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Prostate cancer is the third most common cause of 
cancer-related death in U.S. men, with an estimated 161,000 
cases and 26,700 deaths in 2017.1,2 In the United States, pros-
tate cancer will be diagnosed in one out of seven men in his 
lifetime. However, most cases are localized, and only one in 
39 men will die from the disease.3 Prostate cancer incidence 
and mortality are higher in black men.3

Treatment of localized cancer can be curative, but the 
risk of death from screening-detected prostate cancer is 
low even with observation.4 An American retrospective 
study of 24,405 men found a 29% prostate cancer–specific 
mortality rate over 20 years in men with localized pros-
tate cancer who chose observation.5 A Swedish randomized 
controlled trial found that radical prostatectomy yielded 
a prostate cancer–specific survival benefit after 18 years 
when compared with watchful waiting in patients with low-
risk cancer.6 However, patients in these studies had higher-
stage cancers than those typically diagnosed through 

prostate-specific antigen (PSA) screening. Another study 
found that the prostate cancer–specific mortality rate was 
only 2.4% at 10 years in patients with low-risk cancer who 
were undergoing surveillance.7 

Prostate cancer treatment is associated with urinary, 
sexual, and bowel dysfunction, and enhances the quality-
adjusted survival of patients with low-risk cancer by only 
1.2 months.8 However, in a U.S. cohort study, 55% of men 
with lower-risk prostate cancer who were good candidates 
for observation chose initial curative treatment.9 Black and 
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In the United States, prostate cancer will be diagnosed in one out of seven men in his lifetime. Most cases are localized, and 
only one in 39 men will die from the disease. Prostate cancer is most often detected using serum prostate-specific antigen 
testing. The National Comprehensive Cancer Network guidelines use four main factors to stratify risk of disease progres-
sion or recurrence and to determine the recommended treatment: clinical stage, pathologic grade, prostate-specific antigen 
level, and comorbidity-adjusted life expectancy. Radical prostatectomy or external beam radiation therapy should be con-
sidered for patients with high-risk prostate cancer regardless of comorbidity-adjusted life expectancy. These treatments are 
almost equivalent in effectiveness but have different adverse effect profiles. Patients who undergo radical prostatectomy are 
more likely to experience urinary incontinence and trouble obtaining or sustaining an erection compared with patients who 
opt for radiation therapy. Brachytherapy is an option for patients with low-risk disease and some patients with intermediate- 
risk disease. Active surveillance is an option for patients with low-risk and very low-risk disease. With active surveillance, 
patients are closely followed and undergo invasive treatments only if the cancer progresses. Prostate cancer progression 
may be indicated by an increase in the pathologic grade, a significant rise in serum prostate-specific antigen level, or an 
abnormality on digital rectal examination. (Am Fam Physician. 2018;97(12):798-805. Copyright © 2018 American Academy of 
Family Physicians.)

WHAT IS NEW ON THIS TOPIC

Prostate Cancer Treatment

The 2014 International Society of Urological Pathology 
consensus conference established the Gleason grade 
group system. Gleason grade group 1 is associated 
with lower risk.

A randomized controlled trial of 1,643 men with clin-
ically localized prostate cancer found no difference 
in prostate cancer–specific mortality among active 
surveillance, radical prostatectomy, and external beam 
radiation therapy over 10 years. Surgery and radiation 
therapy were associated with lower incidences of dis-
ease progression than active surveillance.
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Hispanic men are more likely to be monitored instead of 
receiving active treatment.10

Barriers to Shared Decision Making
Few studies have compared outcomes of different treat-
ments for localized prostate cancer. A survey found that 
for the same hypothetical patient, 93% of urologists 
would recommend surgery, and 72% of radiation oncol-
ogists would recommend radiation therapy.11 In a sur-
vey of men with newly diagnosed prostate cancer, more 
than one-half significantly overestimated the survival 

benefit of treatment; patient educa-
tion, income, and health literacy did 
not affect the results.12 Although these 
patients had been counseled by their 
urologists and had already elected 
treatment or observation, more than 
one-half incorrectly answered most 
of an 18-item questionnaire designed 
to test knowledge about treatment 
options. This questionnaire (https://
www.aafp.org/afp/2011/0815/p413.
html#afp20110815p413-f1) can be 
used to identify patients who need 
further counseling.13

With help from clinical guidelines, 
primary care physicians, with urol-
ogists and oncologists, can counsel 
patients about choosing treatment or 
surveillance for localized prostate can-
cer. Figure 1 presents guidelines from 
the National Comprehensive Cancer 
Network (NCCN) based on high-level 
evidence or expert consensus.14,15

Diagnosis
PSA testing was introduced as a tumor marker to detect 
cancer recurrence or progression following treatment and 
became widely used for cancer screening by the 1990s. 
The U.S. Preventive Services Task Force recommended 
against PSA screening for prostate cancer in 2012 and is 
in the process of updating this topic.16 The only method 
for diagnosing prostate cancer is a prostate biopsy.17 Using 
the standard 12-core biopsy, less than 1% of the prostate 
is sampled and can miss a tumor in 20% of cases. Satu-
ration biopsy using 24 cores increases the likelihood of 

identifying a tumor but may increase 
complications. The use of magnetic 
resonance imaging may improve the 
ability to identify clinically signifi-
cant lesions.18

Evaluation for Treatment
The NCCN guidelines use four main 
factors in determining a recommended 
treatment: clinical stage and patho-
logic grade of cancer, PSA level, and 
comorbidity-adjusted life expectancy.15 

CLINICAL STAGE 

Prostate cancer is clinically staged 
using the TNM (tumor, nodes, 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Recommended treatment options for localized 
prostate cancer, including active surveillance, 
are based on clinical stage, pathologic grade, 
prostate-specific antigen level, and comorbidity- 
adjusted life expectancy.

C 15

Radical prostatectomy or external beam radiation 
therapy should be considered for patients with 
high-risk localized prostate cancer regardless of 
comorbidity-adjusted life expectancy. 

C 15

Brachytherapy is an option for patients with low-risk 
or intermediate-risk prostate cancer.

B 15, 26

Active surveillance is an option for patients with 
low-risk or very low-risk prostate cancer.

C 8, 15, 34

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality 
patient-oriented evidence; C = consensus, disease-oriented evidence, usual practice, expert 
opinion, or case series. For information about the SORT evidence rating system, go to https://
www.aafp.org/afpsort.

BEST PRACTICES IN UROLOGY

Recommendations from the Choosing Wisely Campaign

Recommendation Sponsoring organization

Do not initiate management of low-risk prostate 
cancer without discussing active surveillance.

American Society for Radia-
tion Oncology

Do not obtain a computed tomography scan of 
the pelvis for asymptomatic men with low-risk 
clinically localized prostate cancer.

American Urological 
Association

Source: For more information on the Choosing Wisely Campaign, see http://www.choosing 
wisely.org. For supporting citations and to search Choosing Wisely recommendations relevant 
to primary care, see https://www.aafp.org/afp/recommendations/search.htm.
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metastasis) system.19 Localized prostate cancer that has not 
spread to lymph nodes or distant sites is T1 or T2. Stage T1 
disease cannot be palpated on digital rectal examination, 
and T2 disease is confined to the prostate (T2a is confined 
to one-half of one lobe or less, T2b involves greater than 
one-half of one lobe but not both lobes, and T2c involves 
both lobes).

PATHOLOGIC GRADE

The Gleason score is determined by adding the grades of 
the two most common histologic patterns seen in each 
biopsy core. Each pattern is scored from grades 1 to 5, with 
5 being most poorly differentiated. For example, if grade 3 
is the most common pattern and grade 4 is the next most 
common pattern, the Gleason score would be 7 (3 + 4). The 

FIGURE 1

Algorithm for selecting localized prostate cancer treatment based on National Comprehensive Cancer Network guide-
lines. (CALE = comorbidity-adjusted life expectancy; EBRT = external beam radiation therapy; PSA = prostate-specific 
antigen.)

Adapted with permission from Mohan R, Schellhammer PF. Treatment options for localized prostate cancer. Am Fam Physician. 2011;84(4):416, 
with additional information from reference 15.

Stages T2b 
and T2c

High riskAny PSA level

PSA level ≤ 20 ng per mL Intermediate risk

High riskPSA level > 20 ng per mL
Gleason score = 2 to 7

Gleason score = 8 to 10

Stages T1a 
to T2a

High riskGleason score = 8 to 10 Any PSA level

Gleason score = 7
PSA level ≤ 20 ng per mL

PSA level > 20 ng per mL

Intermediate risk

High risk

Gleason score = 2 to 6

Fewer than three cores 
positive for cancer; 50% 
per core positive; PSA 

density < 0.15?

PSA level < 10 ng per mL 
(10 mcg per L) 

Intermediate riskPSA level 10 to 20 ng per 
mL (10 to 20 mcg per L)

High riskPSA level > 20 ng per mL

Low risk
No

Very low risk
Yes

High risk Any CALE EBRT vs. EBRT + androgen deprivation therapy vs. EBRT + brachytherapy + 
androgen deprivation therapy vs. radical prostatectomy 

Intermediate risk

CALE < 10 years Observation vs. brachytherapy vs. EBRT vs. EBRT + brachytherapy

CALE ≥ 10 years Brachytherapy vs. EBRT vs. EBRT + brachytherapy vs. radical prostatectomy 

Low risk
CALE < 10 years Observation

CALE ≥ 10 years Active surveillance vs. brachytherapy vs. EBRT vs. radical prostatectomy

Very low risk Active surveillance

Observation

CALE 10 to 20 years

CALE < 10 years

Active surveillance vs. brachytherapy vs. EBRT vs. radical prostatectomy CALE ≥ 20 years
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most common score is 6 and identifies tumors 
with well-differentiated histology. A score of 7 
has intermediate differentiation, and scores of 
8 to 10 have poor differentiation and the worst 
prognosis. A Gleason score of 7 is associated with 
more aggressive disease if its scoring is 4 + 3 as 
opposed to 3 + 4.20 

The 2014 International Society of Urological 
Pathology consensus conference established the 
Gleason grade group system. This system com-
municates risk in a more understandable way 
for patients and physicians, with Gleason grade 
group 1 being associated with lower risk instead 
of a Gleason score of 6.21 The Gleason grade 
groups include: 

• Group 1: Gleason score ≤ 6
• Group 2: Gleason score of 7 (3 + 4) 
• Group 3: Gleason score of 7 (4 + 3)
• Group 4: Gleason score of 8
• Group 5: Gleason score of 9 or 10

PSA LEVEL

A PSA level up to 10 ng per mL (10 mcg per L) 
reflects low-risk and very low-risk prostate can-
cer, 10 to 20 ng per mL (10 to 20 mcg per L) 
reflects intermediate risk, and greater than 20 ng 
per mL reflects high risk.15 

COMORBIDITY-ADJUSTED LIFE EXPECTANCY

The comorbidity-adjusted life expectancy is 
particularly important because the number of 
comorbid diseases is among the most signifi-
cant predictors of survival after prostate can-
cer treatment.22 Prostate cancer is usually slow 
growing, and the survival benefit of treatment may pres-
ent only after 10 years. Therefore, patients with low-risk 
or very low-risk prostate cancer should be treated only if 
the patient has a comorbidity-adjusted life expectancy of 
at least 10 years.15 To estimate comorbidity-adjusted life 
expectancy, the NCCN recommends using health sta-
tus quartiles that match corresponding quartiles of life 
expectancy for each age.15 The short patient-administered 
Charlson Comorbidity Index (Tables 1A14 and 1B23) can 
be used for quick estimation of comorbidity-adjusted life 
expectancy.23

Comparison of Curative Treatments
Active surveillance, radiation therapy, and surgery all have 
advantages and disadvantages (Table 2).13,24-27 A randomized 
controlled trial of 1,643 men in Great Britain compared 
active surveillance, radical prostatectomy, and external 

beam radiation therapy (EBRT) for treatment of clinically 
localized prostate cancer over a median of 10 years.24 There 
were 17 prostate cancer–specific deaths overall: eight in 
the active-surveillance group (1.5 deaths per 1,000 person-
years), five in the radical prostatectomy group (0.9 per 1,000 
person-years), and four in the EBRT group (0.7 per 1,000 
person-years). There were no significant differences among 
groups in prostate cancer–specific mortality or all-cause 
mortality. Surgery and radiation therapy were associated 
with lower incidences of disease progression than active 
surveillance. No trials have compared treatment outcomes 
by race or ethnicity. 

SURGERY

Radical prostatectomy can be performed using an open 
or minimally invasive (robotic or laparoscopic) approach. 
Robotic surgery is now the most common method. 

TABLE 1A

Patient-Administered Charlson Comorbidity Index

Has this condition limited your 
activities, or do you need to 
take a prescription medication?

Which medical problems have you had? Yes No

l Arthritis l l

l Chest pain l l

l Chronic lung disease l l

l Depression l l

l Diabetes mellitus l l

l Heart attack l l

l Heart failure l l

l High blood pressure l l

l Inflammatory bowel disease l l

l Liver disease l l

l Stroke l l

l Ulcer l l

Note: Inflammatory bowel disease, liver disease, stroke, and ulcer are scored as 
one disease each, regardless of severity. The remaining conditions are scored as 
one disease each only if it limits activity or requires a prescription medication. 
See Table 1B for calculating comorbidity-adjusted life expectancy. 

Adapted with permission from Mohan R, Schellhammer PF. Treatment options 
for localized prostate cancer. Am Fam Physician. 2011;84(4):417.
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Comparative studies of effectiveness and adverse 
effects have not established the superiority of one 
approach over another. Greater surgical experi-
ence is associated with more successful outcomes 
regardless of the technique used.28 When com-
pared with watchful waiting, patients who under-
went radical prostatectomy were less likely to 
progress to metastatic disease (i.e., bony, visceral, 
or lymph node metastases on imaging or a PSA 
level greater than 100 ng per mL [100 mcg per L]), 
but there was no difference in prostate cancer–
specific mortality.24 Patients who undergo radi-
cal prostatectomy are more likely to experience 
urinary incontinence and trouble obtaining or 
sustaining an erection compared with patients 
who choose radiation therapy.25 Loss of fertility is 
also associated with surgery, and men should be 
educated about sperm banking. Other potential 
adverse effects of surgery include hernia, scarred 
urethra, and small decrease in penile length.

RADIATION THERAPY

EBRT is typically given over eight to nine weeks 
with the goal of eradicating local prostate can-
cer before it advances or metastasizes. Although 
it spares men from the initial adverse effects of 
surgery, performing surgery is more difficult 
if cancer recurs after EBRT. Traditional two-
dimensional radiation therapy has been replaced 
with three-dimensional conformal radiation 
therapy, which focuses the beam and reduces the 
toxic effects on surrounding healthy tissue. In 
addition, three-dimensional conformal radiation 
therapy has led to the development of intensity-
modulated radiation therapy, which can deliver 
much higher doses of radiation. The amount of 
radiation delivered to a targeted area is critically 
important in preventing recurrence and improv-
ing long-term outcomes.29 

In patients with low-risk and very low-risk 
prostate cancer, brachytherapy using an iodine 
125 or palladium 103 implant can be used as 
monotherapy. It is a preferred treatment option 
in patients with low-risk disease because it con-
trols the cancer as effectively as surgery or EBRT 
with less risk of urinary incontinence and erectile 
dysfunction. For intermediate-risk prostate can-
cer, brachytherapy may be used alone for selected 
patients or in combination with EBRT.15

Long-term gastrointestinal toxicity is 
lower with brachytherapy than with EBRT.26 

TABLE 1B

Comorbidity-Adjusted Life Expectancy in U.S. Men

Age  
(years)

Life expectancy (years)

Top percentile 
of health (no 
disease)*

Middle two per-
centiles of health 
(1 or 2 diseases)*

Bottom percentile 
of health (3 or more 
diseases)*

50 43 28 14

51 41 28 14

52 40 27 13

53 39 26 13

54 38 25 13

55 36 24 12

56 35 24 12

57 34 23 11

58 33 22 11

59 32 21 11

60 31 20 10

61 29 20 10

62 28 19 9

63 27 18 9

64 26 17 9

65 25 17 8

66 24 16 8

67 23 15 8

68 22 15 7

69 21 14 7

70 20 13 7

71 19 13 6

72 18 12 6

73 17 11 6

74 16 11 5

75 15 10 5

76 15 10 5

77 14 9 5

78 13 9 4

79 12 8 4

80 11 8 4

*—Number of diseases refers to the conditions listed in the Charlson Comorbid-
ity Index (Table 1A). Life expectancy is in nearest number of whole years.

Adapted with permission from Mohan R, Beydoun H, Davis J, Lance R, Schell-
hammer P. Feasibility of using guidelines to choose treatment for prostate can-
cer. Can J Urol. 2010;17(1):4983.
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Implantation may be difficult in patients who have blad-
der outlet obstruction or a very large or small prostate, or 
in those who have had previous prostate surgery. EBRT or 
brachytherapy may result in loss of fertility, urethral scar-
ring, or erectile dysfunction.25 Patients who undergo radia-
tion therapy are more likely to experience gastrointestinal 
adverse effects, including diarrhea, bloody stools, fecal 
incontinence, and rectal pain, compared with those who 
undergo surgery. Radiation therapy also increases the risk 
of bladder cancer compared with surgery. 

OTHER TREATMENT OPTIONS

Androgen deprivation therapy as an adjunct to surgery 
is discouraged in patients with low-risk prostate cancer 
because it does not increase treatment effectiveness and is 
associated with gynecomastia and erectile dysfunction. It 
can be used with EBRT and brachytherapy in patients with 
high-risk prostate cancer.15 Although proton beam therapy 
may have the benefit of increasing the dose of radiation to 
the tumor without substantially increasing adverse effects, 
no randomized controlled trials have compared its effec-
tiveness and toxicity with EBRT or brachytherapy.30 The 
cost of proton beam therapy remains a barrier to its use, and 
its cost-effectiveness is uncertain.31 Medicare covers proton 
beam therapy with required copayments. There is insuffi-
cient evidence to assess the effectiveness of other treatment 
modalities, including cryotherapy, stereotactic body radia-
tion therapy, and high-intensity focused ultrasonography.32

Active Surveillance
Compared with watchful waiting or observation, active sur-
veillance is a more structured program to track progression 
of prostate cancer, allowing for earlier intervention if the 
risk increases.33 The American Society of Clinical Oncology 
endorses the recommendations from CancerCare Ontario, 
including active surveillance for most men with localized 
prostate cancer who are in Gleason grade group 1.34 Active 
surveillance may also be considered in certain patients in 
Gleason grade groups 2 or 3 with less than 50% positive 
core biopsies.15 The American Society of Clinical Oncology 
active surveillance protocol is detailed in Table 3.34 

TABLE 2

Summary of Curative Treatment Options for Localized Prostate Cancer

Treatment Benefits Potential adverse effects

Radical 
prostatectomy

Less risk of progression to metastatic 
disease24

Infertility, scarring of the urethra, trouble obtaining or sustaining erec-
tion, urinary incontinence, hernia, small decrease in penile length 25

EBRT Avoids risks associated with surgery; 
because of advances in technology, 
it can now deliver much higher doses 
of radiation to a precise region26

Infertility, scarring of the urethra, trouble obtaining or sustaining 
erection, urinary incontinence, radiation cystitis25,27; gastrointestinal 
effects, including diarrhea, bloody stools, fecal incontinence, and 
rectal pain25

Brachytherapy Recommended for patients with 
low-risk prostate cancer who desire 
treatment because it controls cancer 
as effectively as surgery or EBRT with 
less risk of adverse effects13 

Urinary incontinence (much less than with EBRT),26 infertility, scarring 
of the urethra, trouble obtaining or sustaining erection, radiation 
cystitis, gastrointestinal effects25,27; implantation may be difficult in 
patients with bladder outlet obstruction or a very large or very small 
prostate, or in those who have had previous prostate surgery 26

EBRT = external beam radiation therapy.

Information from references 13, and 24 through 27.

TABLE 3

American Society of Clinical Oncology 
Active Surveillance Protocol for Patients 
with Prostate Cancer

Test Frequency

Digital rectal examination At least once per year

Prostate biopsy (following 
initial biopsy confirming 
cancer)

Within six to 12 months  
of diagnosis, then at least 
every two to five years

Prostate-specific antigen Every three to six months

Note: Active surveillance should be terminated and definitive treat-
ment offered if the tumor shows signs of becoming more aggres-
sive, such as causing pain, blocking the urinary tract, or advancing 
on the Gleason scale.

Information from reference 34.
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A protocol used in Canada demonstrated that prostate 
cancer–specific survival with active surveillance is similar 
to that with immediate definitive treatment (99.2% at eight 
years), and about 25% of these patients proceeded to inter-
vention.8 Patients who opt for active surveillance should be 
counseled on the risk of pain, bleeding, and infection from 
repeated prostate examinations and biopsies.32 Patients 
should also understand that the cancer may grow or metas-
tasize, requiring intervention. Other potential drawbacks 
include mild anxiety and increased difficulty of curative 
surgery if delayed.35

This article updates previous articles on this topic by Mohan and 
Schellhammer,14 and Bhatnagar and Kaplan.36

Data Sources: Searches for the phrase localized prostate can-
cer treatment using PubMed, UpToDate, and DynaMed were 
conducted, which provided multiple references containing 
randomized controlled trials and cohort studies. The U.S. 
Preventive Services Task Force website was reviewed for its 
recommendations on prostate cancer screening. The Agency 
for Healthcare Research and Quality, American Cancer Society, 
and National Comprehensive Cancer Network were reviewed 
for statistics and recommendations. Search dates: July 15 to 
September 20, 2017. 
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