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Background: Prostate cancer is a significant cause of morbidity and
mortality in male above forty years. Thromboembolic complication is the
second cause of mortality among prostate cancer patients.

Aim: these study seek to review the available literature on thrombotic
complication among prostate cancer patient with emphasis on Von
Willebrand Factor (VWF) and antithrombin activity among prostate cancer
patients as this will help to raise the awareness of thromboprophylaxis
and risk assessment score use respectively, to improve quality of life and
management outcome.

Method: A comprehensive literature search was performed using the
internet search engineslinked to academic databases including Pubmed,
Google Scholar, Ebsco, Hinari, Scopus, etc. Studies involving hemostatic
disorders in Nigeria were thoroughly searched, and the references of
such articles were also searched for any probable relevant informations.
Conclusion: Haemostatic disorder in prostate cancer is a serious
condition that is associated with increase morbidity and mortality due to it
hypercoagulable and prothroembolic state. There is paucity of information
on this disorder in our environment with inconsistency in the available
studies. More studies with further research on the level of other natural
anticoagulant are required to verify the correlation between this disorder
and thromboembolic complication among prostate cancer subjects.
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INTRODUCTION

The human prostate is a compound tubular-alveolar gland
[1]. The rudimentary prostate gland develops in the human
embryo as an epithelial bud growing laterally from the
urogenital system at the site of Mullerian tubercle under the
influence of testosterone which is synthesized by the fetal
testis and also involved is the Anti-Mullerian Hormone
(AMH) [1]. McNeal divided the prostate gland into three
major histologically distinct and anatomically separated
[2]. These the

fibromuscular stroma that surrounds the organ and two

zones areas include non-glandular
glandular regions termed peripheral and central zones
respectively. These zones form the seat of the three major
causes of morbidity; benign prostate hyperplasia, prostatitis
and prostate cancer [3, 4]. As such it commands more

attention than might be expected from such an organ.

Prostate cancer which is one of the morbidity arising from
the peripheral zone of the prostate is characterized by
abnormal and uncontrollable proliferation of the glandular
tissue that comprises that zone of the prostate [5]. Prostate
cancer is the second most common cause of cancer death in
men in most developed countries and the fifth leading cause
of cancer death among men worldwide [5,6]. It has been
reported to be the leading cause of cancer death in 46
countries with highest mortality reported in Sub-Sahara
Africa and the Caribbean [6]. Globally, the highest incidence
was reported in France (Guadeloupe) with age-standardized
rate reported as 189.1 per 100,000 individuals and the
highest mortality rate was also reported in Barbados [5, 6].
High incidence rates are also seen in New Zealand (90.8, age
standardized rate per 100,000), UK (80.7) and in America
[7]. Although, mortality rates differ from the incidence,
clevated mortality rates are seen in the Sub-Saharan Africa.
Studies in Africa have shown variable incidences ranging
from 3.2 per 100,000 in Zimbabwe, 5.2 in Uganda, 4.4 in
Senegal [8-10]. Eminent scholars in Nigeria have reported
varying but relatively high incidence rates among Nigerian
men [11-13]. A high incidence of 37.4% was reported in Port
Harcourt by Obiorah er al [7].

A total of 1.3 million new cases of prostate cancer were
recorded in 2018 with an estimate of about 174,650 new
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cases and about 31,620 deaths from prostate cancer in 2019
as estimated by the America Cancer Society [14]. There is
a direct correlation between prostate cancer and age.
Prostate cancer is rare in males less than 40 years but its
incidence increases exponentially with age [15-17].

Prostate cancer is a known prothrombin and hypercoagulable
disease state in which there is significant alteration of
the hemostatic system which is characterized by increased
level of Von  Willbrand Factor (VWF.Ag), increase P-
Selectin, increase platelet adhesion and aggregation, increase
thrombin generation and  depletion
antithrombin, protein C. All these predispose
[18].

Thromboembolism has been reported as the second most

of anticoagulant
such as
thrombosis formation

to increase

common cause of mortality in prostate cancer [19].
VWE is a sensitive marker of endothelia dysfunction, it has

that the of VWF
antithrombin III activity and their ratio

been level

and

markers of hypercoagulability and prothrombotic state

reported antigen

are
connection  with

and have also been described in

thromboembolic ~ complication. several studies have
demonstrated elevated level of VWF antigen in patient
with prostate cancer [20, 21]. Their level has been
reported to correlate with tumor stage of disease; this
increase in the level of VWF has been attributed to the
endothelia proliferation and may be part of the acute phase
reaction in response to vascular abnormalities [22, 23]. VWF
has shown to be involved in the pathogenesis of binding
tumour cells to platelet, the implication of this is that it
predisposes the disease condition to a hypercoagulable state

leading to thromboembolic complication [24-26].

Several observations have been reported on antithrombin
activity in prostate cancer when compared with health
controls [27]. Honeggaret al reported a decrease in plasma
level of anti-thrombin in prostate cancer patients while Yuc
Cao reported that a wide spread level of anti-thrombin is

thromboprophylaxis and risk assessment score use respectively,
to improve quality of life and management outcome.

Epidemiology and aetiology of prostate cancer

Prostate cancer is reputed to be the most common non-skin
cancer among men in majority of High Development Index
(HDI) populations [31]. The actiology of prostate cancer is
still largely unknown in spite of its high morbidity [32].
Some of the established risk factors includes: advancing age,
race, and a family history of prostate cancer. Some putative
risk factors have also been identified including androgens
diet,
inflammation, obesity, vasectomy, smoking and genetic
susceptibility, have been implicated. Although, their roles in

(hormones), physical  activity, sexual factors,

prostate cancer actiology remain speculative and yet to be

fully elucidated [33].

The reported age-adjusted prostate cancer incidence rates
differ significantly worldwide [5]. Incidence rates among the
African-Americans are reported to be the highest in the
world (1854 per 100,000 person-years), followed by
Caucasian-Americans with incidence rate of 107.8 per
100,000 person-years. Incidence rates in countries with large
populations of African descent like Brazil and the Caribbean
are analogous to the rates among the Caucasians (ref).
Central and other parts of South America in contrast, have a
lower incidence rates (between 28-42 per 100,000 person-
years) [6]. Variable rates are observed in Europe ranging from
15-36 per 100,000 person-years [7]. In Asia (the continent
with the lowest prostate cancer incidence rate), a significant
variation also existed in the reported prostate cancer
incidence [6]. The more westernized countries like Israel,
Japan and Philippines have incidence rates ranging from 22-47
per 100,000 person-years, showing a remarkably high
incidence rates when compared with countries like Thailand,
India and China with prostate cancer incidence rates ranging
from 3-7 per 100,000 person-years [7].

expressed in prostate cancer but it’s gradually lost in tumour
[28, 29]. Reduced plasma

antithrombin activity is said to be associated with

Prostate cancer is the most common cancer among men in
Africa and the third most common cancer with estimated
59,500 incident cases per annum [S, 6, 31]. Sub-Saharan
of the burden with

representing 20.3% of all cases of cancer in men. High

of high Gleason grade

increased risk of thrombosis in patients with cancer of Africa carries incident

the prostate [3].

most rate

incidence rates are reported in Uganda and Zimbabwe with
of 38.1 and 37.1 per

respectively [8, 9]. In Nigeria, incidence rates are reported

There is paucity of information on hypercoaguability in incidences 100,000 person-years

prostate cancer with emphase on VWF and antithrombin

activity among prostate cancer subject and their from hospital based studies. Oluwoleet al reported an

contribution to thrombosis in our environment. Prostate incidence rate of 4.1% from all cancers and 10.1% of male
malignancies in Zaria, northern Nigeria [34]. In Lagos,
South-West Nigeria, 29.3% was reported [35]. In the Abuja

the Federal capital territory, an incidence of 38.7% was

cancer is a significant cause of morbidity and mortality
in male above forty years. Thromboembolic complication

is the second cause of mortality among prostate cancer
reported from a retrospective screen-detected prostate cancer
study [33]. In Port Harcourt South-Southern Nigeria, in a

patients [25, 26]. Hence these study seck to review
thrombotic
with

the available literature on complication

among prostate histopathological study of carcinoma of the prostate, an
VWE

patients as this will help to raise the awareness of

cancer  patient emphasis on

N . .. M 1 0,
and antithrombin activity among prostate cancer incidence rate of 37.4% was also reported [16].

759—



© Oncology and Radiotherapy 17 (10) 2023: 758-764

Pathology of prostate cancer

Pathophysiology of prostate cancer:

The prostate gland is located in the male pelvis at the base of
the penis. It is below the urinary bladder and immediately
anterior to the rectum. The prostate is roughly 3 centimeters
long, about the size of a walnut, and weighs approximately 20
grams. Its function is to produce about a third of the total
seminal fluid [36]. The prostate surrounds the posterior part
of the urethra, but this can be misleading. The posterior
urethra, prostatic urethra, and proximal urethra all describe
the same anatomy as there is no difference between the
internal lining of the prostate and the urethra; they are the
same entity [37].

The prostate is primarily made up of glandular tissue which
produces fluid that constitutes about 30% to 35% of the
semen. This prostatic portion of the semen nourishes the
sperm and provides alkalinity which helps maintain a high
pH. (The seminal vesicles produce the rest of the seminal
fluid [38].

The prostate gland requires androgen (testosterone) to
function optimally. This is why hormonal therapy
(testosterone deprivation) is so effective. Castrate resistant
tumors are thought to generate intracellular androgens [39].
Cancer begins with a mutation in normal prostate glandular
cells, usually beginning with the peripheral basal cells [40].

Prostate cancer develops when the rates of cell division and
cell death are no longer equal, leading to uncontrolled tumor
growth. Following the initial transformation event, further
mutations of a multitude of genes, including the genes for
p53 and retinoblastoma, can lead to tumor progression and
metastasis. Most prostate cancers (95%) are adenocarcinomas
[41].

Approximately 4% of cases of prostate cancer have
transitional cell morphology and are thought to arise from
the urothelial lining of the prostatic urethra. The few cases
that have neuroendocrine morphology are believed to arise
from the neuroendocrine stem cells normally present in the
prostate or from aberrant differentiation programs during
cell transformation [41].

Squamous cell carcinomas constitute less than 1% of all
prostate carcinomas. In many cases, prostate carcinomas with
squamous differentiation arise after radiation or hormone
treatment of prostate cancer cases, 70% arise in the peripheral
zone, 15%-20% arises in the central zone, and 10%-15%
arises in the transitional zone. Most prostate cancers are
multifocal, with synchronous involvement of multiple zones
of the prostate, which may be due to clonal and non-clonal
tumors.

Presentation:

The clinical presentation of prostate cancer includes urinary
retention, hesitancy, nocturia, haematuria and secondary
presentation with loss of weight.

Prognosis:
The most important and established indicators of prognosis
for prostate carcinoma include the Gleason grade, the extent
of tumor volume, and the presence of capsular penetration or
margin positivity at the time of prostatectomy. High-grade
prostate cancer, particularly the percentage of Gleason grades
4 and 5 that are present, is associated with adverse pathologic
findings and discase progression. Conversely, low-grade
prostate tumors are infrequently dangerous.
In a review of 11,521 patients treated with radical
prostatectomy at 4 academic centers from 1987 to 2005,
Eggener et al reported an overall 15-year prostate cancer—
specific mortality rate of 7%. High-grade cancer and seminal
vesicle invasion were the prime determinants of prostate
cancer—specific mortality [42].
Depending on the PSA value, pathologic stage, and histologic
grade of the tumor, approximately 30% of patients with
clinically localized prostate cancer are estimated to progress
despite initial treatment with intent to cure.
The Cancer of the Prostate Risk Assessment (CAPRA) score
for predicting prognosis is calculated on the basis of the
following:

* PSAlevel

*  Gleason score

*  Percentage of biopsy cores positive for cancer

*  Clinical tumor stage

*  Ageat diagnosis

In a research involving 10,627 men with clinically localized
prostate cancer who had underwent primary radical
prostatectomy, radiation therapy, androgen deprivation
monotherapy, or watchful waiting/active surveillance, and
had at least 6 months of follow-up after treatment,
Cooperberg et al found that the CAPRA score was accurate
for predicting metastases, cancer-specific mortality, and all-
cause mortality [31].
In a retrospective study of patients who underwent radical
retropubic  prostatectomies, the researchers found an
association between an opioid—sparing approach to anesthesia
and reductions in prostate cancer progression and overall
mortality. The researchers reviewed 1642 procedures
performed with general anesthesia and 1642 prostatectomies
performed with an opioid-sparing approach (general
anesthesia supplemented with a neuraxial block), in patients
diagnosed with prostate cancer between 1991 and 2005.
Median follow-up in the study was 9 years [43, 44]. Their
findings indicated that the risk of systemic progression of
prostate cancer was almost 3 times greater and the mortality
risk was 30% higher in the general anesthesia patients than in
those anesthetized with an opioid-sparing approach [43, 44].
In a multivariate analysis, biochemical recurrence and
disease-specific mortality were seen to be much higher in men
who were smokers at the time of diagnosis versus those who
had never smoked. A higher number of pack-years were
associated with significantly increased risk for prostate cancer
mortality but not for biochemical recurrence. Men who had
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quit smoking 10 years prior to diagnosis or who had quit
more recently but smoked for <20 pack-years had prostate
cancer—mortality risks similar to those of men who had never
smoked [45].

In a retrospective study at Johns Hopkins Medical Center in
Baltimore, a greater connection between cigarette
smoking and risk of prostate cancer recurrence was
identified in men who had been treated with radical
prostatectomy [46].

2.2.3 Grading of prostate cancer

2.2.3 Staging of prostate cancer

2.2.4 Diagnosis

Antithrombin

Antithrombin (AT) is a plasma protein that is produced in
the liver and it inhibits thrombin and factors Xa, IXa, and XIa
and inactivates several enzymes of the coagulation system,
thereby inhibiting thrombosis. Antithrombim possesses a
molecular mass of approximately 58kd and contains 432
amino acids [29]. It contains three disulfide bonds and a four
possible glycosylation sites. a- Antithrombin is the dominant
form of antithrombin found in blood plasma and has an
oligosaccharide occupying each of its four glycosylation sites.
A single glycosylation site consistently remains unoccupied in
the of (-antithrombin.

Antithrombin has a half-life in blood plasma of around 3 days.

minor form antithrombin,
The normal antithrombin concentration in human blood
plasma is high at approximately 0.12 mg/ml, which is
equivalent to a molar concentration of 2.3 uM. Antithrombin
is a serpin (serine protease inhibitor) and is thus similar in
structure to most other plasma protease inhibitors, such as
alpha l-antichymotrypsin, alpha 2- antiplasmin and Heparin
cofactor II. Because antithrombin inhibits thrombin and
factors Xa, IXa, and Xla, deficiency of antithrombin
predisposes to venous thrombosis. The inhibitor also
inactivates kallikrein and plasmin, also involved in blood
coagulation. However, it inactivates certain other serine
proteases that are not involved in coagulation such as trypsin
and the Cls subunit of the enzyme C1 involved in the
classical complement pathway. AT inactivates several
enzymes of the coagulation system. AT is a serine protease
inhibitor and possesses similar structure to other plasma
protease inhibitors, such as alpha 1-antichymotrpsin, alpha 2-
antiplasmin and Heparin cofactor II [47]. The importance of
the role of antithrombin in regulating normal blood
coagulation is shown by the correlation between deficiency of
individual

Found that antithrombin

antithrombin and an increased risk of an

developing thrombotic disease.

diffuse

outcomes although they reported that antithrombin has

reduces intravascular  coagulation and other

761—

not been found to confer any benefit in critically ill

people with sepsis [47].

Von Willebrand factor:

Von Willebrand factor (VWF) plays a critical role in primary
hemostasis by promoting platelet adhesion to the sub-
endothelium at vascular injury site and platelet aggregation
[47]. It participates indirectly in coagulation process by
binding non-covalently to factor VIII, thereby protecting the
coagulation factor from proteolytic degradation, efficiently
localizing it at the site of vascular injury and also prolonging
its half-life.

Von Willebrand Factor (VWF) is a large multimeric plasma
protein that is synthesized by endothelial cells and
megakaryocytes and are present in platelet. Considering the
critical role VWF plays in hemostasis, it has been suggested
that VWF might promote cancer.

Synthesis and secretion of VWF:

VWE is a large glycoprotein synthesized by both endothelial
cells and megakaryocytes.It is encoded distally on the short
arm of chromosome 12. The gene of 178 — 180kd with 52
exons encode the VWF monomer with a molecular weight of
250 kd-270 kd which consist of areas of internal homology
determined as A, B, C and D domains providing binding sites
to a variety of proteins (47). The gene producta 2,813 amino
acids (AA molecule) are composed of a signal peptide of 22
residues, a large pro-peptide of 741 and a mature subunit of
2,050 residues (pre-pro-VWEF). Pro-VWF dimerise through
disulphide bonds near their carboxyl terminal (tail to tail)
within the Endoplasmic Reticulum (ER), subsequently VWF
dimers are transported to Golgi apparatus to form large
multimers sizing up to 20,000kd via N-terminal disulphide
bonding (head to head) [48].

VWE circulates in plasma as a series of heterogencous
multimers that mediate platelet tethering, translocation and
high
physiological arterial blood flow condition above a critical
level of 500 s'-1000 s shear rate [49]. It also protects
coagulation factor VIII (FVIII) from rapid proteolytic

adhesion to traumatised endothelium wunder

inactivation [50]. Plasma VWF is majorly from the
endothelium and is constitutionally secreted to a plasma
concentration of 10 ug/ml, whereas the remainder is stored
in the cytoplasmic granules (Weibel-Palade bodies) or in the
a-granules of platelets and are secreted via a regulated
pathway [51]. Schematic diagram of VWF processing is
shown in (Figure 1).
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Fig. 1. Schematic diagram of VWF processing

Haemostatic change in prostate cancer

Prostate cancer paradoxically is associated with both
and bleeding diathesis [52].

Hypercoagulability manifest in both venous and arterial

hypercoagulable  state
thrombosis [53]. Hyprcoagulability shows the imbalance of
the coagulation cascade following the procoagulant
condition [54]. Prostate cancer is a prothrombic state and
associated with increasing thrombin generation with
depletion of natural anticoagulant. Tissue factor is the
primary initiator of coagulation cascade in prostate cancer
induces pro-inflammatory response via synthesis of the
following cytokines 1L-18, TNF-«, VEGF and the degree of
tissue factor expression of TF in prostate cancer correlates
with level of circulating antigen [55, 56]. Over-expression of
TF plays a role in mediating tumour growth and metastasis

[57].

There
hypercoagulability

the

thrombin  generation

concept  of
which

significantly alter the haemostatic system, which is

are  markers supporting

and

characterized by increase VWF, P-selectin, fibrinogen, FSP,
FVIII and FPA with normal to reduced anti-thrombin level
[58].

Anththrombin VWF and prostate cancer
There has been increasing evidence suggesting various

changes in the level of antithrombin and VWF.Ag in
prostate cancer patient. Cao et al reported a widespread AT

expression on prostate cancer but it level is said to reduce as
prostate cancer advances [59]. Similar study by Becken et al.
reported a significant reduction in the level of AT [60].
Furthermore, Hong et al. reported similar finding [61].
However, Hamid Al-Mondhury reported normal level of
ATIII this was similar to the finding by Walker ID [62].

Prostate cancer induce over expression of TF and pro-
inflammatory responses these leads to endothelia activation,
VWF antigen is one of the marker of endothelia activation,
its level is said to be elevated even in clinically asymptomatic
state indicating continuous endothelia activation Al-
Mondhury reported elevated level of VWF in prostate
Rohsig
Furthermore, Richard also reported elevated level of

cancer.  Similarly reported  similar  finding

VWE.Ag in prostate cancer compare to benign prostate

hyperplasia [63-65].

CONCLUSION

Haemostatic disorder in prostate cancer is a serious
condition that is associated with increase morbidity and
mortality due to it hypercoagulable and prothroembolic
state. There is paucity of information on this disorder in our
environment with inconsistency in the available studies.
More studies with further research on the level of other
natural anticoagulant are required to verify the correlation
between this disorder and thromboembolic complication
among prostate cancer subjects.

—762



Kingsley A, et al.- A literature review on Haemostatic Disorder( VWF andAntithrombin) in prostate

REFERENCES

14.
15.

20.

21.

22.

Aaron LT, Franco OE, Hayward SW. Review of Prostate
Anatomy and Embryology and the Etiology of Benign
Prostatic Hyperplasia. Urol Clin North Am. 2016,43,279-88.
McNeal JE. The zonal anatomy of the prostate. Prostate.
1981.

Motrich RD, Salazar FC, Breser ML, Mackern-Oberti JP,
Godoy GJ, et al. Implications of prostate inflammation on
male fertility. Andrologia. 2018,50(11),1-7.

Somwaru AS, Alex D, Zaheer AK. Prostate cancer arising in
ectopic prostatic tissue within the left seminal vesicle: A rare
case diagnosed with multi-parametric magnetic resonance
imaging and magnetic resonance imaging-transrectal
ultrasound fusion biopsy. BMC Med Imaging. 2016.

Ferlay J, Colombet M, Soerjomataram |, Mathers C, Parkin
DM, Pineros M, et al. Estimating the global cancer incidence
and mortality in 2018: GLOBOCAN sources and methods. Int
J Cancer. 2019,1941-53.

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA,
Jemal A. Global cancer statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA Cancer J Clin. 2018,68(6),394-424.

Bray F, Ferlay J, Soerjomataram |, Siegel R, Torre LA, et al.
Prostate cancer statistics | World Cancer Research Fund.
CA: A Cancer J Clin. 2018.

Musonza A. The Emerging Pattern in Prostate Cancer in
Zimbabwe Article by Assam Musonza Epidemiology of PCa
Screening tests for PCa Diagnostic tests for PCa
Methodology Research design. 2016,4.

Okuku F, Orem J, Holoya G, De Boer C, Thompson CL,
Cooney MM. Prostate Cancer Burden at the Uganda Cancer
Institute. J Glob Oncol. 2016,2(4),181-185.

Niang L, Ndoye M, Ouattara A, Jalloh M, Labou M, et al.
Management of prostate cancer in Senegal: What is being
done? Progrés en urologie: journal de I'Association frangaise
d’'urologie et de la Société frangaise d'urologie. 2013,36-41.
Bowa K. An overview of the diagnosis and management of
prostate cancer in Nigeria: Experience from a north-central
state of Nigeria. Ann Afr Med. 2010.

Ikuerowo SO, Omisanjo OA, Bioku MJ, Ajala MO, Nonyelim
Mordi VP, et al. Prevalence and characteristics of prostate
cancer among participants of a community-based screening
in Nigeria using serum prostate specific antigen and digital
rectal examination. Pan Afr Med J. 2013.

Adeloye D, David RA, Aderemi AV, Iseolorunkanmi A,
Oyedokun A, et al. An estimate of the incidence of prostate
cancer in Africa: A systematic review and meta-analysis.
PLoS One. 2016.

Society AC. About Prostate Cancer Overview. 2016.
Arcangeli S. Epidemiology of prostate cancer and treatment
remarks. World J Radiol. 2012.

Obiorah CC, Nwosu SO. A histopathological study of
carcinoma of the prostate in Port Harcourt, Nigeria. Niger J
Clin Pract. 2011,14(3),363-367.

Mazhar D, Waxman J. Prostate cancer. Postgrad Med J.
2002;78(924):590-595.

Ablin RJ, Bartkus JM, Gonder MJ. Immunoquantitation of
factor VllI-related antigen (Von Willebrand factor antigen) in
prostate cancer. Cancer Lett. 1988.

Claus P-E, Van Haute |, Verhoye E, Deeren D, Moreau E.
Diagnostic Challenges in Acquired von Willebrand Disease: A
Complex Case of Prostate Carcinoma. J Hematol.
2016,5(3),110-112.

Zhou QS, Zhao YM, Xu CS, Yu ZY, Yao DY, et al. Increase
in plasma thrombomodulin and decrease in plasma von
Willebrand factor after regular radiotherapy of patients with
cancer. Thromb Res. 1992,68(2),109-118.

Zanetta L, Marcus SG, Vasile J, Dobryansky M, Cohen H, et
al. Expression of von Willebrand factor, an endothelial cell
marker, is up-regulated by angiogenesis factors: A potential
method for objective assessment of tumor angiogenesis. Int J
Cancer. 2000,85(2),281-288.

Pottinger BE, Read RC, Paleolog EM, Higgins PG, Pearson
JD. von Willebrand factor is an acute phase reactant in man.
Thromb Res. 1989,53(4),387-94.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Giustolisi R, Musso R, Cacciola E, Cacciola RR, Russo M, et
al. Abnormal plasma levels of factor Vlil/von Willebrand
factor complex in myocardial infarction--expression of acute
phase reaction or index of vascular endothelium damage?
Thromb Haemost. 1984,51(3),408.
Marcum JM, McGill M, Bastida E, Ordinas A. The interaction
of platelets, tumor cells, and vascular subendothelium. J Lab
Clin Med. 1980,96(6),1046-1053.
Razak NBA, Jones G, Bhandari M, Berndt MC, Metharom P.
Cancer-associated thrombosis: An overview of mechanisms,
risk factors, and treatment. Cancers. 2018.
Caine GJ, Stonelake PS, Lip GYH, Kehoe ST. The
hypercoagulable state of malignancy: Pathogenesis and
current debate. Neoplasia. 2002,4,465-473.
Losito R, Beaudry P, Valderrama JC, Cousineau L, Longpre
B. Antithrombin Il and Factor VIII in patients with neoplasms.
Am J Clin Pathol. 1977,68(2),258-262.
Honegger H, Anderson N, Hewitt LA, Tullis JL. Antithrombin
Il profiles in malignancy, relationship to primary tumors and
metastatic sites. Thromb Haemost. 1981,46(2),500-503.
Cao Y, Lundwall A, Gadaleanu V, Lilja H, Bjartell A. Anti-
thrombin is expressed in the benign prostatic epithelium and
in prostate cancer and is capable of forming complexes with
prostate-specific antigen and human glandular kallikrein 2.
Am J Pathol. 2002,161(6),2053-20S63.
Hayashi T, Takenawa J, Ryoji O, Hiura M, Taki Y, et al.
Effect of estrogen treatment on antithrombin Il activity in
patients with carcinoma of the prostate. Hinyokika Kiyo.
1989,35(5),807-813.
Cooperberg MR, Broering JM, Carroll PR. Risk assessment
for prostate cancer metastasis and mortality at the time of
diagnosis. J Natl Cancer Inst. 2009 16,101(12),878-887.
Rawla P. Epidemiology of Prostate Cancer. World J Oncol.
2019,10(2),63-89.
Aisuodionoe SO, Oluwole O, Magnus E, Ehighibe A.
Incidence of hospital-based screen-detected prostate cancer
in Abuja, Nigeria. New Niger J Clin Res. 2017,5(8),51.
Oluwole OP, Rafindadi AH, Shehu MS, Samaila MOA. A ten-
year study of prostate cancer specimens at Ahmadu Bello
University Teaching Hospital (A.B.U.T.H), Zaria, Nigeria.
African J Urol. 2015,21,15-18.
Nwafor C, Keshinro O, Abudu E. A histopathological study of
prostate lesions in Lagos, Nigeria: A private practice
experience. Niger Med J. 2016,56(5),338.
Toivanen R, Shen MM. Prostate organogenesis: tissue
induction, hormonal regulation, and cell type specification.
Development. 2017,144(8),1382-1398.
Abate SC, Shen MM. Molecular genetics of prostate cancer.
Genes Dev. 2000,14(19),2410-2434.
Garraway IP, Sun W, Tran CP, Perner S, Zhang B, et al.
Human prostate sphere-forming cells represent a subset of
basal epithelial cells capable of glandular regeneration in
vivo. Prostate. 2010,70(5),491-501.
Oates R. Evaluation of the azoospermic male. Asian J.
Androl. 2012,14(1),82-87.
Alukal JP, Lepor H. Testosterone Deficiency and the
Prostate. Urol. Clin. North Am. 2016,43(2),203-8.
Lee SH, Shen MM. Cell types of origin for prostate cancer.
Curr. Opin. Cell Biol. 2015,37,35-41.
Castillejos RA, Gabilondo FB. Prostate cancer. Salud Publica
Mex. 2016,58(2),279-84.
Cancer Stat Facts: Prostate Cancer.
Institute. Available at 2019.
Laidman J. Lower Mortality Associated With Opioid-Sparing
Prostatectomy. Medscape Medical News. 2013.
Scavonetto F, Yeoh TY, Umbreit EC, Association between
neuraxial analgesia, cancer progression, and mortality after
radical prostatectomy: a large, retrospective matched cohort
study. Br J Anaesth. 2013.
Kenfield SA, Stampfer MJ, Chan JM, Giovannucci E.
Smoking and prostate cancer survival and recurrence. JAMA.
2011,305(24),2548-2555.
Joshu CE, Mondul AM, Meinhold CL, Humphreys EB, Han M,
et al. Cigarette smoking and prostate cancer recurrence after
prostatectomy. J Natl Cancer Inst. 2011,103(10),835-838.

National Cancer

763—


https://www.urologic.theclinics.com/article/S0094-0143(16)30013-1/abstract
https://www.urologic.theclinics.com/article/S0094-0143(16)30013-1/abstract
https://www.urologic.theclinics.com/article/S0094-0143(16)30013-1/abstract
https://scholar.google.com/scholar?q=The+zonal+anatomy+of+the+prostate
https://scholar.google.com/scholar?q=Implications+of+prostate+inflammation+on+male+fertility
https://scholar.google.com/scholar?q=Implications+of+prostate+inflammation+on+male+fertility
https://scholar.google.com/scholar?q=Implications+of+prostate+inflammation+on+male+fertility
https://doi.org/10.1111/and.13121
https://scholar.google.com/scholar?q=Prostate+cancer+arising+in+ectopic+prostatic+tissue+within+the+left+seminal+vesicle
https://scholar.google.com/scholar?q=Prostate+cancer+arising+in+ectopic+prostatic+tissue+within+the+left+seminal+vesicle
https://scholar.google.com/scholar?q=Prostate+cancer+arising+in+ectopic+prostatic+tissue+within+the+left+seminal+vesicle
https://scholar.google.com/scholar?q=Prostate+cancer+arising+in+ectopic+prostatic+tissue+within+the+left+seminal+vesicle
https://scholar.google.com/scholar?q=Prostate+cancer+arising+in+ectopic+prostatic+tissue+within+the+left+seminal+vesicle
https://scholar.google.com/scholar?q=Estimating+the+global+cancer+incidence+and+mortality+in+2018
https://scholar.google.com/scholar?q=Estimating+the+global+cancer+incidence+and+mortality+in+2018
https://scholar.google.com/scholar?q=Global+cancer+statistics+2018
https://scholar.google.com/scholar?q=Global+cancer+statistics+2018
https://scholar.google.com/scholar?q=Global+cancer+statistics+2018
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=The+Emerging+Pattern+in+Prostate+Cancer+in+Zimbabwe
https://scholar.google.com/scholar?q=The+Emerging+Pattern+in+Prostate+Cancer+in+Zimbabwe
https://scholar.google.com/scholar?q=The+Emerging+Pattern+in+Prostate+Cancer+in+Zimbabwe
https://scholar.google.com/scholar?q=The+Emerging+Pattern+in+Prostate+Cancer+in+Zimbabwe
https://scholar.google.com/scholar?q=Prostate+Cancer+Burden+at+the+Uganda+Cancer+Institute
https://scholar.google.com/scholar?q=Prostate+Cancer+Burden+at+the+Uganda+Cancer+Institute
https://scholar.google.com/scholar?q=Management+of+prostate+cancer+in+Senegal
https://scholar.google.com/scholar?q=Management+of+prostate+cancer+in+Senegal
https://scholar.google.com/scholar?q=Management+of+prostate+cancer+in+Senegal
https://scholar.google.com/scholar?q=An+overview+of+the+diagnosis+and+management+of+prostate+cancer+in+Nigeria
https://scholar.google.com/scholar?q=An+overview+of+the+diagnosis+and+management+of+prostate+cancer+in+Nigeria
https://scholar.google.com/scholar?q=An+overview+of+the+diagnosis+and+management+of+prostate+cancer+in+Nigeria
https://scholar.google.com/scholar?q=Prevalence+and+characteristics+of+prostate+cancer+among+participants+of+a+community-based+screening+in+Nigeria
https://scholar.google.com/scholar?q=Prevalence+and+characteristics+of+prostate+cancer+among+participants+of+a+community-based+screening+in+Nigeria
https://scholar.google.com/scholar?q=Prevalence+and+characteristics+of+prostate+cancer+among+participants+of+a+community-based+screening+in+Nigeria
https://scholar.google.com/scholar?q=Prevalence+and+characteristics+of+prostate+cancer+among+participants+of+a+community-based+screening+in+Nigeria
https://scholar.google.com/scholar?q=An+estimate+of+the+incidence+of+prostate+cancer+in+Africa
https://scholar.google.com/scholar?q=An+estimate+of+the+incidence+of+prostate+cancer+in+Africa
https://scholar.google.com/scholar?q=About+Prostate+Cancer+Overview
https://scholar.google.com/scholar?q=Epidemiology+of+prostate+cancer+and+treatment+remarks
https://scholar.google.com/scholar?q=Epidemiology+of+prostate+cancer+and+treatment+remarks
https://scholar.google.com/scholar?q=A+histopathological+study+of+carcinoma+of+the+prostate+in+Port+Harcourt%2C+Nigeria
https://scholar.google.com/scholar?q=A+histopathological+study+of+carcinoma+of+the+prostate+in+Port+Harcourt%2C+Nigeria
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Immunoquantitation+of+factor+VIII-related+antigen+in+prostate+cancer
https://scholar.google.com/scholar?q=Immunoquantitation+of+factor+VIII-related+antigen+in+prostate+cancer
https://scholar.google.com/scholar?q=Immunoquantitation+of+factor+VIII-related+antigen+in+prostate+cancer
https://scholar.google.com/scholar?q=Diagnostic+Challenges+in+Acquired+von+Willebrand+Disease
https://scholar.google.com/scholar?q=Diagnostic+Challenges+in+Acquired+von+Willebrand+Disease
https://scholar.google.com/scholar?q=Increase+in+plasma+thrombomodulin+and+decrease+in+plasma+von+Willebrand+factor+after+regular+radiotherapy+of+patients+with+cancer
https://scholar.google.com/scholar?q=Increase+in+plasma+thrombomodulin+and+decrease+in+plasma+von+Willebrand+factor+after+regular+radiotherapy+of+patients+with+cancer
https://scholar.google.com/scholar?q=Increase+in+plasma+thrombomodulin+and+decrease+in+plasma+von+Willebrand+factor+after+regular+radiotherapy+of+patients+with+cancer
https://scholar.google.com/scholar?q=Increase+in+plasma+thrombomodulin+and+decrease+in+plasma+von+Willebrand+factor+after+regular+radiotherapy+of+patients+with+cancer
https://scholar.google.com/scholar?q=Expression+of+von+Willebrand+factor%2C+an+endothelial+cell+marker%2C+is+up-regulated+by+angiogenesis+factors
https://scholar.google.com/scholar?q=Expression+of+von+Willebrand+factor%2C+an+endothelial+cell+marker%2C+is+up-regulated+by+angiogenesis+factors
https://scholar.google.com/scholar?q=Expression+of+von+Willebrand+factor%2C+an+endothelial+cell+marker%2C+is+up-regulated+by+angiogenesis+factors
https://scholar.google.com/scholar?q=von+Willebrand+factor+is+an+acute+phase+reactant+in+man
https://scholar.google.com/scholar?q=Abnormal+plasma+levels+of+factor+VIII/von+Willebrand+factor+complex+in+myocardial+infarction--expression+of+acute+phase+reaction+or+index+of+vascular+endothelium+damage%3F
https://scholar.google.com/scholar?q=Abnormal+plasma+levels+of+factor+VIII/von+Willebrand+factor+complex+in+myocardial+infarction--expression+of+acute+phase+reaction+or+index+of+vascular+endothelium+damage%3F
https://scholar.google.com/scholar?q=Abnormal+plasma+levels+of+factor+VIII/von+Willebrand+factor+complex+in+myocardial+infarction--expression+of+acute+phase+reaction+or+index+of+vascular+endothelium+damage%3F
https://scholar.google.com/scholar?q=The+interaction+of+platelets%2C+tumor+cells%2C+and+vascular+subendothelium
https://scholar.google.com/scholar?q=The+interaction+of+platelets%2C+tumor+cells%2C+and+vascular+subendothelium
https://scholar.google.com/scholar?q=Cancer-associated+thrombosis%3A+An+overview+of+mechanisms%2C+risk+factors%2C+and+treatment
https://scholar.google.com/scholar?q=Cancer-associated+thrombosis%3A+An+overview+of+mechanisms%2C+risk+factors%2C+and+treatment
https://scholar.google.com/scholar?q=The+hypercoagulable+state+of+malignancy%3A+Pathogenesis+and+current+debate
https://scholar.google.com/scholar?q=The+hypercoagulable+state+of+malignancy%3A+Pathogenesis+and+current+debate
https://scholar.google.com/scholar?q=The+hypercoagulable+state+of+malignancy%3A+Pathogenesis+and+current+debate
https://scholar.google.com/scholar?q=Antithrombin+III+and+Factor+VIII+in+patients+with+neoplasms
https://scholar.google.com/scholar?q=Antithrombin+III+profiles+in+malignancy%2C+relationship+to+primary+tumors+and+metastatic+sites
https://scholar.google.com/scholar?q=Antithrombin+III+profiles+in+malignancy%2C+relationship+to+primary+tumors+and+metastatic+sites
https://scholar.google.com/scholar?q=Antithrombin+III+profiles+in+malignancy%2C+relationship+to+primary+tumors+and+metastatic+sites
https://scholar.google.com/scholar?q=Anti-thrombin+is+expressed+in+the+benign+prostatic+epithelium+and+in+prostate+cancer+and+is+capable+of+forming+complexes+with+prostate-specific+antigen+and+human+glandular+kallikrein+2
https://scholar.google.com/scholar?q=Anti-thrombin+is+expressed+in+the+benign+prostatic+epithelium+and+in+prostate+cancer+and+is+capable+of+forming+complexes+with+prostate-specific+antigen+and+human+glandular+kallikrein+2
https://scholar.google.com/scholar?q=Anti-thrombin+is+expressed+in+the+benign+prostatic+epithelium+and+in+prostate+cancer+and+is+capable+of+forming+complexes+with+prostate-specific+antigen+and+human+glandular+kallikrein+2
https://scholar.google.com/scholar?q=Anti-thrombin+is+expressed+in+the+benign+prostatic+epithelium+and+in+prostate+cancer+and+is+capable+of+forming+complexes+with+prostate-specific+antigen+and+human+glandular+kallikrein+2
https://scholar.google.com/scholar?q=Effect+of+estrogen+treatment+on+antithrombin+III+activity+in+patients+with+carcinoma+of+the+prostate
https://scholar.google.com/scholar?q=Effect+of+estrogen+treatment+on+antithrombin+III+activity+in+patients+with+carcinoma+of+the+prostate
https://scholar.google.com/scholar?q=Risk+assessment+for+prostate+cancer+metastasis+and+mortality+at+the+time+of+diagnosis
https://scholar.google.com/scholar?q=Risk+assessment+for+prostate+cancer+metastasis+and+mortality+at+the+time+of+diagnosis
https://scholar.google.com/scholar?q=Risk+assessment+for+prostate+cancer+metastasis+and+mortality+at+the+time+of+diagnosis
https://scholar.google.com/scholar?q=Epidemiology+of+Prostate+Cancer
https://scholar.google.com/scholar?q=Incidence+of+hospital-based+screen-detected+prostate+cancer+in+Abuja%2C+Nigeria
https://scholar.google.com/scholar?q=Incidence+of+hospital-based+screen-detected+prostate+cancer+in+Abuja%2C+Nigeria
https://scholar.google.com/scholar?q=A+ten-year+study+of+prostate+cancer+specimens+at+Ahmadu+Bello+University+Teaching+Hospital+(A.B.U.T.H)%2C+Zaria%2C+Nigeria
https://scholar.google.com/scholar?q=A+ten-year+study+of+prostate+cancer+specimens+at+Ahmadu+Bello+University+Teaching+Hospital+(A.B.U.T.H)%2C+Zaria%2C+Nigeria
https://scholar.google.com/scholar?q=A+ten-year+study+of+prostate+cancer+specimens+at+Ahmadu+Bello+University+Teaching+Hospital+(A.B.U.T.H)%2C+Zaria%2C+Nigeria
https://scholar.google.com/scholar?q=A+histopathological+study+of+prostate+lesions+in+Lagos%2C+Nigeria%3A+A+private+practice+experience
https://scholar.google.com/scholar?q=A+histopathological+study+of+prostate+lesions+in+Lagos%2C+Nigeria%3A+A+private+practice+experience
https://scholar.google.com/scholar?q=A+histopathological+study+of+prostate+lesions+in+Lagos%2C+Nigeria%3A+A+private+practice+experience
https://scholar.google.com/scholar?q=Prostate+organogenesis%3A+tissue+induction%2C+hormonal+regulation%2C+and+cell+type+specification
https://scholar.google.com/scholar?q=Prostate+organogenesis%3A+tissue+induction%2C+hormonal+regulation%2C+and+cell+type+specification
https://scholar.google.com/scholar?q=Prostate+organogenesis%3A+tissue+induction%2C+hormonal+regulation%2C+and+cell+type+specification
https://scholar.google.com/scholar?q=Molecular+genetics+of+prostate+cancer
https://scholar.google.com/scholar?q=Molecular+genetics+of+prostate+cancer
https://scholar.google.com/scholar?q=Human+prostate+sphere-forming+cells+represent+a+subset+of+basal+epithelial+cells+capable+of+glandular+regeneration+in+vivo
https://scholar.google.com/scholar?q=Human+prostate+sphere-forming+cells+represent+a+subset+of+basal+epithelial+cells+capable+of+glandular+regeneration+in+vivo
https://scholar.google.com/scholar?q=Human+prostate+sphere-forming+cells+represent+a+subset+of+basal+epithelial+cells+capable+of+glandular+regeneration+in+vivo
https://scholar.google.com/scholar?q=Evaluation+of+the+azoospermic+male
https://scholar.google.com/scholar?q=Testosterone+Deficiency+and+the+Prostate
https://scholar.google.com/scholar?q=Testosterone+Deficiency+and+the+Prostate
https://scholar.google.com/scholar?q=Cell+types+of+origin+for+prostate+cancer
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics

© Oncology and Radiotherapy 17 (10) 2023: 758-764

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Kollander R, Solovey A, Milbaver LC, Abdull F, Kelin RJ, et
al. Nuclear factor-kappa B (NF Kappa B) component p50 in
blood mononuclear cell regulate endothelial tissue factor
expression in sickle transgenic mice: implication for the
coagulation for sickle cell disease. TranlRes. 2010,155,170-
177.

Carew JA, Browning PJ, Lynch DC. Sulphonation of von
Willebrand factor. Blood 1990,2530-2539.

Ruggeri ZM. Von Willebrand factor; looking back and looking
forward. ThrombHaemost. 2007,98,55-62.

Wagner DD, Saffaripour S, Bonfanti R, Sadler JE, Cramer
EM, et al. Induction of specific storage organelles by von
Willebrand factor propolypeptide. Cell, 1991,64,403-413.
Matsushita T, Dong Z, Sadler-je. Von Willebrand factor and
von Willebrand disease. Current Opinion in Hematology,
1994,1,362-368.

Kaufmam RJ. Posttranslational modification required for
coagulation factor secretion and function. Thrombhaemost.
1998,79,1068-1079.

Vlot AJ, Koppelman SJ, Bouma BM, Sixma JJ, factor VIl and
Von Willebrand factor. ThrombHaemost 1998,79,456-465.
Kehrel B. Platelet-collagen interaction. Semin Thromb
Hemost. 1995,21,123-129.

Sadler JE. Biochemistry and genetics of Von Willebrand
factor. Annu Rev Biochem. 1998,67,395-424.

Budde U, Pieconka A, Will K, Schneppenheim R. Laboratory
testing for Von. Willebrand disease: contribution of multimer
analysis to diagnosis and classification. Semin Thromb
Haemost. 2006,32,514-521.

58.

59.

60.

61.

62.

63.

64.

Manish K, Varsha K, Mehta P. Role of Coagulation and
Fibrinolytic System in Prostate Cancer. Seminars in
Thrombosis and Hemostasis 2003,29(3),301-308.

Benyo M, Flasko T, Molnar Z, Kerenyi A, Batta Z, et al.
(2012) Follow-Up of Thrombin Generation after Prostate
Cancer Surgery: Global Test for Increased
Hypercoagulability. PLoS ONE 7(12).

Lutsey PL, Folsom AR, Heckbert SR, Cushman M Peak
thrombin generation and subsequent venous
thromboembolism: the Longitudinal Investigation of
Thromboembolism Etiology (LITE) study. J Thromb Haemost.
2009,7,1639-1641.

Sallah S, Wan JY, Nguyen NP, Hamahan LR, Sigomans G.
Disseminated intravascular coagulation in solid tumours:
clinical and pathologic study. Thromb Haemost 2001,86(3)
828-833.

Moore KL, Esmon CT. Tumor necrosis factor to the
internalization and degradation of thrombomodulin from the
surface bovine aortic endothelial cell in culture. Blood.

Rak J, Milsom C, May L, Klement P, Yu J. Tissue factor in
cancer and angiogenesis: the molecular link between genetic
tumor progression, tumor neovascularization, and cancer
coagulopathy. Semin Thromb Hemost. 2006,32(1),54-70.
Khalil J, Bensaid B, Elkacemi H, Venous thromboembolism in
cancer patients: an underestimated major health problem.
World J Surg Oncol. 2015,13,204.

Al-Mondhiry H, Manni AOJ, Gordon R. Hemostatic effects of
hormonal stimulation in patients with metastatic prostate
cancer. Am J Hematol. 1988,28(3),141-145.

—764


https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics
https://scholar.google.com/scholar?q=Prostate+cancer+statistics



