
157

Ö. POLAT, et al.

Introduction

Benign prostatic hyperplasia (BPH) contains three
main components: 

1. Epithelial cells (glandular tissue); it contains acini
and ducts. There are three major types of cells: Se-
cretory epithelial cells, basal cells and neuroendocrine
cells. Epithelial cells surround the periphery of the aci-
ni and secrete into the acini, and then secretions are
drained into ducti and urethra. In the ablation of an-
drogen, there occur a 90 % decrease in the number
of secretory cells, and an 80 % lessening in the vol-
ume of cells, 

2. Luminal surfaces in acini (glandular lumen),

3. Stroma; stromal tissue composed of smooth
muscle, connective tissue, fibroblasts, nerves, Iymphatic
and blood vessels (1,2).

BPH is a stromal process occured together with a
significant smooth muscle hyperplasia primarily. The
stroma/epithelium ratio in BPH is 4/1 and 5/1. The
ratio of smooth muscle of hyperplastic stroma is about
40 % (3).

Performing the quantitative morphometric analysis
of BPH tissue, the numerical quantities of  areas that
components cover were determined by various studies
(4-8) (Table 1).
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In this study, we compared stroma, epithelium,
glandular lumen, smooth muscle hyperplasia, in-
flammation and fibrous components in BPH tissue be-
tween the group undergone surgery only and the
group who had taken finasteride prior to surgical
treatment. 

Materials and Methods

Obtaining tissue specimen: Prostate adenomas were
obtained from both 12 patients who were ad-
ministered Finasteride for six months prior to surgical
treatment and  those of 11 patients undergone only
surgical treatment (total 23 patients). All of them
were undergone open prostatectomy. Surgical speci-
mens were taken from mid part of adenoma and
were evaluated by same pathologist who didn’t know
which group the patient belonged to. The weights of
enucleated prostate adenomas were recorded.

The obstructive and irritative symptoms were in-
vestigated according to AUA  symptom score ques-
tionnaire(9). Maximum urinary flow rates were meas-
ured with Storz uroflowmetry. In respect to these
parameters, there was no significant difference among
patients chosen for the study group. The distribution
of so determined patients into two study groups was
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performed quantitatively by planimetry.

The mean epithelium ratio in the group ad-
ministered 5 alpha-reductase inhibitor prior
to surgery lessened approximately two-fold
compared to the other group’s. 

In conclusion, morphometric analysis may
have an indicative role in determining al-
ternative pharmacotherapies for BPH. 
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Abstract: In this study, we compared  stro-
ma, epithelium, glandular lumen, smooth
muscle hyperplasia, inflammation and fibrous
components in benign prostatic hyperplasia
(BPH) tissue between the group undergone
surgery only and the group who had taken fi-
nasteride (5 alpha-reductase inhibitor) prior
to surgical treatment.

Prostate adenomas were obtained from both
12 patients administered finasteride for six
months prior to surgical treatment and
those of 11 patients undergone only surgical
treatment. The histological evaluation were



Histologic Evaluation in Patients with Benign Prostatic Hyperplasia Treated with Finasteride and Surgery Alone

158

done at random. These characteristics of both groups
are shown in Table 2.

Tissue Analysis for Quantitative Morphometry: His-
tologic evaluations were performed quantitatively with
planimetry. The measurements were made on pro-
jected images in ten different areas and mean per cent
values were accounted. 

Statistical Analysis: Statistical evaluation of-
parameters of both groups were performed by un-
paired student-t test and statistical software. 

Results 

Attention was paid to have no statistically sig-
nificant differences between clinical findings of  both
grofups while open prostatectomy specimens were ob-
tained (Table 2). Thus, we tried to minimize the fac-
tors that might have affecdet the histological com-
ponents in both groups. 

The ages of 23 patients were between 59 and 72.
There was no significant difference between two
groups in respect to ages (p>0.05).

The weight of enucleated prostate adenomas
showed no significant difference between two groups
(p>0.05). However, the adenoma weights of the
group administered finasteride prior to surgery was
lower than that of the other group (64. 5±5. 1 and
68.9±9.4 respectively). It is known that the weight of
prostatic capsule is approximately 15 gm (10). But,
this weight has been neglected in all our cases because
open prostatectomy was applied to all of the patients
included in the study.

The mean AUA symptom score was on the median
symptomatic level in both groups (low symptomatic:
0-7, median symptomatic: 8-19, high symptomatic:
20-35). The difference between two groups was sta-
tistically insignificant (p>0.05). 

The maximum urinary flow rates of patients was
between 6.3 ml / sec., and 13.4 ml / sec. Besides, the
difference between two groups was of no importance
statistically (p>0.05).

The percentages of stroma, epithelium (Figure 1)
and glandular lumen (Figure 2) of both groups were
summarized in Table 3. A stromal dominancy was ob-
served in both groups. But the percentages of glan-
dular lumen and stroma of both groups dind’t show a
significant statistical difference. Whereas no significant
difference was found in the ratio of smooth muscle
tissue (Figure 3), one of elements forming stroma, fi-
brotic and inflammatuar areas (Figure 4) in finasteride
group showed a significant increase compared to the
group undergone only surgery (p<0.05, p<0.01 re-
spectively) (Table 4). Epithelium percentage in fi-
nasteride group decreased significantly compared to
the epithelium ratio of the group undergone only sur-
gery. The mean epithelium ratios in both groups were
9.2 ±5 and 20.7±13.2 respectively (p<0.05).

Parallel to the decrease in ratio of epithelium in fi-
nasteride group, there was an increase in the ratio of
stroma relatively. This can clearly be seen in stroma /
epithelium ratio (Table 5). This ratio was found as
2.5±1.6 in the  group undergone only surgery where-
as it was 4.3 ± 1.7 in finasteride group. The differ-
ence between two groups was statistically significant
(p<0.05).

Studies Stroma Epithelium Glandular lumen

Bartsch et al. (4,5) 60 % 12 % 28 %
Shapiro et al. (6) 62 % 15 % 23 %
Shapiro et al. (7)     76 %* 16 % 9 %
Jonler et al. (8) 68.7 % 15.4 % 15.9 %

*  smooth muscle: 22 %
    Fibrous tissue: 54 %

Table 1. Quantitative morphometric    
analysis of BPH tissue

Groups n Ages Prostatic weights AUA Q max.

                                (gr.) (ml./sec.)

Finast.+Surg. 12 66.3± 4.1 64.5±5.1 13.5±6.0 9.7±2.0

Surgery 11 68.6±2.4 68.9±9.4 15.4±6.6 9.8±2.0

Unparid student-t test: The difference between two groups are not significant (p>0.05).

Table 2. Clinical findings of both groups
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having less stroma are ideal for androgen deprivation
and 5 alpha reductase treatment since the blockage of
androgen in these patients will cause a reduction in
epithelium, prostate size and outlet resistance (15-18).

In our study, we evaluated morphometric com-
ponents in patients groups administered 5 alpha-
reductase inhibitor (finasteride) prior to surgery and
patients undergone only surgical treatment. It is
known that 5 alpha-reductase inhibitors aim at less-
ening the epithelial component of prostate. The mean
epithelium ratio in the group administered 5 alpha-
reductase inhibitor prior to surgery lessened ap-
proximately two-fold compared to the other group.
Stereological analysis has been demonstrated that BPH
is a stromal process(4). In our study, there was no
statistically significant difference between  two groups

Groups n Stroma % Epithelium Glandular lumen %

Finast.+Surg. 12 66.3± 14.2 9.2±5.2* 24.5±14.2

Surgery 11 49.4±22.6 20.7±13.2* 29.9±15.0

Unparid student-t test: Statistically significant difference (p<0.05).

Table 3. Ratios of stroma, epithelium
and glandular lumen

Groups n Smooth muscle tissue Fibrous tissue Inflammation
% % %

Finasteride
Surgery 12 44.4± 21.1 9.9±8.4* 12.3±6.4**

Surgery 11 42.0±20.1 3.2±4.6* 4.2±3.4**

Unpaired student-t test:
* Statistically significant difference (p<.05).
** Statistically highly significant difference (p<0.01).

Table 4. Ratios of stromal elements

Figure 1. Glandular hyperplasia forming papillary structures toward
lumen (H&Ex100)

Figure 2. Cystic glandular structure having secretion in the lumen
(H&Ex200)

Discussion

 New invasive and clinical pharmacologic attempts
as alternatives for the treatment of BPH have been on
agenda for the last ten years(1). At present, clinical
pharmacologic attempts are made as the alpha block-
age of prostate smooth muscle contraction with alpha
receptor blockers and lessening in the size of prostate
through the inhibition of 5 alpha reductase enzyme.

In this context, the patients whose major com-
ponent of prostates is stroma are candidates for alpha
receptor blockage treatment since prostate smooth
muscle is innerved with nerves containing alpha-1 re-
ceptor in high concentration, and blockage of these re-
ceptors lessen  prostatic smooth muscle tone and blad-
der outlet resistance (11-14). In contrast, the patients
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Table 5. Ratio of stroma/epithelium

Groups  n Ratio of stroma/epitelium

Finasteride+Surgery 12 4.3±1.7*

Surgery 11 2.5±1.6*

Unpaired student-t test: * Statistically significant difference

(p<0.05).

in respect to their mean stromal ratios. Yet, mean
stroma/epithelium ratio in finasteride group was found
to be 1.7 times greater than that of the other group.
This is due to the relative increase of stromal ratio
because of the decrease in epithelium. Whereas there
was no difference in smooth muscle tissue between
two groups, the development of fybrosis and iflamma-
tion showed a notable increase in finasteride group
compared to the other group (p<0.05).

Shapiro et al. raported a correlation between the
density of smooth muscle of the prostate tissue ob-
tained with needle biopsies and responsiveness to al-
pha blockers(19). Besides, Deering et al. showed that
stromal components were similar in all 3 sample
groups in the quantitative morphometric analysis of
prostate specimens obtained with transurethral re-
section (TUR), open prostatectomy and needle biopsy
(1). This shows that all tissues obtained with these
procedures can be reliable in the morphometric analy-
sis of prostate. 

As a conclusion, our study has shown that fi-
nasteride shrank the prostate as it decreased mean ep-
ithelium ratio and relatively increased the stroma/ epi-
thelium ratio. Thus, it can be suggested that
morphometric studies may have an indicative role in
determining alternative pharmacotherapies in BPH
treatment. If needle biopsy of prostate can be use for
morphometric analysis, this procedure will be much
practicable.

Figure 3. Clear muscle tissue hyperplasia (H&Ex100) Figure 4. Fibroblastic proliferation, capillary vessel proliferation and
inflammatory mononuclear cell infiltration (H&Ex200)
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