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ABSTRACT

Objective: Morphometrically analyze the cellsnuclei of the basal layer of the prostatic glandular epithelium in 20 patients
aged between 57 and 85 years presenting benign prostatic hyperplasiawith severe symptoms, catheterized or not.
Materialsand Methods: Patientswith score of severe prostatic symptoms (with indication for transurethral resection of the
prostate) were distributed according to the presence or absence of bladder drainage previous to the surgery, in the treated
group (n = 10, catheter during 3 months) and in the control group (n = 10, without catheter). After obtaining prostate
fragments through transurethral resection and the use of morphometric techniques, 100 nuclei of prostatic glands epithe-
lium cellswere studied (asto size and form), and compared to 500 nuclei from patients submitted to catheter drainage and
500 nuclei of non-catheterized patients.

Results: Significantly reduced values of the major, medium and minor nuclear diameters, volume, area and perimeter,
contour index and nuclear volume-nuclear arearatio were observed in thetreated group in relation to the control group. As
to the form, eccentricity and coefficient of nuclear form, there were significant differences between treated and control
groups.

Conclusion: Long-term catheter bladder drainagein patients presenting benign prostatic hyperplasiawith severe symptoms
is associated to the reduction of morphometric parameters of the nuclei of prostatic glands’ epithelial cells, suggesting a
likely decompressive duct effect.
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INTRODUCTION Theincrease of the survival rate exposesmale
population to therisk of being affected by benign pro-
Benign prostatic hyperplasia is the most static hyperplasia that also increases the chances of
common disease in older man, standing out in men urinary retention. This requires an immediate medi-
over 50 years of age (1-3). At the age of 40, ap- cal intervention, since men over 60 years old with
proximately 10% of the men present histological life expectancy of more than 20 years will present
evidences of benign prostatic hyperplasia with a chances of up to 23% to develop urinary retention. In
progressive increase of the condition according to these cases the immediate clinical treatment for uri-
the age, affecting 90% of the individuals at the age nary retention conditions is catheter bladder drain-
of 80 (4). age (5).
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The chronic use of catheter bladder drainage
has awakened the interest regarding secondary alter-
ations that the prostatic epithelium cells might de-
velop dueto hyperplasia(6) and through the constant
contact of the epithelium of the prostatic urethrawith
the catheter. Histopathologic studies accomplished
through transurethral biopsies of the prostatic ure-
thral mucosa reveal inflammatory infiltration with
proliferation of the prostatic urethra epithelial and
connectivetissues (7). However, morphometric stud-
ies on the prostatic cells in cases of urethral catheter
arerare (8,9).

Therefore, this study aimed at morphometri-
cally analyze nuclear aterations in prostatic gland
cells on patients presenting benign prostatic hyper-
plasia with severe symptoms either catheterized or
not, submitted to transurethral resection of the pros-
tate .

MATERIALSAND METHODS

After the approval of the Research Ethics
Committee, 20 patients with symptomatic benign pro-
static hyperplasiawere studied, being 18 white and 2
black, aged between 57 and 85 years (mean of 70
years) seen during the year of 1998.

Clinical history was accomplished according
to the International Symptom 7 questions Score in-
dex (10), counting on 7 questions with an option of
answerswith punctuationsfrom 1to 5 and classifica-
tion of the symptoms as light (from 1 to 7 points),
moderate (from 8 to 18 points) and severe (from 19
to 35 points). Only patients with a score of symp-
tomsclassified as severe were selected and those were
divided into a treated group (10 patients with mean
age of 76 £ 0.9 years submitted to bladder drainage
with aconventional 18F Foley catheter for 3 months
due to urinary retention caused by benign prostatic
hyperplasia, and a control group (10 patients with
mean age of 74 + 2.8 years without bladder drainage
presenting severe symptoms). Afterwards, both
groups were assessed preoperatively and submitted
to asingle biopsy of prostatic tissue by the technique
of transurethral endoscopic resection (11), with the
size of the fragment varying from 0.5 to 1 cm length
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by 2 to 3 mm thickness. Patients of both groups were
not submitted to any other type of postoperativetreat-
ment.

The collected material was immediately
fixed in 10% formalin, included in paraffin and sec-
tioned with a thickness of 5 um. The slides were
stained with hematoxylin-eosin (five slides per pa-
tient) and examined in a light microscope with
1.200X magnification for cariometric analysis. The
cell nuclei of the basal layer of the prostate glandu-
lar epithelium were assessed, summing up to 500
nuclei per patient of the treated group (with cath-
eter) and 500 nuclei per patient of the control group
(without catheter), obtaining a mean value for each
morphometric parameter in each patient, that al-
lowed to calculate mean values for each parameter
in the 2 groups.

Cariometric assess of the nuclei compre-
hended the study of major, medium and minor diam-
eters, mgjor/minor diameters ratio, nuclear volume,
nuclear area, volume/area ratio, perimeter, contour
index, eccentricity, and coefficient of form. For sta-
tigtical analysis, the Student t test was used with the
Welch correction for morphometric data comparison
with arithmetic means and different standard devia-
tionsin 2 independent samples adopting an alphaer-
ror of 5%. Thefinal resultswere expressed in atable
containing the mean values and standard deviations
for morphometric parameters of the cell nuclei of the
basal layer of the prostate glandular epithelium for
both the treated and the control groups.

Morphometric calculations (with conversion
of the units in mm) were made by the GMC Basic
Software Biologic Research®, 8.1. version, of the
Faculty of Dentistry, Riberao Preto, University of Sao
Paulo, available onthe Internet (12). Statistical analy-
sis was accomplished by means of the program
MINITAB®, 12.21 version.

RESULTS

Table-1 shows the mean values and standard
deviations for the major, medium and minor diam-
eters, nuclear volume, perimeter, eccentricity, con-
tour index, volume/arearatio and coefficient of form
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Table 1 — Mean values and standard deviations for the major, mediumand minor diameters, volume, perimeter, eccentricity,
contour index, volume/area ratio, and coefficient of form of the cell nuclei of the basal layer of the prostate glandular

epitheliumin both the treated and the control groups.

Variable Treated Group Control Group p Value
Mean Sandard Mean Sandard
(mm) Deviation (mm) Deviation
Major diameter 11.67 0.95 15.05 1.36 0.0000*
Minor diameter 7.09 0.91 8.38 0.90 0.0026*
Medium diameter 9.02 0.86 11.10 0.86 0.0001*
Major/Minor diameter 171 0.13 1.89 0.22 0.0550
Volume 4.21 121 7.74 1.76 0.0001*
Area 66.0 131 99.4 15.3 0.0001*
Perimeter 30.00 2.78 37.76 297 0.0026*
Eccentricity 0.76 0.03 0.78 0.52 0.1700
Contour Index 3.75 0.59 3.84 0.09 0.021*
Volume/Arearatio 6.01 0.61 7.40 0.57 0.00001*
Coefficient of form 0.89 0.02 0.86 0.04 0.0600
* Sgnificant difference for p < 0.05.
of the cell nuclei of the basal layer of the prostate COMMENTS

glandular epithelium of both treated and control
groups.

The mean of the mgjor diameter of the pros-
tatic gland cellsin thetreated group was significantly
smaller (p = 0.0000) in relation to the mean of the
nuclei diameter in the control group, the same hap-
pening to the means of medium (p = 0.0001) and mi-
nor (p = 0.0026) diameters. The comparative study of
the major diameter mean valuesratio in relation to the
minor diameter of both groups did not reveal a signifi-
cant difference (p = 0.055).

The mean value of the nuclear volume in the
treated group was significantly smaller (p = 0.0001) in
relation to the control group, the same happening to
the mean measurements of the nuclear area of the
prostatic glands (p = 0.0001), for the volume/arearatio
(p = 0.00001) and for the mean of the perimeters of
prostatic cell nuclel (p=0.0026). In addition, themean
of the contour index of the nuclei of thetreated group
revealed to be significantly smaller (p = 0.021) in
relation to the control group.

Mean eccentricity of the nuclei in both the
treated and control groups did not present any signifi-
cant difference (p = 0.17); the same occurred to mean
values of the coefficient of form (p = 0.06).
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Even though the benefits obtained with blad-
der drainage are defined, physiopathological aspects
related to voiding improvement under the influence
of catheterism are still obscure (13-15). The dynam-
ics of the prostatic function seems to be under the
effect of 2 stimuli, the nervous (16,17) and the hor-
monal, being that the acute obstruction is consequent
to the occlusion of the bladder neck (18).

The decrease in the volume of prostatic tis-
sue seems to occur by the installation of a nervous
reflex that determines the relaxation of smooth
muscles and allow the drainage of the prostatic se-
cretion. Facts that stimulate the sympathetic activ-
ity can augment the prostate musclestonus, the blad-
der neck and the prostatic urethra, determining not
only prostatic congestion but also urinary retention
(29,20).

Morphologic aterations in prostatic conges-
tion are characterized by astasis of various degrees of
secretion at the acinar lumen, including corpora
amylacea (21). Considering morphologic criteria, the
reduction in some dimensions of the nucle of the epi-
thelial cellsinthetreated group (with vesical catheter)
can suggest the reduction of congestive aterationsin
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the benign prostatic hyperplasia, be it a phenomenon
concomitant to the reduction of nuclear dimensionson
the prostatic epithelium, possibly explained by the
mechanical compression and the blockage of the ducts
that drain the glandular acina an the veins (21).

Nuclear augmentation has been established
as one of the criteria used for the diagnosis of pros-
tate adenocarcinoma. Nuclear parameters have been
used in computerized morphometric studies for dif-
ferential diagnosis of the prostate, revealing nuclear
area values of 32.5 pum and 39.6 pum in both benign
and malignant hyperplasia, respectively (22). The
computerized analysis of the image with adaptation
to the morphometric grid has been used to quantify
relative stroma and epithelium quantities in benign
prostatic hyperplasiain patients submitted to transure-
thral prostatic resection, open prostatectomy or
cystoprostatectomy (23,24).

Morphometric image analysis has aso been
used to help determine the expression of the receptors
for epithelia growth factorsin benign prostatic hyper-
plasia (25), besides contributing for the study of the
metabolism of satellite hyperplasic epithelial cells af-
fected by growth factors produced by cancerous pros-
tatic cells (26). However, it isfundamenta in morpho-
metric studiesof the nuclel of prostatic epithelial cdlls,
that thereis an initial immediate fixation of the mate-
rial (27), asit occurred in the present study.

Effectsof mechanictissuedeformation over the
morphology of intracellular organellesinvolved in cel-
lular biosynthesis and metabolism have been assessed
(28,29), supplying a theoretical basis for the perfor-
mance of prostatic studies. Nuclear reduction conse-
quent to the application of strengths or mechanic de-
vicesover tissues (such asin the passage of acatheter)
has been verified. The compression of cartilaginous
tissueresultsinreduction of chondrocytes volumeand
its nuclel indicating that a balance between osmotic
and mechanic intracellular gradients tends to govern
the organelles’ alterations of form and volumein case
of tissular compression (28). In human hearts, theim-
plant of aleft ventricular ass stance equipment in cases
of severe dilated cardiomyopathy occasioned reduc-
tion of cardiac work, reduction in the size and content
of the DNA of the cardiac myocytes nuclei and conse-
quently, reversion of cellular hypertrophy r (29).
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This study compared the influence of blad-
der drainage on the morphometry of prostatic glan-
dular epithelial cells nuclei aiming at explaining, in
an original way, why certain patients presenting be-
nign prostatic hyperplasia develop urinary retention.
We can notice that the presence of bladder drainage
was concomitant to the reduction of prostatic epithe-
lial cells nuclei that suggests an association of alter-
ations of nuclear morphometric parameters with the
presence of vesical catheter.

CONCLUSION

The use of long-term bladder drainagein pa-
tients presenting severe symptoms of benign prostatic
hyperplasiais associated to the reduction of morpho-
metric parameters of the nuclei of the prostatic glan-
dular epithelial cells, suggesting a possible decom-
pressive duct effect.

CONFLICT OF INTEREST

None declared.
REFERENCES

Walsh PC: Campbell’s Urology. Philadelphia, WB
Saunders. 1986; pp.1248.

Koskimaki J, Hakama M, Huhtala H, Tammela TL:
Prevalence of lower urinary tract symptomsin Finnish
men: a population-based study. Br J Urol. 1998; 81.:
364-9.

Girman CJ: Population-based studies of the epidemi-
ology of benign prostatic hyperplasia. Br JUrol. 1998;
82 (Suppl 1): 34-43.

Berry SJ, Coffey DS, Walsh PC, Ewing LL: The de-
velopment of human benign prostatic hyperplasiawith
age. JUrol. 1984; 132: 474-9.

Boyle P. Someremarkson the epidemiol ogy of acute uri-
nary retention. Arch Ital Urol Androl. 1998; 70: 77-82.
Ichiyanagi O, NakadaT: Correlations between param-
etersin pressure-flow analysis and histological com-
positions in prostate in patients with benign prostatic
hyperplasia. Ural Int. 1997; 59: 154-60.

Bailey DM, Foley SJ, McFarlane JP, O’ Neil G,
Parkinson MC, Shah PJ: Histological changes associ-



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bladder Drainage and Prostate Morphometry

ated with long-term urethral stents. Br J Urol. 1998;
81: 745-9.

Shapiro E, Hartanto V, Perlman EJ, Tang R, Wang B,
Lepor H: Morphometric analysis of pediatric and
nonhyperplastic prostate glands: evidencethat BPH is
not aunique stromal process. Prostate. 1997; 33: 177-
82.

ZlotaA, Sattar AA, WespesE, Nodl JC, Schulman CC:
Is one single prostate biopsy helpful for choosing a
medical treatment of benign prostatic hyperplasia? A
quantitative computerized morphometric study. Urol-
ogy. 1996; 47: 329-34.

Barry MJ, Fowler FJJr, O’ Leary MP, Bruskewitz RC,
Holtgrewe HL, Mebust WK, et a.: TheAmerican Uro-
logical Association symptom index for benign pros-
tatic hyperplasia. The Measurement Committee of the
American Urological Association. JUrol. 1992; 148:
1549-57; discussion 1564.

Neshit RM: Transurethral prostatic resection: a dis-
cussion of some principlesand problems. JUrol. 1951;
66: 362-72.

Campos GM. Programa GM C Basi ¢ Software Pesguisa
Biol6gica®, versdo 8.1 (de 2002). Faculdade de
Odontol ogiade Ribeir&o Preto da Universidade de Séo
Paulo. 2004; http://www.forp.usp.br/restauradora/lgmc/
gmc.html.

Anderson JB, Grant JB: Postoperative retention of
urine: a prospective urodynamic study. BMJ. 1991;
302: 894-6.

Saranga R, Matzkin H, Braf Z: Loca microwave hy-
perthermiain the treatment of benign prostatic hyper-
trophy. Br JUrol. 1990; 65: 349-53.

HastieKJ, DickinsonAJ, Ahmad R, Moisey CU: Acute
retention of urine: is trial without catheter justified?
JR Coll Surg Edinb. 1990; 35: 225-7.

Lepor H, Shapiro E: Thismonth in investigative urol-
ogy: apha adrenergic innervation of the prostate: in-
sights into pharmacotherapy of BPH. J Urol. 1990;
143: 590-1.

Hieble JP, Boyce AJ, Caine M: Comparison of the al-
pha-adrenoceptor characteristicsin human and canine
prostate. Fed Proc. 1986; 45: 2609-14.

Hauri D: Acute urinary obstruction. Ther Umsch. 1992;
49: 17-22.

Abrams PH, Shah PJ, Stone R, Choa RG: Bladder
outflow obstruction treated with phenoxybenzamine.
Br JUrol. 1982; 54: 527-30.

Caine M, Raz S, Zeigler M: Adrenergic and cholin-
ergic receptors in the human prostate, prostatic cap-
sule and bladder neck. Br J Urol. 1975; 47: 193-202.

215

21.

22.

23.

24,

25.

26.

27.

28.

29.

Bierhoff E, Vogel J, Benz M, Giefer T, Wernert N,
Pfeifer U: Stromal nodulesin benign prostatic hyper-
plasia. Eur Urol. 1996; 29: 345-54.

Unger PD, Hoon V, Stone N, Liu Z, Theise N, Stock
R, et a.: Computerized i nteractive morphometry inthe
differential diagnosis of irradiated prostates. Anal
Quant Cytol Histol. 1995; 17: 100-8.

Shapiro E, Becich MJ, Hartanto V, Lepor H: Therela-
tive proportion of stromal and epithelial hyperplasia
is related to the development of symptomatic benign
prostate hyperplasia. JUrol. 1992; 147: 1293-7.
Weibel ER: Principles and methods for the morpho-
metric study of the lung and other organs. Lab Invest.
1963; 12: 131-55.

Frydenberg M, Foo TM, JonesAS, Grace J, Hensley
WJ, Rogers J, et d.: Benign prostatic hyperplasia—
video image analysis and its relationship to androgen
and epidermal growth factor receptor expression. J
Urol. 1991; 146: 872-6.

Wilson MJ, Ruhland AR, Quast BJ, Reddy PK, Ewing
SL, Sinha AA: Dipeptidylpeptidase 1V activities are
elevated in prostate cancers and adjacent benign hy-
perplastic glands. JAndrol. 2000; 21: 220-6.
Kanamaru H, Zhang Y H, Takahashi M, NakamuraN,
IshidaH, Akino H, et a.: Analysis of the mechanism
of discrepant nuclear morphometric results compar-
ing preoperative biopsy and prostatectomy specimens.
Urology. 2000; 56: 342-5.

Szafranski JD, Grodzinsky AJ, Burger E, Gaschen'V, Hung
HH, Hunziker EB: Chondrocyte mechanotransduction:
effects of compression on deformation of intracellular or-
gandles and relevance to clular biosynthesis. Osteoar-
thritis Cartilage. 2004; 12: 937-46.

Rivello HG, Meckert PC, Vigliano C, Favaloro R,
L aguens RP: Cardiac myocyte nuclear size and ploidy
status decrease after mechanical support. Cardiovasc
Pathol. 2001; 10: 53-7.

Accepted after revision:
January 3, 2006

Correspondence address:

Dr. CarlosAbib Cury

Department of Urology

FAMERP

AvenidaBrigadeiro Faria Lima, 5416

S&o José do Rio Preto, SP, 15090-000, Brazil
Fax: + 55 17 227-6404

E-mail: batigalia@riopreto.com.br



