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ABSTRACT 

Prognosis of prostate cancer is more prevalent in developed World and evidence of death due to 

prostate cancer was 3% in 2005 among American men and 18% men are affected. About 30,000 

men die every year with an estimated lifetime rise of 1 in 6.The gland is located around the 

urethra which often affects urination, ejaculation and rarely defecation due to prostate diseases. It 

is evident that PSA screening will reduce mortality from prostate cancer by up to 25% and to 

avoid anxiety of false positives, biopsy pain and other complications. The risk of cancer is more 

when the ratio of free (unbound) PSA to the total PSA gets decreased (Less than 25%).  
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INTRODUCTION 

Cancer caused by accumulation of mutations or any alternation in the genome [1] and they are 

apparent by combination of different mutations instead of single mutation [2]. The complexity of 

accumulated mutations cannot be emphasized by a single path [3]. Prostate cancer is the second 

leading cancer causing death in men which is developed in the prostate gland (a gland 

reproduction system)[4,5]. These cancer trends to develop in men after fifty without any sign of 

symptoms and eventually die without any therapy [6] and evidence of associated diseases are 

heart/ circulating disease, pneumonia [7]. Prognosis of prostate cancer is more prevalent in 

developed world and evidence of death due to prostate cancer was 3% in 2005 among American 

men and 18% men are affected [8]. The predominant survey proved that African American men 

are 50-60 times more than the other countries [9,10] and two percent Nigerian men developed 

prostate cancer of which 64% died after two years [11]. 

About 30,000 men die every year with an estimated lifetime rise of 1 in 6 [12]. The function of 

male reproductive organ prostatitis to stone seminal fluid which is about 20g of weight and three 
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centimeters long [13]. The gland is located around the urethra [14] which often affects urination, 

ejaculation and rarely defecation due to prostate diseases [15,16]. The function of gland is 

associated with the hormone androgen which includes testosterone [17,18] and 

dihydrotestosterone (which is converted from testosterone within the prostate)[19]. Stage II has 

no evidence of spread of disease to other parts of the body [20] and can be diagnosed by digital 

rectal examination and it is further categorized as 

T2a-Tumor development in half or less of one lobe 

T2b-Tumor development in half or more of one lobe (but not the other lobe) 

T2c- Tumor development in both lobes of the gland 

Symptoms for prostate cancer   

Predominant symptoms are very rare except for benign prostatic hyperplasia which includes 

frequent urination both in day and night. Initial difficulty in urination [21,22]. Any changes 

within the gland directly affects the urinary function because of its location, vas deferens 

deposits [23] and secretion from the gland into semen content which may be noticed during 

sexual function and performance [24]. Advanced diseased stage may spread to other parts of the 

body or lead to bone pain or pain in vertebrae, pelvis, ribs etc.[25]. The worst case the cancer 

spreads to the femur (usually proximal part of the bone). 

Pathogenesis of the prostate cancer 

Mutation in prostate gland results in undividing mass of cells (cancer cells) which is classified as 

adenocarcinoma or glandular cancer. In the peripheral zone the gland forms clumps of cancer 

cells therefore, they are called carcinoma in situ or prostatic intraepithelial neoplasia (PIN) and 

report has yet to be proved whether PIN act as the precursor for cancer [26]. Prostate cancer 

known malignant tumor leads to cell multiplication and spread to tissues (stroma) like seminal 

vesicles, rectum and later to blood stream or lymphatic system [27] and metastasizes to bones, 

lymph nodes, rectum and bladder [28]. 

 

Table 1: Factors / Proteins in Prostate Cancer 

S.NO PROTEINS FUNCTIONS 

 

1 

 

RUNX2 
 

Prevents cancer cells from undergoing apoptosis [9] 

(Development of prostate cancer) 

2 

 

P13K/AKT Ensures prostate cancer cell survival and protection 

against apoptosis [10] 

3 XIAP Promotes prostate cancer cell survival and growth 

 

4 

 

MIC-1 Stimulates FAK signaling pathway (Promotes cell 

growth and survival) 

5 

 

PSA Prostate cancer screening 

6 PCA3 mRNA Prostate cancer screening 
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7 EPCA-2 Prostate cancer screening 

 

8 

 

PLCO Prostate cancer screening 

9 

 

BCL-2 Prostate cancer screening 

10 Ki-67 Significant predictor for prostate cancer 

 

 

Classification of prostate cancer 

Evidences of autopsy studies among Uganda, Swedish, Jamaican, Chinese, German men who 

died of other causes has registered 30% of men in age of 50s had prostate cancer [29] and men 

with high blood pressure are likely to develop prostate cancer [30]. In UK it is evident to be the 

second most common disease with 35,000 cases diagnosed every year and around 10,000 die due 

to it [31]. According to American Cancer Society Black men are more affected than Asian men 

[32] and this has evident proof related to their age, genetics, race, diet, lifestyle, medications and 

many other factors [33]. The actual mechanism of progress of prostate cancer is not clear and it 

varies between patients and also depends on various other factor [34]. The rate of survival is 23-

37 months from the time of initiation and in general, the higher the grade of progression the 

poorer is the prognosis [35]. Metastasis beyond the prostate, significantly changes and the 

probability of spread can be predicted by various tools and technologies [36]. 

 The prostate cancer is classified as low, intermediate are high risk based on 

PSA/Gleason score 

 The second classification is based on partin tables which predicts based on these 

variables namely margin states, extraprostatic extension and seminal vesicle invasion 

 Recurrence of prostate cancer: Kattanmonograms predicts the recurrence of cancer after 

surgery or radiation and it also represent the likelihood of the remaining free of disease 

in a given time interval [37]. 

Prostate Specific Antigen (PSA) 

Prostate Specific antigen (PSA) is known as semiprotein or Kallicrein-3 (KLK-3) which is 

secreted by the epithelial cells of the prostate gland. The main function of PSA is during 

ejaculation which liquefies the semen and allows the sperm swim freely [38]. The concentration 

of PSA in semen is estimated to be 2,00,000 to 5.5 million ng/ml and 0.6 to 8.98 ng/ml in the 

amniotic fluid [39]. Prostate specific antigen is a protein produced by the cells of prostate gland 

and it is at low level in blood of normal [40]. The inflammation in the prostate gland (Prostatitis) 

and enlargement of the gland known as benign prostatic hyperplasia [41]. Tissue samples may be 

stained for identification of PSA and to determine the origin of malignant cells which has 

metastasized [42]. The preferred patient’s diagnostic grey zone with serum free to total prostate 

specific antigen ratio is 10-20% [43]. 

The expression of PSA protein and mRNA showed a significant differences among the normal 

and cancerized patients [44] and it was reported that the concentration of PSA was 100 times 

higher than normal prostate. PSA is a single chain 33 KD glycoprotein serine protease which are 

covalently bound to α1-antichrymotrypsin inhibitor and encapsulated by β-macroglobulin 
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[45,46]. The presence of PSA is not an unique indicator for prostate cancer but also detect 

prostatitis or benign prostatic hyperplasia [47]. There are evidences of various side effects of due 

to other diagnostic procedures rather than PSA screening. About 2-9% experienced erectile 

dysfunction,1.8% with urinary incontinence, 2% with cardiovascular problems and 1% with 

pulmonary embolus or deep venous thrombosis and one fatality among a group of prostatic 

cancer men [48]. 

Table 2: Criteria for risk category of prostate cancer [49] 

S.NO LEVEL OF RISK AMOUNT OF PSA GLEASON SCORE CLINICAL STAGE 

1 Low risk <10 ≤ 6 ≤ T2a 

2 Intermediate risk 10-20 7 T2b/c 

3 High risk >20 ≥8 ≥T3 

 

Reports on the presence of prostate cancer in patient with liver dysfunction [50] as liver is the 

main site for PSA metabolism [51]. It is also evident that male patients with cirrhosis have 

higher estrogen and low concentration of testosterone level [52]. The quantification of PSA is 

most significant in detection, staging and monitoring of prostate cancer [53,54] and to determine 

the half-life of total PSA after radical prostatectomy in the range of 2-3 days [55,56]. There are 

various methods to distinguish between slow growing cancers and fast growing lethal cancers. 

 PSA Velocity: Change in PSA level over time and it is determined that men having 0.35 

ng/ml. PSA velocity per year have relative risk of dying from prostate cancer [57]. 

 PSA density: It is relationship between the level of PSA and the size of the prostate 

gland. 

 Free versus attached PSA: The two forms of PSA (Free and attached to protein 

molecule). The free PSA indicates the problems in man whereas, attached PSA indicates 

the presence of cancer. 

 Alteration of PSA cutoff level: The cutoff level of PSA is 2.5 or 3.0 ng/ml and above 

the level indicates the detection of prostate cancer [58]. 

CONCLUSION 

The present review has exposed the various concepts of etiology, metastasis, epidemiology and 

screening aspects of the prostate cancer among the male. This has also influenced the state and 

the significance of the prostate specific antigens in diagnosis of this disease. The overall idea 

about the cancer will pave a way for the clarity state of the disease and symptoms during the 

prognosis of the disease.  

Conflict of Interest: Not applicable. 

REFERENCES 

1. Moritz Gerstung, MichaeBaudis, HolgerMoch and Nike BeerenWinkel. Quantifying 

cancer progression with conjunctive Bayesian networks. Bioinformatics,vol. 25(1), 

pp.2809-2815, 2009. 

2. J.D. Hanisworth and F.A. Greco.Treatment of proteins with cancer of an unknown 

primary site. N Engl J Med., vol. 329,pp.257-263, 1993. 



International Journal of Pharmaceutical Science and Health Care                        Issue 5, Vol. 4 (July - August. 2015) 

Available online on http://www.rspublication.com/ijphc/index.html                                                 ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 41 
 

3. L. Liotta and  E. Petricoin. Molecular profiling of human cancer. Nat. Rev. Genet. , vol. 

1,pp.48-56, 2000. 

4. K. Kamai and R.J. Babaian. Advances in the application of prostate specific antigen in 

the detection of early stage prostate cancer. Semin.Onco.,vol. 26,pp.140-149, 2005. 

5. J.A. Smith, R.C. Chan  and  S.S. Chang. A comparison of the incidence and location of 

positive surgical margins in robotic assisted laparoscopic radical prostate ectomy and 

open retro public radical prostatectomy. J. Urol.,vol. 78(6),pp.2385-2389, 2007. 

6. D.C. Miller, K.S. Hafez, A. Stewart, J.E. Montie and J.T.Wei. Prostate carcinoma 

presentation, diagnosis and staging, A update form the National Cancer Data Base. 

Cancer,vol. 98(6),pp.1169-78, 2003. 

7. Van der Cruijisen, I.W. Koeter, A.N. Vis, M.J. Roolol, M.F. Wildhagen, H.J. De Koing, 

T.H. Van der Kwast and F.H. Schrider. Conparison of screen detected and clinically 

diagnosed prostate cancer in the European randomized study of screening for prostate 

cancer section Rotterdam. Urol.,vol. 174(1),pp,2-5, 2005. 

8. K.J. Pienta. Etiology, epidemiology and prevention of carcinoma of the prostate. In 

Walsh PC, Retick AB, Vaughan ED. Eds. Camphell’s Urology. 7
th

 Ed. Philadelphia PA, 

Sauden, pp.2489-2495, 2007. 

9. A. Jemel, T. Murray, F. Ward,  A. Samuels, R.C. Tiwari, A. Ghafoor, F.J. Feuer and M.J. 

Thun.  Cancer statistics.Cancer J.Clin., vol. 55(1), pp.10-30, 2005. 

10.  K. Waker. Descriptive epidermiology of prostate cancer in Japan and Wastern countries. 

Nippon Rinsho.,vol. 63(2),pp.207-212, 2005. 

11.  M.Jaubert de Beaujeu and Y. Chavrier. Deformation of the anterior thoracic wall. 

Ann.Chir.Thorac. Cardiovascular,vol. 15(1),pp.1-6, 1976. 

12.  D.N. Osegbe.  Prostate cancer in Nigerians facts and nonfacts. J. Urol.,vol. 

157(4),pp.1340-1343, 1993. 

13.  I. Leav, J. Plescia, H.L. Goel, J. Li, Z. Jiang, R.J. Cohen, L.R. Languino and D.C. 

Altieri. Cytoprotective mitochondrial chaperone TRAP-1 as a novel molecular target in 

localized and metastatic prostate cancer. Am. J.Pathol., vol. 176(1), pp.393-401, 2010. 

14.  J. Zha and Y.F. Huang. TGF beta/Smad in prostate cancer an update Zhonghma. Nan. 

Ke. Xue.,vol. 15(9),pp.840-843, 2009. 

15.  S.J. Watanebe, Y. Miyata, S. Kanda,  T. Iwata, T. Hayashi, H. kanetake and H. Sakai. 

Expression of X-linked inhibitor of apoptosis protein in human prostate cancer specimens 

with and without neo-adjuvant hormonal therapy. J. Cancer Res.Clin.Oncol.,vol. 

136(5),pp.787-793, 2009. 

16.  S. Senapati,  S. Rachagani, K. Chaudhary, S.I. JohanssonI, R.K. Singh and S.K. Batra. 

Overexpression of macrophage inhibitory cytokine-I induces metastasis of human 

prostate cancer cells through signaling pathway. Oncogene,vol. 29(9),pp.1293-1302, 

2009. 

17.  N.V. Narizhneva,  N.D. Tararova,  P. Ryabokon, I. Shyshynova, A. Prokvolit, P.G. 

Komarov, A.A Permal and K.V. Gudkov. Small molecule screening reeds a transcription 

independent pro survival function of androgen receptor in castration resistant prostate 

cancer. Cell Cycle,vol. 8(24),pp.4155-4167, 2009. 

18.  V.Yao, C.E. Berkman, J.K. Choi, D.S.O’ Keefe and D.J. Bacich. Expression of prostate-

specific membrane antigen (PSMA) increases cell folate uptake and proliferation and 

suggests novel role for PSMA in the uptake of the non-poly glutamate folate, folic acid. 

Prostate.,vol. 70(3), pp.305-307, 2007. 



International Journal of Pharmaceutical Science and Health Care                        Issue 5, Vol. 4 (July - August. 2015) 

Available online on http://www.rspublication.com/ijphc/index.html                                                 ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 42 
 

19.  P. Daniel.  Petrylak. Caring 4 Cancer: Complete source for knowledge and support –

strategies to improve treatment. Clin. Cancer Res.,vol. 17, 63-66, 2007. 

20.  N. Aziz, A.K. Jha, C. Thanos, R. Basha  and  A. Bose. Structural markers in prostate 

cancer serum imaged sex vivo using cryogenic transmission electron microscopy. J. 

Electron Microsc.,vol. 95,pp.25-28, 2010. 

21.  D.J. Gallangher, M.M. Gaudet, P. Pal, T. Kirchhaff, I. Balisteer, K. Vora, J. Bhatia, Z. 

Stadler, S.J. Fine, V. Reuter, M. Zelefsky, M.J. Morris,  H.J. Scher , R.J. Klein, L. 

Norton,  J.A. Eastham, P.T. Scardino, M.E. Robson, R.J. Klein, L. Norton and K. Offit 

Germline BRC a mutations denote a clinicopathologic subset of prostate cancer. Clin. 

Cancer Res.,vol. 16,pp.2115-2121, 2010. 

22.  W.J. Catalona  and  S. Loeb. Prostate cancer screening and determining the appropriate 

prostate specific antigen cutoff values. J. Nat.Compr. Conc. Net,vol. 8,pp.265-270, 2009. 

23. L.H. Cazares, D. Troyer, S. Mendrinos, R.A. Lance, J.Q. Nyalwidhe, H.A. Beydown, 

M.A. Clements, R.R. Drake and O.J. Semmes. Imaging mass spectrometry of a specific 

fragment of mitogen from uninvolved prostate tissue. Clin. Cancer Res.,vol. 15,pp.5541-

5551, 2009. 

24.  C. Chisholm, M. Spickerman  and  W. Koss. Undetectable prostate specific antigen in 

the absence of previous prostatectomy: Laboratory error or true finding? Lab Med.,vol. 

40,pp.466-467, 2009. 

25.  S.L. Mcfall, J. Ureda, T.L. Byrd, A. Valdes, P. Morales, D.B. Sctt, D. William, J. 

Calderon-Mora, M.E. Casillas and  E.C.Y. Chan.  What is needed for informed decisions 

about prostate cancer screening perspectives of African-Americans and Hispanic 

man.Health Educ. Res.,vol. 24,pp.280-291, 2009. 

26.  M.R. Cooperberg, J.M.  Broering and  P.R. Carroll.  Risk assessment for prostate cancer 

metastasis and mortality at the time of diagnosis. J.Hlth. Cancer Inst.,vol. 

101(12),pp.878-887, 2009. 

27.  K.H. Zhao, D.J. Hernandez, M. Han,  E.B. Humphreys, L.A. Mangold and  A.W. Partin.  

External validation of university of California. San Francisco, cancer of the prostate risk 

assessment score. Urol.,vol. 72(2),pp.396-400, 2008. 

28.  L.A.G. Ries, D. Melberg, M. Krapcho and M.V. Bethesda. JEER cancer statistics 

review. National cancer institute,pp.25-29, 2004. 

29.  I. M. Thompson, D.K. Pauler and P.J. Goodman.  Prevalence of prostate cancer among 

men with prostate specific antigen level. New England J. Medicine,vol.  

350(22),pp.2239-2249, 2004. 

30.  D.S. Smith,  P.A. Humphury and W.J. Catalona. The early detection of prostate 

carcinoma with prostate specific antigen. The Washington University Experience. 

Cancer.,vol. 80(9),pp.1853-1856, 2011. 

31.  A.Y. Chuang,  A.M. De Margo, R.W. Velti, R.B. Sharma, C.J. Bicherich and J. Epstein. 

Immunochaistochemical differentiation of high grade prostate carcinoma from urothelial 

carcinoma. Am. J. Surg.Pathol.,vol. 31(8),pp.1246-1255, 2007. 

32.  J.C. Figueiredo, M.V. Grau, R.W. Haile, R.S. Sandler, R.W. Summers, R.S. Bresalier, 

C.A. Burke, G.E.  MckeownEyssen and  J.A. Baron. Folic acid and risk of prostate 

cancer results from a randomized clinical trial. J. Nat. Cancer Inst,,vol. 101(6), pp.432-

435, 2009. 



International Journal of Pharmaceutical Science and Health Care                        Issue 5, Vol. 4 (July - August. 2015) 

Available online on http://www.rspublication.com/ijphc/index.html                                                 ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 43 
 

33.  J.F. Oesterling, S.J. Jacobson  and  G.G. Klee. Free, complex and total serum prostate 

specific antigen. The establishment of appropriate reference ranges for their 

concentration and ratio, J. Urol.,vol. 154: pp.1090-1095, 2009. 

34.  P. Pinzani, K. Lind, F. Malentacchi, G. Nesi, F. Selvianti, D. Villani, M. Kubista, M. 

Pazzagli  and  C. Oriando. Prostate specific antigen mRNA and protein levels in laser 

micro dissected cells of human prostate measured by real time reverse transcriptase-

quantitative polymerase chain reaction and immune quantitative polymerase chain 

reaction. Human Pathol.,vol. 39(10), pp.1474-1482, 2008. 

35. V. A. Kirsh, U. Peyers, S.T. Mayne, A.F. Subar, N. Chatterjee, C.C. Johnson and  R.B. 

Hayes. Prospective study of ruit and vegetable intake and risk of prostate cancer. J. Natl. 

Cancer Inst.,vol. 99(15): pp.1200-1209, 2009. 

36. A. Urisman, R.J. Molinaro, N. Fischer, J.J. Plummer, G. Casey, E.A. Klein  K. Malathi, 

C. Magi Galluzzi, R.R. Tubber, D. Ganem, R.H. Silverman and H. Detissi. 

Indentrification of a novel gamma retro virus in prostate tumors of patients homozygous 

for R46 2Q RNA SEL variant. PlOS.Patho.,vol. 2(3),pp.325-327, 2006. 

37.  G.G.Giles, G. Severi, D.R. English, M.R. McCredie, R. Borland, P. Boyle, and  J.L. 

Hopper. Sexual factors and prostate cancer. BJU Inst.,vol. 92(3), pp.211-216, 2003. 

38.   B.H. Muller,  H. Bessus, F. Ducancel, C. JolivetReynauld and E.A. Stura. Crystal 

structure acyl intermediate and an activating antibody. J. Mol. Biol.,vol. 376(4), pp.1021-

1033, 2008. 

39.  S.P. Bulk, Y.J. Ko and G.J. Bubley. Biology of Prostate specific antigen. J. of 

Clin.Onco.,vol. 21(2),pp.383-391, 2001. 

40.  L.G. Gomella, X.S. Lia, E.J. Trabulsi, W.K. Kelly, R. Myers, T. Showalter, A. Dicker 

and R. Wender. Screening for prostate cancer, the current evidence and guidelines 

controversy. The Canadian J. of Urol.,vol. 18(5), pp.5875-5883, 2011. 

41.  N. Kurahashi, M. Innoue, M. Iwasaki, S. Sasazuki  and  A.S. Tsugane. Dairy product 

saturated fatty acid and calcium intake and prostate cancer in a prospective cohort of 

Japanese men Cancer Epidemiology, Biomarkers and Prevention,vol. 17(4),pp.930-937, 

2008. 

42.  P.C. Walsh, H. Lepor and J.C. Eggleston. Radical prostateactemy with preservation of 

sexual function, anatomical and pathological considerations. The Prostate.,vol. 

4(5),pp.473-485, 1983. 

43.  P. Dimitropoulon, A. Lophatamanson, D. Easton, R. Peacock, D.P. Dearnaley,  M. Guy, 

S. Edwards,  L. O’Brian, A. Hall, R. Wilkinson, R.  Eeles and K.R. Muisr. Sexual activity 

and prostate cancer risk in men diagnosed at a younger age. BJU Int.,vol. 103(2),pp.178-

185, 2009. 

44.  F.L. Crowe, N.E. Allen and P.N. Apleby. Fatty acid composition of plasma 

phospholipids and risk of prostate cancer in a case-control analysis nested within the 

European prospective investigation into cancer and nutrition. The Ameri. J. of 

Clin.Nutr.,vol. 88(5),pp.1353-1363, 2008. 

45.  R. Schlaberg, D. J. Choe, K.R. Brown, H.M. Thaker and I.R. Singh. XMRV is present in 

malignant cancer, especially high grade tumors. Proc. Natl. Acad.  Sci. USA,vol. 106(38), 

pp.16351-16356, 2009. 

46.  J. Shannon, S. Tewodertos, M. Garzotto, T.M. Beer, R. Derenick, A. Palma and  P.E.  

Farris. Statis and prostate cancer risk: a case control study. Am. J.Epidermiol.,vol. 162(4): 

pp.318-325, 2005. 



International Journal of Pharmaceutical Science and Health Care                        Issue 5, Vol. 4 (July - August. 2015) 

Available online on http://www.rspublication.com/ijphc/index.html                                                 ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 44 
 

47.  Leong, S.Y. Anthony, Cooper, K. Kumarason and W.H. Joel. Manual of diagnostic 

cytology Greenwich Medical Media Ltd. pp.79-80, 2003. 

48.  O.Bill, Gartside, J. Kelvin, Brewer and L. Carmella Strong. Estimation of prostate 

specific antigen extraction efficiency from forensic samples using the serateca PSA, 

semiquantsemiquantitative membrane test. Forensic science communications,vol. 5(2), 

pp.5-11, 2003.   

49.  M. Kurriyama, M.C. Wang, L.D. Papsidero, C.S. Killian, T. Shimano, L. Valenzuela, T. 

Nishiura, G.P. Murphy and T.M. Chu. Quantification of prostate specific antigen in 

serum by a sensitive enzyme immunoassay. Cancer Res.,vol. 40(12),pp.4658-4662, 1998. 

50.  H. Liliza, A. Christenson and U. Dahlen. Prostate specific antigen in serum occurs 

predominantly in complex with alpha-antihymotrypsin. Clin. Chem.,vol. 37,pp.1618-

1627,1991. 

51.  P.B. Williams, J.A. Eastern and D.J. Culkin. Influence of hepatic function on serum 

levels of prostate specific antigen. J. Urol.,vol.158,pp.1332-1335, 1997. 

52.  R.B. Darlington. Radicals and squares: Statistical methods for the behavioral sciences. 

Logan Hill Press, New York. pp.229-503. 

53.  I. N. Kabalin and J.C. Hornberger. Prostate specific antigen is not excreted by human 

kidney or eliminated by routine hemodialysis. Urol.,vol. 37: pp.308-316, 1991. 

54.  S.J. Freedland. Clinical characteristics in black and white men with prostate cancer in an 

equal access medical centre. Urol.,vol. 55, pp.387-390, 2000. 

55.  T.A. Stamey. Prostate specific antigen in the preoperative and postoperative evaluation 

of localized prostatic cancer treated with radical prostatectomy. J.Urol.,vol. 139,pp.766-

772, 1998. 

56.  V. Ravery, A. Heulemans and L. BocconGibod. Clearance of free and total serum PSA 

after prostatic surgery. Eur. Urol.,vol. 33,pp.251-254, 1998. 

57.  I.M. Thompson, D.K. Pauler and P.J. Goodman.  Prevalence of prostate cancer among 

men with a prostate specific antigen level. New Engl. J. of Medicine, vol. 350(22), 

pp.2239-2249, 2004. 

58.  H.B. Carter,  L. Ferrucci and Kettermann. Detection of life threatening prostate cancer 

with prostate specific antigen velocity during a window of curability. J. of Nat. cancer 

Institute,vol. 98(21), pp.1521-1527, 2006.                  

        

 

 

 

 


