
INTRODUCTION
Benign Prostatic Hyperplasia (BPH) is the leading cause
of Lower Urinary Tract Symptoms (LUTS) among the
aging male population affecting more than 50% of men
above 60 years of age.1

Finasteride is a type 2 5α-reductase inhibitor and
reduces prostatic vascularity by interacting with
Vascular Endothelial Growth Factor (VEGF), which is an
androgen-sensitive growth factor stimulating angio-
genesis. Microvessel Density (MVD) is a histological
measurement of angiogenesis and thus a marker of
bleeding. Studies have shown that BPH presenting with
hematuria have a significantly higher MVD than BPH
without hematuria, suggesting that MVD is a marker of
vascularity and suburothelial microvessel proliferation
may play an important role in mediating hematuria
associated with BPH.2,3

In a RCT, comparing the impact of finasteride on
hematuria due to BPH, Foley et al. found that hematuria
completely resolved in about 86% of the patients on
finasteride compared to only 37% in the control group.4
Also, if used preoperatively, finasteride could decrease
intraoperative haemorrhage during TURP.5,6

In comparison to control group, treatment with
finasteride significantly lowers the mean MVD in the
suburethral portion of prostate.7-9 However, the guide-
lines of American Urological Association's (AUA) show
insufficient evidence to recommend perioperative 5-ARI
treatment to decrease bleeding.10

Reducing prostate vascularity will be helpful in
decreasing intra-operative prostatic bleeding. The aim of
this study was to determine the effect of two weeks
preoperative finasteride therapy in reducing prostate
vascularity in terms of mean Microvessel Density (MVD)
and expression of VEGF in prostate urothelium among
patients of BPH by comparing with controls.

METHODOLOGY
This randomized controlled trial was conducted in the
Department of Urology in collaboration with the
Department of Pathology at Shifa International Hospital,
Islamabad, from January 2013 to January 2014 after
approval from Institutional Review Board. Patients of
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BPH planned for TURP having prostate sized more than
40 grams on trans-abdominal ultrasonography were
randomized into two groups having 40 patients each.
Patients with anemia (Hb% < 12 gm/dl), history of
urinary tract infection/prostatitis in the last 2 weeks,
prostate cancer, patients used 5-alpha reductase
inhibitor in the last 1 year, patients using aspirin or
clopidogrel or having bleeding disorders were excluded
from the study through appropriate clinical evaluation by
proper history, physical examination and performance
required investigation. Sample size was calculated by
using WHO sample size calculator, using level of
significance (α): 5%, power of test (%) 1-β: 80%,
population standard deviation (O): 5.75 (Pooled SD),5
population variance (O2): 33.0, test value of population
mean: 9.085 and anticipated populations mean (µ):
13.945, which led to an estimated sample size (n): 40
patients in each group.

The Finasteride group (Group A) was prescribed oral
5mg of finasteride daily for 2 weeks before surgery. The
control group (Group B) did not receive any medicine.
After 2 weeks, standard TURP was performed and
prostatic chips were sent for histopathology. The
prostatic urothelium was stained for expression of VEGF
and CD-34 and the microvessel density (MVD) were
measured by one consultant pathologist. The MVD was
measured by counting stained blood vessel in 10
consecutive non-overlapping high power fields (x200). It
was measured on two slides in the same day and the
mean value was calculated for each specimen.

All collected data was entered into Statistical Package
for Social Sciences (SPSS) version 16.0 (Chicago, IL,
USA). Continuous variables, like age, was presented as
mean ± SD and categorical variables like expression of
VEGF, were presented as proportions (%). The
finasteride group was compared with control group for
mean MVD, using student's t-test and Pearson
correlation test (2-tailed). A p-value of < 0.05 was taken
as statistical significant.

RESULTS
Eighty patients with a mean age of 66.21 ±10.08 years
(48 - 86 years) were included with 40 patients in each
group. Mean prostate gland size was compared in both
groups (55 ±10.7 grams vs. 58.1 ±10.8 grams, p=0.21).

Mean MVD in finasteride group was 20.25 ±10.3,
whereas in control group mean MVD was 48.9 ±22.6.
When compared the mean MVD in both groups, the
mean MVD was significantly low in finasteride group as
compared to control group with p < 0.001 (Table I).

Similarly, mean expression of VEGF was 30% in
finasteride group compared to 65% in control group.
This expression of VEGF was also significantly lower in
finasteride group as compared to control group
(p=0.001).

When the size of prostate gland was compared with
mean MVD, the mean MVD had a significant weak
correlation with size of prostate gland on Pearson
correlation test (r = 0.222, p = 0.048, Table II).

DISCUSSION
Trans-Urethral Resection of Prostate (TURP) is a
common operation performed when medical therapy for
BPH has failed or is inappropriate.11,12 Peri-operative
bleeding is one of the major complications of TURP that
may lead to clot retention, reoperation and often requires
blood transfusion.13,14

Finasteride is a type 2 5α-reductase inhibitor that inhibits
the conversion of testosterone to more active
dihydrotestosterone (DHT). Finasteride reduces prostatic
vascularity by interacting with Vascular Endothelial
Growth Factor (VEGF), which is an androgen-sensitive
growth factor stimulating angiogenesis.11 Studies have
shown that finasteride reduces prostatic related
bleeding-hematuria.15-18 Finasteride has been used in
reducing bleeding during TURP.4,5 Preoperative therapy
with other 5α-reductase inhibitor or dutasteride, also
significantly reduces bleeding and MVD in patient with
BPH underwent TURP.19,20

Hyun reported the effect of finasteride for a minimum 3
weeks before surgery.21 Mean prostate size in their
study was 66.08 ±36.1 grams while mean MVD was
16.02 ±4.43 in finasteride group, which are comparable
to this study. In this study, the mean MVD in control was
lower as compared to our study (25.76 ±4.76 vs.20.25
±10.3)

Xiao-dong reported the effect of 2-week finasteride
therapy before TURP and found a significant low mean
MVD of 21.4 ±9.7 in finasteride group compared to 33.4
±11.2 in control group.22 Donohue and associates8 also
studied the effect of only 2-week finasteride therapy and
found a significantly low mean MVD in finasteride group
compared to placebo (60 vs. 71).
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Table I: Comparison of mean MVD and Expression of VEGF(%) between two groups.

Group Number of cases Mean MVD Std. deviation p-value % Expression of VEGF Number of cases p-value

Finasteride 40 20.25 10.3
<0.001

30% 40
0.0017

Control 40 48.9 22.6 65% 40

Table II: Correlation between prostate size and mean MVD.

Numbers of Mean Std. Pearson
cases deviation Correlation 

test (2-tailed)

Prostate size 80 58.12 11.16
r=0.222*
p= 0.048

Mean MVD 80 34.61 22.68

* Correlation is significant at 0.05 level (2 tailed)



On the other hand, many authors have reported the
effect of 4 weeks preoperative finasteride therapy
and found a significant lower MVD in finasteride
group.3,7,23,24

When correlated the size of prostate gland with mean
MVD, the mean MVD was found higher in larger prostate
as compared to smaller gland. On Pearson correlation
test, the mean MVD had a significant weak correlation
with the size of prostate gland.

CONCLUSION
Finasteride significantly reduces suburothelial micro-
vessel density and prostate vascularity with only 2-week
therapy and the mean microvessel density is found
correlating with the size of prostate gland.

Acknowledgment: The authors are thankful to Pakistan
Kidney Institute and Shifa International Hospital for
providing necessary facilities and funding for the
preparation of this paper.

REFERENCES
1. Boyle P, Napalkov P. The epidemiology of benign prostatic

hyperplasia and observations on concomitant hypertension.
Scand J Urol Nephrol Suppl 1995; 168:7-12.

2. Smith AB, Carson CC. Fanasteride in the treatment of patients
with benign prostatic hyperplasia: a review. Ther Clin Risk
Manag 2009; 5:535-45.

3. Hochberg DA, Basillote JB, Armenakas NA, Vasovic L,
Shevchuk M, Pareek G, et al. Decreased suburothelial
prostatic microvessel density in finasteride treated prostate: a
possible mechanism for reduced bleeding in benign prostatic
hyperplasia. J Urol 2002; 167:1731-3.

4. Foley SJ, Soloman LZ, Wedderburn AW. A prospective study
of the natural history of hematuria associated with benign
prostatic hyperplasia and the effect of finasteride. J Urol 2000;
163:496-8.

5. Ozdal OL, Ozden C, Benli K, Gokkaya S, Bulut S, Memis A.
Effect of short term finasteride therapy on peroperative
bleeding in patients who were candidates for transurethral
resection of prostate: a randomized controlled study. Prostate
Cancer Prostatic Dis 2005; 8:215-8.

6. Zong HT, Peng XX, Yang CC, Zhang Y. A systematic review of
the effects and mechanisms of preoperative 5α-reductase
inhibitors on intraoperative haemorrhage during surgery for
benign prostatic hyperplasia. Asian J Androl 2011; 13:812-8.

7. Memis A, Ozden C, Ozdal OL, Guzel O, Han O, Seckin S.
Effect of finasteride treatment on suburethral prostatic
microvessel density in patients with hematuria related to
benign prostate hyperplasia. Urol Int 2008; 80:177-80.

8. Donohue JF, Hayne d, Karnik U, Thomas DR, Foster MC.
Randomized, placebo controlled trial showing that finasteride
reduces prostate vascularity rapidly within 2 weeks. BJU Int
2005; 96:1319-22.

9. De Berardinis E, Antonini G, Busetto GM, Gentile V, Di Silverio F,
Rossi A. Reduced intraoperative bleeding during transurethral

resection of the prostate: evaluation of finasteride, vascular
endothelial growth factor, and CD34. Current Prostate Reports
2008; 6:123-7.

10. McVary KT, Roehrborn CG, Avins AL. Update on AUA guideline
on the management of benign prostatic hyperplasia. J Urol
2011; 185:1793-1803.

11. McVary KT, Roehrborn CG, Avins AL, Barry MJ, Bruskewitz
RC, Donnell RF, et al. American Urological Association
Guidelines: management of benign prostatic hyperplasia
BPH). American Urological Association, 2010.

12. Zaitsu M, Tonooka A, Mikami K, Hattori M, Takeshima Y,
Uekusa T, et al. A Dual 5α-Reductase inhibitor dutasteride
caused reductions in vascular density and area in benign
prostatic hyperplasia. ISRN Urol 2013; 2013: 863489

13. Rassweiler J, Teber D, Kuntz R, Hofman R. Complication of
transurethral resection of prostate - incidence, management
and prevention. Eur Urol 2006; 50:969-80.

14. Aboumarzouk OM, Aslam MZ, Wedderburn A, Turner K,
Hughes O, Kynaston HG. Should finasteride be routinely given
preoperatively for TURP? ISRN Urol 2013; 2013: 458353

15. Kavanagh LE, Jack GS, Lawrentschuk N. Prevention and
management of TURP-related hemorrhage. Nat Rev Urol
2011; 8:504-14.

16. Jiang Y, Long YF. Effects of finasteride on hematuria
associated with benign prostatic hyperplasia: a meta-analysis.
Zhonghua Nan KeXue 2010; 16:726-9.

17. Vasdev N, Kumar A, Veeratterapillay R, Thorpe AC. Hematuria
secondary to benign prostatic hyperplasia: retrospective
analysis of 166 men identified in a single one stop hematuria
clinic. Curr Urol 2013; 6:146-9.

18. Nikhil Vasdev, Ashish Kumar, RajanVeeratterapillay, Andrew C.
Hematuria secondary to benign prostatic hyperplasia:
retrospective analysis of 166 men identified in a single one
stop hematuria. Clinic Curr Urol 2013; 6:146-9.

19. Pastore AL, Mariani S, Barrese F, Palleschi G, Valentini AM,
Pacini L, et al. Transurethral resection of prostate and the role
of pharmacological treatment with dutasteride in decreasing
surgical blood loss. J Endourol 2013; 27:68-70.

20. Sugie S, Mukai S, Tsukino H, Iwamoto H, Kobayashi T, Toda Y,
et al. Effect of dutasteride on microvessel density in benign
prostatic hyperplasia. In Vivo 2014; 28:355-9.

21. Hyun JH, Cho KH, Han DS, Kim JB, Chang YS. The effect of
finasteride on microvessel density and expression of vascular
endothelial growth factor and 5 α-reductase in prostatic
hyperplasia. Korean J Urol 2009; 50:947-54.

22. Liu XD, Yang YR, Lu YP, Zhang XH, Li FY. Preoperative
finasteride on decreasing operative bleeding during
transurethral resection of prostate. Chin J Urol 2003; 24:694-6. 

23. Pareek G, Shevchuk M, Armenakas NA. The effect of
finasteride on the expression of vascular endothelial growth
factor and microvessel density: a possible mechanism for
decreased prostatic bleeding in treated patients. J Urol 2003;
169:20-3

24. Haggstrom S, Tørring N, Møller K, Jensen E, Lund L. Effects
of finasteride on vascular endothelial growth factor - a placebo
controlled randomized study in BPH patients. Scand J Urol
Nephrol 2002; 36:182-7.

Prostate vascularity and finasteride 

Journal of the College of Physicians and Surgeons Pakistan 2016, Vol. 26 (3): 213-215 215


