right.)

How much of a role Chlamydia trachomatis plays in chronic bacterial prostatitis 

is controversial. C. trachomatis causes chlamydia, a sexually transmitted disease that 

is a well-documented cause of infl ammation of the urethra (urethritis). But whether 
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C. trachomatis infects the prostate is less clear. Antibiotics in the macrolide class, such 

as azithromycin (Zithromax), are used to treat chlamydia infections. If a man with 

chronic bacterial prostatitis doesn’t respond to a fl uoroquinolone, a physician may 

prescribe a macrolide antibiotic in case chlamydia is the cause of his prostatitis.

Category III: Chronic nonbacterial prostatitis/chronic pelvic pain syndrome

Th e most common form of prostatitis is called chronic prostatitis/chronic pelvic 

pain syndrome (CP/CPPS). Th 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 from a cascade of interconnected events. Th e trigger may be stress, an unde-

tectable infectious agent, or a physical trauma that causes infl ammation or nerve 

damage in the genitourinary area. Over time, the nervous system may become more 

sensitive. Some physicians and researchers are beginning to think that the condition 

may aff ect the entire pelvic fl oor—all of the muscles involved with bowel, bladder, 

and sexual function—not just the prostate gland. (For references, see “Treatment for 

CP/CPPS,” at left .)

Medications for treating chronic prostatitis include the following:

•  antibiotics for men whose prostatitis is preceded by a urinary tract infection

•  nonsteroidal anti-infl ammatory pain relievers such as aspirin and ibuprofen

•  anticholinergics to reduce urinary urgency

•  alpha blockers to relax smooth muscles in the bladder neck and prostate, thus 

reducing muscle tightness and spasms that can prevent normal urine fl ow.  

Category IV: Asymptomatic infl ammatory prostatitis

Th 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. 

Treatment for CP/CPPS 

Kim DS, Jeong TY, Kim YK, et al. Useful-
ness of a Myofascial Trigger Point Injection 
for Groin Pain in Patients with Chronic 
Prostatitis/Chronic Pelvic Pain Syndrome: 
A Pilot Study. Archives of Physical Medicine 
and Rehabilitation ;:–. PMID: 
.

Kwon JK, Chang IH. Pain, Catastrophizing, 
and Depression in Chronic Prostatitis/
Chronic Pelvic Pain Syndrome. International 
Neurourology Journal ;:–. PMID: 
.

Nickel JC, Shoskes DA, Wagenlehner FM. 
Management of Chronic Prostatitis/Chronic 
Pelvic Pain Syndrome (CP/CPPS): The Stud-
ies, the Evidence, and the Impact. World 
Journal of Urology ;:–. PMID: 
.

Shoskes DA, Nickel JC. Classifi cation and 
Treatment of Men with Chronic Prostatitis/
Chronic Pelvic Pain Syndrome Using the 
UPOINT System. World Journal of Urology 
;:–. PMID: .
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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 among men (aft er 

lung cancer). Th e good news is that for about  years, the number of deaths from 

prostate cancer has steadily declined. Th e American Cancer Society estimates that 

, American men were diagnosed with the disease in , which is about , 

fewer than in . Th e society estimates that , American men died from the 

disease, about  fewer than the  estimate of ,. Some experts credit the 

promotion and widespread use of screening tests and improved treatment for the 

reduction. Others believe that it’s the result of healthier eating habits, the use of cho-

lesterol-lowering statins (see page ), or that largest category of all—unknown. 

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 fi ve-year sur-

vival rate approaches %. Th 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). Th 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 eff ects.

Th 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 information. 

Most men diagnosed with prostate cancer today learn they have the disease aft er a 

blood test reveals abnormal levels of prostate-specifi c antigen (PSA) or a digital rec-

tal exam (DRE) fi nds an enlarged prostate, followed by a biopsy that confi rms cancer. 

Very few men are diagnosed aft er experiencing symptoms, such as blood in the urine 

or pain while urinating. Yet once diagnosed, most men choose to undergo treat-

ment—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 upheld that same conclusion in , and why, in , the American 

Urological Association (AUA) revised its guidelines to de-emphasize routine screen-

ing and encourage men to weigh the pros and cons of screening with the help of their 

doctors (see “New American Urological Association guidelines,” page ).

Th e eff 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 
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soon and those that could be safely monitored in an active surveillance program (see 

the special section, “Biomarkers: Th e search for better ways to fi 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. 

As of , the number of gene variants linked to prostate cancer has grown to 

nearly . It’s estimated that % of all men carry at least a few of these variants, most 

of which contribute very little to a man’s overall prostate cancer risk on their own. 

However, variants can also cluster into specifi c groupings that are more predictive of 

cancer risk or prognosis. Several gene-based tests are already on the market, and they 

can help doctors and patients decide on optimal treatment plans, or even to avoid or 

delay treatment for a period of time. 

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, as 

do environmental carcinogens that cause DNA damage. Mutations in the BRCA and 

BRCA genes known to boost the risk of breast and ovarian cancer have recently been 

linked to aggressive, hard-to-treat prostate cancers that aff ect younger men. However, 

gene mutations are thought to be responsible for only % to % of prostate cancers. 

(For references, see “Genes and prostate cancer,” at left .)

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 identifi ed risk factors. Here 

are some of them.

Age. Th 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. 

Th e number of cases diagnosed tapers off  in men ages  and older partly because 

men that age aren’t screened as oft en.

Family history. Prostate cancer runs in families. 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 fi rst-degree male 

relatives with the disease. And if two or more fi rst-degree relatives have a prostate can-

cer history, the risk is fi ve to  times greater than for the man with no aff ected fi rst-

degree relatives. Th e age at which relatives are diagnosed 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 inherited mutations. 

Race. African American men have the highest prostate cancer incidence and 

death rates of any group in the United States. Th 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 

Genes and prostate cancer

Bancroft E, Page E, Castro E, et al. Tar-
geted Prostate Cancer Screening in 
BRCA and BRCA Mutation Carriers: 
Results from the Initial Screening Round 
of the IMPACT Study. European Urology 
;:–. PMID: .

Olama A, Zsofi a KJ, Berndt SI, et al. A 
Meta-Analysis of , Individuals 
Identifi es  New Susceptibility Loci 
for Prostate Cancer. Nature Genetics 
;:–. PMID: .

See page .

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



2015 A n n u a 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 DIC A L S C HO OL w w w. he a l t h . h a r v a rd .e du  39

more than double the rate for their white counterparts (. vs. . per , men). 

Some research points to biological diff erences between African Americans and whites, 

including genetic diff 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.

Nationality. Prostate cancer incidence varies greatly among countries. Th e 

highest 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 

(Th ailand and India) and northern Africa. Prostate cancer death rates vary -fold. 

Th 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. Environmen-

tal exposures and various aspects of people’s lifestyle—their diets, for example—

probably play a part, too. (For reference, see “International diff erences in prostate 

cancer,” at right.)

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) 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 

eff 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.

Other factors. Researchers have examined other factors that might play a role in 

the development of prostate cancer—sexually transmitted diseases, prostatitis, vasec-

tomy (for additional information, see “Vasectomies: Are they hazardous?” on page 

), and exercise, to name a few—but study fi ndings have been inconsistent, and no 

fi rm conclusions have been drawn. 

Can prostate cancer be prevented? 
Knowing what increases a man’s risk for prostate cancer is not the same as knowing 

how to prevent it. Th e biology of prostate cancer development is incredibly complex.

For this reason, any realistic advice about prevention has to be off ered cautiously. 

It also has to be calibrated to two diff erent groups: men who want to reduce their 

risk of developing prostate cancer in the fi 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). Th is section discusses primary pre-

vention of prostate cancer, with an emphasis on -alpha-reductase inhibitors. For 

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 ;:–. PMID: 
.
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information about secondary prevention, see Chapter , “Take charge of your condi-

tion,” starting on page . 

5-alpha-reductase inhibitors

Many researchers and doctors thought that fi nasteride (Proscar) and dutasteride 

(Avodart)—medications that are commonly used to treat benign prostatic hyper-

plasia (BPH)—might be the pharmaceutical wish-come-true for prostate cancer 

prevention. Th ey inhibit an enzyme called -alpha reductase type , which the 

body uses to convert testosterone into a more potent hormone, dihydrotestosterone 

(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 fi nasteride and dutasteride might 

actually increase the risk of aggressive prostate cancer rather than give men “chemo-

prevention”—the term for using drugs to prevent cancer. Th e warning included fi nas-

teride, dutasteride, and Jalyn, a combination of dutasteride and tamsulosin (the active 

ingredient in Flomax).

Th 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 overall 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 Th 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 fi nasteride. But Dr. Marc Garnick, edi-

tor in chief of the Annual, disagrees, noting that the -year survival rate of men 

Vasectomies: Are they hazardous?

A vasectomy is a surgical procedure in which the tubes that carry sperm are cut and sealed. As popular as vasectomies have become 
among American men (% of men over age  have had this contraceptive surgery), studies periodically associate the procedure 

with prostate cancer. In one of the largest of these studies, researchers at the Harvard School of Public Health and colleagues from the 
Dana-Farber Cancer Institute and the University of Massachusetts Medical School detected a slight increase in prostate cancer risk that 
was driven mainly by a higher incidence of high-grade advanced tumors in men who had undergone vasectomy. 

That might sound worrisome, but it’s important to put these fi gures in the right context. The study reviewed  years of data 
from , men ages  to , of whom , had had a vasectomy. The total incidence of prostate cancer of any type among 
all the men averaged only .%. For the men who had a vasectomy, the prostate risk was just under %, and high-grade tumors 
accounted for that roughly .% increase. So, while the increase in risk is real, it is also very small—much less than %. The 
researchers did not detect any increase in the risk of low-grade, localized prostate cancer from vasectomy.

Scientists don’t know why vasectomy generates this tiny elevated risk of prostate cancer. It’s possible that that immunological 
changes or hormonal imbalances might play a role. Men might want to discuss the evidence with their doctors, but they should not 
avoid having a vasectomy because of worries over prostate cancer. 

Source: Siddiqui M, Wilson KM, Epstein MM, et al. Vasectomy and Risk of Aggressive Prostate Cancer: A -Year Follow-Up Study. Journal of Clinical Oncology 
; Electronic publication ahead of print. PMID: .

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



2015 A n n u a 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 DIC A L S C HO OL w w w. he a l t h . h a r v a rd .e du  41

with all types of prostate cancer who took fi nasteride was virtually the same as those 

who took placebo (% vs. .%) and that among the men in the study who were 

diagnosed specifi cally with high-grade (Gleason scores  to ) prostate cancer, the 

-year survival rate was also lower for those who took fi nasteride. Later in , 

in a response to a letter in Th e New England Journal of Medicine, the authors of the 

study acknowledged that among men with highest grades of cancer (Gleason  to 

), those who took fi nasteride did have a lower -year survival rate than those who 

took a placebo (% vs. %; see Table , above). Th e authors argued that survival 

diff erences between the fi nasteride and placebo groups were not statistically signifi -

cant, however, and could therefore have been due to chance. But Dr. Garnick says 

these results suggest that men using fi nasteride may face added risk of developing 

high-grade cancer.  (For references, see “-alpha-reductase inhibitors and chemopre-

vention,” at right.)  

Th e FDA advisory and the PCPT follow-up generated debate and controversy. 

But the eff ect on clinical practice was probably modest because few doctors were pre-

scribing these drugs “off  label” for prostate cancer prevention.

Should men who are taking fi 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.

Finasteride is also the active ingredient in Propecia, the baldness drug. Th e 

PCPT study tested a -mg dose of fi nasteride, and a Propecia pill contains just  mg 

of the drug. It’s not known whether fi nasteride in that amount will increase prostate 

cancer risk.

Other potential preventive agents

Other drugs and vitamins have been proposed as potential cancer-prevention agents, 

but there is not overwhelming evidence to support such claims. In fact, vitamin E 

supplementation actually increased the rate of prostate cancer development when 

Table . Finasteride and survival rates

The Prostate Cancer Prevention Trial found that men who had developed high-grade prostate 
cancer (Gleason scores of  to ) while taking fi nasteride had lower survival rates at both fi ve 
and  years than those taking the placebo. While there were not many men in the group with 
high-grade cancer—and the diff erences were not enough to reach statistical signifi cance—the 
results suggest that there are problems with taking fi nasteride to prevent prostate cancer.

Study group Deaths -year survival -year survival

fi nasteride  % %

placebo  % %

Source: Walsh PC. Comment: Survival in the Prostate Cancer Prevention Trial [with author reply]. New England Jour-

nal of Medicine ;:–. PMID: .

-alpha-reductase inhibitors 

and chemoprevention 
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of Medicine ;:–. PMID: 
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it was tested in a rigorous fashion. (For references on the agents described here, see 

“Possible agents to prevent prostate cancer,” at left .)

Vitamin D. Vitamin D is found in fatty types of fi sh and certain dairy prod-

ucts, such as eggs. However, the liver synthesizes most of what is in the body through 

chemical reactions that rely on the body’s exposure to sunlight. Th e major circulating 

metabolite of vitamin D is called -hydroxyvitamin D, or (OH)D, and it is thought 

to have direct eff ects on cancer cells and the tumor microenvironment. Because it 

promotes bone health, it may also be protective against cancers that spread to the 

bones. A number of studies have correlated low vitamin D levels with various can-

cers, including prostate cancer. In a  study, researchers analyzed blood and biopsy 

samples from  men who had been diagnosed with prostate cancer aft er undergo-

ing routine screening. Results showed that those with low circulating (OH)D levels 

were likely to have high-grade, more advanced tumors. In African American men, low 

(OH)D was also associated with a higher risk of being diagnosed with prostate can-

cer. Th e researchers concluded that maintaining suffi  cient intake of vitamin D is there-

fore one way to reduce your overall risk.

Statins. Th ese cholesterol-lowering medications may reduce prostate cancer 

risk, but the evidence is mixed. A number of studies have pointed to possible protec-

tion against advanced prostate cancer. A  meta-analysis that included a total of 

 studies concluded that statin use reduced the risk of clinically signifi cant prostate 

cancer by %, but some individual studies have not shown that statins are protective 

against prostate cancer.

Metformin. Th is diabetes medication looks promising as an agent that might 

prevent prostate cancer recurrence. But for primary prevention, the evidence isn’t 

hugely encouraging. 

Folate. Found in fruits, vegetables, and liver, this B vitamin may protect against 

cancer-causing DNA damage, but it may also make existing cancers more aggressive.

Diet and prostate cancer

“What can I eat—and what foods should I avoid—to reduce my risk of developing 

prostate cancer?” Th 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. 

Th ere’s evidence for certain foods having protective eff ects, but it’s suggestive, not 

defi nitive, and other research fi 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 pros-

tate cancer. Carotenoids, compounds that occur naturally in certain plants, have antioxi-

dant 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.

Possible agents to prevent 

prostate cancer
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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 fl opped in studies.

The 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 diff erence, but the 

foods men eat might be one of them. Th e classic Mediterranean diet includes lots 

of fruits and vegetables, nuts, olive oil instead of butter, fi 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 fi sh were less likely to develop prostate cancer or die from it compared 

with men who do not eat fi sh. But two recent studies have found a correlation between 

prostate cancer incidence and high blood levels of the omega- fats found in fi sh. 

Why would omega-s increase prostate cancer? Th 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 diff 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 maintain that it has led to overdiagnosis of prostate cancers that were so slow-

growing, they would have remained undetected—and caused no harm. Supporters 

agree that screening has some fl aws, but argue that over all, it saves lives by fi nding 

cancers early, when treatment is most eff ective and tolerable.

As in most controversies, the truth may lie somewhere in the middle, as refl ected 

by growing consensus. Th e AUA, which had taken a stance more in favor of screening, 

has issued guidelines that are more or less in line with those of other groups (see “New 

American Urological Association guidelines,” page ). Th e AUA guidelines advise 

against routine screening and recommend “shared decision-making” for men ages  

to . Th e American College of Physicians, the national organization for internists, 

also recommends that doctors inform men ages  to  about the limited potential 

benefi ts and substantial harms of screening. And in October , the Canadian Task 

Force on Preventive Health Care issued updated guidelines that recommend against 

PSA screening, with some variation based on age. Finding no evidence of reduced 

mortality but evidence of potential harm from screening, the guidelines strongly rec-

ommend against it among men younger than  or older then , and they make a 

weaker recommendation against PSA screening for men ages  to . Moreover, they 

urge doctors not to discuss PSA screening with men younger than  or older than 

Food and prostate cancer
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, unless a man raises the topic fi rst. Men ages  to  may choose to be screened, 

the guidelines state, if they place a higher value on the small potential in reduction of 

death than on the higher risk of potential harms that come with screening. 

Meanwhile, the search for a better screening test continues. One approach would 

be to expand the PSA test so that it includes a panel of other markers, including 

PCA, which is used to determine the need for biopsy in high-risk patients with a 

negative PSA result. 

Digital rectal examination

In case you had any doubt, the word “digital” in digital rectal exam (DRE) doesn’t 

have anything to do with computers or data. Rather, the digit in the digital rectal exam 

is the doctor’s lubricated, gloved fi nger inserted into the rectum (see Figure , below). 

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, fi rm knots, or abnormally tex-

tured areas may indicate prostate cancer or another condition.

Th 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. Th ere are no data showing one position is superior 

to the other.

Some men fi 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 

Genes and PSA screening 

for prostate cancer

Helfand BT, Loeb S, Hu Q, et al. Person-
alized Prostate Specifi c Antigen Testing 
Using Genetic Variants May Reduce 
Unnecessary Prostate Biopsies. Journal 

of Urology ;:–. PMID: 
.
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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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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. Th 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 oft en too small to detect during a DRE, and some are 

located in areas a doctor’s fi 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,” at right). And, as noted above, the DRE 

doesn’t fi 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 off . Th 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 benefi 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 

bloodstream. So PSA is true to its name; it’s prostate specifi c. But it’s not cancer spe-

cifi c. Th at means a high PSA level can cause a false alarm—the medical term is a false 

positive. Even if there isn’t a false positive and the PSA test leads to further tests that 

do indeed fi 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 benefi t, that would be one 

thing. But there’s also a chance of some harm. If a man has an elevated PSA level, 

that oft en leads to a prostate biopsy (see “Biopsies and diagnosis,” page ), and pros-

tate biopsies sometimes cause pain and bleeding problems. For example, % to % 

of men (yes, such a wide range indicates uncertainty) have blood in their semen 

(hematospermia) for about a month aft er the procedure. It’s a troubling side eff ect 

but usually harmless. But there are sometimes more serious consequences, includ-

ing infection, because biopsies are most oft en done through the rectum. A  study 

detected increasing rates of hospitalization associated with what is widely seen as the 

gold-standard approach—transrectal, ultrasound-guided biopsy. According to that 

study, this type of biopsy came with a risk of urinary tract infections, especially for 

men who’d had them before. Moreover, repeat biopsies can also increase the likelihood 

of erectile dysfunction, especially in older men.

So is there no upside to screening? Aft er PSA screening was introduced in the 

United States, prostate cancer deaths and the number of men diagnosed with meta-

Symptoms of 
prostate cancer

Many men with prostate 
cancer have no symptoms. But 
because the prostate gland is 
enlarged both in cancer and 
in nonmalignant conditions 
such as BPH, these very diff er-
ent 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 stop-
ping urination

•  a weak or interrupted uri-
nary 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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static disease decreased signifi 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 died 

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 some studies suggest that the traditional cutoff  

point of  ng/ml may be too high. So we should probably think of PSA values as being 

on a continuum, with higher values associated with a greater likelihood of having 

prostate cancer and lower values associated with a lower likelihood of having the dis-

ease, but never with a zero percent chance.

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 , “Infl ammation 

of the prostate,” page ). Complicating things further, an elevated PSA may simply 

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

Agents that typically produce a substantial or sustained 

decrease in PSA

•  Therapy with fi nasteride (Proscar) or dutasteride 
(Avodart)

•  Use of fi nasteride in a smaller-dose formulation 
(Propecia) as a treatment for hair loss 

Factors that sometimes produce a small or temporary 

decrease in PSA

•  Therapy with a statin drug (for cholesterol) or 
a thiazide diuretic (for blood pressure)

•  Therapy with a nonsteroidal anti-infl ammatory drug 
(NSAID)

•  Obesity

•  Changes in laboratories or testing methods

•  Diet
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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 fl ag. For that reason, some doctors and researchers advocate adjusting “nor-

mal” levels for diff 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 

symptoms) and herbal remedies may also lower PSA, potentially masking cancer. 

Th at’s why it’s important to tell your doctor about all the medications and supple-

ments 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 

progress 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.

Some PSA test advocates point out not only that the test fi nds many more can-

cers in early stages than was possible in the past, but also that not long aft 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 diff erent factors, such as better treatments and changes in the Ameri-

can diet. 

Th e downside to testing is that, as noted above, an elevated PSA does not always 

mean a man has cancer. Nor does it allow doctors to diff erentiate cancer from BPH 

or prostatitis. Conversely, PSA screening doesn’t detect all cancers, so a normal 

PSA level may off er a false sense of security. Many men with cancer confi ned to 

the prostate have normal PSA values. In addition, an elevated PSA does not distin-

guish aggressive tumors from slow-growing, harmless ones that might never cause 

symptoms during a man’s life. 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 fi rst.

Finally, in many cases, a suspicious PSA test will lead to additional procedures 

(such as ultrasound and biopsies) to determine if cancer is present, and possibly to 

major surgery or radiation. Some men without prostate cancer may be treated need-

lessly—and suff er from complications of treatment, such as impotence and incon-

tinence. Th 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 confi rm the result.
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New American Urological Association guidelines

Th e AUA came out with new guidelines about PSA screening in  (see Table , 

below),  bringing its recommendations more in line with those of other organizations. 

Th e association had previously recommended that doctors off er PSA testing to men 

ages  and older who have a life expectancy of at least  years. Th e idea was to estab-

lish a baseline reading so that future tests could track changes in PSA levels, which 

could indicate prostate cancer. 

Th 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,” 

below). Th e explanation that accompanies the guidelines discusses the harms of 

screening at some length, including the psychological eff ects and unnecessary biop-

sies. It also discusses the benefi ts of screening—including a possible lowering of the 

risk of dying from prostate cancer—but with many qualifi cations attached.

It’s hard to tell what the practical eff ect of the AUA guidelines will be. Th 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 

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.

 to  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).

 to  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  and enrolled , Ameri-
can men ages  to  with no history of prostate, lung, or 
colorectal cancer. Investigators randomly assigned half of the 
men to annual PSA testing for six years, along with an annual 
DRE for four years. A PSA level above  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 screening or 
none at all.

After seven years, the researchers found a relative increase 
of % in the rate of prostate cancer diagnosis among the 
men off ered regular PSA screening compared with those who 
received their usual medical care. However, 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 diff erences in the numbers of deaths from 
other causes. In , the researchers reported results after 
 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 , 
Swedish men for  years. Because the study was launched in 
, when PSA screening wasn’t accepted, the screening con-
sisted of DRE exams. The study added PSA screening in . 

By ,  years into the study, .% of the men in the 
screening group had been diagnosed with prostate cancer, 
compared with .% of the men in the control group. How-
ever, the researchers found no statistically signifi cant dif-
ference 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 , men, ages  to , from Bel-
gium, Finland, France, Italy, the Netherlands, Spain, Sweden, 
and Switzerland. Half were off ered PSA screening once every 
four years, on average; those with a PSA level of  or  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 , the ERSPC investigators reported results for men ages 
 to . After about  years of observation,  men in the 
PSA screening group and  men in the control group had 
died of prostate cancer. The relative risk of dying from prostate 
cancer was % lower in the screening group and % lower 
among those actually screened. What does that mean for the 
typical American man? In the United States, the lifetime risk 
of dying from prostate cancer is %. A % relative risk reduc-
tion would mean that, with screening, the risk of dying from 
prostate cancer would drop from % to .%.

Why did this European study fi nd that screening lowered the 
risk of dying from prostate cancer when the American PLCO 
trial and the Swedish study did not? The European investiga-
tors say that the PLCO results were thrown off  track because 
many of the men in the control 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 “con-
taminated” 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 , men would need to 
be invited to be screened to prevent one death from prostate 
cancer and that  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 Medi-

cine ;:–. PMID: .

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

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

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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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. Th is means doing some homework. Background materials called patient 

decision aids that clearly explain the choices in plain English are oft en available. It’s 

also helpful if you refl 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 benefi t and also your beliefs about cancer and prostate cancer more specifi -

cally. Ask yourself, “Do the facts support or contradict my beliefs?” (See “Take-home 

messages about PSA screening,” page .)

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 aft 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. (For reference, see 

“Talking with your doctor about PSA testing,” at left .)

Variations on the PSA test

Rather than subject everyone with an elevated PSA to a biopsy, some doctors do addi-

tional 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. 

Physicians must obtain at least four values for a valid reading, starting with a base-

line measurement and then additional measures taken at six, , and then  months. 

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 those 

results were criticized by researchers who say the presence of cancer in many of these 

men was never confi rmed with a biopsy. Given that design fl aw, it could be that PSA 

velocity adds little to no value when compared with PSA alone. (For references, see 

“PSA velocity,” at left .) 

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. (By 

contrast, higher circulating levels of free, unbound PSA are typically associated with 

benign prostate conditions.) Th e free PSA level doesn’t give a defi 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 %.

Talking with your doctor 

about PSA testing

Thompson IM, Leach RJ, Ankerst DP. 
Focusing PSA Testing on Detection of 
High-Risk Prostate Cancers by Incorpo-
rating Patient Preferences into Decision 
Making. Journal of the American Medical 

Association ;():–. PMID: 
.

PSA velocity

D’Amico AV, Chen MH, Roehl KA, et al. 
Preoperative PSA Velocity and the Risk of 
Death from Prostate Cancer After Radical 
Prostatectomy. New England Journal of 

Medicine ;:–. PMID: .

Vickers AJ, Thompson IM, Klein E, et al. A 
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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 

whose rectal exams do not show evidence of cancer. About % of men with PSA lev-

els in this range have cancer; the other % do not. Th e PHI measures a subcategory 

of free PSA known as proPSA along with total PSA and free PSA, and then uses a for-

mula to calculate a combined index using fi ndings from all three. Its developers claim 

that men who have high total PSA and proPSA but low free PSA are more likely to 

have signifi cant prostate cancer.

Th e PHI has not been widely used, and studies have generated diff ering conclu-

sions about its ability to predict cancer aggressiveness. A  meta-analysis of  

studies suggests that the PHI may have greater specifi city—that is, an ability to predict 

who does not have prostate cancer—than traditional PSA measures. In light of study 

inconsistencies, Dr. Marc Garnick, the editor in chief of the Annual, urges caution with 

this test. (For references, see “Th e Prostate Health Index,” at right.) 

Kscore. Th e Kscore is similar to the PHI. Th e prostate-specifi c antigen is a 

member of a family of enzymes called kallikreins. Like the PHI, the Kscore combines 

three diff 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 kalli-

krein measurements are included in the formula.

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 classifi 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. Th at’s why radiologists are continually trying to improve the imag-

ing techniques that enable physicians to better understand how extensive a prostate 

cancer is and where it is located in the gland—details that can be used along with other 

clinical information, such as biopsy fi ndings, 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 rectum. 

Sound waves scan the prostate gland in two planes. Th e resulting pictures (see Figure 

, page ) oft 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.

The Prostate Health Index 
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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.

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 guaran-
tee that you are cancer-free; 
in about % of men with a 
PSA below  ng/ml, a biopsy 
will reveal prostate 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 
cancer—BPH and prostatitis, 
for example—can elevate 
your PSA level.

•  Levels of free PSA—meaning 
PSA that is not bound to 
proteins in blood—tend to 
fall in men who have prostate 
cancer as opposed to more 
benign conditions. This test is 
most helpful when the usual 
PSA test level is between  
ng/ml and  ng/ml.
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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 

diff erent set of magnetic properties than normal tissue, and MRI can capture these 

diff erences.

MRI of the prostate can be done with or without an endorectal coil, a thin wire 

covered with a small infl ated balloon that’s inserted in the rectum. Once the MRI 

machine is turned on, the coil receives the magnetic waves. Th e closer the coil is to the 

target tissue, the stronger the signal and the clearer the images. Th 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.

Th 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 off er guidance about where to 

focus 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-

gests that advancements in MRI may help determine which men with low-risk tumors 

might benefi 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. Th e 

contrast agent travels through the bloodstream and is absorbed by the prostate. Can-

cerous tissue absorbs the agent in a diff erent way from other tissue, so the malignant 

tissue appears brighter than benign tissue.

Dynamic contrast-enhanced MRI (DCE-MRI) enables radiologists to acquire mul-

tiple images over time—before, during, and aft er the administration of the contrast 

agent. Th ese images are then processed in a computer equipped with a special soft ware 

package that creates a color map of the prostate that is used to localize the cancer.

Diff 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 diff erent MRI 

strategies and improves diagnostic accuracy compared with any individual MRI 

technique used alone. Using images from these scans, a skilled urologist can target a 

biopsy in an area that appears abnormal.

MRI and active surveillance
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MRI spectroscopy analyzes the chemical composition of tissue. Th 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. Th e equipment and the analytics needed preclude broader use. (For references, 

see “MRI advances,” at left .)

Positron emission tomography (PET) scans

PET scans measure the amount of blood sugar, or glucose, cells use. PET scans are 

useful for identifying many types of cancers, but for reasons that aren’t clear, pros-

tate cancer cells don’t use as much glucose as other types of cancer cells, so they don’t 

stand out on PET scans. To solve this problem, researchers have been looking for 

other types of radiotracers that will attach to glucose. In September , the FDA 

approved a new type of imaging agent for the detection of prostate cancer that recurs 

or spreads aft er initial treatment. Th e agent—choline C—is given as an injection 

shortly before a man undergoes a PET scan. Choline C is made from a synthetic 

version of a B vitamin that attaches to glucose cells. As prostate cells metabolize glu-

cose, choline C breaks down, producing “beta decay,” a type of radioactive energy 

that shows up more clearly on PET scans than previous agents.

PET scans using choline C are approved for use in men whose PSA levels start 

to rise aft er surgery or radiation for prostate cancer—a sign that some cancer remains 

aft er treatment and may be spreading to the bones or lymph nodes—yet in whom 

conventional imaging techniques cannot fi nd the cancer. (For reference, see “PET 

enhancement,” at left .)

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. Th 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 fi nd-

ings from other tests, enable the doctor to classify its severity.

The biopsy procedure

Transrectal biopsy. Th 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 rectum and scans the prostate. A separate spring-loaded device rap-

idly inserts a needle through the rectal wall into the prostate and retrieves a tiny tis-

sue sample. Th e doctor uses the ultrasound image as a guide in taking biopsies from 

specifi c areas. Th e standard used to be six samples, or cores; that’s why it was called 

the sextant biopsy. Now  to  are oft en taken. Some medical centers perform “satu-

ration” biopsies that involve retrieving  to  samples. But the optimal number of 

cores is uncertain. A  study that compared the -core biopsy to the -core ver-

sion found no advantage to the -core biopsy.

Aft 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 
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image. Even with anesthesia, you may feel a slight pinch when each tissue sample is 

taken. Th e procedure itself usually takes less than  minutes.

Transrectal biopsies have become standard practice for a reason. Th ey can be 

done in an outpatient setting without general anesthesia. Th ey’re quick, relatively 

inexpensive, and safe the vast majority of the time. But they also have some draw-

backs and risks. Many men have bleeding aft erward. Th ere can be blood in the semen 

(hematospermia) for four to eight weeks aft er a biopsy. To avoid excessive bleeding, 

men 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 expe-

rience lower urinary tract symptoms (having to urinate oft en, poor stream, dribbling, 

and so on), although this is almost always a temporary problem.

Infection is another risk. Th 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 aft er tran-

srectal biopsies to guard against this possibility, but infections occur anyway—and 

though still rare, serious infections from bacteria that can’t be treated with conven-

tional 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 rec-

tum is to work through the perineum, the area between the anus and the base of the 

scrotum. Th e transperineal approach, as it’s called, has a much lower risk of infection 

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. Th 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 

additional expense, but they may become more common if the problems of infection 

and antibiotic resistance with transrectal biopsies continue. Th 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). Th 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 fi 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 soft -

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. 

In a  study, MRI-guided biopsy did a better job detecting high-grade prostate 
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cancer than the standard approach; the -core biopsy. Th ose who have experience 

with the method say it can reduce the number of biopsies that men on active surveil-

lance regimens ordinarily endure. MRI-guided biopsy is still an early-stage technol-

ogy without a track record, but it has great promise. Experts are now studying how to 

use MRI-guided biopsy in ways that increase the likelihood of detecting cancer, and 

also which patients should be given the test fi rst or during subsequent biopsies. (For 

references, see “Biopsy research,” at left .)

Staging

If inspection of the biopsied tissue confi rms prostate cancer, more tests may be 

ordered to fi nd out if the cancer has spread to other parts of the body. Computed 

tomography (CT) or MRI techniques, which use x-rays and magnetic fi elds, respec-

tively, 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, particularly if they have 

tumors with lower Gleason scores (see “How fast is it growing?” 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 

staging system is a common way of describing how far the cancer has progressed. 

Th ere are diff 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 confi ned to the prostate, as is the case for most prostate can-

cers today, the fi ve-year prostate cancer–specifi c survival rate is nearly %. (Th 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 fi ve-year survival rate is 

substantially 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).

Tumors oft en consist of multiple types of cells (see Figure , page ). Patholo-

gists 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 

Biopsy research
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Figure . Stages of prostate cancer

Urethra

Seminal
vesicles

Prostate
capsule

Cancer

Cancer

Ta Tb

Bladder

RectumProstate
capsule

Tb

Tb

T N and M

Stage T

Your doctor can’t feel these tumors during a 
DRE or see them with an imaging test such as a 
transrectal ultrasound.

•  Ta: Tumor is found incidentally during 
transurethral resection of the prostate (TURP) 
for BPH; less than % of the tissue removed is 
cancerous, and is usually of low grade.

•  Tb: Like Ta, but more than % of the tissue 
removed is cancerous or the cancer is high 
grade.

•  Tc (not shown): Detected when an elevated 
PSA leads to a needle biopsy.

Stage T

These cancers can be felt during a DRE and 
seem confi ned to the prostate.

•  Ta: The cancer fi lls less than half of one side 
(left or right) of the prostate.

•  Tb: Like Ta, but the cancer fi lls more than 
half of one side (left or right) of the prostate.

•  Tc (not shown): Like Ta, but cancer is 
detected in both sides (left and right) of the 
prostate.

Stage T

These cancers have broken through the pros-
tate’s fi brous capsule.

•  Ta: The cancer extends outside the prostate, 
but has not spread to the seminal vesicles.

•  Tb: The cancer has spread to the seminal 
vesicles.

Stage T

Like T disease, but the cancer invades other 
nearby structures, such as the bladder or rectum.

Stages N and M

These cancers have metastasized to the pelvic 
lymph nodes (N) or to other parts of the body 
(M). Cancers that have spread to distant lymph 
nodes are classifi ed as Ma, while cancers that 
have spread to the bones are Mb. Cancers that 
have spread to other sites—such as the lungs, 
but not the bones—are classifi ed as Mc.

Ta

Ta

Seminal
vesicles

Spine

Lymph nodes

Rectum

Seminal vesicles

Bladder

Prostate

Cancer

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



2015 A n n u a 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

58  H A RVA R D M E DIC A L S C HO OL w w w. he a l t h . h a r v a rd .e du

nodes, the pattern is , the highest rating. Th 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 . Th 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 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 condi-

tion 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, despite the convincing lack 

of information that either overall survival or cancer-specifi c survival is improved in 

these categories. And any man who tends to worry a great deal might prefer treatment 

Figure . Gleason patterns
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Editor’s note: We interviewed a salesman, Adam, age 
52, about his experience with an aggressive, Gleason 
4+5 (that is, Gleason 9) prostate cancer, and treatment 
with hormone-blocking drugs and radiation. Adam had 
previously been healthy, sexually active, and free of any 
urinary diffi culties whatsoever.

When did you fi rst discover that you might have prostate 
cancer?
Adam: It was seven years ago, when I was  years old. Previously, 
I had undergone a vasectomy. I had recently started a new job and 
was so wrapped up in it that I never went for my annual physical 
exam. My wife actually scheduled the appointment and forced me 
to go. And there was a jump in the PSA test that my general practi-
tioner had been giving me since I was  years old. That threw up a 
red fl ag, and after that, one thing led to the next. 

Prostate cancer is typically considered a disease of older 
men. Was there a history of it in your family?
Adam: No, none at all, and I had no symptoms of cancer 
whatsoever. 

What was the increase in your PSA value?
Adam: When I was fi rst tested at the age of , it was ..* Then 
three years later, it was ., and when I was diagnosed two years 
after that, in , it was .. 

And so you were referred to a urologist?
Adam: That’s right. He felt a hard bump on my prostate and it was 
targeted for a biopsy. It took about a week to get the results.

Then what happened? 
Adam: Well, I received a phone call from the doctor’s offi  ce and I 
was told that the results did, in fact, show that I had a malignant 
tumor. After that, I was in complete shock. Again, I had no symp-
toms, I felt healthy, and I was very active. Not in a million years 
would I have thought there was anything like that wrong with me. 
I didn’t hear much of what else he had to say after he told me that 
I had this cancer. 

*  Dr. Marc Garnick, the editor in chief of the Annual, does not endorse 
PSA screening at age , nor do any major organizations that evaluate 
PSA testing. While the screening proved useful in Adam’s case, there are 
no data to suggest that this practice is helpful for most men.

What were you told about your tumor? 
Adam: The urologist sent me a lot of information, including that 
my tumor had a Gleason score of , which meant it was very 
aggressive and had the potential to spread outside of the prostate 
gland. 

Did you search out other information on the Internet? 
Adam: I did, and it fl ipped me out—everything I read suggested 
that I had slim chances of living a long life. Now when I talk to 
people with prostate cancer, I always say the same thing: the worst 
thing you can possibly do is go on the Internet. Prostate cancer is 
diff erent for everyone, and until you get the specifi cs about your 
own disease, you can easily be led in the wrong direction.

So how did your family react to this? 
Adam: We all decided together that I needed to speak with other 
specialists. But the specialists we spoke to gave us a lot of confl ict-
ing opinions. There wasn’t any real protocol for handling such an 
aggressive cancer in someone as young as me. But my father hap-
pened to know a medical oncologist who was able to clarify the 
diff erent variables and options in a way that made sense to us. One 
message that came through loud and clear from our discussions 
with him was that whatever I chose to do, I needed to do it fast. 

What diagnostic studies did you have? 
Adam: I had a bone scan, an endorectal MRI, and an abdominopel-
vic CT scan. Fortunately, they didn’t show any signs that the cancer 
had spread. 

How did you and your family process all this information? 
Adam: Two big questions stood out for all of us: We asked the 
medical oncologist, “How would you treat your own son if he was 
in this situation?” And we also wanted to know what could kill or 
stop the cancer from growing if one assumed that it had spread 
outside of the prostate capsule. Based on those two questions, we 
decided the best course of action would be to go with hormonal 
therapy and radiation. 

What about the option to go with surgery instead?
Adam: Well, we were initially thinking about surgery. But what 
kept us from doing that was the possibility that cancer cells might 
have spread outside the prostate even though we couldn’t see 
them. Most men go with surgery because they think it’s going 
to be easier, and because they want to get rid of the cancer 
as quickly as possible. By comparison, hormone and radiation 

One patient’s experience with high-grade prostate cancer
A PATIENT’S PERSPECTIVE:
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A PATIENT’S PERSPECTIVE  continued 

treatments can take more than two years, and who wants to go 
through that? But I can’t tell you how many men I speak to who 
got surgery and then wound up getting hormones and radiation 
anyway, because the cancer was still in their body. Lots of these 
men have problems with impotence and incontinence. Another 
factor was that my cancer was located near the nerves that con-
trol whether a man can have an erection, and those nerves would 
have been removed with surgery. I was newly remarried, and my 
wife and I talked about this. We concluded that the priority was 
keeping me alive, and that we could worry about the sexual com-
plications later, but this was defi nitely a secondary concern for me. 
So I went with hormonal therapy and radiation, and to this day, I 
believe I made the right choice. 

What was the treatment like?
Adam: The whole experience lasted for  months, and it was 
challenging. I got monthly shots of Lupron, and I was also given 
another hormonal treatment called Casodex. Then after a few 
months, I got eight weeks of radiation treatment. For the fi rst 
fi ve weeks they irradiated my entire pelvic area, and then for the 
last three weeks they focused just on my prostate. The hormones 
put me through forced menopause as a male—my body became 
pear-shaped, and I lost the hair on my arms, legs, chest, and back. 
I was also extremely tired, and so I went to bed early every night. 
The whole idea of hormonal therapy is to shut down testosterone, 
so you also lose your sex drive and it’s diffi  cult to get an erection. 
I was given Viagra and other treatments to help me, but the erec-
tions I did get were painful, and that was challenging for both my 
wife and me. 

The radiation part was brutal. I had constant diarrhea after the 
fi rst week, and I couldn’t hold down foods that weren’t bland. A 
few weeks into the process, I couldn’t pee and needed medication 
for that. At one point, I collapsed with an intense migraine and was 
rushed to the emergency room. To this day, eating out remains very 
challenging for me. 

Did you speak with anyone else who had gone through a 
similar treatment? 
Adam: I only wanted to speak with men who also had been diag-
nosed with a high Gleason prostate cancer during their s—
nothing else mattered to me. So I networked and searched online 
all over the country, and I fi nally found three men who fi t those 
criteria. One had literally just passed away, another was in pretty 

bad shape, and the third was in his late s and living in Vermont. 
He had undergone hormonal treatment for prostate cancer, and 
he was still living  years later. We had a nice conversation, and 
I felt better during my treatment knowing that he was still alive 
and doing well.

Was your work or family life aff ected during this time?
Adam: I started a new career six months before I got diagnosed, 
and though it wasn’t easy, I continued working every single day. I’d 
go to bed at  o’clock pretty much every night. My friends and fam-
ily all knew that I might cancel plans last-minute because I was too 
tired. Everyone was cool with that. I was doing what I had to do to 
get through the treatment. 

How long did the side eff ects last?
Adam: I’d say it took two years for the hormones to clear out of my 
body. I’ve since gone back to having a very active sex life, which is 
terrifi c. And my body in general is back to normal. The only symp-
toms that linger from the radiation are diarrhea and some stomach 
pains that can be severe if I eat the wrong things. I kept food dia-
ries during treatment and I recommend that others do too, so you 
know what makes you sick going forward. 

Any urinary diffi  culties?
Adam: Not really. Sometimes I have diffi  culty emptying my blad-
der all the way, but I can control that. I have no incontinence issues 
at all—never have, which is great. So, no, I’m feeling great right 
now, maybe just seven years older.

What sort of follow-up are you having now?
Adam: Well, for the fi rst several years after fi nishing treatment I 
saw my doctor every three months for blood work and for a rec-
tal exam. Since I was doing so well, he moved me to every four 
months, then every fi ve months, and just recently, we switched to 
every six months. I’m looking forward to going once a year.

Any advice or parting words for our readers?
Adam: The fi rst thing I’d say is seek out multiple opinions, but be 
sure you see a medical oncologist. And do your homework. Come 
up with questions and try to listen to the diff erent answers that 
doctors give you. Every prostate cancer diff ers according to so many 
variables, and you need to do what’s right for you, not necessarily 
what’s been right for other people. Today, I feel great—at  I’m 
still playing basketball, I’m swimming, and I’m getting ready for a 
K jog.  
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to waiting and worrying, even if his tumor is slow-growing. Treatment might also 

make sense for men suff 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 signifi 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 

active surveillance. Th 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.  (See “Active surveil-

lance vs. watchful waiting,” at right.)

Cancer becomes much more diffi  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.

Black men are at higher risk of aggressive prostate cancer and recurrence aft er 

treatment than Caucasians, according to a  study. Th e study authors concluded that 

active surveillance may not be appropriate for black men diagnosed with low-grade 

disease, since the cancer has a higher likelihood of becoming more dangerous sooner. 

However, longer-term outcomes that support this approach are lacking (see the PIVOT 

results in “What do the studies show about treatment versus observation?” on page ). 

Criteria for active surveillance

Men with low-risk prostate cancer are candidates for active surveillance (see Table , 

below). Th 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 cen-

ters have developed their own standards. But the important elements of commonly 

used criteria include the following: 

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: .

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 
symptoms developed or wors-
ened. And while some patients 
eventually had their cancer 
treated, others had no intention 
of doing so. 

Today, patients who moni-
tor their cancer closely and 
plan to have treatment when 
its activity increases are said to 
be pursuing active surveillance. 
Many doctors now reserve the 
terms “watchful waiting” and 
“observation” for cases in which 
patients don’t plan to have 
treatment for prostate cancer 
because of their age or health.

continued from page 58
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•  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 deter-

mine 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 

What do the studies show about treatment versus observation?

Two important randomized controlled studies comparing surgery 
to observation have delivered a split verdict on the survival ben-

efi ts of these choices. Observational studies—studies that don’t ran-
domize patients but analyze 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 Observation Trial 
(PIVOT) was a federally funded randomized control trial comparing 
surgery with observation. The results, published in , showed 
that after  years of follow-up, radical prostatectomy did not 
improve chances of surviving any more than watchful waiting.

The researchers enrolled  men ages  and younger. During 
follow-up, nearly half of them died—% from prostate cancer. 
Prostate cancer surgery did not signifi cantly improve the odds of 
surviving. The study found that % of men who underwent surgery 
and % of men assigned to observation died during the study, a 
diff erence 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 combination 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 % of the men in PIVOT were Afri-
can Americans, who have been under-represented in clinical trials 
of all types. The outcomes for African Americans did not diff er 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 ,, so some researchers have 
questioned whether PIVOT was large enough to provide defi nitive 
conclusions. Second, the average age of the men enrolled was , so 
reduced life expectancy might explain why men were most likely to 
die of causes other than prostate cancer.

SPCG- study. In contrast to the PIVOT study, the Scandinavian 
Prostate Cancer Group Study  (SPCG-) concluded that radical pros-
tatectomy does improve men’s odds of surviving. SPCG- enrolled 
 men in Sweden, Finland, and Iceland who were randomly 
assigned to radical prostatectomy or watchful waiting. After  
years of follow-up, % ( men) of those assigned to surgery had 
died, compared with % ( men) in the watchful waiting group. 
Moreover,  of the  deaths in the surgery group were specifi -
cally from prostate cancer, compared to  out of  deaths in the 
watchful waiting group. 

It is questionable, though, how applicable the SPCG- results 
are to American men today. The men recruited to the SPCG- 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 dif-
fi culty urinating. This means that their cancers were probably more 
advanced than those detected through PSA screening. In addition, 
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in blood levels that might indicate a progression of the cancer. Biopsies are generally 

done every one to three years. Th 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 potential complications of 

erectile dysfunction, infection, and other problems. 

Erectile dysfunction. In addition to the better-known complications of prostate 

biopsies, some additional research has linked the multiple biopsies that are part of 

active surveillance to higher rates of erectile dysfunction. However, there is not a con-

sensus on this. A  study suggests that the risk of erectile dysfunction may increase 

more with advancing age than with the number of repeat biopsies. Dr. Garnick sus-

pects that age and repeat biopsies may both contribute independently to this problem.

Infection. Th ere’s growing recognition of the small but real and potentially seri-

ous infection risk from prostate biopsies. In one study that tracked the side eff ects and 

complications of almost , transrectal biopsies, .% of men had urinary retention 

the study’s watchful waiting arm did not involve the type of moni-
toring now recommended for men undergoing active surveillance.

Observational studies. In the past few years, several reviews 
have analyzed the results of observational studies that are follow-
ing large groups of men over time after they’ve chosen to pursue 
active surveillance. In , a review that analyzed data from seven 
of the largest studies 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 relatively 
new option, these short-term outcomes don’t help men who expect 
to live another  or  years and who want to understand whether 
active surveillance aff ects their chances of survival. Defi nitive guid-

ance 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 , men 
either to surgery, external beam radiation, or active surveillance. 
The ProtecT study ended in , but the researchers are now col-
lecting data on outcomes.

Data are also being collected through an international Web-
based registry for the Prostate Cancer Research International: Active 
Surveillance (PRIAS) study, which launched in . Preliminary 
results from the study, published in , showed that .% of the 
men switched over from surveillance to treatment. The strongest 
predictors of treatment 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 International: Active Surveillance Study. Current Opinion in Urology ;:–. PMID: .
Bill-Axelson A, Holmberg L, Garmo H, et al. Radical Prostatectomy or Watchful Waiting in Early Prostate Cancer. New England Journal of Medicine ;:–. PMID: .

Bill-Axelson A, Holmberg L, Ruutu M, et al. Radical Prostatectomy Versus Watchful Waiting in Early Prostate Cancer. New England Journal of Medicine ;:–. PMID: .

Cooperberg MR, Carroll PR, Klotz L. Active Surveillance for Prostate Cancer: Progress and Promise. Journal of Clinical Oncology ;:–. PMID: .

Dall’era MA, Albertsen PC, Bangma C, et al. Active Surveillance for Prostate Cancer: A Systematic Review of the Literature. European Urology ;:–. PMID: .

Ganz PA, Barry JM, Burke W, et al. National Institutes of Health State-of-the-Science Conference: Role of Active Surveillance in the Management of Men with Localized Prostate 
Cancer. Annals of Internal Medicine ;:–. PMID: .

Lees K, Durve M, Parker C. Active Surveillance in Prostate Cancer: Patient Selection and Triggers for Intervention. Current Opinion in Urology ;:–. PMID: .

San Francisco IF, Werner L, Regan MM, et al. Risk Stratifi cation and Validation of Prostate Specifi c Antigen Density as Independent Predictor of Progression in Men with Low Risk 
Prostate Cancer During Active Surveillance. Journal of Urology ;:–. PMID: .

Tosoian JJ, Trock BJ, Landis P, et al. Active Surveillance Program for Prostate Cancer: An Update of the Johns Hopkins Experience. Journal of Clinical Oncology ;:–. PMID: 
.

Wilt TJ, Brawer MK, Jones KM, et al. Radical Prostatectomy Versus Observation for Localized Prostate Cancer. New England Journal of Medicine ;:–. PMID: .

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



2015 A n n u a 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

64  H A RVA R D M E DIC A L S C HO OL w w w. he a l t h . h a r v a rd .e du

aft erward and .% needed to be hospitalized. An important Canadian study of about 

, men who had transrectal ultrasound biopsies (see “Th e biopsy procedure,” 

page ) showed that -day hospital admission rates aft er prostate biopsies increased 

fourfold from  to  and that most of the admissions were related to infec-

tion. Similarly, a  study found that hospitalizations for infections resulting from 

transrectal ultrasound-guided biopsy increased signifi cantly in England from  to 

. Older patients with other, additional illnesses were at greatest risk. (For refer-

ences, see “Biopsy complications,” at left .) 

Th at said, 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 diffi  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. Th ey are not locked in.

But more oft 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-

nifi cant changes are noted during a DRE.

Participants at a  NIH consensus conference on active surveillance agreed that 

any of the following fi 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 fi nding more cores with cancer during a 

follow-up biopsy.

Treating prostate cancer
One thing is certain about prostate cancer: it’s complicated—very complicated. Oft 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 

eff ects such as urinary incontinence and erectile dysfunction. You might even opt for 

no treatment at all (see “Active surveillance,” page ).

Th ere are several initial options: radical prostatectomy (surgically removing the 

prostate gland); radiation, including external beam or implanted pellets (brachyther-

continued on page 71

Biopsy complications

Anastasiadis E, van der Meulen J, Emberton 
M, et al. Hospital Admissions After Tran-
srectal Ultrasound-guided Biopsy of the 
Prostate in Men Diagnosed with Prostate 
Cancer: A Database Analysis in England. 
International Journal of Urology ; Elec-
tronic publication ahead of print. PMID: 
.

Andriole GL, Crawford ED, Grubb RL III, et 
al. Mortality Results from a Randomized 
Prostate-Cancer Screening Trial. New Eng-

land Journal of Medicine ;:–. 
PMID: .

Braun K, Ahallal Y, Sjoberg DD, et al. Eff ect 
of Repeated Prostate Biopsies on Erectile 
Function in Men on Active Surveillance 
for Prostate Cancer. Journal of Urology 
;():–. PMID: .

Loeb S, Carter HB, Berndt SI, et al. Com-
plications After Prostate Biopsy: Data 
from SEER-Medicare. Journal of Urology 
;:–. PMID: .

Nam RK, Saskin R, Lee Y, et al. Increasing 
Hospital Admission Rates for Urological 
Complications After Transrectal Ultrasound 
Guided Prostate Biopsy. Journal of Urology 
;:–. PMID: .

Raaijmakers R, Kirkels WJ, Roobol MJ, et 
al. Complication Rates and Risk Factors 
of  Transrectal Ultrasound-Guided 
Sextant Biopsies of the Prostate Within a 
Population-Based Screening Program. Urol-

ogy ;:–. PMID: .

See page .

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



SPECIAL  SECTION

2015 A n n u a 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 DIC A L S C HO OL w w w. he a l t h . h a r v a rd .e du  65

Special Section: Biomarkers

The search for better ways to fi nd and treat prostate cancer 

B
iomarkers are molecular signatures of both normal and abnormal processes in 

the body. Here is a more formal defi nition proposed by a “defi nitions” working 

group associated with the National Institutes of Health: “A characteristic that 

is objectively measured and evaluated as an indicator of normal biologic processes, 

pathogenic 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 fl uids, 

like urine, and in tissue itself. Biomarkers can inform decisions before, during, and 

aft 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 benefi t 

from treatment, a fuller menu of biomarkers could make it possible to tailor treatment 

to a man and his cancer so that the therapy becomes more eff ective. 

With rapid advances in analytical methods, the number of newly identifi ed bio-

markers for prostate cancer is growing steadily. At least a dozen companies are work-

ing on bringing tests for new biomarkers to market. Some of them are designed to 

improve cancer diagnosis and others to predict which cancers are fast-growing and in 

need of aggressive therapy. If ultimately successful, they could potentially transform 

how prostate cancer is detected, diagnosed, and treated. Ideally, they would reduce the 

frequency of biopsies among men who don’t have prostate cancer and help to limit the 

emotional and fi nancial burdens of widespread screening with PSA. And one day, they 

may also pinpoint which diagnosed cancers do not need to be treated. 

Biomarkers for better screening 
We have a screening biomarker for prostate cancer: PSA, or prostate-specifi c anti-

gen, a protein released by prostate tissue. Th e screening test measures levels of PSA in 

the blood. But the PSA test has two major problems. It’s specifi c for the prostate but 

not for prostate cancer, so high levels may represent not cancer but benign prostatic 

hyperplasia (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 distinguish between aggressive cancers that need to be treated and indolent ones 

that don’t need to be treated because they’re growing slowly. Th ough the PSA test has 

resulted in more diagnoses of early-stage prostate cancer, those improvements have 

been accompanied by high rates of overtreatment. 
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Diff erent ways of measuring PSA may begin to solve these problems. Th ey’re dis-

cussed elsewhere in this report (see “Variations on the PSA test,” page ). 

Urine-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 unnecessary biop-

sies by showing whether prostate cancer is present. Urine is an eminently accessible 

body fl uid, and the prostate gland sheds material into urine that can be measured. 

(For references, see “Urine-based biomarkers,” at left .)

In  Th e Lancet published an account of a dog that had sniff ed out a cancerous 

tumor on her owner’s leg. Similar reports have accumulated since then, with evidence 

showing that dogs could also detect the characteristic odors of lung and breast can-

cers. In , Italian dog handlers reported that a pair of German shepherds detected 

evidence of prostate cancer in more than  urine samples with nearly % accuracy. 

If corroborated, these fi ndings suggest that dogs are better at detecting prostate cancer 

than any other available test short of biopsy. 

PCA. When prostate cells become cancerous, their prostate cancer antigen  

(PCA) genes become overactive and produce telltale amounts of RNA molecules 

(molecules that deliver gene-specifi c instructions for making proteins) that leak into 

urine. Only prostate cancer cells produce PCA RNA, so unlike the PSA test, the 

PCA test is specifi c to cancer.

Th e FDA approved the PCA test two years ago for men ages  and older 

who have had one or more previous negative biopsies. Th 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 fi 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 

numerical score. If that score is less than , it suggests 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. Th e test score of  is also 

referred to as the “cutoff  score” for predicting a negative biopsy. However, cutoff  scores 

ranging up to  are also used routinely by doctors in the fi eld. 

Th e greatest concentration of fl uid from the prostate is in the fi rst part of the urine 

stream—the “fi rst void.” But to make sure there’s a measurable amount of PCA RNA 

in the fi 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 fi 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 fed-

eral 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.” A  study performed at 

Urine-based biomarkers
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SPECIAL  SECTIONsix centers in Europe, however, found that PCA could predict prostate cancer with 

high accuracy, but not tumor aggressiveness as indicated by Gleason score. A simi-

lar conclusion was reached in a meta-analysis of  studies that was also published 

in . For this analysis, researchers reviewed data from  studies of men who had 

their PCA levels measured in urine and who also underwent repeat biopsies for 

prostate cancer. Several of these studies showed a close link between PCA scores 

and Gleason scores while others did not. Based on the available evidence, the authors 

concluded that PCA is useful for diagnosing prostate cancer, but provides only lim-

ited information about how aggressive a tumor 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. Th is 

genetic rearrangement is found in about half of all prostate cancers, and measurable 

amounts of RNA from this fusion are present in urine. Th e TMPRSS:ERG fusion is 

highly specifi c to prostate cancer—that’s the good news. But because it’s present in 

only half of prostate cancers, a lot of prostate cancers would be missed if it were the 

only biomarker used.

Unlike PCA, however, the TMPRSS:ERG fusion appears to be good at pre-

dicting Gleason scores and tumor stage, according to fi ndings published in . 

Researchers found it could predict aggressive tumors with more than % accuracy. 

Th at supports a growing view that PCA and TMPRSS:ERG fusion are more valu-

able together than when tested separately. By one recent estimate, more than a third of 

unnecessary biopsies could be avoided by combining the tests into a diagnostic panel. 

Other studies have also shown that combining the PCA test with the TMPRSS:ERG 

fusion test is a promising approach. Findings presented in  at a European meeting 

of urologists, for instance, showed that when the results of the two tests are combined, 

a low score reliably indicates a small (less than %) chance of signifi cant cancer, so a 

biopsy might not be necessary. A high score indicates a signifi cant chance (about %) 

of high-grade cancer, so a biopsy as a next step would make sense.

Metabolic markers. Th e metabolism of cancer cells—how they produce 

energy—diff ers from normal cells, so the byproducts of those cancer-specifi c meta-

bolic processes could be useful biomarkers. Moreover, increasingly sophisticated tech-

nology now makes it possible to fi nd those metabolic byproducts in body fl uids like 

urine and in tissue samples.

Several years ago, a metabolic byproduct in urine and blood called sarcosine was 

heralded as a promising biomarker for aggressive prostate cancer, although research 

since then has cast some doubt on that fi 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 aft er a man has had a nega-

tive biopsy and a repeat biopsy is a possibility. 

Genetic tests of prostate tissue

Once a biopsy has been performed and it is positive for cancer, a variety of diff er-

ent tests can be done to identify which genes are present and active. Cancer is oft en 
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caused by genetic abnormalities, so the hope is that increasingly sophisticated genetic 

profi 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 fore-

seeable future, although they won’t replace Gleason scores, PSA tests, and the other 

tools doctors currently used to make prognostic judgments, they add useful infor-

mation in decision making. (For references on the various tests described here, see 

“Genetic biomarker research,” at left .)

Panels of genes. Th e FDA-approved Prolaris test, developed by Myriad Genet-

ics, measures the RNA that “reads” the DNA of  genes involved in cell division. 

Aggressive 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. Th e test can be used at the time of diagnosis with a posi-

tive biopsy to determine whether a patient’s cancer falls into a low-, intermediate-, 

or high-risk category. Even aft er a positive biopsy, if a reliable genetic profi le were 

to show that a cancer is slow-growing and therefore poses a low risk, this test might 

make a man more confi dent about choosing active surveillance instead of immediate 

treatment.

Like the Prolaris test, Genomic Health’s Oncotype DX test analyzes gene activity 

by measuring RNA in tissue samples from a biopsy. Genomic Health started out with 

 candidate genes, but winnowed down the list to  (counting fi ve genes used for 

reference purposes) that its research showed were reliably associated with prostate can-

cer. Readouts from the test can be used to predict the likelihood of fi nding high-grade 

cancer in specimens removed during radical prostatectomy, or the percent chance that 

a tumor is confi ned to the prostate. Th e Oncotype DX test generates information that 

can help patients gauge the risks associated with particular treatment decisions. 

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. 

Studies have also shown that PTEN loss correlates with the hallmarks of aggressive 

prostate cancer, such as high Gleason scores, a shorter time to metastases, and recur-

rences that occur relatively soon aft er surgery to remove the prostate. Researchers 

have also found PTEN loss detected in a low-grade tumor biopsy oft en predicts the 

presence of high-grade cancer nearby. Measuring PTEN in tissue isn’t easy, so the test 

isn’t routinely performed. Simpler methods are now being developed and could soon 

be commercialized, potentially bringing PTEN measurements into more routine use. 

Meanwhile, combined measures of PTEN and the TMPRSS:ERG fusion can 

now be performed with an FDA-approved test called ProstaVysion. Marketed as a 

tool that provides prognostic information about a prostate cancer’s aggressiveness, 

this test 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 aff ected. Chemicals that attach 

to DNA but leave the DNA sequence itself intact can also aff ect how genes are 
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expressed. Th 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 aff ected. Th is “fi eld eff ect” means that even if a biopsy is negative for 

cancer, it may contain cells with epigenetic changes that indicate that cancer is, in fact, 

lurking in the gland.

Confi rmMDx is the brand name of a test that gives an epigenetic profi le of three 

genes involved in the development of prostate cancer: GSTP, APC, and RASSF. 

Doctors use the test, which was approved for Medicare reimbursement in , to 

rule out the possibility that cancer may be hiding in the prostates of men with nega-

tive biopsy results. Uncertainty over these hidden cancers leads to high rates of repeat 

biopsies, along with the threat of infection and other complications, in men who are 

actually cancer free. Results of a company-sponsored validation study reported in 

 showed that the test accurately rules out prostate cancer % of the time. Th ose 

results were substantiated by a new multicenter study in the United States, showing 

that the test correctly identifi ed who did not have cancer with % accuracy. Five 

U.S. urology practices queried during the multicenter study reported that the test had 

allowed them to reduce the repeat biopsy rate to less than %. Applied nationwide, 

that fi gure would represent a substantial reduction from current practice. 

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 look-

ing 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 show whether a treatment is working. (Profi 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 con-

siderable challenges to overcome before it is. For example, research shows that circu-

lating tumor cells may be fundamentally diff erent from cells in the primary tumor. It’s 

not clear how the discrepancy should be interpreted. Moreover, fi nding a few circulat-

ing 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 prostate 

cancer called CellSearch, and it remains the only such test on the market. CellSearch 

uses antibodies and other techniques to count the number of tumor cells per . mil-

liliters (ml) of blood, or about . teaspoons. Counts of less than fi ve cells per . ml 

are considered favorable and have been associated with longer survival times. And 

a study in  found that an absence of circulating tumor cells in men whose PSA 

levels range from  ng/ml to  ng/ml suggests any cancer that might be present has a 

roughly % chance of being low-grade and eligible for active surveillance. 

Researchers are incorporating CellSearch tests into clinical trials, with an eye 

toward using circulating tumor cells as evidence for an experimental drug’s effi  cacy, 
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SPECIAL  SECTION instead of using the standard and expensive approach of tracking how far the can-

cer 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 dehydro-

genase, an enzyme produced by the kind of high cell turnover seen with cancer.

Like fi shermen looking for ways to catch fi sh, other researchers are also seeking 

new ways to isolate circulating tumor cells. One company has developed tiny silicon 

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 markets Cell-

Search, has teamed up with researchers at Massachusetts General Hospital to develop 

a next-generation test that separates and arranges tumor cells in near–single fi le, so 

that they can be more accurately sorted with magnetic tags.

Th 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 fi nd cancer-related RNA that may be 

more stable in the blood. (For references, see “Circulating tumor cells,” at left .) 

Circulating tumor cells
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apy); focal therapy (which leaves most of the gland intact); or hormone therapy 

(which suppresses testosterone, a hormonal “fuel” to prostate cancer). Th 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 eff 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 FDA’s expanded 

approval of enzalutamide (Xtandi) for use in treating advanced, metastatic prostate 

cancer (see “Enzalutamide approved as front-line treatment for metastatic prostate 

cancer,” page ). Combination treatments also made headlines in , with fi ndings 

showing that docetaxel given concurrently with androgen deprivation therapy (ADT) 

extended survival in men with advanced prostate cancer (see “Hormone therapy plus 

chemotherapy might boost survival in men with advanced prostate cancer,” page ). 

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), and sipuleucel-T (Provenge) for men 

with advanced cancer

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

Th 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. Th at 

means there are a lot of case-by-case decisions to be made. Several years ago, the AUA 

panel on prostate cancer recommended that men with early prostate cancer be given a 

choice of active surveillance, radiation, or surgery. Th e association issued new guide-

lines in  for advanced prostate cancer cases that also leave patients and their doc-

tors 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 aff 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 fi 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 eff 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.

Surgery
Th e best candidates for surgery are men whose disease is confi ned to the gland itself 

(stages T and T), who are under age , and who are in good general health. Sur-

continued from page 64
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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 aff ected tissue and any surrounding 

tissue that might also be aff 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 fl uid that becomes part of 

semen. In most cases, the surgeon also removes pelvic lymph nodes.

In the past decade, however, the way this surgery is performed has undergone a 

profound shift . 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. Th 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).

Robotic surgery for prostate cancer has skyrocketed during the last  years; 

it now accounts for more than % of all radical prostatectomies performed in 

the United States. According to a  survey, it has also expanded from an initial 

base in teaching hospitals to virtually all urban hospitals throughout the country. 

Experts are divided about whether the shift  to robotic surgery is a positive develop-

ment. Th e robotic method was associated with a greater risk of patient harm soon 

Console containing 
computer screens 
and controls

Robotic arms

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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aft er its introduction. Since , however, risks for the two methods have been 

similar, refl ecting more widespread experience with the surgical technique. Notably, 

a  study of , men treated with either robotic or open surgery in the United 

States aft er  showed that overall complication rates were not very diff erent. 

Men who had robotic surgery had lower blood transfusion rates and shorter hospi-

tal stays. However, they also had a higher risk of genitourinary and miscellaneous 

complications and higher postoperative expenses. (For references, see “Robotic sur-

gery research,” at right.)

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 benefi ts and risks. 

Besides, focusing on technique may be missing the big picture, because study aft er 

study has shown that the most important determinant of surgical outcome is the expe-

rience and skill of the surgeon. Th e best results, in terms of avoiding complications 

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 infi 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 possibility 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 confi 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. Th 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. Th is means that some cancer cells may have been left  behind, in what 

doctors and pathologists call a positive surgical margin. When pathologists fi nd a pos-

itive margin, further treatment is generally needed for the remaining cancerous tissue 

that is presumably left  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 pros-

tate, in the area surrounding the urethra—poses a particular challenge for surgeons. 

Robotic surgery research
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Assisted and Open Radical Prostatectomy 
in the Postdissemination Era. Journal of 
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Parsons KJ, Messer K, Palazzi K, et al. Diff u-
sion of Surgical Innovations, Patient Safety, 
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tomy. JAMA Surgery ;():–. 
PMID: .

Sundi D, Han M. Limitations of Assess-
ing Value in Robotic Surgery for Prostate 
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and Physicians Use to Make the Best 
Decision? Journal of Clinical Oncology 

;():–. PMID: .

See page .

Another surgical 
option

The perineal technique 
involves the surgeon gain-
ing access to the prostate 
by making an incision in the 
perineum, the area between 
the anus and the base of the 
scrotum. It is seldom used. 
Proponents of the perineal 
approach say that it causes 
less pain. The big disadvan-
tage to this approach is that 
it doesn’t permit access to the 
pelvic lymph nodes, where 
prostate cancer may have 
spread, and so may require a 
separate operation or incision 
to access the nodes.
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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.

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-

gery, doctors attempt to spare the two bundles of nerves that lie on either side of the 

prostate gland and control erections (see Figure , below). Th is type of operation may 

also reduce the likelihood of other serious side eff ects, such as urinary incontinence 

and signifi 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 fi bers—

which oft en stop transmitting impulses when they’ve been traumatized by the sur-

gery—to heal suffi  ciently to restore sexual function. Estimates of the number of men 

Nerves

Bladder

Prostate

Rectum

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 
treatments 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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undergoing radical 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 oft en reluctant to tell their doctors about such prob-

lems unless they are specifi cally asked about them. 

It’s important to choose an experienced surgeon. Th e likelihood of a successful 

outcome—in terms of preserving potency, preventing incontinence, and most impor-

tantly, curing the cancer—generally correlates with experience. Th 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 suffi  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 ).

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. Th e patient will 

need to urinate through a catheter for a week or two while the urethra heals.

Complications

Urinary incontinence and erectile dysfunction are the most common—and oft 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 

signifi cantly increased a man’s chances of developing urinary incontinence. Th 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 develop-

ing erectile dysfunction. In that same randomized controlled study, % 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 right.)

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. 

Radiation 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 categories of external beam radiation and brachytherapy, there are many 

variations and modifi cations. Table  (page ) will help you compare them.

If you choose radiation treatment, your doctor will likely recommend a treat-

ment approach that takes into account your risk profi le, which is based on the stage 

Outcomes of prostate 
cancer surgery
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of your cancer, PSA levels, and tumor Gleason score (see Table , page ). Brachy-

therapy is usually off ered only to men with early-stage prostate cancer who are consid-

ered 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 profi le. 

External beam radiation is also sometimes used aft 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 aft er surgery if a PSA test indicates the presence of residual cancer 

(see “Radiation treatment aft er prostatectomy,” page ).

Th 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  (page ) for one com-

monly 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 profi le. In , research-

ers 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. Still, studies do produce divergent results. A  study, for instance, 

reviewed outcomes in just over , men treated with either radiation or surgery 

from  to , and found that -year prostate cancer-specifi c mortality risks in 

patients who had undergone radiation were roughly % higher than those undergo-

ing radical prostatectomy. But the authors and other experts concede that patients 

who undergo radiation tend to be older with additional health problems that can also 

be contributing factors. Moreover, it can be diffi  cult to assess potential cancer in the 

lymph nodes in patients who do not get treated with surgery. So comparing studies of 

radiation versus surgery can be a bit like comparing apples to oranges. 

Th e most common side eff ects of radiation therapy are bowel problems (such as 

diarrhea, blood in the stool, and rectal pain), urinary diffi  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 eff 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 , page ). Th ere is also a small but defi nite increased 

incidence of rectal cancer aft er radiation therapy. Researchers are investigating ways to 

reduce these side eff ects by modifying treatments.

Results were reported in  from a large study that compared the long-term 

urinary, bowel, and sexual function side eff ects from external beam radiation with the 

side eff ects from radical prostatectomy. Radical prostatectomy caused more urinary 

and sexual side eff ects during the fi rst several years aft er treatment, but external beam 

radiation was associated with more bowel problems. However, aft er  years, the dif-
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Table . 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 medi-
cal conditions; 
patients whose 
cancer has spread 
outside the 
prostate capsule; 
men who have 
had a transure-
thral resection 
of the prostate 
(TURP).

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

Bowel problems 
(diarrhea, blood 
in stool, rectal 
leakage, rectal 
pain), frequent 
urination, blood in 
the urine, urinary 
incontinence 
(increases over 
time), impotence 
(develops slowly), 
fatigue.

Both D-CRT and IMRT 
are very well-understood 
therapies with well-docu-
mented outcomes.

IMRT may, in theory, allow 
more accurate targeting of 
the tumor than D-CRT so 
that there’s less damage to 
surrounding healthy tissue. 
The intensity of each of the 
beams can be adjusted.

Length of treatment 
makes it inconvenient, 
especially for men living 
far away from a treat-
ment facility or those 
who travel frequently.

In rare cases, the radia-
tion may miss part of 
the tumor if the beam 
is too narrowly focused.

Proton beam 
therapy

 to  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 sur-
rounding 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 covered by 
insurance.

More research is 
needed to determine 
whether it reduces side 
eff ects.

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

Older patients 
or those with 
multiple medi-
cal conditions; 
patients whose 
cancer has spread 
outside the pros-
tate capsule; men 
who have had 
a transurethral 
resection 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 
leakage, rectal 
pain), frequent 
urination, blood in 
the urine, urinary 
incontinence 
(increases over 
time), impotence 
(develops slowly), 
fatigue.

Corrects for small move-
ments and changes in the 
prostate during the course 
of treatment.

Limited availability.

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

TomoTherapy 
(a slightly diff erent 
type of stereo-
tactic radiation 
therapy)

Number of treat-
ments varies 
depending on 
tumor characteris-
tics. Each treatment 
lasts about  
minutes.

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

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

Permanent 
seed implants 
(brachytherapy)

Men with 
early-stage 
cancer and pros-
tate 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 concentrated 
in the prostate, potentially 
sparing the urethra, blad-
der, 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 uri-
nary toxicity, which may 
last a long time.

High-dose-rate 
brachytherapy

Intermediate- 
and high-risk 
patients.

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

Needles remain in 
place until after the fi nal 
treatment.

Requires a hospital stay.

Limited availability.
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ferences between the two treatments disappeared. (For reference, see “Radiation vs. 

surgery,” at left .) 

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 eff ectively destroys cancer cells, but it can also dam-

age adjoining healthy tissue. To limit the collateral damage, a specialist determines 

the exact location of the tumor using a CT scanner. Th is technology relays images 

to a computer that constructs a detailed three-dimensional map of the prostate and 

seminal vesicles. Th e map allows the radiation therapist to precisely target the can-

Table . Percentage of patients with side eff ects 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: .

Radiation vs. surgery

Lee BH, Kibel BS, Ciezki JP, et al. Are 
Biochemical Recurrence Outcomes 
Similar After Radical Prostatectomy and 
Radiation Therapy? Analysis of Prostate 
Cancer–Specifi c Mortality by Nomo-
gram-predicted Risks of Biochemical 
Recurrence. European Urology ; Elec-
tronic publication ahead of print. PMID: 
.

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 .

Planned path of 
radiation beam

Prostate

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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cerous tissue while shielding the healthy tissue nearby. (For reference, see “External 

beam radiation therapy,” at right.)

Th e therapist places the patient on the table in exactly the right position, checks 

the computer settings, and fi nally activates the device that delivers the radiation.

Several types of external beam radiation therapy are used:

Th 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 soft ware, radiation oncologists and physicists determine 

the angles at which the beams of radiation should enter the tissue. In this way, the 

radiation fi 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-

sues. Because treatment conforms so tightly to the prostate, the gland’s exact location 

must be determined at the start of each treatment. Th 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 oft 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 diff erence in side 

eff ects a year aft 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 benefi 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, TomoTh er-

apy, or other brand names. While planning treatment, the radiologist implants tiny 

gold pellets called fi ducials in the prostate gland to make it more visible for treatment 

purposes. Th e computer system tracks the tumor’s position, detects prostate move-

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: .

Ratnayake G, Martin J, Plank A, Wong W. 
Incremental Changes Verses a Technologi-
cal Quantum Leap: The Additional Value of 
Intensity-Modulated Radiotherapy Beyond 
Image-Guided Radiotherapy for Prostate 
Irradiation. Journal of Medical Imaging and 

Radiation Oncology ;():–. 
PMID: .

External beam radiation 

therapy

Zumsteg ZS, Spratt DE, Romesser PB, et 
al. The Natural History and Predictors of 
Outcome Following Biochemical Relapse 
in the Dose Escalation Era for Prostate 
Cancer Patients Undergoing Defi nitive 
External Beam Radiotherapy. European 

Urology ; Electronic publication 
ahead of print. PMID: .

Proton beam therapy

Martin NE, D’Amico AV. Progress and Con-
troversies: Radiation Therapy for Prostate 
Cancer. CA: A Cancer Journal for Clinicians 
; Electronic publication ahead of print. 
PMID: .

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 Insti-

tute ;:–. PMID: .

See page .
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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 

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 oft 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 left .)

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 eff 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.

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. Th e 

most common form of brachytherapy is permanent brachytherapy. Other names for 

it are low-dose-rate brachytherapy or seed implantation. Th is form of brachytherapy 

involves placing  to  radioactive pellets, or “seeds,” in or near the prostate tumor 

(see Figure , page ). Th e number of seeds depends on the size of the gland.

Aft 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 off . 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 fi rst.

Th 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 fl 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. Th e radiation emitted by a single seed 

is low, so it shouldn’t pose any signifi cant health problems.

Hypofractionated radiation 

therapy

Koontz BV, Bossi A, Cozzarini C, et al. A 
Systematic Review of Hypofractionation 
for Primary Management of Prostate 
Cancer. European Urology ; Electronic 
publication ahead of print. PMID: . 

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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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 eff ects. Although this is rare, the prob-

lem can last a long time.

In some very rare instances, a doctor may suggest a diff 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 left  in the body for long. Aft er a set period of time, a remote-controlled 

machine pulls the material out. Th e process is then repeated several times in one day 

or over multiple days. Catheters that contain the seeds remain in place until aft er the 

fi nal treatment.

One reason most radiation oncologists don’t use high-dose-rate brachytherapy is 

that it’s diffi  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 eff ectively. It could also reduce the number of weeks needed for external 

beam radiation. However, most radiation facilities do not off er high-dose-rate brachy-

therapy because other treatments are less complicated and usually just as eff ective.

ProstateTemplate
guide

Ultrasound transducer

Urinary
catheter

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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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. Th e hope is that this approach will not only 

remove the cancer, but also spare men side eff 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 aft er focal therapy show that it can eliminate clinically signifi cant 

cancer. What’s lacking, though, are studies with long-term follow-up that would show 

whether the early clean bills of health stayed that way.

Since focal therapy does not treat the entire prostate, consistently fi nding and hit-

ting the target area is essential. Th 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 left ).

Focal therapy is best understood as an overall approach to treatment—one that 

can use several diff erent technologies to get rid of the cancer. Th e techniques used 

most oft en so far are cryotherapy, which involves freezing tissue, and high-intensity 

focused ultrasound, a more powerful version of the harmless sound waves used to cre-

ate diagnostic images of the prostate.

Although focal therapy certainly seems promising, it’s wise to keep caveats in 

mind. Most prostate cancer is multifocal—that is, spread throughout the gland. Th ere’s 

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.

Figure . 
Mapping biopsy

During a mapping biopsy, 
prostate 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 deter-
mine if a patient might be a 
candidate for focal therapy.
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some debate about how important it is to remove all the cancer; some tumors may be 

clinically insignifi 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 fl 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 eff 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 “focal therapy prostate cancer” into the search box.

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.

Although approved by the FDA and covered by Medicare, cryotherapy for local-

ized prostate cancer isn’t widely used. Few randomized controlled studies have 

examined its eff 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 diffi  cult to draw direct comparisons 

between groups of patients.

Complications from cryotherapy may be severe. Th ey include rectal fi stula (an 

abnormal opening in the skin near the anus that leads to the rectum); urinary stress 

incontinence; and—most oft en—erectile dysfunction, which aff ects % to % of 

men aft er treatment because there’s no way to avoid freezing and destroying some 

nerves. Th ere is also the chance that some cancer will be left  behind, requiring more 

treatment. Dr. Marc Garnick, editor in chief of the Annual, doesn’t recommend cryo-

therapy as a fi 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. Th at 

directs a large amount of energy into the tissue—in this case, the prostate. Th e energy 

creates heat—temperatures can rise to ° F (° C) or higher—that irreversibly dam-

ages cells in seconds.

HIFU is available for localized prostate cancer treatment in the United King-

dom and a few other countries. However, in  an expert panel convened by 

the FDA recommended against approving HIFU for that purpose in the United 

States. Th e panel based its recommendation partly on results from a U.S. trial that 

compared outcomes in men treated with either HIFU or cryotherapy. Preliminary 

results showed that HIFU was not highly eff ective. Nearly one in three prostates 

treated with HIFU tested positive for cancer in biopsies taken two years aft er treat-
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ment. It also posed a high risk of side eff ects, with more than half of the men treated 

with HIFU experiencing erectile dysfunction, urinary retention, incontinence, or 

other health problems. Also in , the FDA’s expert panel recommended against 

approving HIFU for patients with recurring prostate cancer who do not respond to 

radiation. In that setting, HIFU was associated with a higher risk of urinary inconti-

nence and other problems. 

Th e FDA generally heeds recommendations from its advisory panels—a strong indi-

cation that high-intensity focused ultrasound will not be approved here any time soon. 

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 oft en called androgen deprivation therapy—treats prostate cancer by dra-

matically reducing levels of testosterone and other androgens. Hormone therapy is a 

treatment option for men who

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

•  have cancer that is confi ned to the prostate but need to boost the eff ectiveness 

of radiation therapy or shrink the size of the prostate before brachytherapy (see 

“Combined hormone therapy and radiation therapy,” page )

•  have a rising PSA aft 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 

Androgen deprivation therapy as sole treatment 
for localized prostate cancer

Recent years have witnessed a huge surge in numbers of men treated solely with androgen depri-
vation therapy (ADT) for localized prostate cancer, especially older men who are not considered 

good candidates for surgery and who would prefer to avoid radiation. But a study in  showed 
that ADT as a sole treatment for localized cancer confers no survival benefi t. Researchers studied 
more than , men ages  or older who were diagnosed with localized prostate cancer from 
 to . The researchers followed the men’s health and survival using records maintained by 
the National Cancer Institute and the Center for Medicare and Medicaid Services. Men who got ADT 
did not live any longer than men who did not get hormone therapy. At  months, the new study’s 
average follow-up time was signifi cantly longer than previous investigations that reached the same 
conclusion. However, according to Dr. Marc Garnick, editor in chief of the Annual, men may have 
reasons other than survival for using ADT. For instance, hormonal treatments can shrink the prostate 
before use of radiation, some men are too frail to receive radiation, and some may also fi nd their 
symptoms improve from ADT alone. 

Source: Lu-Yao GL, Albertsten PC, Moore DF, et al. Fifteen-Year Survival Outcomes Following Primary Androgen-Deprivation 
Therapy for Localized Prostate Cancer. JAMA Internal Medicine ;():–. PMID: .
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medical term is orchiectomy (orchis is Greek for testis). Because more than % of 

androgens are produced in the testicles, orchiectomy immediately puts a halt to pro-

duction of most of the hormones fueling the growth of prostate cancer cells. But 

understandably, many men fi nd the idea of having their testicles removed diffi  cult to 

accept, and because the procedure can’t be reversed, doctors now use drugs to dramat-

ically 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 benefi ts as orchiectomy, but patients must 

take the prescribed medications as scheduled. Doctors oft 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

Th e LHRH agonists work in the pituitary gland, the pea-size gland that hangs off  the 

base of the brain. Th 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. Th e fi 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 fl are. For that reason, drugs in the anti-androgen class, such as 

bicalutamide (Casodex), may be prescribed with LHRH agonists to counteract the tes-

tosterone surge. Anti-androgens (see next section) prevent the androgens from inter-

acting with a part in the prostate cancer cell, called the androgen receptor, and that 

interaction is the key ingredient that makes prostate cancers grow. Th is dual-action 

strategy is known as combined hormone blockade. Anti-androgens, taken orally, may 

also be prescribed to block the eff 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.

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).* Th 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 eff ects. It is injected monthly.

A study published in  suggests that abarelix—which works fast—might 

even be worth trying fi rst. Th e researchers found that  weeks of abarelix treatment 

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.

*Editor’s note: Dr. Marc B. 
Garnick, editor in chief of 
the Annual, helped develop 
the GnRH antagonist aba-
relix. He previously served 
as a consultant to Specialty 
European Pharma, which 
is marketing abarelix in 
Europe, and to Ferring 
Pharmaceuticals, the manu-
facturer of degarelix.
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reduced testosterone levels to castration levels in % of the men. During the same 

period, PSA levels decreased signifi 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. Th 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 fi rst,” at left .)

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. Th e goal of the anti-androgens is to keep DHT on the sidelines, idle and frus-

trated. Th at’s accomplished in a number of diff erent ways.

Th e traditional anti-androgens are bicalutamide (Casodex), fl utamide (Eulexin), 

and nilutamide (Nilandron). But there’s a lot of excitement about a new anti-andro-

gen, enzalutamide (Xtandi), that works by binding to androgen receptors. Th e FDA 

gave enzalutamide fast-track approval in  for men who no longer respond to 

chemotherapy with docetaxel. In October , a major study of enzalutamide in 

advanced prostate cancer patients who hadn’t been treated with chemotherapy 

was stopped early because the drug was producing such good results. As a result, 

the FDA expanded its approval for enzalutamide to include treatment prior to 

chemotherapy. 

Abiraterone

Abiraterone (Zytiga) is another medication for advanced prostate cancer that is gen-

erating excitement. Approved by the FDA in , abiraterone lowers testosterone lev-

els. 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-infl ammatory 

medication. 

Th e FDA oft 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 abi-

raterone is moving “upstream” for use before chemotherapy. In January , the 

FDA approved the use of abiraterone prior to chemotherapy, aft er the results of a 

major study showed that abiraterone was eff ective at that stage. Later in , the 

AUA issued new guidelines for advanced prostate cancer (metastatic castration-

resistant prostate cancer) that recommend that abiraterone be among the treatment 

choices off ered to men before they are treated with docetaxel. Like many chemother-

apy drugs, docetaxel has harsh side eff ects. Th e opportunity to off er patients a treat-

ment option before having to resort to chemotherapy is an important advance. (For 

references, see “Abiraterone,” page .)

GnRH antagonists fi rst

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

Lee D, Nielsen SK, Van Keep M, et al. 
Quality of Life Improvement for Patients 
Treated with Degarelix Versus Leuprorelin 
in Advanced Prostate Cancer. Journal of 

Urology ; Electronic publication ahead 
of print. PMID: .

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

See page .
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Th e eff ectiveness of abiraterone and enzulatamide is challenging the conven-

tional wisdom that late-stage prostate cancer is “hormone refractory,” meaning that it 

doesn’t respond to agents that aff 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 eff ects, and 

enzalutamide causes seizures in a very small percentage of men (less than %).

Side eff ects from hormone therapy

Because hormone therapy interferes with testosterone, sexual function is oft 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 fl ashes are also common with hormone therapy. Some patients lose muscle mass 

or experience breast enlargement on these drugs. Others may have gastrointestinal 

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. 
Abiraterone Acetate for Treatment of Meta-
static Castration-Resistant Prostate Cancer: 
Final Overall Survival Analysis of the COU-
AA- Randomized, Double-Blind, Placebo 
Controlled Phase  Study. Lancet Oncology 

;:–. PMID: .

Karantanos T, Evans CP, Tombal B, et al. 
Understanding the Mechanisms of Andro-
gen Deprivation Resistance in Prostate 
Cancer at the Molecular Level. European 

Urology ; Electronic publication ahead 
of print. PMID: .

Ryan CJ, Smith MR, DeBono JS, et al. 
Abiraterone in Metastatic Prostate Cancer 
Without Previous Chemotherapy. New Eng-

land Journal of Medicine ;:–. 
PMID: . 

Sternberg CN, Castellano D, Daugaard G, et 
al. Abiraterone Acetate for Patients with 
Metastatic Castration-Resistant Prostate 
Cancer Progressing After Chemotherapy: 
Final Analysis of a Multicentre, Open-Label, 
Early-Access Protocol Trial. Lancet Oncology 
;():–. 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 con-
tinuous 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 ther-
apy, regardless of whether hormone therapy was intermittent or continuous. In a second study, con-
ducted in Finland, participants had more advanced disease, so they didn’t live as long—on average, 
just four years after starting hormone therapy. That study also showed no signifi cant diff erence in sur-
vival 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 treatment is not worse than the established one. The 
results showed that intermittent therapy was not worse than continuous therapy.

Dr. Marc Garnick, editor in chief of the Annual, urges extreme caution if intermittent hormone 
therapy is going to be used in patients with metastatic disease. Even though studies showed noninfe-
riority, there were some more favorable outcomes with continuous hormonal therapy. 

Sources: Crook JM, O’Callaghan CJ, Duncan G, et al. Intermittent Androgen Suppression for Rising PSA Level after Radiother-

apy. New England Journal of Medicine ;():–. PMID: .

Hussain M, Tangen CM, Berry DL, et al. Intermittent versus Continuous Androgen Deprivation in Prostate Cancer. New Eng-

land Journal of Medicine ;:–. PMID: .

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: .
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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 eff ects of hormone therapy is loss of bone tissue. 

Second, when prostate cancer spreads, it almost invariably spreads to the bone. Com-

plications of prostate cancer in the bone (bone metastases) include pain, bone 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). Th ese drugs, called bisphosphonates, directly target osteoclasts, cells 

that break down bone. Th 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 diff erent way. It blocks a substance 

known as a RANK ligand, which is necessary to activate the bone-destroying osteo-

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, 
dizziness, 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)

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 gastro-
intestinal 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 infec-
tions, 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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clasts. By blocking the RANK ligand, denosumab prevents bone erosion. Th e FDA 

approved denosumab in  for men whose cancer had spread to the bone, aft 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 and jaws,” 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. Th ese warnings underscore the importance of balancing the bene-

fi 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, and cholesterol levels and perform an electrocardiogram. 

(For references, see “Cardiovascular risk from hormone therapy?” on page .)

Combined hormone therapy and radiation therapy

Hormone therapy is sometimes given in conjunction with external beam radiation to 

boost the eff ectiveness of treatment. Hormone therapy may also be used to shrink the 

size of large prostate glands (typically defi 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 con-

sidered high-risk based on other clinical fi ndings. A study in  found that long-

term hormonal treatment ( months) is better than short-term (four months) for 

patients in the high-risk category who are also treated with high-dose radiation. Th ese 

men had a greater likelihood of avoiding PSA relapse aft er more than fi ve years of 

follow-up. 

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 assess-

ment of risk profi les, see Table , page .) Whether men with low-risk prostate cancer 

would benefi t from a hormone therapy/radiation combination is uncertain. In one 

important study, % of men with early-stage prostate cancer who were assigned to 

Protecting your teeth 
and jaws

The bone agents used to help 
men with prostate cancer can 
cause a rare but distressing 
problem known as osteone-
crosis of the jaw, in which 
the jaw bone dies after its 
blood supply is cut off . It is 
not clear who might develop 
this condition, although men 
who undergo invasive dental 
work—such as tooth extrac-
tion—while taking a bone 
agent seem to be more at risk. 
For that reason, it is impor-
tant to see your dentist for a 
checkup, and consider having 
any tooth or jaw problems 
treated, before starting 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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combination therapy were still alive  years aft er treatment, compared with % of 

those assigned to radiation alone. (See Table , below, for the results of several trials 

of combination therapy.)

Used on its own, hormone therapy oft en causes hot fl 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 erec-

tile function aft er treatment. Th e research is confl icting about whether any of these 

side eff ects persist in the long term. Until more is known, be aware that side eff ects 

do occur with combined therapy and that it’s important to discuss this issue with 

your doctor. (For references, see “Combined hormone therapy and radiation ther-

apy,” at left .)

Table . Results of trials of combined hormone therapy and 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 fol-
lowed 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 
localized prostate 
cancer (stages Tb, 
Tc, Ta, or Tb) 
and low, intermedi-
ate, or high risk of 
progression

Radiation alone: 
%

Combination: 
%

Radiation alone: 
%

Combination: 
%

Hormone therapy given 
for  months.

Benefi t most pronounced 
in men with intermedi-
ate-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: .

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: .

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: .  

Combined hormone therapy 

and 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: 
.

Jones CU, Hunt D, McGowan DG, et al. 
Radiotherapy and Short-Term Andro-
gen Deprivation for Localized Prostate 
Cancer. New England Journal of Medicine 
;:–. PMID: .
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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 benefi ted the most, and the trial investigators, not-

ing the harsh side eff ects of chemotherapy, cautioned that the hormone therapy–che-

motherapy combination should be used only in patients with “high-extent” metastatic 

prostate cancer. During the study, one group was given androgen deprivation therapy 

(ADT) and six cycles of docetaxel over  weeks, then ADT alone. Th e other group 

was initially treated only with ADT, and then started on docetaxel if their cancer 

began to get worse.

Th e men who initially got the ADT/docetaxel combination lived an average of 

nearly  months, compared with  months for men who were treated initially only 

with ADT. Men with the most advanced cancers benefi ted most from the combina-

tion—they lived roughly  months, or  months longer than men who were started 

on ADT alone. Th e combination is only suitable for men who are fi t for chemotherapy, 

meaning that they are not old, frail, or sick with other potentially life-threatening con-

ditions. (For reference, see “Combination therapy,” at right.)

Other scientists will need to evaluate these fi ndings before they can be widely 

accepted. Th is is especially important because some men have diffi  culty tolerating 

docetaxel. Doctors today might also consider a multitude of other, potentially less 

toxic therapies that were not available when the study was launched, recommends Dr. 

Marc Garnick, editor in chief of the Annual.

Chemotherapy
Chemotherapy targets rapidly dividing cancer cells. Although it’s oft 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. Th ey are usually 

taken in cycles, with each period of treatment followed by an off  period. Docetaxel is 

the mainstay of the chemotherapy drugs used to treat advanced prostate cancer. Th e 

FDA approved another drug, cabazitaxel (Jevtana), in . Like docetaxel, cabazitaxel 

is in the taxane class of chemotherapy drugs. Cabazitaxel is eff 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 eff 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 aff ected.

Aside from hair loss, chemotherapy may cause fatigue, mouth sores, nausea, and 

infertility. Th e presence or absence of side eff ects, however, doesn’t show how well the 

Cardiovascular risk from 

hormone therapy?

Alibhai SM, Duong-Hua M, Sutradhar R, et al. 
Impact of Androgen Deprivation Therapy on 
Cardiovascular Disease and Diabetes. Journal 

of Clinical Oncology ;:–. PMID: 
.

D’Amico AV, Denham JW, Crook J, et al. Infl u-
ence of Androgen Suppression Therapy for 
Prostate Cancer on the Frequency and Tim-
ing of Fatal Myocardial Infarctions. Journal 

of Clinical Oncology ;:–. PMID: 
.

Efstathiou JA, Bae K, Shipley WU, et al. Cardio-
vascular Mortality After Androgen Deprivation 
Therapy for Locally Advanced Prostate Can-
cer: RTOG -. Journal of Clinical Oncology 
;:–. PMID: .

Keating NL, O’Malley AJ, Smith MR. Diabetes 
and Cardiovascular Disease during Androgen 
Deprivation Therapy for Prostate Cancer. 
Journal of Clinical Oncology ;:–. 
PMID: .

Kelly WK, Gomella LG. Androgen Deprivation 
Therapy and Competing Risks. Journal of the 

American Medical Association ;:–
. PMID: .

Nguyen PL, Je Y, Schutz FA, et al. Associa-
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Cancer: A Meta-Analysis of Randomized Tri-
als. Journal of the American Medical Association 
;:–. PMID: .

Roach M, Bae K, Speight J, et al. Short-Term 
Neoadjuvant Androgen Deprivation Therapy 
and External-Beam Radiotherapy for Locally 
Advanced Prostate Cancer: Long-Term Results 
of RTOG . Journal of Clinical Oncology 
;:–. PMID: .

Tsai HK, D’Amico AV, Sadetsky N, et al. 
Androgen Deprivation Therapy for Localized 
Prostate Cancer and the Risk of Cardiovascular 
Mortality. Journal of the National Cancer Insti-

tute ;:–. PMID: .

Combination therapy

Sweeney C, Chen Y, Carducci MA, et al. 
Impact on Overall Survival (OS) with Che-
mohormonal Therapy Versus Hormonal 
Therapy for Hormone-Sensitive Newly 
Metastatic Prostate Cancer (mPrCa): An 
ECOG-led Phase III Randomized Trial. 
Presented at the  Annual Meeting of 
the American Society of Clinical Oncology, 
Chicago, IL. Abstract No. LB.
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therapy is working. Most men fi nd the side eff ects manageable, and the eff ects don’t 

last very long. In a few months, the chemotherapy is fi nished, their bodies recover, and 

they steadily return to feeling normal.

Carboplatin (Paraplatin) and paclitaxel (Taxol) are two chemotherapy drugs that 

are usually used to treat ovarian or lung cancer but are sometimes used “off  label” 

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, cabazitaxel 
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 
combination 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)

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, 
nausea, joint pain, headache

Extended survival for men with minimally metastatic 
disease. Data have been controversial and drug does 
not induce a measurable clinical response. Company 
fi led for bankruptcy.

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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to treat prostate cancer. A possible side eff ect of these drugs is myelosuppression, 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. Oft en prostate cancer’s most serious—and sometimes 

deadliest—consequences are the toll it takes on bone tissue. Th us, one promising 

strategy for treating prostate cancer is to control the disease once it has entered 

bone tissue. 

Th e FDA approved radium- (Xofi go) in May , but in October , global 

supplies were nearly depleted because of manufacturing challenges that have since 

been addressed; suffi  cient supplies are now available. Xofi go seems to come out of sci-

ence fi ction. It attacks prostate cancer lurking in bone by exposing it to high-energy 

alpha-particle radiation. Th 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 eff ects on nearby bone marrow are limited, so 

there should be fewer side eff 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. Th e injections were given four weeks apart. Th e main out-

come was that men who received radium- lived longer than men who received the 

placebo (. months vs. . months). Th at may seem like a small diff erence, but these 

men had advanced prostate disease with a high mortality rate, so even small survival 

gains are important.

Th 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 aft er eff 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.)

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 longer 

respond to other therapies. Th ese vaccines are controversial, however. Th e fi rst-ever 

FDA-approved cancer vaccine, sipuleucel-T (Provenge), doesn’t induce a measurable 

clinical response such as a decline in PSA, making its eff ects diffi  cult for doctors to 

monitor. Th e company has fi led for bankruptcy.

Prostvac-VF, another prostate cancer vaccine, uses genetically engineered pox-

viruses to turn the immune system’s T cells against prostate cancer. It is currently in 

clinical testing and has not been approved. 

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 .
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Managing Gleason  – cancers
ROUNDTABLE DISCUSSION:

One of the most controversial and hotly debated issues among urologists, radiation oncologists, and medical oncologists 

today is how to select appropriate treatment for men with so-called high-Gleason cancers, meaning cancers that score 

Gleason , , or  upon prostate biopsy. Treatment options recommended by representatives from these three disciplines 

often diff er. To help clarify the issues for our readership, we convened a panel of experts who advise and treat patients with 

these challenging cancers. This unique Roundtable provides insights that our readers will appreciate as they begin to evalu-

ate the diff ering options. 

William C. DeWolf, M.D., F.A.C.S., is a professor of 

surgery at Harvard Medical School and the urologist-

in-chief at Beth Israel Deaconess Medical Center, in 

Boston. He also is the director of the Urologic Research 

Laboratories at Beth Israel, where he works on the 

molecular genetics and the biochemistry of urologic 

and prostatic malignancies. He is the recipient of several 

major awards, including a National Institutes of Health 

Research Career Development Award, and he has also 

been an American Urological Association Scholar. 

Irving Kaplan, M.D., is an assistant professor of radia-

tion oncology at Harvard Medical School and a staff  

radiation therapist at Beth Israel Deaconess Medical 

Center, in Boston. He works on the development of 

image-guided radiation therapy, including both exter-

nal beam and brachytherapy for prostate cancer. 

Kevin Loughlin, M.D., is director of urologic research 

at Brigham and Women’s Hospital and a professor at 

Harvard Medical School, in Boston, where his research 

focuses on bladder cancer, incontinence, minimally 

invasive surgery, prostate cancer, and benign prostatic 

hyperplasia.

Anthony Zietman, M.D., is associate director of the Har-

vard Radiation Oncology Residency Program at Massa-

chusetts General Hospital, in Boston. His lab focuses on 

active surveillance, brachytherapy, hormone therapy, and 

proton beam therapy in the treatment of prostate cancer.

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

moderated the discussion. 

Q: What are the characteristics of a prostate needle 

biopsy that infl uence you when you’re trying to deter-

mine optimal treatment approaches for a high-grade 

Gleason cancer? 

Zietman: Well, we can’t judge the needle biopsy out of 

the context; we also have to consider the physical exam 

and medical history. And my bias is that most patients 

with Gleason , , or  have metastatic disease until 

proven otherwise. But if we think just about the needle 

biopsy, then I categorize patients into two groups: those 

with lots of high-grade cancer, who I believe are at high 

risk for metastatic disease, and then a lesser number 

of men who have very small volumes of Gleason  or  

cancer in perhaps just one core. Given that they may not 

have metastatic disease, aggressive local therapy is for 

them a reasonable strategy, with the caveat that they 

may need additional treatment later.

Kaplan: I also look for Gleason pattern , which has 

been known to be an important prognostic factor since 

the s. But I agree that Gleason  fi ndings can—in 

some cases—be an artifact of sampling for patients 

whose disease may be confi ned. These patients can def-

initely be considered for aggressive local therapy, with 

either surgery or radiation.

DeWolf: We wrote a paper in  showing that 

patients with Gleason  or  in two cores or less had a 

recurrence rate of % at  years. And with high-grade 

cancer in more than two cores, the recurrence rate at  

years was %. So there’s a marked diff erence between 

the two, assuming that the margins are negative. I also 

look for a clustering of positive cores at the base, which 

can be associated with seminal vesicle invasion, as well 

as clustering at the apex. And fi nally, I look at prostate 

size—small prostates do worse at surgery; they have 

higher rates of positive margins and metastases, and no 

one really understands why. Bigger prostates do better. 

Q: How does disease in the base of the prostate factor 

into your treatment program? 

Kaplan: We’re increasingly using MRI to look for tumor 

invasion and to help us rule out gross seminal vesicle 

involvement. If I’m concerned about a nodule right at 

the very base of the prostate, I’ll use it. MRI has pretty 

good specifi city and predictive value in these cases; 

it may not pick up microscopic disease in the seminal 

vesicles, but that actually may not be as important as 

detecting gross disease. 

Q: How does the presence of extensive high-grade can-

cer at the apex or anterior of the prostate infl uence your 

surgical approach?
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DeWolf: For anterior disease, I think you need to take 

a bladder margin, because the anterior tumors tend to 

grow into the bladder neck. That means taking more 

tissue than you otherwise would—even if it looks per-

fectly normal—because you don’t want a positive mar-

gin on the bladder. 

Q: And how do you consider the percent of any 

individual core that contains cancer?

Kaplan: You want to avoid the risk of overgrading the 

cancer. If you fi nd a very small amount of pure  dis-

ease—maybe just % to % of the core—then that 

cancer is going to be called Gleason . But I fi nd there’s 

a very big diff erence between Gleason + and +. It’s 

rare to see +, but it’s more worrisome to me. I think 

pattern  predicts much higher rates of lymph node 

involvement and occult metastasis [that is not initially 

detected upon examination], so I handle it diff erently 

than I would a +. 

Zietman: I don’t know how solid the data are on that. 

In my view, the likelihood of metastatic disease is pro-

portional to the amount of Grade  and higher in the 

tumor. So maybe I would draw the line between  and  

to distinguish bad from really bad cancer.

DeWolf: Our data show that + and up tend to seg-

regate together in terms of survival. And recent data 

suggest that men with + disease do well on active 

surveillance. So it looks like, at least from our old data, 

that + and + are pretty good, and + denotes 

a bad cancer. From a clinical standpoint, I think you 

should do a node dissection [taking out a node and 

checking for the spread of cancer] on anyone who has a 

primary Gleason Grade  or above and they’re going to 

have an operation.

Q: What constitutes the bare minimum diagnostic 

workup for patients with Gleason 8–10 cancers, or 

cancers with a primary component of 4 (such as 4+3), 

regardless of PSA values? 

Zietman: I would go with a bone scan, plus some kind 

of pelvic imaging. And I’m increasingly impressed with 

the ability of MRI to provide information about not only 

the prostate but also the lymph nodes. That, for me, is 

the bare minimum.

Q: Do you rely on an endorectal coil MRI or pelvic MRI?

Zietman: That’s a diffi  cult one, because we have diff er-

ent practice patterns within our group. If it appears that 

there’s just a small volume of Gleason , then I’ll do an 

endorectal coil MRI, because I’m thinking in terms of 

curative local therapy. If it appears that there’s a higher 

volume, then we’ll do the pelvic MRI. 

Kaplan: I would almost verbatim agree with Anthony. 

I’ve been pretty impressed recently with the ability of 

body coils [MRI without an endorectal coil] to give us 

not only an excellent view of the lymph nodes, but also 

what we need in terms of resolution for the prostate.

DeWolf: I fi nd endorectal coils easier to read than body 

coils, and so I always use them unless there’s a problem 

with a patient’s rectum, which does occur in about one 

out of every  cases. For these men, I will use a body 

coil. And in addition to a bone scan and pelvic imag-

ing, I also get an acid phosphatase blood test on all my 

patients. We all see marginal cases, and if the acid phos-

phatase is normal, I’m more inclined to think that the 

patient is a surgical candidate, whereas if it’s abnormal, I 

would go the other way. So it’s kind of like a third vote.

Q: That’s independent of the PSA?

DeWolf: Yes.

Q: Which of you use PSA in decision-making? 

DeWolf: Well, I fi nd that PSA can be very confusing 

when making judgments on metastatic versus non-

metastatic disease. As we all know, high- and low-grade 

cancers both make PSA. Patients with big prostates can 

have high PSA without metastases, and PSA can also 

be high when there’s no cancer. So I think you have to 

be very cautious about using PSA unless, of course, the 

value is very high, like over .

Zietman: I agree entirely. Those who have high PSAs—

, ,  or above—almost certainly have metastatic 

disease.

Q: What about choline PET scanning and magnetic 

nanoparticles?

DeWolf: The sensitivity on choline PET scanning is 

only about % and the half-life of the isotope that’s 

involved is too short, so this doesn’t really warrant its 

use as a routine clinical tool. 

Zietman: Magnetic nanoparticles appeared to have 

remarkable sensitivity for picking up cancer that’s 

spread to the lymph nodes, and they looked to be a 

step forward from CT and conventional MRI. But we’re 

not hearing much about them these days. 

Q: How do we incorporate the Prolaris gene test, 

Oncotype DX, and circulating tumor cells (CTCs) as 

an adjunct for these individuals, on either a clinical or 

investigational basis? 
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Kaplan: I think that you have to look at what these 

tests were developed for. The Oncotype DX was devel-

oped to look at margins after surgery, and the Prolaris 

was developed more as a proliferative test [a test that 

looks at the growth potential of the cancer cells and the 

genes associated with growth] for use in selecting can-

didates for active surveillance. They’re expensive, and I 

don’t use them routinely. They might be useful in spe-

cifi c cases when you’re looking for reasons not to treat 

aggressively. 

Zietman: We’re not using them at all, but I do think they 

will be useful someday. And many research institutions 

are coming up with their own genetic signatures—

determining which components of a cancer’s genetic 

“fi ngerprint” cause it to behave a certain way. We’ve got 

some that involve  or  genes. We also have a lot of 

research interest in CTCs at Mass General, but all I can 

say now is that there are an awful lot of CTCs in both 

low- and high-risk prostate cancer. We’re not using them 

for decision-making yet because we simply don’t know 

their fate. Just because they are circulating doesn’t 

mean they will necessarily settle out and develop 

metastases.

Garnick: While the utility of both Prolaris and Oncotype 

are being evaluated, I for one use them frequently. The 

information from Oncotype is useful for patients making 

decisions about treatment, especially if they are consid-

ering treatment versus active surveillance for low-risk or 

very low-risk cancers. 

DeWolf: One assay I’m personally interested in is the 

Confi rmMDx test. There are some pretty good data on 

that. It looks for prostate cancer–specifi c gene methyla-

tion patterns. We have a lot of patients who have high 

PSAs, negative biopsies, and negative MRIs, and the test 

could be useful in these cases.

Q: What are the general surgical principles in 

approaching high-grade Gleason cancers versus 

Gleason 3+3 cancer in one or two cores, and is a robotic 

approach appropriate for high-grade disease? 

DeWolf: I remember one expert saying at the  

American Urological Association meeting that it’s not 

the procedure, but the surgeon that matters when you 

have diffi  cult cases, and I think that still holds true. It 

doesn’t matter if you’re talking about robot-assisted or 

open surgery. For me, the general principles that apply 

to high-grade disease start with a wide resection—

meaning non–nerve sparing—and taking special care 

of the apex, the seminal vesicles, and the fat around the 

prostate gland, which can test positive for high-grade 

cancer. 

If you have a small prostate with two high-grade 

cores, the distance from the left to the right side at the 

base where the nerves are might only be a centimeter 

or less. So one side is very close to the other, and quite 

often, we’re surprised to fi nd that the side opposite of 

where the biopsy was positive has the positive margin. 

If you have a bigger prostate and only one or two cores 

test positive, you have better odds of recurrence-free 

survival, which allows you to think about doing a nerve-

sparing procedure on the other side. But you also have 

to remember that unilateral [one-sided] nerve sparings 

generally don’t work unless the patients are younger 

than  or . 

Loughlin: I agree that there are no data showing that 

robotic or open surgery is intrinsically preferable for 

high-grade disease. But you also need to look at the 

volume of the tumor and the volume of the gland 

when you’re planning out your surgical approach. And 

I think most people today feel that the best road map 

for choosing non–nerve sparing versus unilateral nerve 

sparing is an MRI.

Q: What is the status of morcellation in robotic-

assisted laparoscopic prostatectomy, and does its use 

in high-grade disease concern you? [Ed.: Laparoscopic 

morcellation involves inserting a tube with a cutting 

device through a small slit in the abdomen. The device 

chops up (morcellizes) tissues so they can be sucked out 

of the body through the tube or through a collection bag 

that is then withdrawn.]

Loughlin: Well, this is an unresolved concern that dates 

back to the early ’s; people worried that morcellation 

could lead to spreading the cancer to nearby tissues—

what’s called tumor seeding. We now know of some 

recent gynecological cases right here at Brigham and 

Women’s Hospital suggesting that this could be true, 

although there are no large studies in urology show-

ing that morcellating the prostate leads to seeding. My 

own shooting-from-the hip feeling is that morcellating 

tumors within the peritoneal cavity [abdomen] should 

be avoided. 

Q: Are there any characteristics that give you a sense of 

security that high-grade disease is truly confined? 

Zietman: Well, for me, there’s nothing that will do that. 

I think you might have a hope that it’s confi ned to the 

prostate if just one or two biopsies are positive, the MRI 

ROUNDTABLE DISCUSSION  continued
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doesn’t show any bulk of disease, the PSA is relatively 

low, and the patient is young. If patients meet all these 

criteria, I would say there’s a reasonable chance.

Kaplan: I also think that nomograms [formulas used 

as prediction tools] are somewhat helpful. They don’t 

include every feature that goes into decision-making, so 

you have to adjust the numbers based on each patient’s 

individual situation. So I start with the nomogram, and 

then tell patients why I think it might be over- or underes-

timating their chances of having organ-confi ned disease.

Loughlin: I think the best preoperative predictors are 

still the nomograms and the endorectal coil MRI. But 

this is an imperfect science—neither gets you even 

close to % certainty. 

DeWolf: In addition to the physical exam and the MRI 

scans, I focus on features from the biopsy, especially 

the number and the clustering of positive cores, and 

the percentage of cancer in each core. I also look at the 

prostate’s size; bigger prostates— grams or heavier—

do better, even though they may have a higher PSA. 

Q:  Now a related technical question to radiation 

oncologists. What is your general approach in terms of 

field size dosing?

Zietman: When treating the prostate, I also include the 

bladder neck, the seminal vesicles, and some adjoin-

ing tissue in the so-called radiation fi elds. If there’s any 

Gleason Grade , then I might add the lymph nodes 

and treat considerably more volume; this includes the 

vesicles and the nodal regions around the vesicles, and 

in some cases, the small bowel as well. But even with 

modern techniques, treating the lymph nodes increases 

side eff ects. So you need to be very judicious about who 

you’re doing it to and also why you’re doing it, because 

the gains are few and the risks are high.

Kaplan: I have a little more of a liberal attitude when it 

comes to treating lymph nodes with new techniques. 

In both the short and long term, I see a huge diff erence 

in side eff ects compared with older methods, so that 

the downside of treating a larger fi eld is much less than 

it was  years ago. So I tend to treat the lymph nodes 

more often. 

Q: What about newer methods, such as external beam 

radiation therapy (including intensity-modulated [IMRT] 

or image-guided [IGRT]), proton beam, and CyberKnife 

robotic radiosurgery? Do you see any differences or any 

distinguishing features that would lead you to select 

one versus another?

Zietman: I think they all provide diff erent solutions to 

the same problem. They are all accurate methods for 

delivering radiation, and I don’t think there’s any real 

diff erence between them. Probably the most impor-

tant advance in recent years has been image guidance, 

and that’s used with all of these techniques. The one 

outlier might be CyberKnife, which was developed to 

deliver a smaller number of treatments with a larger 

dose, but you can do that with protons or even with 

IMRT. The interesting question these days—which 

remains unresolved—is not which technology you 

select, but what fraction size to use when delivering 

the radiation. 

Kaplan: The way we got around toxicity problems when 

we didn’t have image guidance in the past was to frac-

tionate. Now that we’re better able to hit the target and 

avoid normal tissue, we’re asking, can we also start to 

increase the dose we give with each fraction size? The 

data suggest we’re starting to get there. We do a lot of 

high-fraction treatments, but only when treating the 

prostate and small amounts of the seminal vesicles. I’m 

not doing that with the lymph nodes.

Q: So just a few comments about hormone therapy. 

How long do you want your patients to be on hormone 

therapy if they’re going to get combined therapy as part 

of their disease treatment?

Zietman: Well, for high-risk cancer, I go with two years. 

But I have a minimal checkpoint of six months. If a 

patient is miserable with the hormone therapy, I will 

try to get him to one year, considering that most of the 

benefi ts, at least in terms of local control, come in the 

fi rst six months. I suspect the systemic benefi ts come 

with the full two years of treatment.

Kaplan: I agree, recognizing that a longer course of 

treatment is best for high-risk patients. But whether 

 months is as good as two years, that’s hard to say. 

Quality of life for younger patients can be really, really 

aff ected by hormonal therapy. I also think that if the 

PSA does not go down to less than . after, let’s say, 

two months of hormones, or a total of six months of 

hormones with radiation, that I would encourage these 

men to stay on it longer, because I think they’re at much 

higher risk. 

Q: Patients who have undergone radical prostatectomy 

for Gleason 8–10 cancers will often have stage T3a 

disease, in which the cancer extends outside the 

prostate, or stage T3b disease, in which it has reached 
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the seminal vesicles. Does the extent of this spread 

influence your postoperative treatment choices? 

Loughlin: The answer is yes, and in most of those cases, I 

favor radiation earlier rather than later. This is a decision 

made in dialogue with patients, who may not want to get 

radiation on the heels of their surgery. For those patients, 

we’ll follow the PSA level, and if it doesn’t go to zero, or 

if it goes to zero and then becomes detectable, then we 

start talking again about local radiation. The extent of the 

margin plays a role—if there’s only a focal amount of pos-

itive margin, we might not treat postoperatively. 

Q: How do you follow high-grade cancers that don’t 

produce PSA?

DeWolf: Well, I’ve never seen a high-grade patient that 

didn’t make some PSA, and so I try to follow it. If there’s 

a problem, I might try using an ultrasensitive PSA test to 

see if it can help.

Q: Well, that’s a very important point, so can I just 

ask the group—are any of you using ultrasensitive 

PSA testing in the postoperative period to help direct 

adjuvant therapy? 

Loughlin: No, I’m not routinely using it.

Zietman: Nor me.

Kaplan: We acquired the ability to use ultrasensitive PSA 

testing when we got our new lab machine, but decided 

Table .  Postsurgical options for men who have undergone radical prostatectomy for 
Gleason – cancers

After radical prostatectomy, what is your next step? These recommendations are drawn from recent guidelines issued in a 
joint AUA-ASTRO publication, combined with Dr. Garnick’s input and practice patterns. 

Results of surgery PSA after surgery* Possible actions

Disease confi ned to the prostate 
(no extracapsular extension); negative 
surgical margins; no involvement of 
the seminal vesicles or lymph nodes  

undetectable Continued observation without any additional 
interventions

detectable Consider metastatic workup and/or radiation or 
radiation and hormonal therapy; continued observa-
tion to determine rate of change of PSA over time 

Disease found in the prostate capsule 
(extracapsular extension) but not 
elsewhere

undetectable Continued observation; some may consider radiation 
to the prostate bed 

detectable Radiation therapy to the prostate bed 

Focal positive margin 
(with a small amount of cancer cells 
at the edge)

undetectable Continued observation; some may consider radiation 
therapy to the prostate bed

detectable Radiation therapy to the prostate bed

Established positive margin detectable or 
undetectable

Radiation therapy with or without hormonal therapy

Seminal vesicle involvement detectable or 
undetectable

Radiation therapy with or without hormonal therapy

Fewer than two positive lymph nodes 
or minimal microscopic involvement

undetectable Observation or lifelong hormonal therapy

detectable Lifelong hormonal therapy

Positive lymph nodes that are more 
than . mm or visible to the naked eye

detectable or 
undetectable

Lifelong hormonal therapy; some may consider 
radiation to the draining pelvic lymph nodes

*  Some investigators will use ultrasensitive PSA determinations and consider a rise of PSA if the values increase from a baseline of . to anything 

above that, even though the total value may be less than .. 
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it wasn’t a good idea to do it without strong data to sug-

gest that values below . mean anything.

DeWolf: It’s very useful in some specifi c instances. For 

example, . is two standard deviations above the 

median for patients who’ve just undergone radical pros-

tatectomy. So if you start out with ., you should have 

less after surgery. And you can use it to detect recur-

rence in high-risk patients the same way you would with 

regular PSA. In other words, if you see three progressive 

rises, from . to . to ., then you have a recur-

rence; the sensitivity and specifi city on that are pretty 

good. So I tend to use it only when dealing specifi cally 

with men who I think will recur. 

Garnick: I must be in the minority, because I have some 

non–PSA-producing patients who come in with high-

grade disease, negative metastatic workup at presen-

tation, and the PSAs are less than  or , and I actually 

routinely scan those people, usually at -month to 

-month intervals, and I can think of two patients in 

whom that scan done in the completely asymptomatic 

period led to a diagnosis of metastatic disease. 

Q: What sort of changes have you seen in the natural 

history of Gleason 8–10 cancers? What are your final 

thoughts?

Kaplan: This may be just totally anecdotal, but I’m 

beginning to see more younger patients who have 

never had a PSA done, or who have just had it done for 

the fi rst time, who have a terrible rectal exam. I’m talking 

about patients under , some even under , who have 

signifi cant disease. This used to be a rarer occurrence, 

and I think it may refl ect the decline in PSA screening. 

DeWolf: I don’t think that this is necessarily always a 

systemic disease. We can sometimes get good results in 

those with small-volume disease, but not always. 

Loughlin: I think that the next important paper that will 

be written will be titled something like “Beyond PSA” or 

“Beyond Gleason.”  Ten years from now, we’ll look back 

and see this as a fairly primitive time, and I think bio-

markers will be game changers for screening and prog-

nosis. With a molecular biological nomogram, we’ll be 

able to say, “Given the genetic makeup of your prostate 

cancer, your chance of dying from this disease is X; your 

chance of getting a cure with any local therapy is Y. Your 

chance of progression after local therapy is Y+N.” I think 

biology will defi ne this, but we don’t have it worked out 

yet. At end of the day, there’s only so much you can do 

with the Gleason score. There’s only so much you can do 

with the volume of the tumor. There’s only so much you 

can do with positive margins. We’ve really been strug-

gling with those parameters for  or  years. I think 

we’ve sort of exhausted that knowledge base as much 

as we can, and I think we’re waiting for the next big 

breakthrough. And I think that’s going to be the genet-

ics of the tumor. 

Garnick: I totally agree. The use of biomarker studies 

here is still in its infancy, and I see great promise with 

the emerging use of the Oncotype and Prolaris informa-

tion that is being generated, as well as more widespread 

use and understanding of CTCs and their variants.  
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Erectile dysfunction and urinary 

incontinence

Solutions for some troublesome side eff ects of prostate diseases6
Erectile dysfunction and urinary incontinence are common side eff 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 fi nd out what he or she suggests. Most men can fi 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. Th e nerves 

“talk” to one another by releasing nitric oxide and other chemical messengers, which 

boost the production of other important chemicals. Th ese, in turn, initiate the erec-

tion by relaxing smooth muscle cells lining the tiny arteries that lead to the corpora 

cavernosa, side-by-side fl exible cylinders that run the length of the penis (see 

Figure , below). As the arteries relax, the tissues swell with blood. Th e small veins 

that would normally allow blood to fl ow out of the penis are compressed, so the blood 

is trapped. Th e result is an erection.

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.
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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) aft er radical prostatectomy. Th e range is so wide that it’s diffi  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 aft erward, a problem that doesn’t get discussed as oft en 

as it should (see “Orgasm aft er radical prostatectomy,” below). 

Radiation therapy for prostate cancer can also harm erectile tissues. Erectile dys-

function is a side eff ect for roughly % to % of men treated with external beam 

radiation. In its advanced stages, prostate cancer itself can spread to the nerves and 

arteries necessary for an erection.

Th ese are, though, just ranges and percentages. Th ere’s no reliable way to pre-

dict, at the individual level, who will develop ED aft 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. Th 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 aft er prostatectomy.

For men with BPH, fi nasteride (Proscar), a drug used to treat BPH, may cause 

ED as a side eff ect. Clinical trials suggest that fi 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 eff ects (see “-alpha-reductase inhibi-

tors,” page ). Whether TURP, the standard surgical treatment for BPH, is associ-

ated with an increased risk of erectile dysfunction is controversial. Th e studies have 

been contradictory; in fact, some have shown that erectile function improves aft er 

the procedure, likely because it allows men to go off  BPH drugs that can compro-

mise sexual function.

Orgasm after radical prostatectomy 

Most men worry mostly about erections after prostate cancer surgery, but the treatment 
can also interfere with orgasm. Radical prostatectomy removes the seminal vesicles and 
prostate, leaving a man unable to ejaculate. Moreover, a small percentage of men—
roughly %—can fi nd orgasms painful after the surgery. Fortunately, that pain gener-
ally disappears within six months to a year. Orgasms may feel diff erent after treatment, 
but they don’t need to be less pleasurable or satisfying. Orgasm is also sensed in the 
brain, and this component can be just as intense as it was before surgery. Using a vibrator 
on the head of the penis may promote orgasm, and some hormonal treatments such as 
oxytocin may also help. 
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Many men are fearful or anxious about their fi rst sexual experience aft 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 fi nd it diffi  cult to discuss their sexual relationship, but if 

they don’t, the situation oft en gets worse. If a problem exists, researchers have found 

Table . The Abridged International Index of Erectile Function (IIEF) questionnaire 

The original IIEF questionnaire includes  questions to assess erectile function, orgasm ability, sexual desire, satisfaction 
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 intercourse, 
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 intercourse, 
how diffi  cult was it to 
maintain your erection 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 Dysfunction. 

Urology ;:–. PMID: .
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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 qualifi ed health professional if you 

experience frequent or consistent ED aft er treatment for prostate disease. You may be 

asked to fi 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-

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. Th 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 

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 ectiveness (about % to 
%), but tadalafi l lasts about 
 hours, whereas sildenafi 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  min-
utes. 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 dysfunc-
tion 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 cre-
ated 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.
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% represents a fl accid penis. During eight hours of sleep, three to six erections last-

ing  to  minutes each, on average, is considered normal, though defi 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.

Th e treatments for ED caused by prostate treatment are the same as those for ED 

from other causes (see Table , page ). A treatment’s eff ectiveness varies from indi-

vidual to individual. Th ere may be some trial and error before you fi nd one that works 

for you.

PDE5 inhibitors: Viagra and the other ED drugs

Avanafi l (Stendra), sildenafi l (Viagra), tadalafi l (Cialis), and vardenafi l (Levitra, 

Staxyn) belong to a class of drugs called PDE inhibitors. Th ey are easy to use and are 

eff ective for ED, helping % to % of men who take them. Success rates for men 

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. Tadalafi l is 

Testosterone replacement therapy 
Editor’s note: The testosterone replacement discussion here is not directed to men who are being treated for prostate diseases such as 
prostate cancer or BPH. Rather, it is for men who are using testosterone supplements to address “low T” levels in blood. For anyone 
using testosterone supplementation or considering it, it’s important to note that testosterone supplements can boost a man’s PSA 
levels. Therefore, baseline PSA should be measured before initiating testosterone treatment, and then potential changes in PSA should 
be monitored while the treatment is ongoing.  In future versions of the Annual, we will address the role of testosterone therapy in men 
with prostate cancer who also have low testosterone levels. 

It’s normal for people to lose some physical vitality with 
age. But now millions of men are trying to keep age-related 

declines in muscle mass, sex drive, and energy at bay with a 
prescription for testosterone. Fueled by advertising from the 
testosterone supplements industry, U.S.-based prescriptions for 
the hormone jumped from . million in  to . million in 
, mostly among men ages  to . These rising prescrip-
tions mirror growing concern about “low T,” spurred by unsub-
stantiated claims that testosterone supplements will help men 
to look and feel younger. Meanwhile, it’s estimated that only 
one in four men with prescription for testosterone has ever had 
his own levels checked. 

That’s become a mounting concern at the FDA, because new 
data suggest that testosterone supplements could be associ-
ated with an elevated risk for sudden death, heart attack, and 
stroke, especially among men who already have heart dis-
ease. Experts describe the evidence as murky. But offi  cials are 
clearly concerned. In January , the FDA announced that it 
was investigating cardiovascular risks in men who take FDA-
approved testosterone products. FDA offi  cials emphasized that 

approved testosterone uses have not been conclusively shown 
to increase the risk of heart attack, stroke, or death. A fi nal 
determination would be made once the investigation was com-
plete, they stated. 

According to the FDA, testosterone should be given only to 
men with a condition called hypogonadism, which is charac-
terized by abnormally low blood levels of testosterone levels 
(below  nanograms per deciliter). Hypogonadal men have 
telltale symptoms: erectile dysfunction, poor libido, osteopo-
rosis, and a loss of body hair, among others. The condition can 
occur for several reasons: a man might be born with only one 
testicle, for instance, or the testicles might be damaged acci-
dentally, or removed surgically or inactivated with drugs. Prob-
lems with pituitary signaling can also result in hypogonadism. 

Experts agree that the benefi ts of testosterone treatment 
outweigh the risks for hypogonadal men. But whether that’s 
true for older men with normal testosterone levels who suc-
cumb to the “low T” hype is unclear. As part of its ongoing 
investigation into that question, the FDA convened an expert 
panel and asked it to assess the existing data on cardiovascu-
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lar risks and benefi ts associated with testosterone treatment. 
Upon completing its review, the FDA panel made several 
recommendations:
•  FDA labels should require doctors to document clinical signs 

and symptoms of hypogonadism before prescribing the 
hormone.

•  FDA labels should specify the potential for cardiovascular risk.

•  Before giving the treatment, doctors should consider the 
patient’s history of cardiovascular problems, and during the 
period of treatment, should carry out routine monitoring to 
determine whether to halt testosterone use.

Two recent studies led the FDA to initiate its review. For 
the fi rst study, published in , investigators looked retro-
spectively at survival outcomes among men who took tes-
tosterone after undergoing coronary angiography (a type of 
heart imaging) through the Veterans Aff airs Health System. 
More than , hypogonadal men were included in the 
study, which covered a six-year period from  to . Of 
that group, , took testosterone, and their risk of death 
from heart attack, stroke, or any other cause was nearly % 
greater than it was for the men who hadn’t taken the hor-
mone. The study had a key limitation, however, in that exist-
ing heart disease may have contributed to worse outcomes 
after testosterone treatment. 

Published in , the second study also showed that testos-
terone supplements boost the risk of a heart attack. That study 
compared , men with a new prescription for testosterone 

with a control group of , men who had been prescribed 
PDE treatments for erectile dysfunction—either sildenafi l 
(Viagra) or tadalafi l (Cialis). 

The study was structured that way because testosterone 
supplements and PDE inhibitors are each prescribed with a 
goal to improve sexual function, but the PDE inhibitors haven’t 
been associated with cardiovascular problems. The research-
ers reviewed pharmacy and medical claims fi led from  to 
 in an electronic health records database. They detected a 
twofold increase in the risk of a heart attack within the fi rst  
days of testosterone treatment, but only among men older than 
. The risk level declined to normal if the men didn’t refi ll their 
prescriptions. Among younger men with a history of heart dis-
ease, the heart attack risk tripled. Those risks weren’t detected 
in younger men without existing heart disease, however. The 
main limitation for this study was the -day follow-up—tes-
tosterone is generally prescribed for ongoing use. 

The panelists also emphasized the need for more studies, 
given the inconsistent evidence and the fact that millions of 
baby boomers with sagging muscles, low energy levels, and 
sexual problems have now become testosterone consum-
ers. Remarkably, companies that manufacture testosterone 
supplements were in agreement with the panel’s basic conclu-
sions and expressed willingness to work with FDA on eff orts to 
boost safer use. 

Source: Garnick, MB. Testosterone Replacement Therapy Faces FDA Scrutiny. 
Journal of the American Medical Association ; Electronic publication ahead of 
print. PMID: .

also approved as a treatment for BPH itself. But the PDE inhibitors are ineff ective 

and should not be taken aft 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 aft er nerve-

sparing or partial nerve-sparing prostatectomy surgery (see “Ask a doctor: What can 

I do to prevent erectile dysfunction aft 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 produce an erection during the fi rst six months 

or so aft er surgery, so men have to be patient. Th e delay is fortunate, because an erec-

tion too soon aft er surgery could cause surgical wounds to break open and bleed.

Th e FDA approved avanafi l (Stendra) in . Some research suggests that avanafi l 

may work faster than other PDE drugs and cause fewer side eff ects.

Despite some impressive results, PDE inhibitors have drawbacks. Th ey’re expen-

sive, and some health insurance plans don’t cover them or cover just a few pills per 

month. Th 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. 
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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 eff ects of PDE inhibitors include headache, fl ushing, upset 

stomach, 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 emergency room to receive a counteracting drug. Prolonged erec-

tions can cause permanent impotence because of damage to penile tissues, perhaps 

related to ischemia (inadequate blood supply).

Injectable drugs

Just the idea of injecting a drug into the penis is upsetting at fi rst. But for men who 

can’t take a PDE inhibitor because of the side eff ects or some other reason, or who 

don’t respond to a PDE inhibitor, injectable drugs are a good alternative (see Figure 

, below). Moreover, injection therapy is oft en more eff 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 eff ective.

Th ere are several such drugs, all of which work by relaxing the smooth muscle tis-

sue of the penis, permitting adequate blood fl ow for an erection. In the United States, 

the only injectable drug specifi cally approved for erectile dysfunction is alprostadil 

(Caverject, Edex). Alprostadil—also known as prostaglandin E—is a potent vaso-

dilator: it widens arteries, allowing them to carry more blood. But its potency is a 

drawback as well as an asset. It is very eff ective in producing erections, but to be safe, 

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 allowing blood to fl ow into 
the erectile tissue.
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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, spontaneously, 
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 
rehabilitation after radical prostatectomy. By creating nega-
tive 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

Ask a doctor
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it must be administered directly to the penis, through injection or in pellet form (see 

“Urethral suppositories,” below). An erection usually occurs within fi ve to  minutes 

of an injection and lasts  to  minutes. Th e main side eff ects are mild to moder-

ate pain, bruising, or scarring. Like PDE inhibitors, these drugs can cause low blood 

pressure. Th ey can also cause priapism, a persistent, oft en painful, erection.

Other drugs used for injectable therapy for ED include papaverine, another vaso-

dilator, and phentolamine, an alpha blocker. Th ose two drugs are sometimes com-

bined with alprostadil in a three-part mixture. Meanwhile, experimental agents are 

being investigated. 

Urethral suppositories

As an alternative to injection, alprostadil is also available as tiny pellets that can be 

inserted into the penis shortly before intercourse. Th ese pellets are part of a therapy 

called the medicated urethral system for erection (MUSE).

Th 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 fi nd MUSE easier to use than injections, but about % of men who 

try it fi 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 it into an airtight plastic cylinder that’s attached to a handheld pump (see Figure 

, page ). Some pumps are manual, while others operate on a battery. In either 

case, air is pumped out of the cylinder to create a vacuum. Th e negative pressure 

draws blood into the corpora cavernosa, the columns of spongy tissue that fi ll with 

blood to produce an erection. Once an erection occurs, which usually takes about fi ve 

minutes, you remove your penis from the cylinder and fi t a rubber ring around the 

base of the penis to prevent blood from draining away. Th e erection lasts until the ring 

is removed.

Vacuum pumps are noninvasive and highly eff ective, working for about % 

of men. Th eir advantage over medication is that they can be used as oft en as a man 

wants. Men who have intercourse only occasionally may fi nd a vacuum pump satis-

factory. Th ere are several disadvantages. Th 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 fi rm, it can be somewhat 

fl oppy because it does not extend down into the base of the penis. About % of men 

have side eff ects, such as pain, bruising, or diffi  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—

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



2015 A n n u a 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 DIC A L S C HO OL w w w. he a l t h . h a r v a rd .e du  109

and maintain it for as long as they want—allowing for great spontaneity. Th ere are two 

basic varieties: 

Infl atable implants. Th ese may have a two- or three-piece design. Th ree-piece 

implants consist of a fl uid-fi lled reservoir in the abdomen, a pump with a release 

valve in the scrotum, and two infl atable cylinders in the penis. Squeezing the pump 

transfers fl uid from the reservoir into the cylinders, causing an erection. Pushing the 

release valve drains the fl uid back into the abdominal reservoir. In two-piece implants, 

fl uid-fi lled reservoirs are in the rear portion of the cylinders; the pump is in the scro-

tum. Bending the penis returns the fl uid to the reservoir.

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. Th e rods are bent upward to have sex and 

pointed down to conceal the penis under clothing.

Most patients choose an infl atable device because the penis looks more natural 

than with semirigid rods. One drawback to infl 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 infl atable implant surgery may improve postop-

erative penile length.

Malleable devices have their pros and cons, too. Th ey are easier to manipulate 

than infl atable implants, and a single incision makes them simpler to insert surgi-

cally. But because the rods always remain fi 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 signifi cant diff er-

ence in patient satisfaction between the malleable and infl atable implants, though the 

patients’ partners reported greater satisfaction with the infl atable implants. Of  

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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men in a British study of penile implants, most of whom had the malleable variety, 

% could have sexual intercourse, and % were satisfi ed with the implant results. 

Similar results were achieved in a smaller study of  patients who were given a three-

piece infl atable implant at a single hospital in Italy. Published in , that study found 

the satisfaction rate was % and the recommendation rate was % among patients 

treated from  to . 

While satisfaction rates are high, patients need to consider penile implant surgery 

carefully. Th e infection rate is the same as it is for other surgical procedures—about % 

to %. Mechanical failure may also occur, though improvements to implants have made 

problems less common. An analysis of  patients with three-piece infl atable devices 

estimated that % of the devices were free of mechanical trouble aft er  years. 

Th 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 satisfi 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 

benefi ts of the procedure and how the device works.

Treating urinary incontinence 
Th e involuntary leakage of urine is another common and embarrassing side eff ect 

of prostate disease and its treatment. For men who have had a prostatectomy, urine 

leakage is a frequent side eff ect, but one that oft en subsides gradually over the fi rst 

two years following surgery. Although irritation, burning, and painful urination are 

the most common urinary side eff 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 

nerve and muscle function of your bladder and urethral sphincter (the ringlike muscle 

that controls urine fl ow). Th 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 prob-

lem better. Th is will help your doctor determine the type or types of incontinence 

you have.

Three types of incontinence and front-line treatments

Th ere are three main types of urinary incontinence that may develop aft er treatment 

for prostate cancer. Treatment varies according to type.

Stress incontinence. Th is type of incontinence is characterized by the leakage of 

small amounts of urine when you cough, sneeze, lift  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 
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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 cylinder

Fluid reservoir

Pump bulb

Release valve

Prostate

Bladder

Scrotum
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fl 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 fi lling, so you delay void-

ing until you reach a toilet. Th e pelvic fl oor comprises the group of muscles connected 

to the pubic bone in the front and the tailbone, or coccyx, in the back. Pelvic fl oor 

exercises—also known as Kegel exercises (at left )—can help with urinary incontinence 

aft 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 benefi ts to this approach 

but is silent on whether it lasts. Some research has found that pelvic fl 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. Th e most commonly used bulking agent is 

collagen, the protein that gives skin its tone. (Plastic surgeons use collagen as a fi 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 fi nd that retraining the bladder is eff ective. 

Th 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.

Th e most eff 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 

bladder instability and urge incontinence—anticholinergic drugs such as propanthe-

line (Pro-Banthine) and dicyclomine (Bentyl) may help.

Overfl ow incontinence. Overfl 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 fi nasteride (Proscar)—may improve 

overfl ow incontinence caused by BPH. Th 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.

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 contraction more in 
the back than in the front, 
as if you are pulling the 
anal area in.

.  Practice both short con-
tractions 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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Artifi cial sphincter. Th e leading therapy for severe incontinence aft er pros-

tate cancer surgery is the surgical placement of an artifi cial sphincter (see Figure , 

below). Th e procedure involves placing a small, fl uid-fi lled infl atable cuff  around the 

urethra and a small pump in the scrotum. When it’s infl ated, the cuff  squeezes the ure-

thra so urine can’t fl ow through it. When a man is ready to urinate, he squeezes the 

pump, which defl ates the cuff  enough so that urine can fl ow. When he is fi nished, the 

cuff  then reinfl ates on its own.

Success rates for artifi 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 satisfi 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 fi ve years.

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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Bulbourethral sling surgery. Bulbourethal slings are made of several diff er-

ent types of materials, including polypropylene or silicone mesh. A variety of diff 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 fi lls.

Research has shown that bulbourethral slings are an eff 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. Eff 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 fl 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. Th is condom-like device is fi 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 fi 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. Th rough trial and error, you may be able to fi 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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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 fi nd that 

established treatments aren’t particularly eff ective. You may become frustrated 

if medications for BPH don’t alleviate the frequent urge to urinate. Prostate cancer 

treatment can be a long haul. You can, however, take steps to meet these challenges. 

Th is chapter off ers some suggestions.

Participate in a clinical trial
Doctors oft en suggest that patients take part in clinical trials to gain access to promis-

ing treatments and medications. Clinical trials drive medical progress, especially in 

cancer. But your decision to enroll should be an informed one. Make sure you know 

why the study is being done, who is paying for it, what the experimental therapy 

entails, and how it aff ects other aspects of your treatment. 

Join a support group
Some doctors suggest that patients attend a support group. Even if you don’t feel the 

need for emotional support, these groups can be a great source of information. To 

fi nd a group in your area that deals with your condition, ask your doctor or check 

with your hospital. You can also fi nd support groups through the Us TOO Interna-

tional Prostate Cancer Education and Support Network at www.ustoo.org.

Make smart lifestyle changes
Diet. Good nutrition is important for everyone, but it is especially a concern for men 

with prostate cancer. “Should I change my diet?” is probably the most common ques-

tion men newly diagnosed with prostate cancer ask their urologists. For now, there 

are no defi nitive answers about whether food choices can aff ect the progression of 

prostate disease. But we do know that prostate cancer, especially in its more aggres-

sive forms, is more common in countries where men eat a Western diet containing 

relatively large amounts of meat. A federally funded study is now investigating if diet 

aff ects the progression of diagnosed prostate cancer. Participants in the Men’s Eating 

and Living (MEAL) study eat nine servings of fruits and vegetables daily as well as 

two servings of whole grains and one serving of beans or other legumes (see “What 

the MEAL diet looks like,” page ). A typical daily regimen begins with whole-grain 

cereal with berries and nuts for breakfast, followed by a tuna sandwich or bean soup 

for lunch, and then a serving of lean meat or fi sh served with rice or pasta and salad 

for dinner. Snacks can include a serving of fruit, or raw vegetables dipped in hum-

mus, or whole-wheat crackers dipped in peanut butter.  

7
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Th e investigators plan to recruit about  men, ages  to , who have been 

diagnosed with small, low-grade tumors and who have decided on active surveillance 

rather than immediate treatment. To learn more about the MEAL study or enroll in it, 

go to www.clinicaltrials.gov and search for Trial NCT. As this report went to 

press, the trial organizers were still signing up volunteers.

Exercise. Regular exercise pares down your risk of developing some deadly prob-

lems, including heart disease, stroke, and certain types of cancer. And although rela-

tively few studies have directly assessed the impact of exercise on prostate health, those 

that have been done have suggested that men who are more physically active are less 

likely to suff er from BPH or ED. Other studies have found that those who engaged in 

vigorous exercise at least three hours a week were less likely to have their prostate can-

cers progress or were less likely to die from the illness. Th e standard advice is to get at 

least a half-hour of physical activity on all or most days of the week. Doing a particular 

type of activity is less important than fi nding one that you like, so you’re more likely to 

stick with it. (For references, see “Impact of diet and exercise,” page .)

Weight loss. Evidence is accumulating that losing extra pounds, or avoiding 

weight gain in the fi rst place, might help keep a prostate tumor in check. It is not yet 

clear why obesity might worsen outcomes of prostate cancer. 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 diagnosed until their cancers start growing aggres-

sively. Other research indicates that excess fat in a person’s body may increase levels of 

hormones that fuel tumor growth. 

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 

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

Information in this 
report is updated 
periodically online.

To access updated content at 
your convenience, visit www.
harvardprostateknowledge.
org.
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Impact of diet and exercise
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Use herbs and supplements with care
About one-third (and maybe more) of American men with prostate cancer use at least 

one form of herbal or “natural” remedy—and that fi gure doesn’t include men who use 

acupuncture, massage, or another complementary therapy.

Some herbs and supplements can interact with each other or with prescribed 

medications. Herbs can enhance the eff ects of medications or sometimes negate any 

benefi t. One of the most common interactions involves herbs that aff ect the liver by 

acting on cytochrome P enzymes, which metabolize drugs. Many herbs, such as 

St. John’s wort, have this eff 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,” below). Th at’s why it’s important 

to be open with your doctors and tell them if you’re taking herbs or vitamins or pur-

suing 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. Th e SELECT study, which 

tested whether vitamin E or selenium might aff ect prostate cancer risk, is a case in 

point. On the basis of preliminary studies, researchers thought that vitamin E or sele-

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 over-

sight of their contents. 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 

alternative medicine products for erectile dysfunction (ED) that actually contain sildenafi l (Viagra), 

vardenafi 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 dia-

betes, 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 

estrogen. 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.
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nium supplements might reduce risk of prostate cancer. Instead, the SELECT study 

has consistently shown that selenium supplements are associated with higher risks for 

prostate cancer. Investigators reported updated trial data in  showing that men 

who took vitamin E supplements had a % increased risk of prostate cancer com-

pared to men who took placebo. Th en in , the investigators reported that sele-

nium supplements doubled the risk of prostate cancer.  (For reference, see “SELECT 

study,” at left .) 

SELECT study

Klein EA, Thompson IM, Tangen CM, et al. 
Vitamin E and the Risk of Prostate Cancer: 
the Selenium and Vitamin E Cancer Pre-
vention Trial (SELECT). The Journal of the 

American Medical Association ; : 
-. PMID: . 

See page .
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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 summaries) 
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
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

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 

informational booklets and brochures on prostate cancer, 

and make referrals to local resources. The NCI also off ers 

the latest information about cancer clinical trials, includ-

ing their locations. The website provides online informa-

tion for patients, health professionals, and the public.

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 and 

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.
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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 testosterone 

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 urethra 

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.

circulating tumor cells: Cells that are shed by tumors into 

the bloodstream that may seed new tumors elsewhere in 

the body. 

core: A piece of tissue obtained in a biopsy of the prostate.

cryotherapy: A surgical procedure that eliminates abnor-

mal tissue by freezing it.

CyberKnife radiosurgery: Stereotactic radiosurgery using 

a high-precision method of delivering radiation. 

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.

endorectal coil MRI: Magnetic resonance imaging done 

with a coil (consisting of a probe and an infl atable balloon) 

inserted into the rectum. The test helps doctors assess 

cancer spread and local invasion.

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 luteinizing 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.

hypogonadism: A condition characterized by low levels of 

testosterone.

impotence: Erectile dysfunction.

intensity-modulated RT (IMRT): High-precision delivery 

of radiation in multiple small volumes (or fractions) that 

conform to the three-dimensional shape of a tumor.

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–releasing 

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.
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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.

medical oncologist: A physician who specializes in 

chemotherapy, hormone therapy, biological therapy, 

and targeted therapy for cancer; usually the main health 

care provider for someone with cancer.

metastasis: The spread of cancer throughout the body, 

beyond the organ or tissue in which it originated.

morcellation: Laparoscopic surgery using a morcellator, 

a device that consists of hollow tube with cutting jaws 

that can penetrate into the abdominal wall. The jaws 

mince tissues so they can be sucked through the tube and 

removed from the body. 

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).

nerve-sparing: In reference to prostatectomy, the 

surgical procedure that preserves the nerves necessary 

for potency.

nomogram: A chart or graph of mathematical calcula-

tions for making treatment recommendations and 

predicting cancer outcomes, based on Gleason score, 

age, number of positive or negative cores, and other 

parameters. 

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.

Oncotype DX prostate cancer test: A molecular test 

developed by Genomic Health Inc., in Redwood City, Calif., 

that is also used to assess prostate cancer aggressiveness 

based on the presence of specifi c genes.

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.

pelvic MRI: Magnetic resonance imaging used to reveal 

structures within the pelvic area, including the prostate, 

bladder, reproductive organs, and lymph nodes.

perineum: The area between the scrotum and the anus.

placebo: A pill with no active ingredients or a sham 

procedure, used in studies to provide a basis of compari-

son with an active treatment.

post-void residual: The amount of urine left in the blad-

der after urinating.

Prolaris gene test: A molecular test developed by Myriad 

Genetics in Salt Lake City, Utah, to identify aggressive 

prostate cancer. The test assays  genes involved in cell 

cycle progression and cell growth.  

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.

prostatic acid phosphatase: An enzyme released by the 

prostate gland into blood. The highest levels are released 

in cases of metastatic prostate cancer. 

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.
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seminal vesicles: Structures surrounding the prostate 
gland involved in storing prostate gland secretions.

surgical margin: An edge of normal-looking tissue sur-
rounding an excised tumor. The presence of cancer in the 
margins can be confi rmed under a microscope after the 
tumor is removed. 

surgical oncologist: A physician specializing in surgery 
for cancer. 

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.

ultrasensitive PSA test: A measure of PSA typically 
expressed as hundredths of a nanogram per milliliter 
(ng/ml). 

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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