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Abstract
Background: Prostate cancer is a very common malignancy affecting males worldwide. There is
a need to understand its risk factors, early detection and prevention approach to this disease.
Methods: Prostate cancer risk factors, early detection were reviewed from the literature and the
available guidelines for screening were reviewed and summarized.
Results: Prostate cancer early detection can be done by performing digital rectal examination
and obtaining prostate specific antigen (PSA). Although generally the screening is done after age
50, in some higher risk group, it should be done at younger age. However, this has to be done
after discussion with the patients each individual situation. General public screening is
controversial and there is no prove of impact on survival.
Conclusion: Screening for prostate cancer should be individualized and patients should be
counseled about it prior to performing the test.
Prostate cancer is the most common cancer diagnosed in North American men, excluding skin
cancers. It is estimated that in 2008, approximately 186,320 new cases and 28,660 prostate
cancer-related deaths will occur in the United States.
Prostate cancer is now the second leading cause of cancer death in men, exceeded only by lung
cancer. It accounts for 25% of all male cancers and 10% of male cancer-related deaths.(1)
Regional differences have been observed in prostate cancer incidence and mortality rates and in
rates of radical prostatectomy. The increased incidence until 1989 was most likely the result of
increased tumor detection due to increasing rates of transurethral prostatectomy(2, 3) Subsequent
increases were most likely the result of widespread use of PSA testing for early detection and
screening.(4, 5)
Risk Factors
Prostate cancer is uncommonly seen in men younger than 50 years; the incidence rises rapidly
with each decade thereafter. The age-adjusted incidence is higher in African American males
(258.3 per 100,000) than in white males (163.4 per 100,000)(6)
African American males have a higher mortality from prostate cancer, even after attempts to
adjust for access-to-care factors.(7)
Men with a family history of prostate cancer are at an increased risk of the disease compared with
men without this history.(8, 9)
Other potential risk factors besides age, race, and family history of prostate cancer include
alcohol consumption, vitamin or mineral interactions, and other dietary habits.(10 – 14)
There is an association between primary tumor volume and local extent of disease, progression,
and survival.(15)
A review of a large number of prostate cancers in radical prostatectomy, cystectomy, and autopsy
specimens showed that capsular penetration, seminal vesicle invasion, and lymph node
metastases were usually found only with tumors larger than 1.4 cc.(16) Furthermore, the

semiquantitative histopathologic grading scheme proposed by Gleason is reasonably reproducible
among pathologists and correlates with the incidence of nodal metastases and with patient
survival in a number of reported studies.(17)
Cancer statistics from the American Cancer Society and the National Cancer Institute indicated
in 2004 that the proportion of disease diagnosed at a locoregional stage and at a distant stage is
91% and 5% for whites, compared with 89% and 7% for African Americans, respectively.(18)
Stage distribution of prostate cancer is affected substantially by the intensity of early detection
efforts.
With the proliferation of PSA for early detection, reviews of large numbers of asymptomatic men
with prostate cancer found that most have organ-confined disease. One study found that 63% of
cancers detected in men undergoing their first screening PSA were pathologically organ-confined
cancers; the percentage increased to 71% if cancer was detected on a subsequent examination.
(19)
Screening
Before the 1990s, the digital rectal examination (DRE) was the test traditionally used for prostate
cancer screening. Two other procedures are also available: transrectal ultrasound (TRUS) imaging
and serum prostate-specific antigen (PSA) concentrations.(20)
Digital Rectal Exam (DRE)
Although DRE has been used for many years, careful evaluation of this modality has yet to take
place. Several observational studies have examined process measures such as sensitivity and casesurvival data, but without appropriate controls and with no adjustment for lead-time and length
biases.(21, 22)
Since PSA assays became widely available in the late 1980s, DRE alone is rarely discussed as a
screening modality. A number of studies have found that DRE has a poor predictive value for
prostate cancer if PSA is at very low levels.
In the European Study on Screening for Prostate Cancer, it was found that if DRE is used only
for a PSA higher than 1.5 ng/mL (thus, no DRE is performed with PSA < 1.5 ng/mL), 29% of
all biopsies would be eliminated while maintaining a 95% prostate cancer detection sensitivity. By
applying DRE only for patients with a PSA higher than 2.0 ng/m, the biopsy rate would decrease
by 36% while sensitivity would drop to only 92%.(23)
A previous report from this same institution found DRE to have poor performance
characteristics. Among 10,523 men randomly assigned to screening, it was reported that the
overall prostate cancer detection rate using PSA, DRE, and TRUS was 4.5% compared with only
2.5% if DRE alone had been used. Among men with a PSA lower than 3.0 ng/mL, the PPV of
DRE was only 4% to 11%. (24)
Rectal examination is inexpensive, relatively noninvasive, and nonmorbid and can be taught to
nonprofessional health workers; however, its effectiveness depends on the skill and experience of
the examiner. The possible contribution of routine annual screening by rectal examination to
reducing prostate cancer mortality remains to be determined.
Transrectal Ultrasound and Other Imaging Tests
Imaging procedures have been suggested as possible screening modalities for prostate cancer.
Prostatic imaging is possible by ultrasound, computed tomography, and magnetic resonance
imaging. Each modality has relative merits and disadvantages for distinguishing different features
of prostate cancer. Ultrasound has received the most attention, having been examined by several
investigators in observational settings.(25)

Sensitivity ranged from 71% to 92% for prostatic carcinoma and 60% to 85% for subclinical
disease. Specificity values ranged from 49% to 79%, and positive predictive values in the 30%
range have been reported. The sensitivity and positive predictive value for ultrasound as a single
test may be better than for rectal examination. The rate of cancer is extremely low among
ultrasound-positive patients in whom rectal and PSA examinations are normal.(26)
Contemporary prostate biopsy relies on spring-loaded biopsy devices that are either digitally
guided or guided via ultrasound. TRUS guidance is the most frequently used method of directing
prostate needle biopsy because there is some suggestion that the yield of biopsy is improved with
such guidance.(27)
With the virtually simultaneous clinical acceptance of TRUS, spring-loaded biopsy devices, and
the proliferation of PSA screening in the late 1980s, the number of prostate cores obtained from
patients with either an abnormal DRE or PSA was most commonly six, using a sextant method
of sampling the prostate.(28)
There is evidence that the predictable increase in cancer detection rates that would be expected
by increasing the number of biopsy cores beyond six does occur; e.g., biopsies with 12 or 15
cores would increase the proportion of biopsied men having cancer detected by 30% to 35%.(29,
30)
The extent to which such increased detection will reduce morbidity and mortality from the
disease or increase the fraction of men treated unnecessarily is unknown.
Prostate-Specific Antigen (PSA)
The PSA test has been examined in several observational settings for initial diagnosis of disease,
as a tool to monitor for recurrence after initial therapy, and for prognosis of outcomes after
therapy. There is no PSA value below which a man can be assured that he has no risk of prostate
cancer. Parameter estimates for this test include sensitivity in the range of 70%.(31)
The potential value of the test appears to be in its simplicity, objectivity, reproducibility, relative
lack of invasiveness, and relatively low cost. PSA has increased the detection rate of early-stage
cancers, many of which may be curable by local-modality therapies.(32-35)
Experience with repeat PSA screening suggests that tumors detected on follow-up examinations
are of lower clinical stage and grade.(36)
Although a cutoff value of 4.0 ng/mL is frequently used to prompt prostate biopsy, screening
studies have demonstrated that lowering the PSA cutoff will substantially increase the number of
cancers detected, particularly in African Americans.(37)
An initial PSA lower than 2.5 ng/mL is associated with a very low risk of cancer detection within
a 4-year follow-up.(36-38)
The Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial (PLCO) is a multicenter,
randomized, two-armed trial designed to evaluate the effect of screening for prostate, lung,
colorectal, and ovarian cancer on disease-specific mortality. Enrollment began in November 1993
and concluded in June 2001. Participants were randomly assigned to the screening or control
arm. A total of 76,705 men were enrolled, 38,250 of whom were assigned to the screening arm.
Of these, 34,244 men underwent an initial PSA and/or DRE screening examination. Compliance
rates for PSA and DRE were roughly equivalent at 89%. More than 99% of men who underwent
screening with either PSA or DRE received both screening tests.(39)

Table 1: Summary of Prostate, Lung, Colon and Ovarian (PLCO) Screening
Screening Test Administered
Number of Men Receiving Test
Positive Test (%): DRE Suspicious
for Cancer; PSA >4 ng/mL
Biopsies (% of positives)
Prostate Cancer (% of biopsies)
Prostate Cancer (% of positives)

PSA
N0 (%)
34, 233

DRE
N0 (%)
34, 115

PSA or DRE
N0 (%)
34, 224

2, 717 (7.9)

2, 482 (7.3)

4, 801 (14.1)

1, 112 (40.9)
489 (44.0)
489 (18.0)

639 (25.7)
219 (34.3)
219 (8.8)

1, 510 (31.5)
556 (36.8)
556 (11.6)

PSA: Prostate specific Antigen. DRE: Digital Rectal Examination
Various approaches aimed at improving the performance of PSA in early cancer detection have
been tested. None are clearly more accurate than total serum PSA levels, but these approaches
are listed below.
• Complexed PSA and percent-free PSA
• Third-generation PSA
• PSA density
• PSA density of the transition zone
• Age-adjusted PSA
• PSA velocity
Frequency of screening
The optimal frequency and age range for PSA (and DRE) testing are unknown (40, 41). Cancer
detection rates have been reported to be similar for intervals of 1 to 4 years. (42)
Table 2: American Cancer Society Recommendation
Population
Average risk
Moderate high risk (one first degree
relative with prostate cancer <65)
High risk (several first degree relatives
with prostate cancer)

Age
≥ 50

Performing PSA, DRE

≥ 45

Only after discussing riskbenefits and patient agrees

≥ 40

References
1. American Cancer Society. Cancer Facts and Figures 2008. Atlanta, Ga: American Cancer Society,
2008.
2. Potosky AL, Kessler L, Gridley G, et al.: Rise in prostatic cancer incidence associated with increased
use of transurethral resection. J Natl Cancer Inst 82 (20): 1624-8, 1990.
3. Levy IG, Gibbons L, Collins JP, et al.: Prostate cancer trends in Canada: rising incidence or increased
detection? CMAJ 149 (5): 617-24, 1993
4. Potosky AL, Miller BA, Albertsen PC, et al.: The role of increasing detection in the rising incidence of
prostate cancer. JAMA 273 (7): 548-52, 1995.
5. Jacobsen SJ, Katusic SK, Bergstralh EJ, et al.: Incidence of prostate cancer diagnosis in the eras before
and after serum prostate-specific antigen testing. JAMA 274 (18): 1445-9, 1995.
6. Ries LAG, Harkins D, Krapcho M, et al.: SEER Cancer Statistics Review, 1975-2003. Bethesda,
Md: National Cancer Institute, 2006.
7. Robbins AS, Whittemore AS, Van Den Eeden SK: Race, prostate cancer survival, and membership
in a large health maintenance organization. J Natl Cancer Inst 90 (13): 986-90, 1998.
8. Steinberg GD, Carter BS, Beaty TH, et al.: Family history and the risk of prostate cancer. Prostate 17
(4): 337-47, 1990.
9. Matikainen MP, Schleutker J, Mörsky P, et al.: Detection of subclinical cancers by prostate-specific
antigen screening in asymptomatic men from high-risk prostate cancer families. Clin Cancer Res 5 (6):

1275-9, 1999.
10. Hayes RB, Brown LM, Schoenberg JB, et al.: Alcohol use and prostate cancer risk in US blacks and
whites. Am J Epidemiol 143 (7): 692-7, 1996.
11. Platz EA, Leitzmann MF, Rimm EB, et al.: Alcohol intake, drinking patterns, and risk of prostate
cancer in a large prospective cohort study. Am J Epidemiol 159 (5): 444-53, 2004.
12. Eichholzer M, Stähelin HB, Gey KF, et al.: Prediction of male cancer mortality by plasma levels of
interacting vitamins: 17-year follow-up of the prospective Basel study. Int J Cancer 66 (2): 145-50,
1996.
13. Gann PH, Hennekens CH, Sacks FM, et al.: Prospective study of plasma fatty acids and risk of
prostate cancer. J Natl Cancer Inst 86 (4): 281-6, 1994.
14. Morton MS, Griffiths K, Blacklock N: The preventive role of diet in prostatic disease. Br J Urol 77
(4): 481-93, 1996 .
15. Freedland SJ, Humphreys EB, Mangold LA, et al.: Risk of prostate cancer-specific mortality following
biochemical recurrence after radical prostatectomy. JAMA 294 (4): 433-9, 2005.
16. McNeal JE, Bostwick DG, Kindrachuk RA, et al.: Patterns of progression in prostate cancer. Lancet
1 (8472): 60-3, 1986.
17. Resnick MI: Background for screening--epidemiology and cost effectiveness. Prog Clin Biol Res 269:
111-22, 1988.
18. Ries LAG, Eisner MP, Kosary CL, et al., eds.: SEER Cancer Statistics Review, 1975-2002.
Bethesda, Md: National Cancer Institute, 2005.
19. Catalona WJ, Smith DS, Ratliff TL, et al.: Detection of organ-confined prostate cancer is increased
through prostate-specific antigen-based screening. JAMA 270 (8): 948-54, 1993.
20. Scardino PT: Early detection of prostate cancer. Urol Clin North Am 16 (4): 635-55, 1989.
21. Gilbertsen VA: Cancer of the prostate gland. Results of early diagnosis and therapy undertaken for cure
of the disease. JAMA 215 (1): 81-4, 1971
22. Jenson CB, Shahon DB, Wangensteen OH: Evaluation of annual examinations in the detection of
cancer: special reference to cancer of the gastrointestinal tract, prostate, breast, and female generative tract.
JAMA 174(14): 1783-1788, 1960.
23. Beemsterboer PM, Kranse R, de Koning HJ, et al.: Changing role of 3 screening modalities in the
European randomized study of screening for prostate cancer (Rotterdam). Int J Cancer 84 (4): 437-41,
1999.
24. Schröder FH, van der Maas P, Beemsterboer P, et al.: Evaluation of the digital rectal examination as a
screening test for prostate cancer. Rotterdam section of the European Randomized Study of Screening for
Prostate Cancer. J Natl Cancer Inst 90 (23): 1817-23, 1998.
25. Waterhouse RL, Resnick MI: The use of transrectal prostatic ultrasonography in the evaluation of
patients with prostatic carcinoma. J Urol 141 (2): 233-9, 1989.
26. Cooner WH, Mosley BR, Rutherford CL Jr, et al.: Clinical application of transrectal ultrasonography
and prostate specific antigen in the search for prostate cancer. J Urol 139 (4): 758-61, 1988.
27. Renfer LG, Schow D, Thompson IM, et al.: Is ultrasound guidance necessary for transrectal prostate
biopsy? J Urol 154 (4): 1390-1, 1995.
28. Hodge KK, McNeal JE, Stamey TA: Ultrasound guided transrectal core biopsies of the palpably
abnormal prostate. J Urol 142 (1): 66-70, 1989.
29. Levine MA, Ittman M, Melamed J, et al.: Two consecutive sets of transrectal ultrasound guided sextant
biopsies of the prostate for the detection of prostate cancer. J Urol 159 (2): 471-5; discussion 475-6,
1998.
30. Eskew LA, Bare RL, McCullough DL: Systematic 5 region prostate biopsy is superior to sextant
method for diagnosing carcinoma of the prostate. J Urol 157 (1): 199-202; discussion 202-3, 1997.
31. Partin AW, Oesterling JE: The clinical usefulness of prostate specific antigen: update 1994. J Urol
152 (5 Pt 1): 1358-68, 1994.
32. Catalona WJ, Smith DS, Ratliff TL, et al.: Detection of organ-confined prostate cancer is increased
through prostate-specific antigen-based screening. JAMA 270 (8): 948-54, 1993.
33. Babaian RJ, Mettlin C, Kane R, et al.: The relationship of prostate-specific antigen to digital rectal
examination and transrectal ultrasonography. Findings of the American Cancer Society National
Prostate Cancer Detection Project. Cancer 69 (5): 1195-200, 1992 .
34. Brawer MK, Chetner MP, Beatie J, et al.: Screening for prostatic carcinoma with prostate specific
antigen. J Urol 147 (3 Pt 2): 841-5, 1992.

35. Mettlin C, Murphy GP, Lee F, et al.: Characteristics of prostate cancers detected in a multimodality
early detection program. The Investigators of the American Cancer Society-National Prostate Cancer
Detection Project. Cancer 72 (5): 1701-8, 1993.
36. Smith DS, Catalona WJ, Herschman JD: Longitudinal screening for prostate cancer with prostatespecific antigen. JAMA 276 (16): 1309-15, 1996 Oct 23-30.
37. Smith DS, Carvalhal GF, Mager DE, et al.: Use of lower prostate specific antigen cutoffs for prostate
cancer screening in black and white men. J Urol 160 (5): 1734-8, 1998.
38. Moul JW, Connelly RR, Mooneyhan RM, et al.: Racial differences in tumor volume and prostate
specific antigen among radical prostatectomy patients. J Urol 162 (2): 394-7, 1999.
39. Andriole GL, Levin DL, Crawford ED, et al.: Prostate cancer screening in the Prostate, Lung,
Colorectal and Ovarian (PLCO) Cancer Screening Trial: findings from the initial screening round of a
randomized trial. J Natl Cancer Inst 97 (6): 433-8, 2005.
40. Etzioni R, Cha R, Cowen ME: Serial prostate specific antigen screening for prostate cancer: a computer
model evaluates competing strategies. J Urol 162 (3 Pt 1): 741-8, 1999.
41. Ross KS, Carter HB, Pearson JD, et al.: Comparative efficiency of prostate-specific antigen screening
strategies for prostate cancer detection. JAMA 284 (11): 1399-405, 2000.
42. van der Cruijsen-Koeter IW, Roobol MJ, Wildhagen MF, et al.: Tumor characteristics and prognostic
factors in two subsequent screening rounds with four-year interval within prostate cancer screening trial,
ERSPC Rotterdam. Urology 68 (3): 615-20, 2006.

