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C ase Vignet te
A 63-year-old man who has been under your care 
for the past 3 years undergoes an annual check-up. 
He believes he is in excellent health, and he has 
no medical problems to report. In 2006, his phys-
ical examination and routine laboratory tests were 
normal, and the prostate-specific antigen (PSA) 
level was 1.5 ng per milliliter. There had been no 
new findings in 2007, except that the PSA level had 
risen to 3.1 ng per milliliter. This year’s annual 
check-up reveals a PSA level of 3.8 ng per milli-
liter, and a digital rectal examination is normal.

Concerned about the rising PSA level, you 
refer the patient to a urologist, who performs 
ultrasonography and biopsy of the prostate. The 
prostate volume is 22 cm3, and of 12 biopsy 
cores, 2 (10% of one and 20% of another) show 
involvement with adenocarcinoma, with a Gleason 
score of 6.

The patient, a widower with normal sexual 
function, plans to continue to run his advertising 
business. He does not smoke, drinks only occa-
sionally, and jogs 2 miles three times a week. He 

has inquired specifically about expectant man-
agement.

Which one of the following treatment options 
from the urologist, any of which could be con-
sidered correct, would you find most appropriate 
for this patient? Base your choice on the pub-
lished literature, your past experience, recent 
guidelines, and other sources of information, as 
appropriate.

1. Expectant management.
2. Radiotherapy.
3. Radical prostatectomy.

To aid in your decision-making, each of these 
approaches to treatment is defended by an ex-
pert in the management of prostate cancer in 
the following short essays. Given your knowl-
edge of the condition and the points made by 
the experts, which treatment approach would 
you choose? Make your choice on our Web site 
(www.nejm.org).

Management of Prostate Cancer

Expectant Management

Fritz H. Schröder, M.D.

The case vignette recounts a common situation 
in which expectant management, radiotherapy, 
and radical prostatectomy are likely to come up for 
discussion. Expectant management is applicable 
only to men who are eligible for potentially cura-
tive management. The purpose of follow-up is to 
recommend potentially curative management to 
men whose cancer progresses and to avoid the 
side effects and cost of treatment, at least tempo-
rarily, in men whose cancer does not progress.1

This patient is clearly eligible for radical sur-

gery or radiotherapy. Expectant management, 
also known as active surveillance, was brought up 
for discussion by the patient himself. A key ques-
tion in this case is whether the cancer is poten-
tially indolent, in which case treatment can be 
deferred or possibly avoided completely. A nomo-
gram based on two large series of patients who 
underwent radical prostatectomy helps to iden-
tify potentially indolent prostate cancer.2 It has 
been validated and updated by Steyerberg et al.3 
for prostate cancer that is detected on screening. 
Considering the fact that PSA tests were repeated 
over a period of 3 years in our patient and that 
a PSA level of 3.8 ng per milliliter is considered 
to be an indication for biopsy, this patient’s pros-

Treatment Op tion 1

This interactive feature addresses the diagnosis or management of a clinical case. A case vignette is followed by specific clinical  
options, none of which can be considered either correct or incorrect. In short essays, experts in the field then argue for each of the  

options. In the online version of this feature, available at www.nejm.org, readers can participate in forming community  
opinion by choosing one of the options and, if they like, providing their reasons.

Copyright © 2008 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 15, 2009 . For personal use only. No other uses without permission. 



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 359;24  www.nejm.org  december 11, 20082606

tate cancer can be considered to have been detect
ed on screening, and thus the nomogram of 
Steyerberg et al. (available at www.uroweb.org) 
can be used.

Use of the nomogram requires knowledge of 
the PSA level, the prostate volume, the Gleason 
score, and the millimeters of prostate-cancer tis-
sue and normal tissue in the core biopsy speci-
mens. All this information is available for our 
patient. Assuming a length of each biopsy core 
of about 16 mm, the tumor has a length of about 
5 mm. Since the indicator of the risk of prostate 
cancer is based on sextant-pattern biopsy, the 
length of 5 mm can be divided by 2, assuming 
that the sextant biopsies would have detected 
less prostate cancer than a standard 10- or 12-core 
biopsy, in which the length of the prostate-tissue 
specimen could exceed 100 mm. According to 
the nomogram, our patient’s risk of having po-
tentially indolent prostate cancer is 72%. With a 
probability threshold of 70% for identifying an 
indolent cancer, the chance that a potentially ag-
gressive tumor is misclassified is only 6%. Thus, 
we can legitimately consider expectant manage-
ment for our patient.

If the patient chooses this option, a strict 
follow-up regimen is required, including the 
measurement of PSA level and digital rectal ex-
amination every 3 months for 2 years. Biopsy 
should be repeated after 3 months or 1 year, or 
both. If the disease remains stable, frequency of 
the follow-up procedures can be relaxed to every 
6 months or every 12 months. During the follow-
up period, active treatment would be recommend
ed if there were a PSA doubling time of less than 
3 years, an abnormal rectal examination, or pro-
gression to a higher Gleason score on biopsy. 
With the recommended follow-up procedures, 
encouraging results have been obtained within 
observation periods of up to 10 years.4

There is, however, a serious limitation to this 
option. A PSA doubling time of 1.8 years trans-
lates into a PSA velocity of 0.77 ng per milliliter 
per year. If this rate of increase in the PSA level 
is confirmed in our patient, I would have to rec-
ommend active treatment. To evaluate more ac-
curately the PSA velocity, follow-up visits (at least 
two) at 3-month intervals would be needed to 
relieve concerns that the rise in PSA level was due 
to normal biologic fluctuation. The relation be-
tween progression of nonpalpable biopsy-detect
ed, untreated prostate cancer (T1c disease) and 

PSA kinetics is unknown; however, data on PSA 
levels before and after potentially curative man-
agement suggest strong associations between PSA 
doubling times and mortality from prostate can-
cer. A PSA doubling time of more than 15 months 
is associated with death from any cause within 
a median of 15 years, whereas the median time to 
death from prostate cancer was not yet reached 
at 16 years.5

With proper information on risks and poten-
tial benefits, the patient could be supported in his 
choice of active surveillance. The benefit would 
be the avoidance of the adverse effects of treat-
ment. But if PSA levels increase at the same rate 
within two or three more observation periods of 
3 months each, my advice would change. Although 
the prostate is relatively small and has already 
been biopsied 12 times, repeat biopsy in advance 
of the 1-year follow-up visit might be advisable to 
exclude histologic progression or misclassifica-
tion during the first biopsy.

No potential conflict of interest relevant to this article was 
reported.

From the Department of Urology, Erasmus University Medical 
Center, Rotterdam, the Netherlands.

Treatment Op tion 2

Radiotherapy

Mack Roach III, M.D.

A permanent prostate seed implant involves the 
placement of radioactive seeds directly into the 
prostate under guidance of transrectal ultrasonog
raphy and is an ideal option for this low-risk 
patient. This type of treatment is a form of brachy-
therapy. Only in the past 20 years has computer 
technology evolved to a point at which we can 
take optimal advantage of brachytherapy.

The major goals of this treatment are to con-
trol cancer, preserve sexual function, and main-
tain urinary continence while minimizing the 
risk of serious rectal or bladder complications. 
Permanent prostate seed implantation appears to 
have a more pronounced effect on prostate tis-
sues than external-beam radiotherapy.6 When as-
sessed by means of endorectal magnetic reso-
nance imaging and spectroscopy, the median 
time to the resolution of spectroscopic abnor-
malities was 32.2 months with external-beam 
radiotherapy and 24.8 months with permanent 
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prostate seed implantation. Moreover, the degree 
of atrophy and the magnitude of the decline in 
PSA levels were more pronounced after a perma-
nent seed implantation than after external-beam 
radiotherapy.

Permanent prostate seed implantation and 
radical prostatectomy appear to confer similar 
rates of control of prostate cancer.7 Low-risk men 
62 years of age or younger had a 7-year rate of 
cancer control of 93% when assessed on the basis 
of a PSA threshold for treatment failure of 0.4 ng 
per milliliter or higher.7 Permanent prostate seed 
implantation also results in better rates of conti-
nence and sexual potency than is expected with 
radical prostatectomy.8

In a recent, large, multi-institutional series in
volving a validated quality-of-life instrument to 
assess urinary incontinence 1 year after treat-
ment, 85% of men reported having “no problem 
or [a] very small problem” with urinary inconti-
nence after permanent prostate seed implantation 
as compared with 76% after surgery.8 With regard 
to sexual function 1 year after treatment, 53% of 
men reported having “no problem or [a] very 
small problem” after permanent prostate seed 
implantation as compared with 29% after sur-
gery. If erectile dysfunction does occur, it is typi-
cally responsive to phosphodiesterase type 5 in-
hibitors such as sildenafil.

Five years after undergoing a well-performed 
implantation, most men have a PSA level of less 
than 0.1 ng per milliliter, and less than 1% have 
serious rectal or bladder complications.7 The risk 
of a late complication such as a radiation-induced 
second cancer appears to be low, as long as 20 
years after treatment.9 In a recent study, one of 
the largest studies of permanent prostate seed 
implantation, men who underwent the irradia-
tion did not appear to have a significantly in-
creased risk of developing a secondary cancer at 
any of the 20 most common sites, as compared 
with men who were not irradiated.10 This risk 
should be weighed against a very low (but not 
negligible) 30-day operative mortality rate asso-
ciated with radical prostatectomy.9,11 Permanent 
prostate seed implantation is a more convenient 
approach than radical prostatectomy or external-
beam radiotherapy, since it does not require hos-
pitalization, is associated with easier recovery, 
and has shorter overall treatment time — many 
men return to work the next day.

The key to a successful outcome after perma-

nent prostate seed implantation is to deliver a 
high dose of radiation to the entire prostate 
while sparing adjacent normal tissues. These 
goals are generally best accomplished by ensur-
ing that the procedure is performed by an expert 
team including a radiation oncologist, a urolo-
gist, and a medical physicist.

Dr. Roach reports receiving consulting fees from AstraZeneca; 
TAP Pharmaceuticals; Bennett, Bigelow, and Leedom; Siemens; 
Davis, Polk, and Wardell; CareCore National; Molecular Insight; 
General Electric; Novartis; and Compact Particle Acceleration 
Corporation. No other potential conflict of interest relevant to 
this article was reported. 

From the Department of Radiation Oncology, University of 
California, San Francisco, Helen Diller Family Comprehensive 
Cancer Center, San Francisco.

Treatment Op tion 3

Radical Prostatectomy

Peter Scardino, M.D.

This patient has a multifocal prostate cancer 
(present in 2 of 12 needle-biopsy cores) of inter-
mediate grade (Gleason score of 6). His PSA level, 
although relatively low (3.8 ng per milliliter), has 
risen rapidly (1.15 ng per milliliter per year on 
average) over the past 2 years. He has a small 
prostate for his age (volume, 22 cm3), and his PSA 
density (the serum PSA level divided by the pros-
tate volume) is high (0.173 ng per milliliter per 
cubic centimeter). The PSA velocity and density 
suggest a larger volume and more aggressive can-
cer than is indicated by the biopsy, which often 
underestimates the extent of cancer.

Expectant management of prostate cancer is 
attractive because it avoids the immediate side 
effects of treatment. Successful implementation 
requires the accurate identification of cancers 
posing little immediate risk to the patient’s life 
or health and intervention early enough to cure 
the cancer once it progresses. However, the feasi-
bility of long-term expectant management re-
mains unproved.12 There is no validated test to 
signal the impending spread of the cancer soon 
enough for successful delayed intervention, which 
is likely to be less effective and carry greater risks 
than immediate therapy.

In population-based studies, as compared with 
expectant management, active treatment with 
surgery or radiotherapy within 6 months after 
diagnosis reduced the risks of death from any 
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cause and from prostate cancer.13 In the only 
prospective randomized trial of active therapy as 
compared with watchful waiting, radical prosta-
tectomy reduced the risks of metastasis and death 
from cancer or any cause over 10 years, regard-
less of the features of the cancer at the time of 
diagnosis.14

Radiotherapy is associated with 5-year rates of 
cancer control similar to those with radical pros-
tatectomy and could be used to treat this pa-
tient’s cancer. However, effective radiation, wheth
er external beam or brachytherapy, requires very 
high doses and is associated with troublesome 
sexual and urinary side effects (from brachyther-
apy) or bowel side effects (from both external-
beam radiotherapy and brachytherapy).8 In a re-
cent comparative study of the quality of life after 
treatment of localized cancer, both forms of 
radiotherapy were associated with one or more 
bothersome complication — rectal urgency, fre-
quency of elimination, pain, fecal incontinence, 
or hematochezia — in 9% of patients within the 
first year after treatment.8 With radiation, it is 
difficult to be sure that the cancer is eradicated, 
since PSA levels rarely become undetectable. Lo-
cal recurrence tends to be detected late, if at all, 
when additional local therapy is hazardous and 
seldom effective. No randomized trials compar-
ing survival rates after radiation and surgery have 
been published, but population-based studies 
show lower overall and cancer-specific survival 
rates after radiation for all risk groups.15

Given this patient’s low PSA level and small-
volume cancer on biopsy, it is highly likely (prob-
ability, 88%) that his cancer is confined to the 
prostate gland, making him an excellent candi-
date for nerve-sparing surgery. The operative 
mortality rate in a healthy 63-year-old is less than 
0.1%. In a multi-institutional longitudinal study 
of the quality of life after radical prostatectomy, 
2 years after the procedure, 20% of patients re-
ported incontinence requiring the use of one or 
more incontinence pads daily, but urinary ob-
struction and irritation improved significantly, 
and overall distress from urinary symptoms was 
less than at baseline. Sexual function, especially 
the quality of erection, deteriorated substantially 
in the first 3 months but had improved at 2 years, 
especially in young men with low PSA levels who 
had undergone nerve-sparing surgery.8 Although 
these side effects are troublesome, they can be 

mitigated through treatments that, albeit cum-
bersome, are widely available. If experienced sur-
geons perform the surgery, the risks are much 
lower. Radical prostatectomy provides better long-
term cancer-specific and overall survival13-15 than 
expectant management or radiotherapy.

The probability that this patient’s PSA level 
would become undetectable after radical prosta-
tectomy and remain so for over 10 years is 98% 
(according to the nomogram at www.mskcc.org/
mskcc/html/10088.cfm),16 minimizing the need 
for further therapy that would adversely affect his 
quality of life. After radical prostatectomy, unlike 
radiotherapy or expectant management, any rise 
in the PSA level signals recurrent cancer, which 
can be treated safely and effectively with the use 
of low-dose radiotherapy.17

Radical prostatectomy is a delicate, technical
ly challenging procedure. Optimal results, attain-
able with the open retropubic, laparoscopic, or 
robotic-assisted approaches, depend more on the 
experience of the surgeon than on the technique 
itself. I would counsel this patient to find an 
experienced surgeon with a history of excellent 
results and to have his cancer treated through 
radical prostatectomy.

No potential conflict of interest relevant to this article was re-
ported.

From the Department of Urology, Memorial Sloan-Kettering 
Cancer Center, New York.
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