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Radical Prostatectomy:
Biochemical recurrence and prognostic factors

The November-December 2013 issue of the International Braz J Urol 
presents original contributions with a lot papers in different fields. The papers 
come from many different countries such as Brazil, USA, Iran, France, Italy 
and Korea, and as usual the editor´s comment highlights some papers. In this 
number we can observe some papers about prognostic factors and recurrence 
in patients submitted to radical prostatectomy. This surgery is perhaps the 
most interesting surgery for the urologist and this topic is always up to date.

Doctor Noronha and colleagues, from the Departments of Urology and 
pathology, from the state university of Campinas, Brazil performed on page 
779 an interesting study in 400 patients about controversial clinicopathologic 
predictors of biochemical recurrence after radical prostatectomy and conclud-
ed that young patients and non-whites were not significantly associated with 
time to biochemical recurrence. The higher predictive value of Gleason score 
4 + 3 = 7 vs. 3 + 4 = 7 discloses the importance of grade 4 as the predominant 
pattern. Most tumor extent evaluations on needle biopsies are predictive of 
time to biochemical recurrence however maximum percentage of cancer in all 
cores was the strongest predictor.

Doctor de Nunzio and colleagues from the University of Florence, Italy 
performed on page 793 a clinical study in prostatic cancer to explore the as-
sociation between serum levels of Sex Hormone Binding Glo- bulin (SHBG) 
and the risk of developing prostate cancer (PCa) as well as high grade disease 
in men undergoing prostate biopsy and concluded that in this cohort of pa-
tients, serum levels of SHBG are not predictive of PCa or high grade disease. 
According to our experience SHBG should not be considered a biomarker in 
PCa diagnosis neither a marker for high grade disease.

Doctor da Silva and colleagues from the University of São Paulo Medi-
cal School, São Paulo, Brazil performed on page 800 an interesting study 

EDITOR’S

COMMENT
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about the Single positive core in a prostate biopsy and this association with 
indolent prostate cancer and concluded that single core prostate cancer have 
clinically significant disease in the Radical Prostatectomy specimens, with con-
siderable rates of overgrading for the Gleason Score, pT2c-pT3, extraprostatic 
extension, positive surgical margins and seminal vesicle invasion. The treat-
ment plan must be evaluated individually for patients with single core PCa and 
must take into account other prognostic factors when determining whether a 
patient should be managed with active surveillance.

Doctor Tehranchi and colleagues from Urmia Urology and Nephrology 
Research Center, Urmia University of Medical Sciences, Urmia, Iran performed 
on page 832 a interesting randomized clinical trial about the effects of terazo-
sin and tolterodine on ureteral stent discomfort and concluded that Terazosin 
plus tolterodine improves ureteral stent-related complications, including irrita-
tive symptoms, the amount of analgesics used, quality of life, flank pain and 
voiding pain but does not decrease obstructive symptoms or suprapubic pain.

Doctor Zambon and colleagues from the Federal University from São 
Paulo, São Paulo, Brazil and Wake Forest University, USA, performed on page 
841 a study in a large population of Brazilian submitted to a health check up 
program and assess the uroflowmetry data and their correlation to IPSS and 
prostate size. The authors concluded that in asymptomatic men there is a weak 
correlation between IPSS, prostate size and uroflowmetric data. The establish-
ment of different normal cutoffs seems to be complicated and uroflowmetry 
data should be interpreted with caution in order to avoid misdiagnosis.

Doctor Costa from Urogenital Research Unit of Rio de janeiro State Uni-
versity, Rio de Janeiro, Brazil, performed on page 853 a interesting basic re-
search about the structure of the ureter in normal and anencephalic human 
fetuses and concluded that Fetuses with anencephaly showed the ureter with 
smaller diameter, area and thickness. These differences could indicate that an-
encephalic fetal ureters tend to have significant structural alterations, probably 
due to cerebral lesions with consequent brain control damage of ureter nerves.
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Associated Editor
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Luciano a. Favorito, MD, PhD

Doctor Costa and colleagues from Federal University of São Pau-
lo, São Paulo, Brazil, performed on page 884 a interesting experimental 
research in about the histological characteristics of keratinized versus 
non-keratini- zed onlay island flaps in an experimental rabbit model. In 
this interesting study with application to hypospadias surgery the au-
thors concluded that in this short-term rabbit model, we observed that the 
stratified squamous keratinized epithelium from the external prepuce kept 
its keratin production. There was no statistical influence of the flap type 
on the mean epithelial thickness.

Volume 39 | number 6 | November . December, 2013   |    INT BRAZ J UROL
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Objectives: At present there are several drugs for the treatment of advanced renal cell 
carcinoma (ARCC). The main objective of this work was to perform a systematic review 
(SR) and meta-analysis (MA) of clinical randomized studies that compared target cell 
therapies (TCT).
Materials and Methods: SR identified clinical randomized trials that compared TCT versus 
interferon-alpha in the treatment of patients with ARCC. In order to analyze efficiency, it 
was evaluated free-survival progression (FSP), total survival (TS) and response rate (RR).
Results: In relation to first line treatment, seven studies of TCT were identified using suni-
tinib, sorafenib, bevacizumab and temsirolimus; and two studies with  sorafenib and eve-
rolimus for second line treatment. Relative risk (RRi) of MA for FSP of first line therapies 
was: 0.83, CI = 0.78-0.87, I2 = 94% and p < 0.00001. Best results of RR of specific FSP 
among studies were: 0.38, sunitinib, CI = 0.25-0.58, bevacizumab, 0.62, CI = 0.47-0.83; 
and temsirolimus, 0.78, CI = 0.70-0.87. MA didn’t show any benefit regarding TS of first 
line treatment of all analyzed drugs. As for RR significant results were: sunitinib, 3.83 
CI = 2.86-5.12; bevacizumab, 2.52 CI = 1.78-3.57 and bevacizumab, 1.97 CI = 1.43-2.71.
Conclusions: For first line treatment, sunitinib was the most effective TCT in relation to 
FPS; there was no alteration of TS and RR was small but significant for sunitinib and 
bevacizumab. Available studies could not conclude any results for second line treatments.

Systematic review and meta-analysis of target terapies 
for the treatment of metastatic renal cancer
_______________________________________________
Marcela Durán, Wagner Matheus, Ubirajara Ferreira, Otávio Clark

Faculty of Medical Sciences, Department of Oncological Urology (MD, WM, UF), Universidade Estadual 
de Campinas and Evidências Credibilidade Científica (OC), Campinas, SP, Brazil

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

The best treatment for renal tumor is sur-
gery, especially when the tumor is located in the 
kidney with no lymph node involvement or me-
tastasis. In advanced renal cell carcinoma (ARCC), 
being the tumor incurable, most available treat-
ments are palliative and the patients usually die. 
In those cases, the objective is to increase total 
survival (TS), free survival progression (FSP), res-
ponse rate (RR) and quality of life (QF) of patients.

Before target cell therapies (TCT) became 
available, interleucin-2 (IL2) and interferon-alpha 

(IFN-α) were the main used therapies for this dise-
ase, with low response, from 5% to 20% (1-4). At 
present, TCT include sorafenib, sunitinib, bevaci-
zumab, temsirolimus and everolimus.

 Sorafenib and sunitinib are oral inhibitors 
of tirosine-kinases. Sorafenib inhibits endothelial 
growth receptors (VEGF) and platelet-derived gro-
wth factors (PDGF). Sunitinib inhibits VEGF 1, 2 
and 3 with antitumor and anticoagulant effects.

Bevacizumab is a recombinant huma-
nized monoclonal antibody that combines to a 
VEGF and inhibits its biological activity. It is 
used intravenously.

doi: 10.1590/S1677-5538.IBJU.2013.06.02
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Temsirolimus is an inhibitor of rapamicin-
-kinase (mTOR) with antiangiogenic effect, as well 
as everolimus. Everolimus is used orally.

MATERIAL AND METHODS

Systematic review (SR) was made by se-
arch of clinical randomized trials (CRT) that used 
TCT to treat ARCC compared to IFN-α as first and 
second lines of treatment.

The search was made at the databases EM-
BASE, LILACS, MEDLINE, The Cochrane Control-
led Trials Register, Cochrane Database of Systema-
tic Reviews and Cochrane Clinical Trials.

 Other sources included American Society 
of Clinical Oncology, European Society of Medical 
Oncology, Brazilian Society of Clinical Oncolo-
gy, Cancer Brazilian Society, American Society of 
Urology and Brazilian Urological Society.

The following key words were used for the 
search:

(“Kidney Neoplasms” [Mesh] OR kidney 
cancer OR renal carcinoma) AND (“Randomized 
Controlled Trial” [Publication Type] OR random* 
OR single blind OR double blind “First Line The-
rapy and Renal Cancer”) AND (“First Line Thera-
py and Renal Cancer and Randomized Controlled 
Trials” [Mesh]) AND (“Second Line Therapy and 
Renal Cancer and Randomized”) [MESH].

The selected studies were realized from Ja-
nuary 2000 to December 2011, in English, Spanish 
or Portuguese.

The obtained summaries were evaluated 
by two independent reviewers and those who ful-
filled the select criteria were pre-selected. When 
both reviewers disagreed, the article(s) was (re) re-
viewed by a third reviewer.

The inclusion criteria were: multicentric 
randomized double-blind studies that compared 
TCT with IFN-α. All studies that did not meet tho-
se criteria were excluded and those in duplicity 
were considered only one time.

The studies were identified by the reviewers 
by the first author’s name and year of publishing. 
All data were directly obtained from the studies 
or calculated based on the available information: 
epidemiological data, methods and results, inclu-
ding FSP, TS and RR. Bias methodological aspects 

(5) were also analyzed, including   randomization 
methods, double-blind aspects, intention of treat-
ment, loss of patients, sample size, multicentricity 
and study sponsors. 

Statistic analysis was based on the null 
hypothesis that TCT does not change the results 
of the treatment. It was used the software Review 
Manager 5.1 (Cochrane Collaboration Software) 
(6). In the hypothesis test the level of significance 
was α = 0.05 for the rejection of the null hypothe-
sis, in a two-tailed test. 

META-ANALYSIS

Meta-analysis of the quantitative variables 
related to TS, FSP and RR were done by Relative 
Risk (RRi) (6).

HETEROGENEITY ANALYSIS

In the present study we used the hetero-
geneity index I2 based on the chi-square test cal-
culus (7). When it was observed heterogeneity at 
meta-analysis with I2 > 70% the reason was rese-
arched (5) using new analysis excluding discre-
pant studies in order to obtain new heterogeneity 
indexes (5).

RESULTS

Systematic Review
After the search using the selected key wor-

ds and databases, 148.805 studies were initially se-
lected, related to renal cancer. In order to select 
those randomized studies that used TCT, new key 
words were applied and it was obtained 375 refe-
rences. Among these, after analysis of the sum-
mary, 33 were selected to detailed analysis of the 
complete article and 21 were excluded (Figure-1).

Thirteen studies were included for syste-
matic revision analysis, divided by: first line tre-
atment: Cella et al., 2008 (8); Escudier et al., 2007 
(9), 2009 (10); 2010 (11); Hudes et al., 2007 (12); 
Motzer et al., 2007 (13), 2009 (14); Rini et al., 
2008 (15); Rini et al., 2010 (16); Yang et al., 2010 
(17) and second line treatment: Escudier et al., 
2007 (18); Motzer et al., 2008 (19) and Bukowski 
et al., 2007 (20).
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Figure 1 - Search result: systematic review.
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Most patients of those studies, although 
with different selection criteria, had the following 
characteristics: age greater than 18 years old, me-
tastatic renal clear-cells tumor, no previous syste-
mic therapy, good medullar response, good hepa-
tic and renal function, good condition, ECOG (0-1) 
or Karnofsky ≥ 60 or 70%. Patients with metasta-
sis, radicular compression, uncontrolled systemic 
hypertension, pregnancy and uncontrolled thyroid 
diseases were not included.

Quality of the Studies
The evaluated studies were heterogeneous 

and most were sponsored by the laboratories ma-
nufacturers. Most were randomized studies, dou-
ble-blind and multicentric. The studies were clas-
sified as originals or complementary: the originals 
are initial studies of analysis of first publication 
(interim analysis) and the complementary when 
final analysis was described in a posterior publi-
cation (Table-1).

META-ANALYSIS

Not all selected studies were evaluated at 
meta-analysis due to the selected end points. Only 

seven articles of first line treatment and two of se-
cond line were evaluated.

Free Survival Progression (FSP)
Regarding FSP, meta-analysis used 1375 

treated patients with target cell therapies (first line 
treatment) versus 1353 treated patients with inter-
feron-alpha (control group). Among these patients, 
628 progressed in group TCT and 746 in control 
group (Figure-2).

Meta-analysis showed RRi of 0.83, IC=0.78-
0.87, I2= 94% and p < 0.00001, and the best parame-
ters were observed of the sunitinib study with RRi of 
0.38, CI = 0.25-0.58 (Motzer et al., 2007 (13)), follo-
wed by the bevacizumab study with RRi of 0.62, 
CI = 0.47-0.83 (Escudier et al., 2007 (9)) and tem-
sirolimus, RRi of 0.78 CI = 0.70-0.87 (Hudes et al., 
2007 (12)). Worse results were from the study with 
bevacizumab, with RRi of 0.97, CI = 0.92-1.02 (Rini 
et al., 2010 (16)) and the study of sorafenib, with RRi 
of 0.96 CI = 0.83-1.11 (Escudier et al., 2009(10)).

Total Survival
Four studies evaluated TS. Rini 2010 (16) 

did not inform how many patients survived or died 
in each arm, and the study was excluded at final 

Table 1 - Metodological characteristics of the included studies.

Author Year N randomized Multicentric Double blind Line of treatment Study analysis

Escudier et al. (18) 2007 903 NC Y Y 2nd O

Escudier et al. (9) 2007 649 A Y Y 1st O

Escudier et al. (11) 2010 649 A Y Y 1st C

Motzer et al. (19) 2008 410 A Y Y 2nd O

Hudes et al. (12) 2007 626 A Y NC 1st O

Yang et al. (17) 2010 626 A Y Y 1st C

Escudier et al. (10) 2009 189 A Y NC 1st O

Rini et al. (15) 2008 732 A Y N 1st O

Rini et al. (16) 2010 732 A Y N 1st C

Motzer et al. (13) 2007 750 A Y N 1st O

Motzer et al. (14) 2009 750 A Y N 1st C

Cella et al. (8) 2008 750 A Y N 1st C

A - Acceptable; Y - Yes N - No; O - Original study; C - Complementar study; NC – not clear
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Figure 2 - Meta-analysis of free survival progression.

analysis. Among the considered studies, it was eva-
luated TS of 1007 patients treated with TCT and 
990 with interferon-alpha, and 422 and 443 died 
respectively (Figure-3).

 Meta-analysis RRi of TS was 0.94, CI = 
0.86-1.02, I2 of 0% and p = 0.14. The values of 
RRi of each study were: sorafenib: RRi 0.63 CI = 
0.23-1.71 (Escudier et al., 2009 (10)), bevacizumab: 
RRi 0.95 CI = 0.86-1.06 (Escudier et al., 2007 (9)), 

sunitinib: RRi 0.95 CI = 0.83-1.09 (Motzer et al., 
2007 (13)) and temsirolimus: RRi 0.59 CI = 0.22-
1.61 (Hudes et al., 2007 (12)).

Respost Rate
RR was analyzed in 1375 patients treated 

with TCT and 1353 patients with interferon-alpha. 
Among these patients, 384 and 141 showed com-
plete response respectively (Figure-4).
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 RRi obtained using meta-analysis of the 
studies was 2.68 CI = 2.25-3.20, I2 68% and p < 
0.00001. Best RR result was obtained with suniti-
nib (Motzer et al., 2007 (13)) with RRi of 3,83 and 
CI = 2.86-5.12. Following, according to favorable 
responses: bevacizumab, RRi 2.52 CI = 1.78-3.57 
(Escudier et al., 2007 (9)), bevacizumab, RRi 1.97 
CI = 1.43-2.71 (Rini et al., 2010 (16)), temsirolimus, 
RRi 1.78 CI = 0.84-3.77 (Hudes, et al., 2007 (12)) 
and finally sorafenib, RRi 0.32 CI = 0.01-7.62 (Es-
cudier et al., 2009 (10)).

Heterogeneity (I2)
Due to the high level of I2 = 94% at meta-

-analysis of FPS and of I2 = 68% at objective RR, 

several analysis were made excluding each work 
of the respective meta-analysis. TS meta-analysis 
showed I² = 0%, so the analysis of heterogeneity 
was unnecessary.

 During FSP analysis the maximum value 
obtained for heterogeneity was observed when the 
study of Rini et al (2010 (16) was excluded: I2 = 89%, 
showing great heterogeneity among the studies. Af-
ter excluding the study of Motzer et al., 2007 (13) 
during RR analysis heterogeneity value was I2 = 0%.

Second line studies
It was not possible to perform meta-analy-

sis, since populations of both studies were qui-
te different. One of the studies included patients 

Figure 3 - Meta-analysis of Total Survival.
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Figure 4 - Meta-analysis of Response Rate.

previously treated with systemic therapy and the 
other patients treated previously with sunitinib, 
sorafenib or both (Escudier et al., 2007 (18) and 
Motzer et al., 2008 (19), respectively).

SURVIVAL CURVES

FSP curves of first line treatments showed 
little improvement, in order of importance, with 
the use of sunitinib, bevacizumab and interferon-

-alpha. TS curves were very similar and with no 
statistical differences (Figure-5).

In relation to first line treatments of high 
risk patients, FSP and TS curves showed a little 
better improvement with temsirolimus, compared 
to interferon-alpha (Figure-6).

TS curves of second line treatment were 
very similar and with no significant difference, 
while FSP curves showed some advantages, in 
order of importance, with the use of everolimus, 
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Figure 5 - Free survival progression and total survival curves for first line treatment.

Figure 6 - Free survival progression and total survival curves for first line treatment of high risk patients.
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sorafenib and finally only palliative care (BSC) 
(Figure-7). As previously related, second line tre-
atments were very heterogeneous and it was not 
possible to perform meta-analysis.

DISCUSSION

The lack of suitable studies that evaluate 
efficiency of target cell therapies (TCT) for advan-
ced renal cell carcinoma (ARCC) was noted during 
systematic review and only a few were submitted 
to meta-analysis: seven first line treatments and 
two second line treatments.

It was also observed difficulty to collect 
data from the studies, since some presented not 
clear and non-objective results. Among the revised 
studies, there were several difficulties regarding 
interpretation of results, such as randomization, 
quantification of response rate, number of deaths 
during the study, that impaired TS calculus.

Many selected works were excluded sin-
ce they were not prospective and with a control 
group, randomized and with the necessary infor-
mation for analysis. Subgroup analysis studies 
were also excluded as well as those with duplica-
ted populations.

At present, there are several available 
treatments with TCT, as well as with pazopanib 
(21,22), axitinib (23) and tivozamib (24). However, 
only studies that used sorafenib, sunitinib, beva-
cizumab, temsirolimus and everolimus were inclu-
ded for comparision with interferon-alpha.

 Meta-analysis of FSP showed RRi with a 
slight favoring for the treatment with TCT compa-
red to control group treated with IFN-α (RRi 0,83 
CI = 0.78 - 0.87). However, two aspects must be 
pointed out. First, better result of RRi sunitinib (RR 
0.38 CI = 0.25 - 0.58 (13)) compared to other dru-
gs, showing better efficacy of this drug as first line 
treatment. Second, bevacizumab studies showed 

Figure 7 - Free survival progression and total survival curves for second line treatment.
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different and controvertial results (Escudier et al., 
2007 (9) and Rini et al., 2010 (16)), with different 
Rris and CIs: RR 0.62 CI = 0.47 - 0.83 and RR 0.97 
CI = 0.92 - 1.02, respectively.

RRi values of TS of the sorafenib studies 
(Escudier et al., 2009 (11)), bevacizumab (Escudier 
et al., 2007 (9)), sunitinib (Motzer et al., 2007 (13)) 
and temsirolimus (Hudes et al., 2007 (12)) did not 
indicate significant differences of TS RRi of patients 
of control group, confirmed by the value of I² = 0.

In relation to RR meta-analysis, treat-
ment with sunitinib was superior (RR 3.83 and CI 
[2.86-5.12]), compared to other drugs. This diffe-
rence was so bigger that, when the heterogeneous 
analysis was performed, the initial I² was 68% and 
became 0% after the exclusion of that paper (Mot-
zer et al., 2007 (13)).

All simulations of heterogeneity analysis 
of FSP showed high I² (> 50%) demonstrating that 
the five first line treatment studies are not homo-
geneous. The differences may be related to varied 
results of efficiency of the four drugs, population 
characteristics and methodologies. It was not pos-
sible to prove that the five studies presented ho-
mogeneously results of FSP. In the future, further 
studies are necessary with a bigger and more ho-
mogeneous population.

CONCLUSIONS

 For first line treatment, sunitinib is the 
most efficient therapy regarding FSP; the studies 
did not show any improvement of TS and RR was 
low, but significant, using sunitinib and bevaci-
zumab. Available studies could not conclude the 
use as second line therapies. Those results must 
be carefully analyzed due to the small number of 
available studies.
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Purpose: To analyze controversial clinicopathologic predictors of biochemical recurrence 
after surgery: age, race, tumor extent on surgical specimen, tumor extent on needle biop-
sy, Gleason score 3 + 4 vs 4 + 3, and amount of extent of extraprostatic extension and 
positive surgical margins.
Materials and Methods: The needle biopsies and the correspondent surgical specimens 
were analyzed from 400 patients. Time to recurrence was analyzed with the Kaplan-
-Meier curves and risk of shorter time to recurrence using Cox univariate and multiva-
riate analysis.
Results: Except for age, race, maximum percentage of cancer per core, and number of 
cores with cancer, all other variables studied were significantly predictive of time to 
biochemical recurrence using the Kaplan-Meier curves. In univariate analysis, except for 
focal extraprostatic extension, age, race, focal positive surgical margins, and maximum 
extent and percentage of cancer per core, all other variables were significantly predictive 
of shorter time to recurrence. On multivariate analysis, diffuse positive surgical margins 
and preoperative PSA were independent predictors.
Conclusions: Young patients and non-whites were not significantly associated with time 
to biochemical recurrence. The time consuming tumor extent evaluation in surgical spe-
cimens seems not to add additional information to other well established predictive fin-
dings. The higher predictive value of Gleason score 4 + 3 = 7 vs 3 + 4 = 7 discloses the 
importance of grade 4 as the predominant pattern. Extent and not simply presence or 
absent of extraprostatic extension should be informed. Most tumor extent evaluations 
on needle biopsies are predictive of time to biochemical recurrence, however, maximum 
percentage of cancer in all cores was the strongest predictor.

INTRODUCTION

While the overall survival of surgically trea-
ted prostate cancer patients remains excellent, nearly 

30% of patients treated definitively will have bioche-
mical recurrence (BR), defined as prostate-specific 
antigen (PSA) ≥ 0.2 ng/ml according to recommen-
dation of the American Urological Association (1).
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 There are well established clinical and pa-
thological predictors of BR after radical prosta-
tectomy (RP), including preoperative serum PSA, 
pathological tumor stage, Gleason histological 
grade, and positive surgical margins (2). However, 
other features are controversial predictors, which 
are the aim of our study.

 The influence of age in the biological ag-
gressiveness of prostate cancer is controversial 
(3-6). Some studies suggest that prostatic carcino-
ma has worse outcome with increasing age while 
others suggest that young age is an adverse prog-
nostic factor.

 Prostate cancer may be biologically more 
aggressive among Black men though controversial 
(7-11). The prevalence of prostate cancer in Brazil is 
higher in Black men compared to White men (12-
15). We studied the influence of race in regard to 
biochemical recurrence after radical prostatectomy.

 Extent of tumor on needle biopsy may be 
useful to predict extent of cancer in RP, surgical 
margin status, pathological stage, and tumor re-
currence. There are several ways to evaluate tu-
mor extent on biopsy: number and percentage of 
positive cores, total linear length and percentage 
of carcinoma in all cores, length and percentage 
of carcinoma in a single core, and others. The con-
troversy is related to which is the best predictor 
method (16-18).

 One of the most controversial aspects of 
the pathological assessment of RP specimens is the 
measurement of tumor volume or extent. There is 
consensus that tumor volume or extent by itself 
correlates with adverse findings at RP (19). The cri-
tical and controversial question concerns whether 
tumor volume or extent in RP is an independent 
prognostic parameter for BR after RP once other 
routinely variables are accounted for (20).

 Tumors with a Gleason score of 7 have 
significantly worse prognosis than those with a 
Gleason score ≤ 6. Given the adverse prognosis as-
sociated with Gleason pattern 4, one would expect 
whether a tumor Gleason score 3 + 4 = 7 or 4 + 3 
= 7 would influence prognosis, however this issue 
is controversial (21-23).

 Extraprostatic extension (EPE) and positi-
ve surgical margins (PSM) have prognostic impor-
tance in most studies (24-26) and may influence 

therapeutic options after surgery. However, the 
amount of EPE and PSM seems to be more impor-
tant than a simple report of presence or absence of 
these pathological findings. An additional concern is 
the absence of consensus among pathologists how to 
evaluate the amount of EPE and PSM (27,28).

MATERIALS AND METHODS

This retrospective study was based on nee-
dle biopsies and correspondent surgical specimens 
of 400 consecutive patients submitted to retropubic 
RP from 1997 to 2011 at an institution located in the 
southeast region of Brazil. The clinical variables stu-
died included age, race, and preoperative serum PSA; 
the pathological variables included tumor extent on 
needle biopsy; and, in surgical specimens tumor ex-
tent, Gleason score, seminal vesicle invasion, extra-
prostatic extension and positive surgical margins. 
According to race, patients were considered Whites 
and African-Brazilians. In Brazil African-Brazilians 
include Mulattos (White and African-Brazilian ad-
mixture). Five patients of oriental ancestry were ex-
cluded. Some other missing data are not included in 
the tables. Age was categorized as ≤ 55 years and > 
55 years. All other continuous data were categorized 
by the median value.

 Linear carcinoma extent in mm on needle 
prostatic biopsy was measured using a single Olym-
pus (Olympus Optical Co., Ltd., Tokyo, Japan) mi-
crometer eyepiece with a linear array. In cases of 
discontinuous foci 1 mm apart, the tumor was con-
sidered as continuous and the measure included 1 
mm. In discontinuous foci more than 1 mm apart, 
the final extent was the sum of the measures. Tumor 
extent on biopsies was evaluated as: number and 
percentage of cores with carcinoma, total length and 
percentage of carcinoma in all cores, and maximum 
length and percentage of cancer per core.

 After RP, serum PSA was measured every 
3 months during year 1, every 6 months during 
year 2 and annually thereafter. No patient in this 
series received radiotherapy or androgen manipu-
lation before or after surgery. Total serum PSA was 
measured using the previously validated Immuli-
te® PSA kit. Postoperative biochemical recurren-
ce (BR) was considered PSA 0.2 ng/mL or greater 
according to the American Urological Association 
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recommendation (1). Patients without BR were 
censored at last follow-up. The study was approved 
by our institutional committee of ethics.

 Surgical specimens were step sectioned at 
3 to 5 mm intervals and embedded in paraffin. A 
mean of 32 paraffin blocks was processed. Sections 
(6 µm) of each block were stained with hemato-
xylin and eosin. Each transverse section of the 
prostate was subdivided into 2 anterolateral and 2 
posterolateral quadrants. Using the cone method, 
8 sections from the bladder neck and 8 from the 
apex were obtained.

 PSM was defined as cancer cells in contact 
with the inked specimen surface. PSM was con-
sidered focal whenever present up to 1 quadrant 
and/or sections from the bladder neck or apex and 
diffuse in more than 1 quadrant or sections.

 EPE was diagnosed when cancer was seen 
in adipose tissue, and in case of a desmoplastic 
response when a protuberance corresponding to 
tumor extension into periprostatic tissue was ob-
served. EPE was considered focal whenever present 
up to 1 quadrant of the transverse sections and/or 
sections from the bladder neck or apex and diffuse 
in more than 1 quadrant or sections. Seminal vesi-
cle invasion occurred when there was involvement 
of the muscular coat.

 Tumor extent at RP was evaluated by a 
previously described semiquantitative point count 
method (29). Briefly, each quadrant of the trans-
verse sections was drawn on paper and contained 
8 equidistant points. During microscopic exami-
nation of the slides, the tumor area was drawn on 
the correspondent quadrant on the paper. At the 
end of examination, the number of positive points 
represented an estimate of the tumor extent.

 Histological tumor grading was performed 
according to the revised Gleason grading system 
(30). Gleason score was categorized as ≤ 6, 3 + 4 
= 7, 4 + 3 = 7, ≥ 8. All cases were reviewed by a 
senior uropathologist (AB).

Statistical analysis

Time to biochemical recurrence (TBR) was 
analyzed with the Kaplan-Meier product-limit 
analysis using the log-rank test for comparison be-
tween the groups. Univariate and multivariate Cox 

stepwise logistic regression models were used to 
identify significant predictors of shorter TBR. Two-
-sided P value < 0.05 was considered statistically 
significant. All statistical analyses were performed 
using PASW® Statistics 18.0.

RESULTS

Table-1 shows the clinicopathologic cha-
racteristics of 400 studied patients submitted to 
radical prostatectomy.

 After RP 128 of the 400 men (32.0%) ex-
perienced BR at a mean follow-up of 21 months 
(median 10, range 3 to 129). Of the remaining 
patients 253 (63.2%) who were censored remai-
ned at risk at a mean follow-up of 53 months 
(median 48, range 3 to 155), while 19 (4.8%) had 
no serum PSA data available.

 Table-2 shows the Kaplan-Meier product-
-limit analysis for TBR following RP according to 
several clinicopathologic characteristics. There was 
no statistical significant difference for age (log-
-rank, p = 0.997), race (log-rank, p = 0.547), ma-
ximum percentage of cancer per core (log-rank, p 
= 0.313), number of cores with cancer (log-rank, p 
= 0.138), absent vs focal EPE (log-rank, p = 0.892), 
and absent vs focal PSM (log-rank, p = 0.069).

 Percentage extent in mm of cancer in all 
cores was the strongest predictor of TBR (log-rank, 
p = 0.001) (Figure-1). Tumor extent of tumor in RP 
evaluated as positive points was significantly as-
sociated with TBR (log-rank, p = 0.017) (Figure-2). 
Gleason score in RP categorized as ≤ 6, 3 + 4 = 
7, 4 + 3 = 7, and ≥ 8 was significantly associated 
with TBR (Figure-3). There is almost an overlap 
comparing the curves of Gleason score 4 + 3 = 7 
and Gleason score ≥ 8. Diffuse EPE (log-rank, p < 
0.001) and diffuse PSM (log-rank, p < 0.001) were 
significantly associated with shorter TBR.

Table-3 shows the Cox univariate and mul-
tivariate proportional hazard analysis of several 
clinicopathologic characteristics predicting TBR 
after RP. Except for focal EPE (p = 0.893), age (p = 
0.796), race (p = 0.550), focal PSM (p = 0.445), ma-
ximum extent of cancer per core (p = 0.133) and 
maximum percentage extent of cancer per core (p 
= 0.065), all other characteristics had a significan-
tly risk for shorter TBR.
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 For multivariate analysis, we included only 
the statistically significant characteristics of uni-
variate analysis using the backward stepwise lo-
gistic regression method. For tumor extent evalu-
ation on needle biopsy, we included the strongest 
predictor (percentage of cancer extent in all co-
res). Only diffuse PSM (p < 0.001) and preopera-
tive PSA (p = 0.034) were independent predictors 
of shorter TBR. Seminal vesicle invasion showed 
a trend toward significance (p = 0.060).

DISCUSSION

Age
 The influence of age in the biological 

aggressiveness of prostate cancer is controver-
sial. Carter et al. (3) and Herold et al. (4) suggest 
that prostatic carcinoma is higher grade and has 
worse outcome with increasing age. However, the 
data are conflicting on this issue. Bauer et al. (5) 
and Catalona and Smith (6) have not found age 
to be related to outcome. Parker et al. (31) in a 
meta-analysis of 34 studies which included a to-
tal of 27551 patients concluded that evidence su-
ggests that young age was an adverse prognostic 
factor in some series of radiation therapy before 
the advent of PSA assays, when men typically 
presented clinically with locally advanced dise-
ase, but that age has no significant prognostic 
effect in contemporary series of localized prosta-
te cancer. In our study, TBR was not statistically 
different comparing patients ≤ 55-year-old vs > 
55-year-old.

Race
 Prostate cancer may be biologically more 

aggressive among Black men though controversial 
(7-9). In a study by Cross et al. (10), even thou-
gh African-American men presented at a younger 
age and with more advanced disease compared 
with White men with prostate cancer, PSA outco-
me after RP when controlled for known clinical 
predictive factors was not statistically different. 
Freedland et al. (11) described no differences be-
tween Black and White men in the preoperative 
clinical factors or the pathologic features of the 
RP specimens and race was not an independent 
predictor of biochemical recurrence.

 The existence of racial differences in pros-
tate carcinoma treatment outcomes remains con-
troversial and although Latino patients/Hispanic 
race were included in one report (32), our study is 
unique dealing with this issue in a Latin American 
(Brazilian) country. The frequency of non-Whites 
in our study (19.7%) is similar to this population 
in the southeast region of Brazil. The results of our 
cohort of patients showed that race is not signifi-
cantly associated with TBR following surgery.

 In contrast to the bifurcated United States 
model, where Blacks and Whites are clearly se-
parate groups, with Blacks defined as those with 
any African ancestry, racial classification in Brazil 
is far more complex, ambiguous, and fluid. Non-
-Whites in Brazil includes an intermediate Bro-
wn (pardo) category along a white-to-black color 
continuum, often used as a proxy for mulattos or 
persons with White and Black admixture (14).

Tumor extent in radical prostatectomy
 One of the most controversial aspects of 

the pathological assessment of radical prostatec-
tomy specimens is the measurement of tumor vo-
lume or extent. Some institutions have accurately 
calculated the tumor volume through computer-
-assisted image analysis systems (33). As this me-
thod is not feasible for routine clinical practice, 
there are alternative simpler means for measuring 
tumor extent. We applied a practical method for 
estimating tumor extent in RP, which can be used 
by any general pathologist in the laboratory (29).

 There is consensus that tumor volume or 
extent by itself correlates with adverse findings 
at RP, such as Gleason score, clinicopathological 
stage, seminal vesicle invasion, extraprostatic ex-
tension and margins of resection (19). The critical 
and controversial question concerns whether tu-
mor volume is an independent prognostic para-
meter once other routinely assessed variables are 
accounted for (20). In our study, tumor extent in 
radical prostatectomy was significantly associated 
with TBR in univariate analysis (p = 0.004), ho-
wever in multivariate analysis was not significant 
(p = 0.633). The result favors that this time con-
suming report in surgical specimens seems not to 
add additional information to other well establi-
shed predictive findings.
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Table 1 - Clinicopathologic characteristics of 400 study patients submitted to radical prostatectomy for prostate cancer. SD, 
standard deviation.

Characteristic n (%)

Age (years) 

mean ± SD 63 ± 6.62

median 64

range 43 - 76

Race

Whites 317 (80.3)

Non-whites 78 (19.7)

Preoperative PSA (ng/mL)

mean ± SD 9.84 ± 6.80

median 8.00

range 0.28-51

Number of cores

mean ± SD 10 ± 3.71

median 11

range 2-20

Number of cores with cancer

mean ± SD 3 ± 2.03

median 2

range 1 - 13

Percentage of cores with cancer

mean ± SD 36.15 ± 24.44

median 31

range 5-100

Extent of cancer in all cores

mean ± SD 9 ± 9.49

median 6

range 1 - 62

Percentage of cancer in all cores
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mean ± SD 18.5 ± 18.28

median 12

range 0.4 - 100

Maximum extent of cancer per core

mean ± SD 4 ± 3.31

median 3.5

range 1 - 20

Maximum percentage of cancer per core

mean ± SD 51.58 ± 30.14

median 47

range 1 - 100

Gleason score in RP

≤ 6 134 (33.8)

3 + 4 = 7 186 (46.9)

4 + 3 = 7 53 (13.4)

≥ 8 24 (6.0)

Tumor extent in RP (positive points)

mean ± SD 35.80

median 27

range 1 - 225

Seminal vesicle invasion

absent 353 (89.6)

present 41 (10.4)

Extraprostatic extension

absent 254 (64.0)

focal 40 (10.1)

diffuse 103 (25.9)

Positive surgical margins

absent 213 (53.5)

focal 49 (12.3)

diffuse 136 (34.2)

c o n t i n u a t i o n
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Table 2 - Kaplan-Meier product-limit analysis for time to biochemical recurrence following radical prostatectomy according 
to several clinicopathologic characteristics.

Characteristic X2 Log-rank, p

Age (years)

≤ 55 vs > 55 < 0.001 0.997

Race

Whites vs non-Whites 0.363 0.547

Maximum percentage of cancer per core

≤ 47% vs. > 47% 1.017 0.313

Number of cores with cancer

≤ 2 vs. > 2 2.195 0.138

Tumor extent in RP

≤ 27 positive points vs > 27 positive points 5.726 0.017

Maximum extent of cancer per core

≤ 3.5 mm vs. > 3.5 mm 5.745 0.017

Percentage of cores with cancer

≤ 31% vs. > 31% 5.768 0.016

Extent of cancer in all cores

≤ 6 mm vs. > 6 mm 7.424 0.006

Percentage of cancer in all cores

≤ 12% vs > 12% 10.785 0.001

Extraprostatic extension

absent vs diffuse 12.430 < 0.001

absent vs focal 0.018 0.892
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Figure 1 - Kaplan-Meier product-limit analysis shows time to PSA biochemical progression-free outcome by the median value 
of percentage of cancer extent in mm in all cores. Cum, cumulative.

Gleason score in RP

≤ 6 vs 3 + 4 = 7 vs 4 + 3 = 7 vs ≥ 8 13.477 0.004

Preoperative PSA (ng/mL)

≤ 10 vs >10 25.800 < 0.001

Seminal vesicle invasion

absent vs present 26.071 < 0.001

Positive surgical margins

absent vs focal vs. diffuse 33.562 < 0.001

absent vs focal 5.350 0.069

c o n t i n u a t i o n
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Figure 3 - Kaplan-Meier product-limit analysis shows time to PSA biochemical progression-free outcome by Gleason score ≤ 
6, 3+4=7, 4+3=7, and ≥ 8 in surgical specimens. Cum, cumulative. 

Figure 2 - Kaplan-Meier product-limit analysis shows time to PSA biochemical progression-free outcome by the median value 
of tumor extent evaluated as positive points in surgical specimens. Cum, cumulative.
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Table 3 - Cox univariate and multivariate proportional hazard analysis of several clinicopathologic characteristics predicting 
shorter time to biochemical recurrence following radical prostatectomy. CI, confidence interval.

Characteristic Hazard ratio (95% CI) Wald test p

Univariate analysis

Focal EPE 1.040 (0.588 - 1.841) 0.018 0.893

Age 0.997 (0.972 - 1.022) 0.067 0.796

Race 0.876 (0.567 - 1.352) 0.358 0.550

Focal PSM 1.258 (0.698 - 2.270) 0.583 0.445

Maximum extent of cancer per core 1.035 (0.990 - 1.082) 2.259 0.133

Maximum percentage of cancer per core 1.006 (1.000 - 1.011) 3.417 0.065

Extent of cancer in all cores 1.018 (1.003 - 1.034) 5.323 0.021

Number of cores with cancer 1.092 (1.014 - 1.176) 5.395 0.020

Percentage of cores with cancer 1.009 (1.002 - 1.016) 7.089 0.008

Tumor extent in RP 1.006 (1.002 - 1.011) 8.299 0.004

Gleason score in RP 1.394 (1.130 - 1.721) 9.581 0.002

Percentage of cancer in all cores 1.014 (1.005 - 1.022) 10.381 0.001

Diffuse EPE 1.375 (1.147 - 1.649) 11.843 0.001

Preoperative PSA 1.042 (1.025 - 1.060) 22.672 < 0.001

Seminal vesicle invasion 2.888 (1.880 - 4.437) 23.431 < 0.001

Diffuse PSM 1.651 (1.382 - 1.972) 30.523 < 0.001

Multivariate analysis

Gleason score in RP 1.143 (0.653-2.001) 0.220 0.639

Tumor extent in RP 0.882 (0.526-1.478) 0.228 0.633

Diffuse EPE 0.874 (0.672-1.137) 1.011 0.315

Percentage of cancer in all cores 1.293 (0.822-2.035) 1.238 0.266

Seminal vesicle invasion 1.730 (0.978-3.061) 3.544 0.060

Preoperative PSA 1.601 (1.035-2.474) 4.477 0.034

Diffuse PSM 1.734 (1.371-2.192) 21.128 < 0.001
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Gleason score in radical prostatectomy
 Tumors with a Gleason score of 7 have 

significantly worse prognosis than those with a 
Gleason score ≤ 6. Given the adverse prognosis as-
sociated with Gleason pattern 4, one would expect 
whether a tumor Gleason score 3 + 4 = 7 or 4 + 3 
= 7 would influence prognosis. No significant sur-
vival advantage was reported for Gleason score 3 
+ 4 = 7 over 4 + 3 = 7 by Oefelein et al. (21). Other 
investigators have shown that Gleason score 4 + 
3 = 7 has a worse prognosis than Gleason score 3 
+ 4 = 7 (18,19). Due to this controversy, the prog-
nostic Gleason grouping according to score may 
be either ≤ 6, 7, ≥ 8 or ≤ 6, 3 + 4 = 7, 4 + 3 = 7, ≥ 8. 
In our cohort of patients the Kaplan-Meier curve 
showed that the Gleason score 4 + 3 = 7 behaved 
similarly to score ≥ 8 and different to score 3 + 4 
= 7. This result discloses the importance of grade 
4 as the predominant pattern and favors a 4 score 
prognostic grouping: ≤ 6, 3 + 4 = 7, 4 + 3 = 7, and 
≥ 8. Gleason score in our study was significantly 
predictive of TBR in univariate analysis but not in 
multivariate analysis probably due to fewer cases 
in the prognostic groups 4 + 3 = 7 and ≥ 8. Ano-
ther limitation could be the relatively short mean 
follow-up time.

Extraprostatic extension and positive surgical 
margins

 Extraprostatic extension and positive sur-
gical margins have prognostic importance and 
may influence therapeutic options after surgery. 
However, the amount of EPE and PSM seems to be 
more important than a simple report of presence 
or absence of these pathological findings (24-26).

 During the International Society of Uro-
logical Pathology (ISUP) consensus conference on 
handling and staging of radical prostatectomy spe-
cimens held in Boston during the 98th meeting of 
the United States and Canadian Academy of Pa-
thology (USCAP), no consensus could be reached 
as to how evaluate extent of EPE and PSM (27,28). 
In this study we evaluated the influence of focal 
and diffuse EPE and PSM on TBR using a simple 
method for EPE and PSM extent quantitation that 
can be used in the daily practice of all pathologists 
who step section and totally process the surgical 
specimen. Considering that in the 2009 version of 

the TNM Classification of Malignant Tumors mi-
croscopic involvement of the bladder neck is pT3a, 
in our study this finding was included as EPE.

 Our study is in accordance with authors 
that consider extent of EPE or PSM an important 
information in the pathology report. Diffuse EPE 
or PSM were significantly associated with shorter 
time of TBR in univariate analysis, however, only 
diffuse PSM was significantly associated with TBR 
in univariate (p < 0.001) and multivariate analysis 
(p < 0.001). Diffuse PSM was the strongest and 
an independent predictor of TBR in our cohort of 
patients. The incidence of PSM in the literature 
ranges from 16% to 50% (34). In our study the 
incidence was 46.5%. One of the largest potential 
sources of discrepancy for incidence of PSM is the 
different methods used to process the radical pros-
tatectomy specimens. It is also worth mention that 
positive surgical margins result of surgical factors 
more than biology of disease.

Tumor extent on needle prostatic biopsies
 Recent efforts have focused on incorpo-

rating prostate needle biopsy measurements as an 
adjunct to improve pretreatment risk stratification 
(35-38). However, it is controversial which is the 
best predictor method (16-18). Bismar et al. (18) 
studied the prediction of pathologic stage in a scre-
ening population of multiple measures of carcino-
ma on prostate needle biopsy tissue. In univariate 
analysis all measures were significantly associa-
ted with pathologic stage > T2 but in multivariate 
analysis the percentage of positive cores was the 
strongest predictor.

 Brimo’s et al. (16) study is the only one that 
compared different methods of measurement of 
carcinoma on prostate needle biopsy. In univaria-
te analysis, the percentage of cores with carcinoma 
was found to be the pathological preoperative va-
riable that was most significantly associated with 
pathological stage > pT2. In multivariate analysis, 
the greatest length and percentage of cancer in a 
single core, and the total percentage of cancer in all 
cores were most significant. Length and percentage 
of carcinoma in all cores, and percentage of number 
of cores with carcinoma were significantly associa-
ted to biochemical recurrence in univariate analysis. 
Multivariate analysis could not be conducted.
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 In our study, except for maximum per-
centage of cancer per core and number of cores 
with cancer all other methods were significantly 
predictive of TBR using the curves of Kaplan-
-Meier. Using the Cox univariate analysis, all 
measures were statistically predictive of risk to 
TBR except maximum extent and percentage of 
cancer per core. The strongest predictor was per-
centage of cancer in all cores, however was not 
an independent predictor of shorter time of TBR 
in multivariate analysis.

 All methods for measurement are sim-
ple and may be done in the daily practice of the 
surgical pathologist. However, they are not equi-
valent in application because measuring with an 
ocular micrometer foci of carcinoma can be time 
consuming. Total number and percentage of po-
sitive cores are the easiest way of evaluation ac-
cessible to all pathologists, and in our study were 
statistically significant in univariate analysis.

 In summary, age and race were not sig-
nificantly associated with TBR after surgery, ho-
wever other more powered studies could show 
significance. Tumor extent evaluation in the 
surgical specimen was predictive of TBR in uni-
variate analysis but not in multivariate analysis 
favoring that this time consuming report does 
not add additional information to other well es-
tablished predictive findings. The higher predic-
tive value of Gleason score 4 + 3 = 7 vs 3 + 4 = 
7 disclosed the importance of grade 4 as the pre-
dominant pattern and favors a 4 score prognostic 
grouping: ≤ 6, 3 + 4 = 7, 4 + 3 = 7, and ≥ 8. Ex-
tent of EPE or PSM is an important information 
in the pathology report. Diffuse EPE or PSM were 
significantly associated with TBR in univariate 
analysis and diffuse PSM was independent and 
the strongest predictor of shorter time to BR in 
multivariate analysis. Most tumor extent evalua-
tions on needle biopsies were predictive of TBR, 
however, maximum percentage of cancer in all 
cores was the strongest predictor. While shedding 
light to important and controversial predictors of 
biochemical recurrence after radical prostatec-
tomy among Latin Americans, limitations of this 
study are the relatively short follow-up and the 
retrospective design, even in a prospectively col-
lected database.

ABBREVIATIONS

PSA = prostate specific antigen;
SD = standard deviation;
CI = confidence interval;
RP = radical prostatectomy;
BR = biochemical recurrence;
TBR = time to biochemical recurrence;
EPE = extraprostatic extension;
PSM = positive surgical margin

CONFLICT OF INTEREST

None declared.

REFERENCES

1. Cookson MS, Aus G, Burnett AL, Canby-Hagino ED, D’Amico 
AV, Dmochowski RR, et al.: Variation in the definition of bio-
chemical recurrence in patients treated for localized prostate 
cancer: the AmericanUrological Association Prostate Guide-
lines for Localized Prostate Cancer Update Panel report and 
recommendations for astandard in the reporting of surgical 
outcomes. J Urol. 2007; 177: 540-5.

2. Epstein JI, Amin M, Boccon-Gibod L, Egevad L, Humphrey PA, 
Mikuz G, et al.: Prognostic factors and reporting of prostate 
carcinoma in radical prostatectomy and pelvic lymphadenec-
tomy specimens. Scand J Urol Nephrol Suppl. 2005; 34-63.

3. Carter HB, Epstein JI, Partin AW: Influence of age and prostate-
specific antigen on the chance of curable prostate cancer among 
men with nonpalpabledisease. Urology. 1999; 53: 126-30.

4. Herold DM, Hanlon AL, Movsas B, Hanks GE: Age-related 
prostate cancer metastases. Urology. 1998; 51: 985-90.

5. Bauer JJ, Connelly RR, Seterhenn IA, Deausen J, Srivastava 
S, McLeod DG, et al.: Biostatistical modeling using traditional 
preoperative and pathological prognostic variables in the se-
lection of men at highrisk for disease recurrence after radical 
prostatectomy for prostate cancer. J Urol. 1998; 159: 929-33.

6. Catalona WJ, Smith DS: Cancer recurrence and survival rates 
after anatomic radical retropubic prostatectomy for prostate 
cancer: intermediate-term results. J Urol. 1998; 160: 2428-34.

7. Evans S, Metcalfe C, Ibrahim F, Persad R, Ben-Shlomo Y: In-
vestigating Black-White differences in prostate cancer prog-
nosis: A systematic review and meta-analysis. Int J Cancer. 
2008; 123: 430-5.

8. Kim HS, Moreira DM, Jayachandran J, Gerber L, Bañez LL, 
Vollmer RT, et al.: Prostate biopsies from black men express 
higher levels of aggressive disease biomarkers than prostate 
biopsies from whitemen. Prostate Cancer Prostatic Dis. 2011; 
14: 262-5.



IBJU | controversial predictors of biocheMical recurrence after radical prostatectoMy

791

9. Powell IJ, Bock CH, Ruterbusch JJ, Sakr W: Evidence supports 
a faster growth rate and/or earlier transformation to clinically 
significant prostate cancer in black than inwhite American 
men, and influences racial progression and mortality disparity. 
J Urol. 2010; 183: 1792-6.

10. Cross CK, Shultz D, Malkowicz SB, Huang WC, Whittington 
R, Tomaszewski JE, et al.: Impact of race on prostate-specific 
antigen outcome after radical prostatectomy for clinically local-
ized adenocarcinoma of the prostate. J Clin Oncol. 2002; 20: 
2863-8.

11. Freedland SJ, Jalkut M, Dorey F, Sutter ME, Aronson WJ: Race 
is not an independent predictor of biochemical recurrence after 
radical prostatectomy in an equal access medical center.Urol-
ogy. 2000; 56: 87-91.

12. Paschoalin EL, Martins AC, Pastorello M, Sândis KA, Maciel 
LM, Silva WA Jr, et al.: Racial influence on the prevalence of 
prostate carcinoma in Brazilian volunteers. Int Braz J Urol. 
2003; 29: 300-5.

13. Barros MS, Silva VR, Santos GB, Hughes A, Silveira MA: 
Prevalence of prostate adenocarcinoma according to race in an 
university hospital. Int Braz J Urol. 2003; 29: 306-11; discus-
sion 312.

14. Romero FR, Romero AW, Almeida RM, Tambara Filho R: The 
prevalence of prostate cancer in Brazil is higher in Black men 
than in White men: systematic review and meta-analysis. Int 
Braz J Urol. 2012; 38: 440-7.

15. Romero FR, Romero AW, de Almeida RM, de Oliveira FC Jr, 
Tambara Filho R: The significance of biological, environmental, 
and social risk factors for prostate cancer in a cohort study in 
Brazil. Int Braz J Urol. 2012; 38: 769-78.

16. Brimo F, Vollmer RT, Corcos J, Kotar K, Bégin LR, Humphrey 
PA, et al.: Prognostic value of various morphometric measure-
ments of tumour extent in prostate needle core tissue. Histo-
pathology. 2008; 53: 177-83.

17. Epstein JI, Potter SR: The pathological interpretation and sig-
nificance of prostate needle biopsy findings: implications and 
current controversies. J Urol. 2001; 166: 402-10.

18. Bismar TA, Lewis JS Jr, Vollmer RT, Humphrey PA: Multiple 
measures of carcinoma extent versus perineural invasion in 
prostate needle biopsy tissue in prediction ofpathologic stage 
in a screening population. Am J Surg Pathol. 2003; 27: 432-40.

19. Humphrey PA, Vollmer RT: Intraglandular tumor extent and 
prognosis in prostatic carcinoma: application of a grid method 
to prostatectomy specimens. Hum Pathol. 1990; 21: 799-804.

20. Salomon L, Levrel O, Anastasiadis AG, Irani J, De La Taille A, 
Saint F, et al.: Prognostic significance of tumor volume after 
radical prostatectomy: a multivariate analysis of pathological 
prognosticfactors. Eur Urol. 2003; 43: 39-44.

21. Oefelein MG, Smith ND, Grayhack JT, Schaeffer AJ, McVary 
KT: Long-term results of radical retropubic prostatectomy in 
men with high grade carcinoma of the prostate. J Urol. 1997; 
158: 1460-5.

22. Han M, Partin AW, Pound CR, Epstein JI, Walsh PC: Long-
term biochemical disease-free and cancer-specific survival 
following anatomic radical retropubic prostatectomy. The 
15-year Johns Hopkins experience. Urol Clin North Am. 
2001; 28: 555-65.

23. Chan TY, Partin AW, Walsh PC, Epstein JI: Prognostic signifi-
cance of Gleason score 3+4 versus Gleason score 4+3 tumor 
at radical prostatectomy. Urology. 2000; 56: 823-7.

24. Sung MT, Lin H, Koch MO, Davidson DD, Cheng L: Radial 
distance of extraprostatic extension measured by ocular 
micrometer is an independent predictor of prostate-specific 
antigen recurrence: A new proposal for the substaging of 
pT3a prostate cancer. Am J Surg Pathol. 2007; 31: 311-8.

25. Shikanov S, Song J, Royce C, Al-Ahmadie H, Zorn K, Stein-
berg G, et al.: Length of positive surgical margin after radical 
prostatectomy as a predictor of biochemical recurrence. J 
Urol. 2009; 182: 139-44.

26. van Oort IM, Bruins HM, Kiemeney LA, Knipscheer BC, 
Witjes JA, Hulsbergen-van de Kaa CA: The length of positive 
surgical margins correlates with biochemical recurrence af-
ter radical prostatectomy. Histopathology. 2010; 56: 464-71.

27. Magi-Galluzzi C, Evans AJ, Delahunt B, Epstein JI, Griffiths 
DF, van der Kwast TH, et al.: International Society of Urologi-
cal Pathology (ISUP) Consensus Conference on Handling 
and Staging of RadicalProstatectomy Specimens. Working 
group 3: extraprostatic extension, lymphovascular invasion 
and locally advanceddisease. Mod Pathol. 2011; 24: 26-38.

28. Tan PH, Cheng L, Srigley JR, Griffiths D, Humphrey PA, 
van der Kwast TH, et al.: International Society of Urologi-
cal Pathology (ISUP) Consensus Conference on Handling 
and Staging of RadicalProstatectomy Specimens. Working 
group 5: surgical margins. Mod Pathol. 2011; 24: 48-57.

29. Billis A, Magna LA, Ferreira U: Correlation between tumor 
extent in radical prostatectomies and preoperative PSA, his-
tological grade, surgical margins, andextraprostatic exten-
sion: application of a new practical method for tumor extent 
evaluation.Int Braz J Urol. 2003; 29: 113-9; discussion 120.

30. Epstein JI, Allsbrook WC Jr, Amin MB, Egevad LL; ISUP 
Grading Committee: The 2005 International Society of Uro-
logical Pathology (ISUP) Consensus Conference on Gleason 
Grading of ProstaticCarcinoma. Am J Surg Pathol. 2005; 29: 
1228-42.

31. Parker CC, Gospodarowicz M, Warde P: Does age influence 
the behaviour of localized prostate cancer? BJU Int. 2001; 
87: 629-37.

32. Latini DM, Elkin EP, Cooperberg MR, Sadetsky N, Duch-
ane J, Carroll PR: Differences in clinical characteristics and 
disease-free survival for Latino, African American, and non-
Latino white men withlocalized prostate cancer: data from 
CaPSURE. Cancer. 2006; 106: 789-95.

33. Epstein JI: Pathologic assessment of the surgical specimen. 
Urol Clin North Am. 2001; 28: 567-94.



IBJU | controversial predictors of biocheMical recurrence after radical prostatectoMy

792

34. Watson RB, Civantos F, Soloway MS: Positive surgical mar-
gins with radical prostatectomy: detailed pathological analy-
sis and prognosis. Urology. 1996; 48: 80-90.

35. D’Amico AV, Whittington R, Malkowicz SB, Schultz D, Fon-
durulia J, Chen MH, et al.: Clinical utility of the percentage of 
positive prostate biopsies in defining biochemical outcome 
after radical prostatectomyfor patients with clinically local-
ized prostate cancer. J Clin Oncol. 2000; 18: 1164-72.

36. Grossfeld GD, Latini DM, Lubeck DP, Broering JM, Li YP, 
Mehta SS, et al.: Predicting disease recurrence in intermedi-
ate and high-risk patients undergoing radical prostatectomy 
using percentpositive biopsies: results from CaPSURE. Urol-
ogy. 2002; 59: 560-5.

37. Presti JC Jr, Shinohara K, Bacchetti P, Tigrani V, Bhargava 
V: Positive fraction of systematic biopsies predicts risk 
of relapse after radical prostatectomy. Urology. 1998; 52: 
1079-84.

38. Freedland SJ, Csathy GS, Dorey F, Aronson WJ: Percent 
prostate needle biopsy tissue with cancer is more predic-
tive of biochemical failure or adverse pathology after radi-
cal prostatectomy than prostate specific antigen or Gleason 
score. J Urol. 2002; 167: 516-20.

_____________________
Correspondence address:

Athanase Billis, MD, PhD
Depatment of Anatomic Pathology

School of Medical Sciences 
State University of Campinas (Unicamp)

Rua Tessália Vieira de Camargo, 126
Campinas, SP, 13083-887, Brazil

Fax: +55 19 3289-3897
E-mail: athanase@fcm.unicamp.br



ORIGINAL ARTICLE

793

Key words:
Prostatic Neoplasms; Biopsy; 
Pathology; Sex Hormone-
Binding Globulin; Androgens

Int Braz J Urol. 2013; 39: 793-9

__________________
    

Submitted for publication:
May 17, 2013

__________________
    

Accepted after revision:
August 15, 2013

Purpose: To explore the association between serum levels of Sex Hormone Binding Glo-
bulin (SHBG) and the risk of developing prostate cancer (PCa) as well as high grade dise-
ase in men undergoing prostate biopsy.
Materials and Methods: Between 2006 and 2012, we prospectively enrolled 740 patients 
with no history of PCa undergoing prostate biopsy. Before biopsy general data of the 
patient DRE, PSA and BMI were recorded. The risk of detecting cancer and high grade 
cancer was assessed as a function of SHBG using crude and adjusted logistic regressions.
Results: Serum levels of SHBG were not associated with an increased risk of PCa or high 
grade disease. Age (OR 1.027 95% CI 1.003-1.052 p = 0.027), DRE (OR 3.391 95% CI 
2.258-5.092 p = 0.000) and PSA (OR 1.078 95% CI 1.037-1.120 p = 0.000) were found to 
be independent predictors of prostate cancer risk. Age (OR 1.051 95% CI 1.009-1.095 p = 
0.016), DRE (OR 2.519 95% CI 1.384-4.584 p = 0.000), BMI (OR 1.098 95% CI 1.011-1.193 
p = 0.027) and PSA (OR 1.074 95% CI 1.014-1.137 p = 0.015) were found to be indepen-
dent predictors of high grade disease.
Conclusions: In our cohort of patients, serum levels of SHBG are not predictive of PCa 
or high grade disease. According to our experience SHBG should not be considered a 
biomarker in PCa diagnosis neither a marker for high grade disease.

Serum levels of Sex hormone Binding globulin (ShBg) 
are not predictive of prostate cancer diagnosis and 
aggressiveness: results from an italian biopsy cohort
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INTRODUCTION

 Prostate cancer (PCa) is a major health 
concern worldwide, being the second most com-
mon neoplasm and sixth cause of cancer-related 
death in the entire world (1). PSA is considered the 
standard marker to identify patients at risk of PCa. 
However, specially in men with low PSA values, 
several markers have been investigated in order 
to identify patients at risk of high grade, poorly 
differentiated PCa (2,3).

 The prostate is an androgen-dependent 
gland, requiring testosterone for its growth, di-
fferentiation and function (3-5). Androgens have 
been well investigated in the development and 
progression of PCa but their exact role hasn’t been 
elucidated yet. Moreover SHBG is well known to 
regulate levels of sex hormones and therefore 
might influence PCa genesis and progression di-
rectly or indirectly. Recent studies have evaluated 
the relationship between serum levels of dihydro-
testosterone, testosterone, free testosterone, estro-
gens, SHBG and the development and progression 
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of PCa (3,6-9). The role of these hormones in the 
pathogenesis of PCa is complex and no real con-
sensus has been reached regarding their possible 
clinical implications.

 The use and identification of new PCa bio-
markers would help urologists in decision making 
and developing normograms with the aim of bet-
ter identifying patients at risk of PCa and particu-
larly high grade disease (3). The aim of our study 
was to evaluate the relationship between levels of 
SHBG and PCa in a group of patients undergoing 
transrectal prostate biopsies in order to identify a 
possible relationship between SHBG serum levels 
and PCa diagnosis and aggressiveness.

MATERIALS AND METHODS

 After an Internal Review Board approval, 
between 2006 and 2012, a consecutive series of 
patients with no known history of PCa were refer-
red to our department to undergo initial prostate  
biopsy because of an abnormal finding on digital 
rectal examination (DRE) and/or an elevation of 
serum levels of PSA (> 4ng/mL). Patients with un-
controlled diabetes, thyroid disease, hyperprolac-
tinemia, hypoalbuminemia or liver disease were 
excluded from the cohort. DRE was performed by 
a senior staff urologist and judged positive if su-
ggestive of cancer. Body mass index (BMI) was 
calculated as kg/m2. Every patient underwent 12-
core TRUS (Transrectal Ultrasound) biopsy with 
the same scheme, following our department’s pro-
tocol (10). All biopsies were performed and pa-
thologically reviewed in the same institute. Low 
grade disease was defined as Gleason ≤ 6 and high 
grade disease as Gleason ≥ 7.

 On the day of biopsy, after obtaining a de-
dicated informed consent, blood specimens were 
drawn before the procedure at 8:00 AM (all men 
were fasting from the night before). PSA, SHBG 
and testosterone were measured. Blood samples 
were kept at 4° until serum was separated by cen-
trifugation. Serum and plasma aliquots were then 
stored at -80° until assay. The IMMULITE 2000 
(Siemens, Germany) chemoluminescent enzyme 
immunoassay method which is a solid phase, se-
quential chemiluminescent immunometric assay 
was used to determine PSA (ng/mL), SHBG (pg/

mL) and testosterone (ng/mL) concentrations. Ho-
wever, testosterone serum levels were not evalu-
ated in this study as they have been previously 
investigated by our group (9). 

Statistical analysis

 Statistical analysis was performed using 
SPSS software. Evaluation of data distribution 
confirmed a not normal distribution of the study 
dataset. Differences between groups of patients in 
medians for quantitative variables and differenc-
es in distributions for categorical variables were 
tested with the Kruskal Wallis one way analysis of 
variance and Chi-square test, respectively. Using 
multiple logistic regression with the enter method, 
the statistical significant variables as assessed in 
univariate analysis were entered and investigated 
as predictors of prostate cancer presence vs. ab-
sence and in a separate model comparing high 
grade vs. low-grade among men with cancer at 
biopsy. The logistic regression analysis was car-
ried out using date from patients whose complete 
data were available. The variables considered for 
entry into the model included Age, PSA, BMI, DRE 
and SHBG. Receiver operator characteristic curves 
(ROC) were produced to evaluate the area under 
the curve (AUC) and the diagnostic performance 
of PSA, SHBG and BMI for the detection of PCa 
and high grade PCa. An alpha value of 5% was 
considered as the threshold for significance. Data 
are presented as median with Inter Quartile Range 
(IQR) and mean ± standard deviation (SD). Odds 
ratios and 95% Confidence Interval (CI) were cal-
culated for the parameters in each group using 
PCa negative and Gleason 6 as reference group.

RESULTS

 Overall, 740 patients were prospectively 
enrolled, median age was 68 (IQR: 62/73) years, 
median BMI was 27.1 (IQR:25.0/29.4) kg/m2; me-
dian PSA was 6.0 (IQR: 4.3/8.8) ng/mL, median 
SHBG level was 38.4 (IQR: 29.7/49.4) pg/mL (Ta-
ble-1). 150/740 (20%) patients presented a posi-
tive DRE. Overall 275/740 (37.2%) patients pre-
sented PCa on biopsy and out of them 120/275 
(44%) presented high grade PCa (Gleason score ≥ 
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7). More precisely 157/275 (57%) had a Gleason 6, 
73/275 (27%) a Gleason 7, 23/275 (8%), a Glea-
son 8, 18/275 (7%), a Gleason 9 and 4/270 (1%) a 
Gleason 10 disease.

 Patients with PCa were significantly older 
(p = 0.000), presented a higher PSA (p = 0.000) 
when compared to patients with a negative bi-
opsy. No significant differences were observed 
in terms of BMI and SHBG levels (Table-2). On 
the multivariate analysis Age, PSA and DRE were 
found to be independent predictors of prostate 
cancer risk (Table-3). Risk of having prostate can-
cer is increased by 2.7% per unit of age, by 239% 
if DRE was positive and by 7.8% per unit of PSA.

 Patients with high grade disease were 
significantly older (p = 0.000), presented a high-

er PSA (p = 0.035) and higher BMI (p = 0.050) 
while no difference was found in terms of SHBG 
serum levels (Table-2). On multivariate analysis 
Age, DRE, BMI and PSA were found to be in-
dependent predictors of high grade disease (Ta-
ble-3). Risk of high grade disease is increased 
5.1% per unit of age, by 152% if DRE, by 9.8% 
per unit of BMI and by 7.8% per unit of PSA. 
In addition ROC analyses were applied to evalu-
ate SHBG, BMI and the presence of cancer (Fig-
ure-1). SHBG produced an area under the curve 
(AUC = 0.517; CI: 0.474-0.561; p = 0.428) that 
did not seem to qualify to predict PCa. BMI 
produced an area under the curve that did not 
seem to qualify to predict PCa (AUC = 0.503 ;CI: 
0.459-0.547; p = 0.882). PSA served as a control 
(AUC = 0.595; CI: 0.553-0.638; p = 0.000). Fur-
thermore, ROC analyses were applied to evalu-
ate 17BE levels, BMI and the presence of high 
grade PCa (Figure-1). SHBG produced an area 
under the curve (AUC = 0.524; CI: 0.453-0.596; 
p = 0.596) that did not seem to qualify to predict 
high grade PCa. BMI produced an area under the 
curve (AUC = 0.569; CI: 0.500-0.639; p = 0.05) 
that qualified to predict high grade disease. PSA 
served as a control (AUC = 0.575; CI: 0.505-
0.645; p = 0.035).

Table 1 - Baseline characteristics of the cohort population.

Mean ± SD Median (IQR)

Age (years) 67.0 ± 7.94 68 (62/73)

BMI (kg/m²) 27.45 ± 3.79 27.1(25.0/29.4)

PSA (ng/mL) 7.2 ± 4.8 6.0 (4.3/8.8)

SHBG (pg/mL) 41.4 ± 17.4 38.4(29.7/49.4)

Table 2 - Clinical and pathological characteristics of the cohort.

No cancer Cancer p
Gleason

Score ≤ 6
Gleason

Score ≥ 7
p

Patients 465/740 (62.8%) 275/740 (37.2%) 155/275 (56%) 120/275 (44%)

DRE + 58/465 (12%) 92/275 (33%) 0.000 35/155 (23%) 57/120 (48%) 0.000

Age (years)
Mean ± SD 66.02 ± 7.9 68.9 ± 7.6

0.000
67.37 ± 7.72 70.91 ± 7.1

0.000
Median (IQR) 67 (60/72) 70 (64/74) 68 (61/73) 72 (66/76)

BMI (Kg/m²)
Mean ± SD 27.45 ± 3.6 27.45 ± 4.02

0.881
27.02 ± 3.62 28.00 ± 4.44

0.050
Median (IQR) 27.0 (25.0/29.4) 27.2 (24.8/29.6) 26.8 (24.8/29.3) 27.7 (25.2/30.5)

PSA (ng/mL)
Mean ± SD 6.53 ± 4.0 8.4 ± 5.6

0.000
7.5 ± 4.61 9.6 ± 6.7

0.035
Median (IQR) 5.6 (4.0/8.0) 6.7 (4.6/10.9) 6.2 (4.5/9.6) 7.2 (4.8/12.3)

SHBG (pg/mL)
Mean ± SD 40.7 ± 16.2 42.7 ± 19.3

0.428
41.1 ± 16.5 24.7 ± 22.5

0.492
Median (IQR) 38.1 (29.4/49.0) 39.2 (30.1/49.9) 39.4 (30.3/48.3) 38.8 (29.5/53.5)
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DISCUSSION

Our experience confirmed how older pa-
tients with higher PSA are at increased risk of PCa 
diagnosis. Moreover higher PSA and higher BMI 
in patients scheduled for prostate biopsy have an 
increased risk of developing high grade disease as 
showed by our previous studies (11). Clearly the 
strong association between DRE and prostate can-
cer risk at biopsy in our series confirms the inter-
nal validity of our results and it is in line with the 
peer review literature (3,12).

 In our series obesity is a prevalent condi-
tion and it is associated with an increased risk of 
high grade disease in patients with PCa. This data 
confirmed our previous experiences where we ob-
served how obesity is a significant independent 
risk factor for high grade Gleason score when PCa 
is diagnosed by prostate biopsy (3,9,13). Further-
more, the same observations were reported in other 
studies evaluating the possible relationship be-
tween obesity and PCa development and progres-
sion (14,15). Although further studies are needed 
to confirm these findings and to evaluate which 

Table 3 - Exploring the association of SHBG and prostate cancer risk.

Overall Cancer Risk Risk of having High grade disease

OR 95%CI P OR 95%CI P

Age 1.027 1.003-1.052 0.027 1.051 1.009-1.095 0.016

DRE 3.391 2.258-5.092 0.000 2.519 1.384-4.584 0.000

BMI 0.988 0.941-1.037 0.627 1.098 1.011-1.193 0.027

PSA 1.078 1.037-1.120 0.000 1.074 1.014-1.137 0.015

SHBG 1.002 0.991-1.013 0.774 1.003 0.987-1.019 0.714

Figure 1 - Receiver operating characteristic analysis curve comparing SHBG serum levels and BMI in patients with and without 
prostate cancer (ROC Curve 1) and in patients with low vs high grade disease (ROC Curve 2).
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a population of patients at high risk of prostate 
cancer while most of the available evidence con-
sidered patients scheduled for RRP.

 Case-control studies have also evaluated 
the relationship between hormonal status and PCa 
diagnosis. Sawada et al. analysed plasma testoster-
one and SHBG and the risk of PCa among Japanese 
men and found that neither testosterone neither 
SHBG levels were associated with an increased risk 
for total PCa (respectively: p = 0.49; p = 0.89) (18). 
In the same way Heikkila et al. in their case control 
study found no correlation between SHBG levels 
and PCa risk (23). On the other hand, Gann et al. 
made a prospective study of sex hormone levels and 
risk of PCa and found an inverse trend of risk for 
PCa with increasing levels of SHBG (p = 0.07) (24). 
Finally, a metanalysis from Roddam et al., consid-
ering 18 prospective studies on sex hormones and 
PCa found no correlation between serum concen-
trations of sex hormones and PCa risk and a mod-
est inverse association between SHBG levels and 
PCa risk with a relative risk reduction of 14% (25). 
It is important to point out that one of the possible 
limitations in comparing these studies is the time 
of venous sampling. SHBG levels are quite stable 
during the day although variations in SHBG levels 
in a longer period of time hasn’t been evaluated yet 
(26). Moreover serum levels of SHBG are influenti-
ated by IGF-1 levels and BMI (26). Data analysed 
by the available studies differ in these terms and so 
far are difficult to compare. From all these studies it 
is evident that the exact role of SHBG in PCa gene-
sis and progression is still an open debate and more 
standardised and multicentric studies are needed to 
clarify these preliminary observations.

 It is correct to point out the limitation of our 
study. Cancer aggressiveness was classified accord-
ing to biopsy specimens and TRUS-guided prostate 
biopsy is associated with a certain degree of under 
and overestimating of PCa, however with a single 
centre study and a single uropathologist reviewing 
all biopsies this possible bias was reduced. Another 
limitation of our study is that a single assessment 
of circulating SHBG concentrations may not be re-
liable clinically; however, as reported by Salonia et 
al., a single fasting morning venous blood sample 
determines the assessment of the hormone status 
more user friendly in every day clinical practice 

biological factors are responsible for the observed 
results, our experience add further evidence on the 
relationship between obesity and PCa.

 SHBG is a serum globulin that binds tes-
tosterone in plasma regulating though its free 
component. SHBG has been associated with PCa 
genesis (16-18). Berndt et al. (16) found a strong 
relationship between SHBG gene polymorphism 
and risk of developing PCa. Moreover SHBG re-
ceptors have been found on prostate cells and 
their activation leads to an increase in cAMP pos-
sibly activating oncological pathways (17,18).

However, in our experience, no significant 
difference in SHBG serum levels was found be-
tween patients with or without PCa. Specifically 
SHBG serum levels were not associated with an 
increased risk PCa diagnosis on biopsy or with 
an increased risk of high grade disease in patients 
with PCa. Moreover the ROC analysis showed how 
SHBG predicts PCa or high PCa no more accu-
rately than a coin toss. Although our experience 
is preliminar to obtain a definitive conclusion, 
it is the largest cohort study available regarding 
the association between SHBG and PCa diagnosis 
in patients with elevated PSA and/or abnormal 
DRE scheduled for prostate biopsy. Most of the 
available studies have evaluated the role of SHBG 
exclusively in patients scheduled for radical re-
tropubic prostatectomy (RRP). Lee et al. found 
that SHBG preoperative levels are predictive of 
extraprostatic extension of tumour, SHBG serum 
levels achieved the role of independent predictor 
of extraprostatic extension on multivariate anal-
ysis (OR = 1.342, p = 0.039) (19). Salonia et al. in 
the same settings found that SHBG levels were in-
dependent predictors of extracapsular extension 
in men undergoing radical prostatectomy (OR = 
1.01, p < 0.001) (20). Moreover high SHBG lev-
els increase the risk of nodal metastases by 11% 
per unit (OR = 1.11, p < 0.001) and the addition 
of SHBG increases the predictive accuracy of the 
base model using clinically established predictors 
from 72.7% to 82.8% (21). However as observed 
in our experience they found no correlation be-
tween SHBG levels and high grade disease (p = 
0.61) (22). Although all these studies differ from 
our series, a complete comparison is not possi-
ble as we evaluated the serum levels of SHBG in 
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(20). However, at present our study is the largest 
prospective series evaluating the association be-
tween SHBG levels and PCa risk among men with 
elevated PSA or/and abnormal digital rectal exami-
nation scheduled for prostate biopsy and using the 
same biopsy template for the entire cohort.

We have also considered the possibility of 
running a separate analysis for patients with Glea-
son 8-10 (excluding patients with Gleason 7) but 
for the sake of homogeneity with papers published 
in the peer review literature (7,9,10,11,13,21), we 
decided to run a dichotomous analysis grouping 
in the high risk population also men with a Glea-
son score 7. Furthermore, our approach to define 
high grade prostate cancer by Gleason score ≥ 7 
is also in line with a number of published papers 
(27,28). However, we acknowledge that further re-
search and large number of patients are needed to 
explore potential differences in the different Glea-
son score subgroups.

CONCLUSIONS

 In our cohort of patients at risk of PCa, the 
serum level of SHBG is not a significant predictor 
of prostate cancer diagnosis and aggressiveness 
on initial prostate biopsy. According to our expe-
rience, SHBG, should not be considered a reliable 
marker to predict poorly differentiated cancer in 
the setting of initial prostate biopsy. Further stud-
ies are needed to confirm our findings in other 
populations and to evaluate which biological fac-
tors related to serum SHBG levels are involved to 
prostate cancer development and progression.

ABBREVIATIONS

PCa = Prostate Cancer
SHBG = Sex Hormone Binding Globulin
DRE = Digital Rectal Examination
BMI = Body Mass index
ROC = Receiver Operator Characteristics
AUC = Area Under the Curve
IQR = Inter Quartile Range
CI = Confidence interval
RRP = Radical retropubic prostatectomy
TRUS = Transrectal Ultrasound
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Purpose: Single positive core in a prostate biopsy is usually associated with indolent 
prostate cancer (PCa) and is one of the active surveillance (AS) inclusion criteria. We 
investigated whether single positive core PCa at biopsy could define an archetype of 
low-risk disease.
Materials and Methods: A total of 1320 consecutive patients were enrolled. Among them, 
249 patients with single positive core PCa were followed up, and the clinical and patho-
logical parameters influencing prognosis were analyzed.
Results: Out of the 249 patients, 172 (69.0%) had pathological findings ≥ pT2c and 87 
(34.9%) had an undergraded Gleason Score (GS) based on the biopsy. Positive surgical 
margins (PSMs), extraprostatic extension (EPE) and seminal vesicle invasion (SVI) were 
found in 20.8%, 10.0% and 6.0% of patients, respectively. In a comparative analysis, we 
found that the PSA level, prostate weight and number of cores at biopsy are essential 
to correctly predict an indolent PCa. A total of 125 patients (67.3%) with nonpalpable 
tumors became high-risk tumors (pT2c-T3). Analyzing only nonpalpable tumors with a 
GS of 6 at biopsy (156 patients), we noted that 106 (67.9% of cT1) progressed from cT1c 
to pT2c-pT3.
Conclusions: Single core PCa have clinically significant disease in the Radical Prostatec-
tomy specimens, with considerable rates of overgrading for the GS, pT2c-pT3, PSMs, EPE 
and SVI. The treatment plan must be evaluated individually for patients with single core 
PCa and must take into account other prognostic factors when determining whether a 
patient should be managed with AS.

Can Single Positive Core Prostate Cancer at biopsy 
be Considered a Low-Risk Disease after Radical 
Prostatectomy?
_______________________________________________
Ricardo Kupka da Silva, Marcos Francisco Dall’Oglio, Alexandre Crippa Sant’Ana, José Pontes Júnior, 
Miguel Srougi 

Division of Uro-Oncology, University of São Paulo Medical School, São Paulo, SP, Brazil

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

 Prostate cancer (PCa) remains the most 
common noncutaneous cancer and the second le-
ading cause of cancer death among men in Wes-
tern countries (1). Its prevalence in men older than 
50 years has been estimated to be as high as 40% 
in the USA (2), with an estimated 241,740 new 
cases and 28,170 deaths related to PCa in 2012 

(1). Although the helpfulness of prostate-specific 
antigen (PSA) screening is still debated (3), its wi-
despread use over the last several decades resulted 
in increases in PCa diagnoses and stage migration 
(4). Currently, approximately 75% of patients have 
nonpalpable tumors, and only 5% have metastases 
at the time of diagnosis. It is not uncommon for 
tumors to be diagnosed by a single positive core 
in the prostate biopsy. It is expected that many of 
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these single positive core patients may have cli-
nically insignificant PCa characterized by a low 
volume, early stage and low Gleason score (GS), 
making them candidates for active surveillance 
(AS) or watchful waiting (5-7).

Patients with localized disease are trea-
ted by radical prostatectomy, radiation therapy or 
AS (8). The recent publication of two randomized 
studies of radical prostatectomy versus AS with 
contradictory results (9-11) increased the contro-
versy regarding the benefits of PCa treatment and 
indicated that not all patients should be treated, 
which renewed interest in AS. Delayed treatment 
for patients with tumor progression is indicated 
for those with low-volume and well-differentiated 
tumors (12).

The decision to treat patients who are 
being monitored by AS is often based on several 
clinicopathological features such as the PSA level, 
an increase in the GS, an increase in the tumor vo-
lume on repeat biopsy or patient preference (13). 
Previously published studies have shown that AS 
does not appear to compromise biochemical or 
pathological outcomes in appropriately selected 
patients (14). Despite the scarcity of relevant lite-
rature, the finding of a single positive core in the 
prostate biopsy is one of the factors that qualifies 
a patient as a candidate for AS. Given the lack 
of consensus, can we determine if single positive 
core PCa really represents an indolent tumor?

The purpose of this study was to evaluate the 
clinical and pathological outcomes of patients with 
prostate cancer who had only one positive needle 
biopsy core and underwent radical prostatectomy.

MATERIALS AND METHODS

 The study was submitted to and approved 
by the ethics committee of HCFMUSP under the 
number 9201 and was an observational and re-
trospective analysis. We retrospectively reviewed 
the cases of all patients who underwent radical re-
tropubic prostatectomies (RRP) for localized PCa at 
São Paulo’s State Cancer Institute (ICESP) between 
January 2007 and November 2011. We identified 
1320 patients, among whom 266 were diagnosed 
based on a single positive core in the prostate 
biopsy. Patients who underwent transrectal biopsy 

with > 10-core were included in this series (lateral 
apex, lateral mid-gland, lateral base), as described 
by Hodge et al (15). In this series, prostate biop-
sy standardization of the patients diagnosed by 
repeated biopsy were excluded. Patients who un-
derwent prior hormone treatment, radiotherapy or 
any other ablative technique before RRP; patients 
for whom the data were incomplete or missing; 
and patients with stage pT0 cancer were exclu-
ded from the study (17 patients). A total of 249 
patients were found to meet the aforementioned 
criteria. The preoperative assessment consisted of 
medical history, physical examination (including a 
digital rectum exam), determination of the clinical 
stage, measurement of the PSA level and review 
of the prostate biopsy data. The pathological data 
from the RRP specimens included the GS, the sur-
gical margin status, the presence of extraprostatic 
extension and the presence of seminal vesicle in-
volvement. Preoperative imaging, such as compu-
ted tomography of the pelvis and bone scans, was 
performed depending on the recommendations of 
the referring physician.

 RRP specimens were submitted for his-
topathological examination by an experienced 
group of uropathologists at our institution. The 
2002 TNM classification system was used for 
staging PCa. The 2005 International Society of 
Urological Pathology (ISUP) guidelines for GS as-
signment were employed to analyze all patholo-
gy specimens. Accordingly to the literature, the 
adoption of the latest ISUP guidelines improved 
the agreement of the grading system from 58% to 
72% (16). According to the new recommendations, 
there should not be any GS 2-4 cancers in the pa-
thological reports (17). The GS was categorized as 
6 or less, 7 or 8 to 10.

 We evaluated the rates of concordance 
and discrepancy between the preoperative and 
postoperative GSs. The difference in the GSs was 
analyzed and divided into undergrading and over-
grading categories. Extraprostatic extension (EPE) 
was defined as neoplastic cells in contact with pe-
riprostatic fat. A positive surgical margin (PSM) 
was defined as the presence of cancer cells in con-
tact with the inked surface.

 The patients’ characteristics are presented 
as frequencies (%) and means ± SD. Comparisons 
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of the clinicopathological features, e.g., clinical 
stage, PSA level, GS and characteristics of the RRP 
specimens, were performed using the chi-square 
and Mann-Whitney tests.

RESULTS

 The baseline characteristics of the study 
patients are presented in Table-1. Some points 
that are worth noting are that 172 patients (69.0%) 
had a pathological finding ≥ pT2c, 87 (34.9%) had 
an undergraded GS at biopsy, 20.8% had PSMs, 
10.0% had EPE and 6.0% had SVI.

 Table-2 shows the GS concordance rates 
according to the PSA level (categorized as < 10 or 
≥ 10 ng/mL) and the prostate weight (categorized 
as < 50 g or ≥ 50 g). In the group with prostates 
weighing less than 50 g, patients with a PSA level 
< 10 ng/mL had a significantly higher proportion 
of concordant GSs compared with patients with a 
PSA level ≥ 10 ng/mL (p = 0.024). In contrast, the 
rates of GS concordance and discrepancy did not 
differ according to the PSA level for patients with 
prostates weighing more than 50 g (p = 0.544).

 Table-3 shows that 67.3% (125) of single 
positive core PCa patients with nonpalpable tu-
mors were found to have high-risk tumors (pT2c 
or pT3) in the pathology analysis. When analyzing 
only nonpalpable tumors with GS 6 at biopsy (156 
patients), we noted that 106 (67.9% of cT1) went 
from cT1c to pT2c-pT3 (Table-4).

DISCUSSION

 To our knowledge, this study is the repor-
ted largest case series of single positive core PCa 
patients. We found that these patients may not 
be ideal candidates for watchful waiting or AS as 
one-third had undergraded GSs, 20.8% had PSMs, 
10.0% had EPE and 6.0% had SVI.

 Although the clinical implications of sin-
gle positive core PCa have not been clearly deter-
mined, the incidence of single positive core PCa 
appears to be increasing in the PSA screening era 
(5). This “indolent” tumor was initially considered 
a low-volume PCa. This finding raised concerns 
that prostatectomies for these patients may be 
overtreatment. In specific and selected cases, we 

Table 1 - Baseline characteristics of 249 patients with single 
core PCa.

Results

No. of patients 249
Mean age (SD) 65.5 (6.4)

Mean ng/mL PSA (SD) 9.76 (7.1)

< 10 166 (66.7%)

≥ 10 83 (33.3%)

Mean weight g prostate (SD) 55.7 (26.7)

< 50 127 (51%)

≥ 50 122 (49%)

Clinical Stage

cT1 186 (74.7)

cT2 60 (24.1)

cT3 3 (1.2)

Biopsy GS
≤ 6 206 (82.7%)

 7 30 (12.0%)

≥ 8 13 (5.2%)

RRP Specimens GS

≤ 6 142 (57%)

7 97 (39.0%)

≥ 8 10 (5.0%)

RRP stage

pT2a 68 (27.3%)

pT2b 9 (3.6%)

pT2c 140 (56.2%)

pT3a 16 (6.4%)

pT3b 16 (6.4%)

Comparison between GS of biopsy and RRP

Concordant 137 (55%)

Undergrading 87 (34.9%)

Overgrading 25 (10.1%)

Positive Surgical margins according to biopsy GS (total) 52 (20.9%)

≤ 6 40 (19.4%)

7 6 (20.0%)

≥ 8 6 (46.2%)

Extraprostatic Extension according to biopsy GS (total) 25 (10%)

≤ 6 19 (9.2%)

7 3 (10.0%)

≥ 8 3 (23.1%)

Seminal Vesicle Invasion according to biopsy GS 
(total)

15 (6.0%)

≤ 6 12 (5.8%)

7 2 (6.7%)

≥ 8 1 (7.7%)
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Table 2 - Coincidence and types of discrepancy of GS according prostatic weight.

Prostate weight PSA levels Gleason Total

Undergrading Coincidents Overgrading

n % n % N % n %

< 50g < 10 29 31.5 57 62.0 6 6.5 92 100

≥ 10 20 57.1 14 40.0 1 2.9 35 100

Total 49 38.6 71 55.9 7 5.5 127 100

≥ 50g < 10 21 28.4 43 58.1 10 13.5 74 100

≥ 10 17 35.4 23 47.9 8 16.7 48 100

Total 38 31.1 66 54.1 18 14.8 122 100

GS = Gleason score; PSA = Prostate-specific antigen; Undergrading = Biopsy GS less than rrP specimens; Coincidents = Biopsy GS equal to rrP 
specimens. Overgrading = Biopsy GS greater than rrP specimens

Table 3 - Relationship between clinical stage and pathological stage in single core PCa.

Clinical Stage Pathological Stage Total

pT2a-b pT2c pT3

n % n % N % n %

cT1 61 32.8 105 56.5 20 10.8 186 100

cT2a-b 15 27.7 30 55.5 9 16.7 54 100

cT2c 0 0.0 5 83.3 1 16.7 6 100

cT3 1 33.3 0 0.0 2 66.7 3 100

Total 77 30.9 140 56.2 32 12.9 249 100

PCa = prostate cancer; GS = Gleason score.

Table 4 - Relationship between clinical stage and pathological stage in single core PCa with GS ≤ 6.

Clinical Stage Pathological Stage Total

pT2a-b pT2c pT3

n % n % N % n %

cT1 50 32.1 88 56.4 18 11.5 156 100

cT2a-b 11 26.2 26 61.9 5 11.9 42 100

cT2c 0 0.0 5 100.0 0 0.0 5 100

cT3 1 33.3 0 0 2 66.7 3 100

Total 62 30.1 119 57.8 25 12.1 206 100

PCa = prostate cancer; GS = Gleason score.
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can consider active surveillance or watchful wai-
ting. The decision to provide treatment for these 
cases is often based on a combination of variables, 
with the single positive core in the prostate biop-
sy being one of these factors (12). However, can 
single positive core PCa actually be considered a 
low-risk disease?

 The definition of potentially clinically in-
significant PCa is controversial, and this category 
of tumors was originally based on pathological 
findings of RRP specimens from nonpalpable tu-
mors with favorable pathological characteristics 
(18). Kerkhof et al. defined good-risk PCa as a GS 
of 6 or lower, a PSA level of 10 ng/mL or lower 
and a stage of cT1-cT2a (19). Most of these pa-
tients have low-volume, indolent and slow-gro-
wing tumors (5). When we looked in detail at the 
main features of these single positive core tumors, 
we noted that the variables used to stratify the 
risk of aggressiveness already varied preoperati-
vely and after analysis of the RRP specimens.

 We categorized the PSA levels, and one-
-third had a PSA level > 10 ng/mL. This result can 
be partly explained by the inclusion of men with 
larger prostates (49% with prostates ≥ 50g) due to 
benign prostatic hyperplasia. Using only the PSA 
criteria, approximately one-third of these single 
positive core tumors cease to be indolent, and this 
fact most likely helps explain why we found that 
69% of our patients had a stage ≥ pT2c. In his 
investigation, Brawer concluded that the positive 
yield of systematic sector biopsies decreases signi-
ficantly when the prostate volume is greater than 
55.6 cc (20); Karakiewicz came to a similar con-
clusion (21).

 We found no significant difference in the 
prevalence of single positive core PCa according to 
the prostate weight, most likely because some men 
with large glands undergo biopsy due to an eleva-
ted PSA resulting from benign prostate hyperpla-
sia and not from a significant cancer. This finding 
could also be explained by the different variables 
associated with the biopsy, including the gauge of 
the biopsy needle, the amounts of normal tissue 
and cancer in the biopsy specimen, the sampling 
method and interobserver variations (22). The hi-
ghest concordance between biopsy and Radical 
Prostatecomy analysis in Single Positive Core Pa-

tients occurs when the patient has a low-volume 
prostate and low PSA level. This is a valuable in-
formation since these patients (low-volume pros-
tate, low PSA level and single positive core PCa) 
must correspond to cases with low-risk disease.

 The distribution of clinical stages was very 
similar to that reported by Sved, who studied 451 
patients with low-risk PCa and a GS of 6 at biopsy 
(23). He reported percentages of 75.4%, 24.2% and 
0.4% for cT1, cT2 and cT3, respectively. Unlike 
these two studies, which evaluated only low-risk 
populations, the study of Karavitakis et al. found 
48% cT1, 36% cT2 and 16% cT3 in a cohort of 95 
patients with localized PCa (24).

 Regarding the pathological stage, there 
were 217 patients (87.1%) with pT2 disease and 
32 (12.8%) patients with pT3 disease. Ishizaki et 
al. studied 144 consecutive patients with locali-
zed or locally advanced PCa and observed that 
the pathological stage tended to be skewed to a 
lower stage (65.3% pT2 and 33.9% pT3 (25). The 
concordance of GS between the biopsy and RRP 
specimens in this study (55%) was similar to that 
found in two previous studies (22,26), in which 
the authors found concordance rates of 56% and 
62%, respectively.

 Discordance in the GS between biopsy and 
RRP specimens is widely recognized, but the prog-
nostic importance of these discrepancies has not 
been definitively established. However, Boorijan 
et al. (27) published one of the few studies sho-
wing that discordance in the GS is associated with 
adverse pathological features, including advanced 
tumor stage, lymph node metastasis and positive 
surgical margins.

 Our present study found that 34.9% of 
tumors were undergraded and 10.1% were over-
graded, values that are comparable to those pu-
blished in the literature; Divrik reported exact re-
sults of 34% and 10%, respectively. Many factors 
can influence the reliability and interpretation of 
the agreement in the GS between the biopsy and 
RRP specimens, such as the biopsy technique, the 
number of samples and the number and experti-
se of the pathologists (16). Table-2 shows that GS 
discordance increased with PSA levels > 10 ng/mL 
independent of tumor weight in our single positi-
ve core population.
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 The GS concordance rate was statistically 
significant for patients with < 50 g prostates and 
PSA levels < 10 ng/mL (p = 0.024). The discor-
dance in the GS between biopsy and RRP spe-
cimens is widely recognized, but the prognostic 
importance of these discrepancies has not been 
definitively established. However, Boorijan et al. 
(27) published one of the few studies showing that 
discordance in the GS is associated with adverse 
pathological features, including advanced tumor 
stage, lymph node metastasis and positive surgi-
cal margins. Chun et al. concluded that the tumor 
weight is an independent prognostic indicator of 
biochemical recurrence (6). In our study, the signi-
ficant rate of agreement was found exactly in the 
subgroup with variables indicative of good prog-
nosis (prostate weight < 50 g and PSA < 10 ng/
mL), but this subgroup corresponds to only 37% 
of all single positive core patients in this study. 
This result suggests that single positive core PCa 
cannot be considered indolent.

 AS is an approach for the management of 
low-risk PCa that can help avoid or delay treat-
ment with RP or radiotherapy. A previous study 
showed that 96% of patients with a negative re-
peat biopsy had only a single positive core in the 
initial biopsy, whereas 32% who had upstaging/
upgrading due to the repeat biopsy had 2 or 3 
positive cores in the initial biopsy during the AS. 
However, the treated patients who were upgraded 
and/or understaged were more likely to have a 
higher pathological stage and grade at RRP than 
those who were not upgraded and/or understaged 
(p = 0.003 and p = 0.001, respectively) (28). Our 
study, which most likely includes the largest case 
series ever reported, showed that two-thirds of 
single positive core cT1 tumors became bilateral 
or locally advanced tumors (pT3) and that 68% 
(106/156) of patients with AS criteria had pT2c-
-pT3 tumors at RRP. Should we even consider 
following these patients?

 Many studies have focused on single posi-
tive core prostate biopsies as a potential variable 
in the identification of insignificant PCa. The pre-
sence of PSMs is considered a poor prognostic fac-
tor in patients after RRP, but the impact on clinical 
end points is a topic of ongoing discussion (29). 
Mauermann found that 34.5% of patients with 

pT2-T4 had PSMs (29). Taverna reported PSMs in 
29.1% of a population composed of 134 patients 
with microfocus prostate adenocarcinomas (4). We 
found PSMs in 20.9% of our patients, and the rate 
of PSMs increased with increasing GS. There was 
a significant difference between Gleason 8 pa-
tients and Gleason 6 and 7 patients (p = 0.013 and 
0.021, respectively).

 A recent study of patients who were eligi-
ble for AS but underwent RRP found that 12.5% 
had EPE and only 26% of patients had “insignifi-
cant” tumors (30,31), very similar to the results of 
our study. Here again, the EPE rate increased with 
increasing GS, with a statistically significant di-
fference between Gleason 8 patients and Gleason 
6 and 7 patients (p = 0.003 and 0.014, respecti-
vely). We found the same rate of SVI for all GSs, 
and the observed prevalence was similar to that 
reported in the literature, which is approximately 
5.0% for very low tumors. EPE, PSMs and SVI are 
associated with an increased risk of biochemical 
recurrence and PCa-specific death.

 One strength of our study is the large 
number of patient and the very detailed analysis. 
The retrospective design and the lack of a stan-
dardized biopsy pathological review are the main 
limitations of the current study.

CONCLUSIONS

 Patients with single positive core PCa, in-
dependent of the GS, were found to have clinically 
significant disease when the RRP specimens were 
analyzed, with considerable overgrading of GS, 
pT2c-pT3, PSMs, EPE and SVI. These characteris-
tics suggest that single positive core PCa should 
be analyzed individually, should be discussed with 
the patient and can be considered for treatment in 
the same manner as multiple positive core PCa, 
except for the cases with PSA< 10 and prostate < 
50 g, where we find more concordance between 
biopsy and RRP specimen.
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Objective: The aim of our study was to assess short and mid-term clinical efficacy of 
external beam radiation therapy to achieve hemostasis in patients with bladder-cancer 
related gross hematuria who were unfit for surgery. We also assessed hypofractionation 
as a possible alternative option for more severe patients.
Patients and Methods: Thirty-two patients were included for hemostatic radiation thera-
py, with two schedules based on Eastern Cooperative Oncology Group performance sta-
tus. The standard treatment was 30 Gy in 10 fractions over 2 weeks. More severe patients 
underwent a hypofractionated regimen, with 20 Gy in 5 fractions over a one week period. 
Clinical evaluation was performed at 2 weeks and 6 months.
Results: At 2 weeks, 69% of patients were hematuria-free. Subgroup analysis showed that 
79% of patients undergoing hypofractionated regimen were hematuria-free. A total of 
54% were hematuria-free with the standard regimen. Based on tumor stage, hematuria 
was controlled at 2 weeks for 57% of non-muscle invasive tumors and 72% of muscle-
-invasive tumors. After 6 months, 69% of patients had relapsed, regardless of tumor stage 
or therapy schedules.
Conclusions: Hemostatic radiotherapy is an effective option for palliative-care hematuria 
related to bladder cancer in patients unfit for surgery. Although it appears to be rapidly 
effective, its effect is of limited duration. Hypofractionation also seems to be an effective 
option; however larger cohorts and prospective trials are needed to evaluate its efficacy 
compared to standard schedules.

The efficacy of hemostatic radiotherapy for bladder 
cancer-related hematuria in patients unfit for surgery
_______________________________________________
E. Lacarrière, C. Smaali, A. Benyoucef, C. Pfister, P. Grise

Department of Urology, Rouen University Hospital (EL, CS, CP, PG) and Department of Radiation Oncology 
and Medical Physics, Centre Henri Becquerel (AB), Rouen, France

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

 The incidence of bladder tumors has been 
reported to be 10.1 per 100000 male patients  and 
2.5 per 100000 female patients (1). Urothelial car-
cinomas are primarily found in elderly patients. 
Two distinct groups of tumors occur: muscle inva-
sive bladder tumors (MIBT) and non-muscle inva-
sive bladder tumors (NMIBT). The management of 
these patients is very different, and the prognosis 
involves a minimum amount of risk of local pro-

gression and metastasis for more advanced tumors 
(2). Surgery remains a key element to successful 
management for both types of tumors.

 Elderly patients can become unfit for sur-
gery. These patients must be included in a com-
prehensive, global care network which attempts to 
alleviate the patient’s symptoms. This remains the 
main objective of support and palliative care (3).

 External beam radiotherapy (EBRT) offers 
effective tumor control with a minimum amount 
of invasiveness, and symptom reduction for he-
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morrhage or pain. Unfortunately, the optimal 
schedule for palliative EBRT in bladder tumors 
unfit for surgery remains a matter of debate (4).

 The aim of our study was to evaluate the 
efficacy of palliative EBRT for a distressing symp-
tom for patients and their caregivers, i.e. gross he-
maturia. Two different schedules were used. This 
provided the more affected population with a hy-
pofractionated regimen, in order to preserve their 
quality of life.

MATERIALS AND METHODS

 This retrospective, bi-center study was 
conducted on thirty-two patients treated between 
January 1993 and January 2009 in the Depart-
ment of Urology at Rouen University Hospital, 
Rouen, France and the Becquerel Cancer Center in 
Rouen, France.

 Forty consecutive patients were considered 
for enrollment. Eight patients were excluded from 
the study (six prior pelvic radiation therapy, one had 
Crohn’s disease, one had von Willebrand disease). 
Thirty two patients (Table-1) with bladder cancer 
were enrolled for palliative pelvic external beam ra-
diation therapy from bladder cancer-related hema-
turia. All patients were considered unfit for surgical 
treatment due to age or medical comorbidities. The 
comorbidities involved are listed in Table-2.

Inclusion in this study was based on the 
following criteria:

Gross hematuria from advanced bladder 
cancer. All patients were considered grade 3 ac-
cording to the Common Terminology Criteria for 
Adverse Events (CTCAE) 4.02 classification.

Histological proof of bladder cancer (NMI-
BT or MIBT);

1. Failure of local treatment (emboliza-
tion, electrocoagulation and intravesi-
cal instillation of hemostatic agents);

2. Unfit for radical surgical treatment 
(cystectomy).

Exclusion criteria of this study were:
•	 Contraindication to perform radiothe-

rapy (i.e. digestive disease);
•	 Patients submitted to prior radiothera-

py in the pelvic area;

•	 Patients with a coagulation disorder.

 All patients were evaluated by an uro-
logist and a radiation oncologist, and had pre-
viously undergone transurethral resection of the 
bladder (TURB). Bladder cancer was confirmed by 
pathological tests, based on the 2004 WHO clas-
sification, and classified into two groups: muscle 
invasive tumors (MIBT) and non-muscle invasive 
tumors (NMIBT).

 Pathological tumor stage was assessed 
according to the 2002 modification of the TNM 
(UICC) classification.

 The general health conditions before and 
after treatment were assessed based on the Eastern 
Cooperative Oncology Group performance status 
(ECOG PS Table-3).

 External radiotherapy was performed 
using high energy photon therapy, with four or-
thogonal beams. The more recent patients un-
derwent a computer tomography (CT) dosimetry 
scan. The clinical target volume (CTV) was the 
bladder. Lymph nodes were not considered for tre-
atment, in this palliative setting. Beam definition 
was performed using a simulator or via a bone 
localization, with no contrast agent. Additional 
areas were assessed to take into account bladder 
filling and patient movements.

 Two protocols A and B were used, depen-
ding on the general health conditions of the pa-
tient as follows: Protocol A (13 patients) delivered 
30 Gy in 10 fractions for 2 weeks, if the ECOG PS 
was less than or equal to 2. Patients in group B 
(19 patients) underwent a hypofractionated regi-
men of 20 Gy in 5 fractions for 1 week if they had 
a ECOG PS of more than 2.

 The patients were evaluated 2 weeks and 
6 months after the beginning of radiotherapy. The 
common terminology criteria for adverse events 
CTCAE version 4.02 (2009 version) (5) published 
by the US Department of Health and Human Ser-
vice was used to estimate the intensity of the he-
maturia (Table-4).

 The treatment was considered successful 
when the hematuria had completely stopped (grade 
1). Relapse was defined as the presence of a gross 
hematuria during the evaluation consultation or the 
need for other procedures to achieve hemostasis. 
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Table 1 - Patients’ characteristics.

Total Group A Group B p value

n 32 13 19

Age (years) 80.56 [65 - 93] 75.53 [65 - 87] 84 [70 - 93] 0.006

Male 20 8 12

Female 12 5 7 0.692

ECOG PS 2.56 [1 - 4] 1.38 [1 - 2] 3.37 [3 - 4] < 0.0001

# Comorbidities 2.72 [1 - 5] 1.92 [1 - 4] 3.35[1 - 5] 0.092

Ta-T1 (%) 7 (21.9) 1 (3.1) 6 (18.8) 0.114

T2 (%) 12 (37.6) 6 (18.8) 6 (18.8) 0.41

T3 (%) 6 (18.8) 1 (3.1) 5 (15.7) 0.192

T4 (%) 7 (21.8) 3 (9.4) 4 (12.5) 0.893

G2 (%) 3 (9.4) 0 (0) 3 (9.4) 0.139

G3 (%) 29 (90.6) 13 (40.6) 16 (59.4) 0.139

N+ 16 5 11 0.288

M+ 11 3 8 0.201

Table 2 - Major comorbidities encountered during patien-
tenrollment.

Comorbidities Times mentioned

Chronic bronchitis (COPD) 23

Ischemic heart disease 11

Chronic kidney disease 10

Morbid obesity 9

Chronic heart failure 7

Sleep apnea requiring aid 7

CKD requiring dialysis 3

Cirrhosis (Child-Pugh A) 2

Non-bladder metastatic cancer 1

Blood transfusion, in the absence of gross hema-
turia, was not an exclusion criteria for our study.

 Statistical analysis was performed using 
XLSTAT V 7.5 software (Addinsoft, 2004). Two-sided 
p-values were obtained using Mann-Whitney non-
-parametric bilateral tests. Results were considered 
significant when the p-value was below 0.05.

RESULTS

 Thirty-two patients were evaluated. The 
main results are shown in Table-5.

 The mean patient age was 81 years (ran-
ge 65-93). Mean follow-up length was 25 months 
(range 7-42). 11 patients (35%) were alive two ye-
ars after radiation therapy (RT). Mean length be-
fore relapse in the entire cohort was 3.6 months 
(0-42). Mean global survival was 7 months (3-42).

 Group A was younger than group B (75.53 
vs. 84 years, p = 0.006).  The mean performance 
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status (PS) based on ECOG criteria was 2.56 for 
the general cohort. Group A had a lower PS than 
group B (1.38 vs. 3.37; p < 0.0001). The mean 
number of major comorbidities was 2.72 in the 
general cohort, with less co-morbidities in group 
A than group B (1.92 vs. 3.26, p = 0.092).

 Twenty-five patients had MIBT (78.2%) 
and 7 patients had NMIBT (21.8%). The majority 
of patients had tumor stage T2 (37.6%), and the 
most frequent tumor grade was grade 3 (90.6%). 

Table 3 - ECOG – PS  Eastern Cooperative Oncology Group 
performance status.

ECOG Description

0 Fully active, able to carry on all pre-disease 
performance without restriction

1 Restricted in physically strenuous activity but 
ambulatory and able to carry out work a light se-
dentary nature, e.g., light house work, office work

2 Ambulatory and capable of all self care but 
unable to carry out any work activities. Up and 

about more than 50% of waking hours

3 Capable of only limited self care, confined to 
bed or chair more than 50% of waking hours

4 Completely disabled. Cannot on self care. 
Totally confined to bed or chair

Table 4 - CTCAE – Common Terminology Criteria for Adverse Events grading for hematuria.

Grade

I II III IV V

Hematuria Asymptomatic; clinical 
or diagnostic observa-
tions only; intervention 

not indicated

Symptomatic; 
urinary catheter or 
bladder irrigation 
indicated; limiting 
instrumental ADL

Gross hematuria; 
transfusion, IV 
medications or 
hospitalization 

indicated; elective 
endoscopic, radio-
logic or operativa 
intervention indi-
cated. limiting self 

care ADL

Life-threatening 
consequences 

urgent radiologic or 
operative interven-

tion indicated

Death

Definition = A disorder characterized by laboratory test results that indicate blood in the urine

No significant differences between treatment 
groups were found concerning tumor stage or 
grade.

 Malignancy grade 3 was found in 29 pa-
tients (90.6%), 13 group A patients had a grade 
3 tumor, while 16 group B patients had a grade 3 
tumor (p = 0.139).

 Sixteen patients (50%) had lymph node 
involvement. More patients in group B than group 
A had lymph node involvement (LNI) (5 vs. 11, p = 
0.288). Eleven patients had metastasis at inclusion 
(34%), which was more frequent in group B than 
in group A (8 vs. 3, p = 0.201).

 Thirteen patients (41%) underwent the 
standard EBRT regimen based on ECOG PS test 
results. Nineteen patients (59%) had more severe 
health conditions and were selected to undergo a 
hypofractionated EBRT regimen.

 After two weeks of EBRT, twenty-two pa-
tients (69%) presented no hematuria. There appe-
ared to be a better response to EBRT in the muscle 
invasive group than in the non-muscle invasive 
group (Figure-1) although no statistical signifi-
cance was reached (72% hematuria-free vs. 57% 
p = 0.469).

 In PS-related subgroup analysis (Figu-
re-2), seven group A patients had no hematuria 
after two weeks of RT (54%). In group B, fifteen 
patients (79%) were hematuria-free after two we-
eks of hypofractionated RT (p = 0.139).
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 After 6 months, both groups showed high 
relapse rates: 69% of all patients had relapsed, 
with no difference in tumor subgroups (62% vs. 
71%) or ECOG PS subgroups (77% vs. 63%).

 There was no statistical difference in the 
length of the period to relapse found between the 
subgroups: In tumor stage subgroups (3.1 months 
vs. 3.3 p > 0.05) or in PS subgroups (3.4 vs. 3.5 
months p > 0.05). After 2 years, 7 patients (23%) 
had no hematuria.

Table 5 - Results at 2 weeks and 6 months.

n Hematuria at 2 weeks (%) Hematuria at 6 months (%)

Ta-T1 7 3 (43) 5 (71)

T2-T4 25 7 (28) 17 (68)

p value 0.469 ns

ECOG PS 0-2 13 6 (46) 10 (77)

ECOG PS 3-4 19 4 (21) 12 (63)

p value 0.139 ns

TOTAL 32 10 (31) 22 (69)

Figure 1 - Results based on tumor stage (initial staging). The 
rate of relapse is shown in blue, green and red.

Figure 2 - Results based on ECOG – PS Eastern Cooperative 
Oncology Group performance status (therefore the External 
beam radiotherapy  scheme was used). The rate of relapse 
is shown in blue, green and red.

DISCUSSION

 Bladder tumor management remains a rou-
tine procedure in clinical urology practice. The stan-
dard treatment for non-metastatic bladder tumors 
remains surgery (1,3,6).

 Contra-indication to general anesthesia or 
epidural anesthesia, due to a severe general state or 
to severe comorbidities can hinder surgical therapies. 
For patients with urothelial bladder cancer that are 
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unfit for surgery, radiotherapy associated with che-
motherapy remains a possible alternative (3,6,7).

 However, insufficient local tumor con-
trol has been previously reported using this ma-
nagement approach (8). Many patients unfit for 
surgery will suffer from ongoing tumor-related 
symptoms (pain, urgency, hematuria). Life expec-
tancy is short (under 9 months) in this population 
(2,9). Some cases of severe hematuria, especially 
in patients with cardiovascular history, can be 
life-threatening (10). Non-surgical hematuria ma-
nagement involves bladder irrigation, coagulation 
correction, and sometimes intravesical procoagu-
lant agent use or hypogastric arterial emboliza-
tion. Other treatments have been reported, such 
as formalin, F2 prostaglandin or alum intravesical 
instillation, or hyperbaric oxygen therapy. Howe-
ver, results have been disappointing and their use 
cannot be widely encouraged (11).

 Patients with bladder cancer and no surgi-
cal option should benefit from support and pallia-
tive care, which is defined by the alleviation of 
symptoms without extending the life expectancy 
of the patient (12,13). Palliative treatment must 
strike a balance between efficacy, convenien-
ce, toxicity and duration. The main objective of 
palliative irradiation remains to provide adequate 
symptomatic relief throughout a patient’s antici-
pated life span while limiting the risk of both acu-
te and late treatment-related complications (14).

 Radiation therapy has a double effect on 
urothelial tumors: Shortly after RT, endothelial 
cell damage occurs, leading to small and medium 
vessel rupture or thrombosis. Longer term effects 
include the disappearance of the microvascular 
network (15). Other effects that could lead to he-
mostasis can include: vasoconstriction and plate-
let aggregation through a decrease in endothelial 
nitric oxide synthase, an increase in interleukin 1 
and TNF alpha through endothelial cell damage, 
and fibrinolysis inhibition due to the inhibition of 
plasminogen 1 activator. (16-18).

 Hypofractionation involves delivering the 
same dose as the standard radiation schedule, in 
a lower number of sessions using a larger dai-
ly fraction. This translates into higher long-term 
tissue toxicity. However, the population submit-
ted to support and palliative care usually has a 

short life expectancy and bothersome symptoms. 
Therefore, short-term relief is a more pressing 
concern than late toxicity. The ease of execution, 
reduction of patient transportation and rapid 
efficacy justify the use of hypofractionated radio-
therapy for patients in palliative care (19). These 
facts suggest that more severe patients should be 
good candidates to hypofractionated EBRT since 
the impact on their quality of life would be less 
important.

 Therefore, this therapeutic management 
should be proposed for populations with short-
-term limited life expectancy. In fact, Scholten et 
al. reported high rates of 5-year overall complica-
tions (33%) and severe complications (9%) (20).

 According to guidelines, EBRT remains an 
option to reduce bleeding from various cancers. 
This palliative and hemostatic approach is main-
ly used due to its antitumoral effects and easy 
administration. Moreover, its cytotoxic effects 
allow for limitation or regression of an irradiated 
tumor, which can provide a decrease in tumor-
-specific symptoms (14,21).

 The hemostatic effects of EBRT have been 
previously reported in patients affected by lung 
carcinomas. Brundage et al. have shown an 80% 
reduction in bleeding in non small cell lung can-
cers. Hypofractionation has also been reported to 
be as effective as the standard procedure (22,23).

 The efficacy of palliative EBRT has also 
been observed in gynecological cancers. Biswal et 
al. (24) reported 100% of bleeding control within 
three fractions of EBRT. Kraiphibul et al. (25) also 
observed EBRT efficacy in uterine cervix cancers: 
62.9% of cancer-related bleeding was controlled 
within three fractions and 97% within five frac-
tions of radiotherapy.

 Duchesne et al. (4) compared two hypo-
fractionated EBRT schedules in a prospective trial, 
with no difference between a 35 Gy-10 fraction 
and 21 Gy-3 fraction concerning hematuria im-
provement (55% improvement vs. 50%, p = 0.198). 
Clinical evaluation was performed at 3 months. 
Symptoms such as nocturia, dysuria, and urgency 
were also improved after EBRT, with no signifi-
cant difference between the two schedules.

 Our retrospective study focused on the he-
mostatic effect of EBRT on bladder cancer. Other 
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urinary symptoms were not taken into account 
in our data analysis. Limitations include the re-
trospective nature of this study and the limited 
patient cohort.

 Two EBRT schedules were proposed: 30Gy 
in 10 fractions (Group A - 2 weeks) or 20Gy in 5 
fractions (Group B - 1 week). ECOG PS defined 
which schedule would be assigned: More severe 
patients (ECOG > 2) underwent the hypofractiona-
ted group B procedure. Group B patients were the-
refore less subjected to transportation, with less 
impact on their quality of life, and alleged non-
-inferior efficacy (4,19,26).

 As reported in the Duchesne et al. study, 
long term follow-up in large cohorts was difficult 
to obtain considering the patient’s short-term life 
expectancy. Therefore, we considered the objecti-
ve of hemostatic EBRT to be rapidly effective, and 
well tolerated. Therefore, an early 2-week medical 
evaluation was carried-out. Clinical improvement 
and sustainability was evaluated at the 6-month 
medical evaluation.

 Efficacy following a 2-week evaluation 
was high: 22 patients (68.75%) showed no sign of 
gross hematuria (CTACE grade 1). Rapid control of 
the bleeding, which was a major objective of the 
patient care was reported. However, efficacy ra-
tes dropped at the 6-month follow-up evaluation: 
69% of the patients had relapsed. This corrobora-
tes the findings of Duchesne et al., who reported 
approximately 60% of hematuria-free patients 3 
months after EBRT with 35 Gy or 21 Gy schedules 
(4). Two years after EBRT, only 23% of patients 
were hematuria-free.

 Analysis by ECOG performance status and 
EBRT schemes suggested a benefit in terms of 
hematuria control in favor of hypofractionation. 
The results were once again below the significan-
ce threshold: Hypofractionation (Group B) had a 
21% relapse rate after 2 weeks, whereas standard 
EBRT scheme (Group A) had a 46% relapse rate (p 
= 0.139).

 The present data suggest that hemostatic 
EBRT can be an interesting option for patients 
with hematuria related to bladder cancer unfit for 
surgery. This therapeutic approach should be used 
for patients with poor health status, with limited 
life expectancy, due to the limited sustainability of 

its effect. Patients with a life expectancy of more 
than 3 months should not be candidates for he-
mostatic EBRT. Practitioners should strive to im-
prove the patient’s general state of health in order 
to enable more aggressive, but more effective al-
ternatives.

 A benefit was found in hypofractionation 
in terms of hematuria control, although its use 
should be considered only for patients with more 
severe general conditions. These patients were 
able to benefit most from rapid bleeding control 
with limited transportation and did not suffer 
from long-term tissue toxicity due to limited life 
expectancy. Maintaining quality of life should re-
main the foremost objective for the management 
of patients with bladder cancer who are not can-
didates for surgery.

 Srinivasan et al. reported encouraging 
results with hypofractionated EBRT on advanced 
bladder cancer (26). Jose et al. reported a positive 
effect on 62% of the patients who underwent hy-
pofractionated palliative EBRT, although signifi-
cant bladder and digestive toxicity was observed, 
one year after EBRT (27).

 Further research is required to establish 
the higher efficacy of hypofractionated EBRT. Lar-
ger cohorts are needed to confirm the trend that 
we have reported in our retrospective series. This 
would be useful to define the place of hypofrac-
tionated EBRT as the standard therapy for bladder 
cancer-related hematuria in severe patients unfit 
for surgical management.

CONCLUSIONS

 Palliative external beam radiation thera-
py is an effective short-term option for bladder 
cancer-related gross hematuria when patients are 
unfit for surgery. Hypofractionation appears to 
be an interesting option. However, this approach 
should be used only for patients with poor life ex-
pectancy, as its long term toxicity is higher than 
the standard schedules. Its efficacy compared to 
usual schedules requires further study.

 The effectiveness of hemostatic EBRT se-
ems of limited sustainability, limiting its use to 
situations when others ways of hemostasis have 
failed. Hemostatic EBRT cannot take the place of 
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surgical options as a means of bleeding control, 
and it cannot offer long-term control for patients 
with a longer life expectancy.

ABBREVIATIONS

CT = Computer tomography
CTCAE = Common Terminology Criteria for Ad-
verse Events
CTV = Clinical target volume 
ECOG PS = Eastern Cooperative Oncology Group 
performance status
Gy = Grays units of radiation
LNI = Lymph node involvement
MIBT = Muscle invasive bladder tumors
NMIBT = Non-muscle invasive bladder tumors
RT = Radiation therapy
TURB = Transurethral resection of the bladder
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Objectives: To evaluate the pathologic findings and outcomes after distal ureterectomy 
for a retained ureteral segment following incomplete nephroureterectomy for urothelial 
carcinoma of the renal pelvis or ureter.
Materials and Methods: After IRB approval, an institutional database identified patients 
who underwent distal ureterectomy for a retained ureteral segment after assumed com-
plete nephroureterectomy for urothelial carcinoma of the upper ureter or renal pelvis. 
Clinical and pathologic variables were analyzed.
Results: From January 1993 to July 2007, 12 patients were identified with median age at 
the time of ureterectomy of 60.5 years (41-85 years). Initial approach to surgery was open 
in 9 patients and laparoscopic in 3 patients.  The median time from nephroureterectomy 
to distal ureterectomy was 23.5 months (range 2-66).
At the time of initial surgery, pathologic stage was Ta, T1, T2, and T3 in 3,4,1, and 4 pa-
tients respectively. Initial pathology was urothelial carcinoma; grade 2 in 6 patients and 
grade 3 in six patients.
Pathology from the subsequent surgery demonstrated urothelial carcinoma in the retai-
ned ureteral segment in 8 patients, dysplasia or atypia in 3 patients, and 1 patient with 
chronic inflammation. Local recurrence in 2 patients was present in a segment of ureter 
discontinuous with the bladder after laparoscopic nephroureterectomy. Three patients 
(25%), all with initial grade 3 renal pelvis lesions, developed metastatic disease.
Conclusions: Tumor recurrence in a retained ureteral segment after incomplete nephrou-
reterectomy is a significant problem and may contribute to intravesical recurrence or 
metastatic disease.  Complete, en bloc resection is imperative to minimize these risks.

Delayed Ureterectomy after Incomplete Nephroureterec-
tomy for Upper Tract Urothelial Carcinoma: Pathologic 
Findings and Outcomes
_______________________________________________
E. Jason Abel, Mark B. Fisher, Surena F. Matin, Ashish M. Kamat, Colin P. Dinney, H. Barton Grossman

Department of Urology, Anderson Cancer Center, University of Texas, TX, USA 

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

 The gold standard for treatment of upper 
urinary tract urothelial carcinoma (utUC) is ne-
phroureterectomy with excision of the entire ure-
ter including the intramural segment and surroun-
ding bladder cuff. The importance of excision of 
the entire ureter for utUC was recognized as early 
as 1934 with the observation that recurrence in 

the ureteral stump could be avoided if the entire 
ureter was excised. Over 70 years later, reports are 
still confirming the importance of complete ureteral 
excision with a high rate of local and metastatic tu-
mor recurrence in patients who undergo incomplete 
ureterectomy (1). Ko et al. reported a surprisingly 
high rate (10%) of incomplete ureterectomy. Despite 
multiple techniques for excision of the distal ure-
ter and bladder cuff (2-6), the standard of care is 
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the same: resection of the kidney and ureter with a 
margin of bladder cuff without tumor spillage. The 
purpose of our study was to evaluate the oncologic 
and pathologic outcomes following salvage distal 
ureterectomy for a retained ureteral segment after 
incomplete nephroureterectomy for utUC of the re-
nal pelvis or upper ureter.

MATERIALS AND METHODS

 Patients who underwent surgery for a retai-
ned ureteral segment after incomplete nephroure-
terectomy were identified from an institutional da-
tabase and patient information was collected under 
an institutional review board approved protocol. For 
patients whose initial surgery was outside our insti-
tution, pathology was reviewed by a genitourinary 
pathologist at our institution. Stage was assigned 
according to the 2002 American Joint Committee 
on Cancer.

 The surgical approach to nephroureterec-
tomy was via an open approach prior to 1998 and 
later included both open and laparoscopic techni-
ques. All distal ureterectomies were performed via 
an open approach.

RESULTS

 From January 1993 to July 2007, 12 patients 
underwent surgical management of a retained ure-
teral segment after incomplete nephroureterectomy 
for utUC. Ten patients had nephroureterectomy at 
outside institutions and one patient had nephrou-
reterectomy at our institution. Another patient un-
derwent radical nephrectomy at our institution for 
a 9x6x6 cm upper pole renal mass presumed to be 
renal cell carcinoma which was diagnosed as uro-
thelial carcinoma postoperatively.

 There were ten male and two female pa-
tients and the median age of the cohort at the time 
of distal or segmental ureterectomy was 60.5 ye-
ars (41-85 years). Pathologic characteristics for the 
cohort are shown in Table-1. Eleven patients were 
diagnosed with renal pelvic tumors prior to ne-
phroureterectomy and the surgical approach for the 
initial surgery was open, laparoscopic, and hand-
-assisted laparoscopic in 9, 1, and 2 patients, respec-
tively. Indication for completion ureterectomy was 

known recurrence in the retained ureteral segment 
(7), removal at time of cystectomy (3), unsuspected 
urothelial cancer in initial specimen (1), and comple-
tion of initial operation following nephrectomy with 
the unexpected finding of urothelial carcinoma (1).

 The median time from nephroureterec-
tomy to distal ureterectomy was 23.5 months 
(range 2-66). The median length of ureter remo-
ved at time of distal ureterectomy was 4.9 cm 
(2.2-18.5cm). Eight patients had tumor within 
the retained ureter, three patients had low grade 
dysplasia or atypia, and one patient had chronic 
inflammation. The largest tumor in the retained 
ureter measured 4 cm (0-4 cm).

 Nine patients underwent a TUR for blad-
der cancer prior to distal ureterectomy. Of these, 
three patients underwent cystectomy at the time 
of distal ureterectomy and 1 patient underwent 
cystectomy for recurrent bladder cancer 3.5 years 
following the distal ureterectomy.

 Two of the three patients that did not have 
bladder recurrences in the interval between nephrou-
reterectomy and distal ureterectomy underwent dis-
tal ureterectomy at 2 and 7 months after nephroure-
terectomy; initial pathology was pT1G2 and pT3G3, 
respectively. The patient who underwent distal ure-
terectomy at two months was initially believed to 
have an upper pole renal cell carcinoma and the 
patient who underwent surgery at 7 months refer-
red himself to our institution for distal ureterectomy 
after reviewing his own medical record.

 Metastatic disease developed in 3 out of 6 
(50%) patients who initially presented with grade 
3 tumors of the renal pelvis, all three patients have 
since expired. One of these patients had metastasis 
at the time of incomplete nephroureterectomy, but 
had a complete response to adjuvant chemothe-
rapy, and underwent distal ureterectomy. He later 
developed diffuse metastatic disease and expired.

 The median follow-up after distal urete-
rectomy for patients with initial grade 3 disease 
was 33 months (range 1-151). Patients with grade 
3 renal pelvis lesions presented with higher initial 
stage than patients with grade 2 tumors (Table-1). 
Patients with an initial grade 3 renal pelvis lesion 
underwent distal ureterectomy sooner, at a me-
dian of 22.5 months versus 30.5 months for an 
initial grade 2 tumor.
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Table 1 - Twelve patients with retained ureteral segment.

Patient age 
at time of 

distal urete-
rectomy

pStage at time 
of nephro-

-ureterectomy

Grade renal 
pelvis lesion at 
time of nephro-
-ureterectomy

Time to 
ureterectomy 

(months)

Ureter 
pStage at 
time of 
salvage

Grade of ureteral 
lesion at time of 

salvage

Ureteral tumor 
max dimension 

(cm)

Length of ure-
ter remaining²

(cm)

41 pTa 2 55 pTa 1 1.3 11

50 pTa 2 9.5 pT3 2 n/a 4.2

57 pT1 2 46 pTa 2 n/a n/a

55 pT1 2 15 pT1 2 2 4.7

64 pT1 2 66 pT0 dysplasia 0 10

61 pT1 2 2 pT0 atypia 0 3.5

85 pTa 3 32 pT2 3 n/a n/a

73 pT2 3 39 pT0 chronic
inflammation

0 n/a

63 pT3b, N1,M1¹ 3 11 pTis CIS 0 18.5

69 pT3 3 7 pT0 dysplasia 0 5

60 pT3 3 50 pT4a 3 4 n/a

59 pT3 3 13 pTa 3 1 2.2

¹All others presumed N0, M0
²extra-mural ureteral length
n/a = information not available
CIS = carcinoma in-situ
pStage = pathologic stage

 There was no upgrading of disease between 
nephroureterectomy and distal or segmental urete-
rectomy. No patient with an initial Grade 2 renal 
pelvis lesion has died of disease regardless of fin-
dings at time of distal or segmental ureterectomy, 
including a patient one year after surgery for a pT3 
ureteral lesion in a retained segment of ureter (Figu-
res 1 a,b). The tumor was discovered during routine 
CT surveillance. No ureteral orifice ipsilateral to the 
side of nephroureterectomy was identified on cys-
toscopy. Intra-operative and pathologic findings re-
vealed an isolated segment of ureter with tumor dis-
tinct from the bladder. This patient had undergone a 
hand assisted laparoscopic nephroureterectomy.

 None of the six patients with the longest 
delay in completion ureterectomy (median 48 mo. 
[range 32-66]) died of urothelial cancer at a median 

follow-up of 48 months (range 1-151) after distal 
ureterectomy (Table-2).

DISCUSSION

 In patients with isolated ureteral cancers, 
there is evidence to suggest equivalent outcomes 
with segmental ureterectomy compared to nephrou-
reterectomy (7,8) although radical nephroureterec-
tomy with bladder cuff removal remains the gold 
standard for patients with upper tract urothelial 
cancers (9). Patients with incomplete nephrourete-
rectomy are at increased risk for bladder cancer and 
potentially decreased survival. The three deaths in 
this series occurred in patients with pT3G3 utUC. 
All underwent distal ureterectomy after adjuvant 
chemotherapy within one year of incomplete ne-
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phroureterectomy. One patient who developed loco-
-regional disease recurrence and later underwent 
cystectomy with distal ureterectomy and retroperi-
toneal lymph node dissection has not had a recur-
rence. Whether these outcomes reflect the influence 
of tumor biology is unclear, and it is hazardous to 
extrapolate the data to the entire population of pa-
tients undergoing nephroureterectomy.

The question of whether the primary utUC 
lesion or the retained distal ureteral lesion sub-

sequently leads to metastatic disease is difficult 
to answer. Ko et. al. (1) found that 60% (3/5) of 
patients with incomplete ureterectomy develo-
ped metastatic disease at a median of 10 months 
post-operatively. The authors concluded that in-
complete ureterectomy not only leads to higher 
bladder cancer recurrence, but is often associated 
with the development of metastatic disease. Se-
veral other series have reported tumor rates in 
the retained ureteral stump from 30-60% (10-13). 

Table 2 - Patients who had delayed ureterectomy.

Difference in 
surgery time 
(months)

Cystectomy
with distal 

ureterectomy

pStage at nephro-
-ureterectomy

pStage 
bladder

Grade of renal pelvis 
lesion at time of 

nephro-ureterectomy

Ureter stage 
at time of 
salvage

Grade of ureteral 
lesion at time of 

salvage

55 no pTa pTa* 2 pTa 1

66 yes pT1 pT0 2 dysplasia 0

46 yes pT1 pTa 2 pTa 2

32 no pTa pT1* 3 pT2 3

39 no pT2 n/a* 3 chronic in-
flammation

0

50 yes pT3 pT4a 3 pT4 3

* Transurethral resection for staging, others staged at time of cystectomy

Figure 1 - A) Isolated segment of left ureter with tumor 1.5 cm above the ureterovesical junction, B) At the ureterovesical 
junction the left ureter is not visible.

A B
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Multifocality is seen in about 30% of cases, and 
distal ureteral disease may be difficult to recogni-
ze (14). In patients with isolated ureteral cancers, 
there is evidence to suggest equivalent outcomes 
with segmental ureterectomy compared to ne-
phroureterectomy (7,8) although radical nephrou-
reterectomy with bladder cuff removal remains 
the gold standard (9).

 The majority of the patients in our se-
ries were referred due to recurrent bladder tu-
mors. Although it is known that bladder cancer 
occurs after nephroureterectomy we suspect that 
patients with a tumor in a retained ureter may 
be more likely to have a bladder cancer occur-
rence. Nine of the twelve (75%) patients deve-
loped urothelial cancer in the bladder after in-
complete nephroureterectomy. This 75% rate of 
bladder cancer is substantially higher than the 
reported literature for patients undergoing treat-
ment for utUC (1,11,15). Other factors including 
longer operative time (16) and longer length of 
follow-up (7,17) are associated with higher rates 
of bladder cancer. We postulate that seeding from 
the upper tract may increase the rate of bladder 
cancer above the already significant baseline rate 
in these patients.

 There are several limitations to this re-
trospective study. In addition to patients from 
our region, our practice includes many interna-
tional and national referrals so it is difficult to 
accurately estimate incidence based on these fin-
dings. The majority of our patients were referred 
following recurrence of disease in the bladder. 
We believe this enabled us to find a high rate of 
tumors in the retained ureteral stump even when 
the ureter was discontinuous with the bladder. 
However, this study may not have found all pa-
tients with a retained ureteral stump, and we are 
missing the “denominator” of cases, since most 
were referrals. The follow-up of patients was not 
protocol based and varied between our institu-
tion and outside centers. utUC is a rare cancer 
and the finding of a retained ureteral stump after 
nephroureterectomy is even more rare, which li-
mits the study size.

 Minimally invasive surgical techniques 
have enabled radical nephroureterectomy to be 
accomplished through small incisions and with 

less postoperative pain. However, the distal ure-
terectomy rarely recapitulates the open appro-
ach.  Multiple techniques are described for the 
minimally invasive excision of the distal ureter 
and a bladder cuff (2-6). Unfortunately, many 
techniques ligate the ureter extravesically and 
several centimeters of intravesical ureter may re-
main, which may develop into malignancy (18). 
A study by Matin and Gill (19) demonstrated the 
higher positive surgical margin rate, reduced bla-
dder cancer recurrence free survival, and reduced 
overall survival when using extravesical laparos-
copic stapling. The potential for viable cells be-
tween staple lines raises additional concerns with 
the laparoscopic stapling technique (20). Two of 
the patients in this series had retained ureteral 
tissue with tumor after laparoscopic stapling (2.2 
cm in one and a small segment adjacent to the 
bladder in another). Residual segments of ureter 
containing tumor which are discontinuous with 
the bladder are also possible depending on te-
chnique and must be carefully evaluated with a 
high clinical index of suspicion (21). The current 
practice at our institution is to completely excise 
the distal ureter with a bladder cuff through a 
separate lower midline or Gibson incision when 
minimally invasive techniques are used.

 It is noteworthy that most of the cases in 
the current study were associated with an open sur-
gical approach for nephroureterectomy. Knowledge 
of the extent of the intravesical segment of ureter 
is essential for improving outcomes. This disease 
is too rare to allow for randomized studies to be 
conducted or for single institutional advances in 
technique to perform enough volume to establish 
safety. It is apparent from the collective data that 
utUC, and particularly high grade utUC, is an un-
forgiving disease that will take advantage of any 
disruption in oncologic principles.

CONCLUSIONS

 Tumor recurrence in retained ureteral seg-
ments after incomplete nephroureterectomy is a 
significant and persistent problem and may incre-
ase bladder cancer occurrence. Complete, en bloc 
resection of the distal ureter with a cuff during ne-
phroureterectomy is necessary.
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ABBREVIATIONS

utUC = upper urinary tract urothelial carcinoma
UC = urothelial carcinoma (formerly transitional 
cell carcinoma)
Mo. = months
cm = centimeters
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Purpose: To describe our experience in treating penile melanoma in 06 patients follo-
wed at our institution.
Materials and Methods: Between 2004 and 2012 six consecutive patients with penile 
melanoma were treated at our Institution. Stage of the disease was classified accor-
ding to the 2002 AJCC pathologic system. Melanoma in situ (TIS) was diagnosed in 
one patient. One patient was staged as T1b, two patients as T2b and two patients as 
T4b. The clinical and pathological findings were evaluated. Immunohistochemical 
tests were performed for Melan-A, HNB-45, S-100 and C-KIT. All histological speci-
mens were examined by the same pathologist (ABSS). The patients with Cis, stages 
T1b and one patient T2b underwent only local excision. One patient T2b underwent 
local excision and sentinel lymph node dissection. Two patients with melanoma stage 
T4b underwent partial penile amputation. One of these last patients had palpable in-
guinal lymph nodes at diagnosis and underwent bilateral inguinal lymphadenectomy 
and received systemic chemotherapy (dacarbazine, 30 cycles).
Results: Mean follow-up was 36.3 months. One patient, with stage T2b, died after 12 
months due to disease recurrence with bilateral inguinal involvement. The patient who 
underwent chemotherapy progressed with lung metastases and died after 14 months 
of follow up. The disease-free survival at five years was 33.3%.
Conclusion: Penile melanoma is a disease with poor prognosis in most cases. Local 
excision or partial penile amputation may have effective control for stages T1 and 
T2 lesions. Patients who have clinically proven metastases died despite surgical 
and adjuvant chemotherapy.

INTRODUCTION

The first case of penile melanoma was des-
cribed by Muchison in 1859 and the first report of 
melanoma of the urethra was made by Tirell in 1871 
(1). Primary penile melanoma and in male urethra 
are rare malignant neoplasms that mostly affects el-

derly patients, from the sixth and seventh decades of 
life (2). There are approximately 200 cases described 
in the literature, representing less than 1.4% of pri-
mary carcinomas of the penis (3). Most frequently, 
the lesion is located on the glans (55%), followed by 
foreskin (28%), penile shaft (9%) and urethral mea-
tus (8%) (4).The involvement of urinary tract mucosa 

Penile primary melanoma: analysis of 6 patients treated at 
Brazilian national cancer institute in the last eight years
_______________________________________________
Gustavo Ruschi Bechara, Aline Barros de Santos Schwindt, Antonio Augusto Ornellas, Diogo Eugênio 
Abreu da Silva, Felipe Monnerat Lott, Franz Santos de Campos

Departments of Urology (GRB,AAO,DEAS,FML,FSC) and Pathology (ABSS), Brazilian National Cancer 
Institute, Rio de Janeiro, RJ, Brazil

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

doi: 10.1590/S1677-5538.IBJU.2013.06.08

Vol. 39 (6): 823-831, November - December, 2013



IBJU | penile priMary MelanoMa

824

is more common in females and the explanation is 
the higher concentration of melanocytes in the mu-
cocutaneous border of the vulva (5).

A problem in clinical practice is recognizing 
a pigmented penile lesion as a melanoma. The use 
of the dermatoscope may be useful in differential 
diagnosis with other pigmented skin lesions such 
as: melanosis, nevus, lentigo, and atypical pigmen-
ted macula of penis, however the diagnosis must 
be made by biopsy of the lesion. Indeed, one of the 
major mimickers of mucosal melanoma, and thus of 
penile melanomas, is melanosis. Clinically, despite 
its benign behavior, melanosis can, at times, share 
features with malignant melanoma as asymmetry, 
irregular borders, multifocality, variegated pigmen-
tary patterns and large size. Due to late diagnosis 
and lack of well established treatment protocols, the 
prognosis is generally poor. However, although it is 
an aggressive disease, it is possible to maximize cure 
with treatment in its early stages.

Given the rarity of the disease, we report our 
experience with the treatment of six patients with 
penile melanoma between 2004 and 2012.

MATERIALS AND METHODS

We reviewed, after approval by the INCA 
Ethical Committee with the number 38/05, the 
charts of six patients who were consecutively ad-
mitted to Brazilian National Cancer Institute to 
treat penile melanoma between 2004 and 2012. 
After detailed anamnesis, physical examination 
was performed with careful palpation of the pri-
mary lesion and the inguinal region, seeking pal-
pable lymph nodes. Following, we performed a 
biopsy of the lesion. A case of melanoma in the 
penile glans is shown in Figure-1.

 All slides were reviewed by a single patho-
logist (ABSS). All tumors were evaluated for major 
prognostic factors. To determine the real extent 
and dimension of the injury, the analysis inclu-
ded the depth (Breslow) and size of the lesion, the 
presence or absence of necrosis, ulceration and 
satellite nodules. We also analyzed the number of 
mitoses per field, presence or absence of associa-
ted in situ melanoma (Tis) and characteristics of 
resection (R0, complete or R1 when the margins 
were positive).

Regression was observed in associated area of lesion 
“in situ”. Figures of mitoses, ulceration, and vascu-
lar or perineural invasion were not observed. In the 
second case, the slides showed ulcerated tissue frag-
ments, and necrotic tumor emboli that populated 
vessels and corpus cavernosum, constituting some-
times, metastatic nodules. Areas of regression were 
observed. Mitoses were not found and the thickness 
of the lesion and stage could not be assessed. Viral 
cytopathic changes consistent with HPV were ob-
served even in non-neoplastic skin.

 In tumors occurring in the mucosa, one ori-
ginated in the glans, and the other into the urethral 
orifice. The glans had a nodular type melanoma 
measuring 2 mm thick. It had no mitoses, vascu-
lar invasion or regression. But there was perineural 
invasion and foci of ulceration graded as pT1b. In 
the second case the injury that began in the mucosa 
of the urinary meatus, in an average of 7 mm, was 

Figure 1 - Pigmented, exophytic and irregular lesion with 
poorly defined borders, located in and around the glans 
meatus, measuring approximately 3.0 cm.
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Figure 2 - Slides of malignant melanoma of the penis: A) Malignant melanoma showing spindle cell area, containing atypical 
melanocytes.  (HE - 200x). B) Same case immunostained for HMB45 (400x). C) Immunoreativity for Melan - A (400x), a product 
of gene MART 1. D) c-KIT (400x), product of c-kit gene expression. It is a transmembrane protein.

An immunohistochemical study from the 
fragments obtained was performed for Melan-A, 
HNB 45, c-kit (Figure-2) and S-100. In patient 
with Tis we were unable to perform immunohisto-
chemical examination due to shortage of material 
to be examined. In the other 5 cases, the exami-
nation was done for both Melan-A and S100. The 
HMB45 was done in 2 cases. The c-kit (CD117) was 
made in 5 cases and marking was performed on 
the desmoplastic melanoma.

 The preoperative staging included chest 
radiography and abdomen and pelvis CT. The 
tumor staging was based on the 2002 American 
Joint Committee on Cancer (AJCC) to classify me-
lanoma (Table-1). In this system, pathological tu-
mor stage is mainly based on the evaluation of 
lesion depth (Breslow) and anatomic level of in-
vasion (Clark). Our approach for the treatment of 
melanoma of penis is detailed in Figure-3.

RESULTS

Patient ages ranged from 14 to 78 years with 
a median age of 72 years. Surgical treatment varied 
with histopathological staging. Of the 6 patients, 2 

(33.3%) had lesions on the glans, 2 (33.3%) in the 
foreskin, one (16.7%) in the body of the penis and 
one (16.7%) in the meatus of the urethra (Table-1).

One patient had Cis, 1 was staged as T1b, 
2 staged as T2b and 2 as T4b. Patients with me-
lanoma stage T2 or less underwent local excision 
with adequate safety margin of approximately 2 
cm, although we believe that 1 cm is enough. The 
most important thing is the absence of tumor cells 
in the material sent for freezing. If the margins 
are positive, they are extended and a new material 
is sent to be analyzed. The consensus is surgical 
margin of 1 cm for lesions up to 1 mm thick and 
surgical margins of 2 cm for lesions measuring 
more than 2 mm. Five patients had not palpable 
inguinal lymph nodes at diagnosis. Three of the 
five patients were observed without additional 
therapy. One patient with stage T2b underwent bi-
lateral sentinel lymph node biopsy, which was ne-
gative. Other patient with stage T2b died after 12 
months with recurrence of disease associated with 
bilateral inguinal involvement. One patient with 
stage T1b died three months after surgery from 
causes unrelated to the disease (Table-1). Both pa-
tients with stage T4b melanoma underwent partial 
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Table 1 - Clinical and pathologic characteristics of the tumors studied.

Patients 1 2 3 4 5 6

Date of surgery 2004 2005 2005 2006 2007 2012

Age (years) 14 64 73 75 71 78

Site of tumor Glans Foreskin Shaft Foreskin Glans Urethral Meatus

Pathologic 
Stage (AJCC 
2002)

T in situ T2bN0M0 T2bNXM0 T4bN3M1 T1bNxM0 T4NxM0

Palpable
Lymph nodes

Negative Negative Negative Positive Negative Negative

Breslow (mm) In situ 1.9 mm 1.5 mm 10 mm 0.2 mm 7 mm

Primary
Therapy

Local
Excision

Local Excision  
+ Sentinel 

Lymph node 
Dissection

Local Excision Partial Amputation 
+ Bilateral Ingui-
nal Lymph node 

Dissection

Local Excision Partial Amputation

Recurrence No No Yes Yes No No

Adjuvant 
Therapy 

No No No Dacarbazine (30 
cycles)

No No

Follow-up 
(months)

96 84 12 (Death) 14 (Death) 3 (Death) 9

penile amputation. Only one patient had palpable 
inguinal lymph nodes at diagnosis, and then un-
derwent bilateral inguinal lymphadenectomy. The 
histopathological finding revealed lymph node me-
tastases in one of seven lymph nodes on the right 
and in three of eleven lymph nodes on the left. This 
patient was then referred to the oncology service, 
where he underwent chemotherapy with dacarba-
zine (30 cycles). The patient developed lung metas-
tasis despite systemic chemotherapy and died after 
14 months of follow-up. In the other case, we opted 
for not performing inguinal lymphadenectomy due 
to old age and associated co-morbidities (Table-1). 
Of the 6 tumors evaluated, 3 originated in the skin, 

one occupying the body of the penis, and 2 the fo-
reskin. The tumor in the body of the penis was in 
the vertical growth phase, had a thickness of 10 mm 
and pT4bN3M1 stage, contained satellite nodules, 
ulceration and regression. Mitotic figures reached 
the highest number (17/mm2) and tumor infiltration 
was observed in the dermis and in the corpora ca-
vernosa, making neoplastic emboli. Inguinal lymph 
node metastases were found bilaterally (Table-2).

The first case, with tumor occurring in the 
foreskin, had a tumor desmoplastic (pT2b), exten-
ding to the dermis in an average of 1.9 mm. The 
tumoral pigmented melanocytes were mixed with 
thin beam spindle setting the standard desmoplastic. 
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Figure 3 - An algorithm showing our treatment for patients with melanoma of penis.

Melanoma of the Penis:
Management of the Primary Tumor

Table 2 - Histological characteristics of the tumors.

Pts. Invasion Ulcers Necrosis Satellites 
nodules

Regression Inflammation Mitosis 
(mm³)

Tis Associated 
Lesion

1 Dermis present present present absent mild 5 absent Lupus

2 in situ absent absent absent present mild absent absent absent

3 dermis / 
epithelium

absent absent absent present mild absent present absent

4 dermis / 
epithelium 
/ vascular / 
sebaceous

present present absent present absent 17 present absent

5 dermis/ 
epithelium

present present absent present moderate absent present HPV

6 dermis present absent absent absent absent absent absent absent
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staged as pT4 and had angiolymphatic invasion. 
The tumor had 5 mitoses / mm2, ulceration and was 
in the vertical growth phase, with peripheral radial 
growth area represented by melanoma “in situ”. The 
regression did not follow the development of the 
lesion. Lupus erythematosus was observed in non-
-tumor skin area.

 The predominant histological pattern was 
that of melanocytic cells rounded and large, with 
cytoplasm ranging from clear to eosinophilic, con-
taining nuclei presenting gross atypia and evident 
nucleoli. Multinucleated giant cells were seen in 
smaller numbers. Melanocytes were isolated from 
tumor nests or neoplastic mass of cohesiveness va-
riable. In case 5, whose tumor was nodular, the pat-
tern of rounded melanocyte was mixed with elon-
gated fusiform cells, similar to sarcoma. The dermis 
exhibited varying degrees of stromatous reaction, 
vascular proliferation and inflammatory infiltrate.

 In immunohistochemical examination 
(Table-3) the staining was strongly positive in 5 
cases, both for Melan-A, and for the S100, but the 
amount of labeled cells was above 50% in 3 ca-
ses and 40% in the two other cases. In the HMB45 
done in 2 cases at diagnosis, intensity was stron-
gly positive, with 30 and 20% of labeled cells in 2 
cases respectively. The c-kit (CD117) and marking 
in the desmoplastic melanoma was strong in 30% 
of cells balloon-shaped and weak in fusiform cells, 
over 50% marking in two distinct types of cells. 
For cases of melanoma in vertical growth, staining 

was strong and over 50% of cells, being negative in 
case 5, the nodular (pT1b).

 In our series of penile melanoma patients, 
disease-free survival was 33.3% at five years. Re-
currence occurred in 2 patients after 12 and 14 
months respectively, with mean follow-up period 
of 36.3 months.

DISCUSSION

Penile melanoma is a rare disease that 
affects mainly elderly patients, from the sixth 
decade of life, unlike cutaneous melanoma, who-
se incidence is higher in young patients (40-50 
years) (2). One of our patients, however, with 14 
years of age showed an in situ (Tis) melanoma in 
the glans, successfully treated by local excision 
and remained disease-free after a follow-up of 96 
months after surgery.

 Patients are usually asymptomatic, but in 
advanced stages, may have dysuria, obstructive 
symptoms, hematuria, urethral discharge and more 
rarely urinary fistula (6).

 Presentation ranges from papule or plaque 
staining bluish-black or reddish brown with blee-
ding ulcer. These lesions are usually benign com-
pletely indistinguishable clinically from primary 
penile melanoma (7). Dermoscopy may prove use-
ful for the differential diagnosis between mucosal 
melanosis, and other mimickers, and early melano-
ma. However, its potential role has been limited so 

Table 3 - Immunohistochemical characteristics of tumors.

Patients Melan-A HNB 45 S 100 C-kit

1 + 50% Strong x x positive

2 + 50% Strong x x positive

3 + 50% Strong x x positive

4 + 40% Strong x x positive

5 + 40% Strong positive positive negative

6 + 50% Strong positive positive positive
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far because little is known about the dermoscopic 
features of penile melanoma (8).

 Diagnosis is made by biopsy of the lesion. 
Histopathological examination demonstrates in-
creased activity of atypical junctional cells and 
detachment of pigmented cells in the dermis (8,9).

 Microscopic criteria as asymmetry, cell 
nests confluence, junctional activity, atypia and 
necrosis of melanocytes are important for a con-
clusive diagnosis. In difficult cases we have used 
immunohistochemistry. Although that is not ne-
cessary in cases of well- differentiated tumors, it is 
indispensable in poorly differentiated tumors. The 
more specific markers for melanoma are melan-
-A (MART-1), HMB 45 and S-100 protein. Besides 
these, information about the aberrations of c-Kit 
gene in acral melanomas in mucosa or in areas of 
permanent sun exposure, are targeting therapeutic 
research, making these aberrations an important 
marker (10-15). Immunohistochemistry performed 
in five cases for c-kit was positive in more than 
50% of cells with good intensity in 4 cases and 
negative in one (case 5 with tumor in glans, pT1b).

 Thickness of the lesion, presence of ulce-
ration, and mitotic figures are considered major 
predictors of survival. The presence of metastases 
to lymph nodes and metastatic nests satellites is 
also valued. This consensus applies to tumors of 
the skin, and consequently, of the penis, which is 
covered by skin (16). The thickness of the primary 
tumor is a predictor of recurrence, especially if as-
sociated with ulceration and high mitotic rate (17). 
Many melanomas begin with the radial growth 
phase through the stages “in situ” and microinva-
sive (18). In the vertical phase, progression occurs 
through its expansion into the dermis where the 
measured thickness will vary with the histologi-
cal type. For example, nodular melanoma exhibits 
the largest thickness among the other types (19). 
The average thickness is increased in cases of fatal 
melanomas (19). Absence of ulceration is propor-
tional to the increased specific survival rate and 
disease free survival at 5 years (20). As we have 
seen, the ulceration was present in 4 cases we eva-
luated. Two of them reached great depths (7 and 
10 mm) and pT4 stage. In a third case, the thick-
ness of the lesion could not be measured, probably 
because of severe necrosis, associated with ulcera-

tion that became the injury brittle, leading to easy 
fragmentation of the material.

 Rate of mitosis is used to stage melanomas 
and their presence outweighs prognosis necrosis. 
But the absence of mitosis does not invalidate the 
diagnosis of malignancy (16). Vascular invasion 
is another independent factor related to survival 
and disease-free survival. Presence of intralym-
phatic neoplastic cells was criterion for evalua-
tion of metastasis to the category N (16). Vascular 
invasion was present in both melanomas on the 
skin and on the mucosa, infiltrating vessels and 
corpus cavernosum. Microscopic metastases found 
on the reticular dermis or fat, in the same section 
from the tumor, distant more than 0.05 mm from 
the lesion, are called satellites (21). Tumor nodu-
le with these characteristics was observed in case 
of melanoma in the penis shaft (pT4N3M1). The 
behavior of the tumor in the phase of regression 
has been widely discussed as an indicator of dise-
ase progression. Sentinel lymph node metastasis 
occurs in melanomas with vertical growth and re-
gression, but does not occur in cases of radial gro-
wth with regression (22). T lymphocytes responsi-
ble for autoimmune reaction and mechanisms of 
programmed cell death are believed to be involved 
in the mechanism of regression. But it seems that 
instead of controlling the growth of the tumor, the 
autoimmune reaction accelerates this growth (23). 
In this case, the regression would not be the result 
of immune toxicity, but the rapid differentiation of 
cells, contributing to a more aggressive behavior 
(24). In place of regression are found lymphocytes 
and phagocytic cells loaded with melanin angio-
lymphatic vascular reaction and delayed fibrotic 
scarring permeated with neoplastic cells isolated 
(25). The lymphocytic infiltrate was present in al-
most all our cases, both around the injury and / or 
in the middle of it, remembering their relationship 
with immune regression. The regression was pre-
sent in over half of our cases, but only in case 
2 (pT4N3M1) was accompanied by metastases to 
lymph nodes.

 Van Geel et al. reported 19 patients diag-
nosed and treated at an interval of 25 years. Early 
diagnosis was critical, since the prognosis is poor, 
with an overall survival rate at 2 and 5 years of 
63% and 31% respectively. Most patients were 



IBJU | penile priMary MelanoMa

830

diagnosed too late, which reduced the cure rates 
of disease. All patients with lymph node invol-
vement or distant metastases at diagnosis died 
within two years despite surgical treatment. Tu-
mor greater than 15 mm, presence of ulceration 
and tumor depth greater than 3.5 mm had a worse 
prognosis (26).

 Chemotherapy is indicated for disseminated 
melanoma. The combination chemotherapy consis-
ting of six cycles of DTIC, BCNU, cisplatin and ta-
moxifen presents the best result. The response rate 
to therapy varies between 15% and 45% (27).

 Given the rarity of the disease, the best 
treatment for penile melanoma remains uncertain. 
Stillwell et al. from the Mayo Clinic reported 11 
consecutive patients treated over a period of 66 
years. All patients underwent conservative treat-
ment, including the amputation of the glans in 
6 patients, local excision in 3 and partial penile 
amputation in 2 (3). They believe that conserva-
tive surgery such as local excision or partial pe-
nile amputation with appropriate safety margin 
(3-5 cm), can be performed in superficial lesions 
(less than 1.5 mm) or associated with superficial 
bilateral inguinal lymphadenectomy in deeper le-
sions (greater to 1.5 mm), thus being suitable for 
melanomas stage T1 or T2 (27-29). However, lack 
further evidence for defining the optimal surgical 
margin for lesions with a thickness between 1 and 
2 mm, and it is the current trend to practice banks 
of 2 cm. In addition there are very few studies 
dealing with more severe injuries, thicker than 4 
mm, for example. Melanoma in situ is also poorly 
evaluated in these aspects and recommendations 
are very variable ranging from 0.5 to 1 cm of sur-
gical margins. In our study, all patients were trea-
ted conservatively, including glans amputation in 
2, local excision in 2 and distal third penile ampu-
tation in 2. Subsequently 4 of the 6 patients (66%) 
were rendered disease-free.

 All patients who persist with palpable in-
guinal lymph nodes after antibiotic use shall be 
submitted to bilateral superficial inguinal lympha-
denectomy. The treatment in relation to patients 
without palpable lymph nodes is controversial. 
Although the overall incidence of inguinal lymph 
node metastases varies between 43% and 62%, the 
incidence of metastatic disease in patients with 

early-stage disease is significantly small. Thus, 
a large proportion of patients clinically negative 
for the disease can not benefit from prophylactic 
bilateral inguinal lymphadenectomy. Other au-
thors have reported that sentinel lymphadenec-
tomy avoids potential morbidity related to ingui-
nal lymph node dissection and allows accurate 
staging for further treatment and assessment of 
prognosis (27,30). The inguinal lymphadenec-
tomy is clearly indicated in patients with stage 
T3 or T4. Patients with palpable lymph nodes 
that do not resolve after antibiotic treatment 
should undergo inguinal lymph node dissection. 
Chemotherapy and radiation treatments are only 
palliative or adjuvant. (31).

CONCLUSIONS

Penile melanoma is an uncommon disea-
se, in most cases with poor prognosis due to the 
late diagnosis and lack of treatment protocols well 
established. Local excision or partial penile am-
putation, with appropriate safety margin, can be 
effective in the control of stages T1 and T2 penile 
melanomas. Yet patients who had clinically pro-
ven metastases died despite surgical procedures 
and chemotherapy. Although it is an aggressive 
disease is likely to be cured when in the early sta-
ges, making necessary a close cooperation betwe-
en urologists and dermatologists to achieve this 
goal. The treatment of patients without palpable 
lymph nodes is controversial, however, conside-
ring the aggressiveness of the disease and early 
metastasis, prophylactic inguinal lymphadenec-
tomy may be considered in selected patients.
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Objective: To evaluate the effects of terazosin and tolterodine on ureteral stent discomfort.
Materials and Methods: Of 163 patients assessed for eligibility, 104 patients were ran-
domly assigned to receive placebo, 2 mg of terazosin twice daily, 2 mg of tolterodine 
daily, or both terazosin plus tolterodine during the stenting period. Prior to stenting and 
at stent removal, the International Prostate Symptom Score (IPSS), the IPSS quality of life 
(QoL) subscore and the Visual Analog Scale for Pain were determined. The patients also 
reported their analgesic use during the stenting period.
Results: Ninety-four patients completed the study. We noted significant decreases in the 
total IPSS scores (p = 0.002), irritative subscore (p = 0.039), QoL (p = 0.001), flank pain (p 
= 0.013), voiding pain (p = 0.01) and amount of analgesics used (p = 0.02) in the groups. 
However, neither the obstructive subscore nor the suprapubic pain improved significantly 
(p = 0.251 and p = 0.522, respectively). The patients receiving terazosin plus tolterodine 
experienced significant reductions in the total IPSS, irritative symptoms, QoL, flank pain, 
voiding pain and decreased analgesics use compared with those patients receiving place-
bo. However, compared with placebo, terazosin monotherapy did not affect pain levels, 
and tolterodine monotherapy did not improve QoL, flank pain or analgesics use.
Conclusions: Terazosin plus tolterodine improves ureteral stent-related complications, 
including irritative symptoms, the amount of analgesics used, QoL, flank pain and voi-
ding pain but does not decrease obstructive symptoms or suprapubic pain. This trial was 
registered at www.clinicaltrials.gov as NCT01530243.

INTRODUCTION

Ureteral stents are essential tools in uro-
logy and those indications have dramatically in-
creased (1). The ureteral stents are important in 
treating urolithiasis; however, despite innovations 
and improvements, they are associated with some 
morbidity (2). Multiple studies have determined 

stent-related discomforts including urinary symp-
toms; flank, supra pubic and voiding pain; stent 
displacement and encrustation (1-5).

 Some etiologies have been hypothesized 
for their complications including mechanical ir-
ritation of the bladder trigone, urine renal reflux 
resulting obstruction, bacterial colonization, stent 
positioning as well as stent size and design (1,3,6-
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10). Strategies for managing stent complications 
include accurate stent indications, stenting ma-
neuvers, stent design and use of medications (1,3).

 Recent studies have shown that alpha-
-blockers and anticholinergics could alleviate uri-
nary symptoms caused by overactive bladder and 
benign prostatic hyperplasia (11-13). The simila-
rity between stent-related urinary symptoms and 
conditions including overactive bladder syndrome 
and benign prostatic hyperplasia is main reason 
for using those to treat stent-related symptoms 
(6,14). Given these notions, some studies have 
demonstrated the impacts on stent-related dis-
comforts (14,15). The objective of this trial was to 
determine the effectiveness of terazosin and tolte-
rodine in improving the stent-related symptoms in 
patients undergoing unilateral stenting.

MATERIALS AND METHODS

This prospective, double-blinded and pla-
cebo-controlled randomized trial was conducted 
in West Azerbaijan, Iran. The study was approved 
by our local ethical committee; all patients provi-
ded informed consent to participate in this inves-
tigation. Data were collected in a referral hospital 
and analyzed by our research center (Urmia Uro-
logy and Nephrology Research Center) statistician. 
This trial was registered at www.clinicaltrials.gov as 
NCT01530243.

 From February 2012 to August 2012, pa-
tients with ureteral and/or renal calculi undergoing 
urolithiasis therapy using transurethral lithotripsy 
(TUL) or percutaneous nephrolithotomy (PCNL) were 
assessed for eligibility. Patients who were 18-55 
years old with stone size ≤ 20 mm and underwent 
unilateral ureteral stenting entered in this trial. The 
exclusion criteria included indwelling ureteral stent 
over the past 3 months, a history of pelvic or gyneco-
logic surgery, transurethral resection of the prostate 
or a bladder tumor, chronic consumption of alpha-
-blocker and/or anticholinergic, recent or recurrent 
urinary tract infection, benign prostate hyperplasia, 
prostatitis, prostate cancer, bladder outlet obstruc-
tion, diabetes and pregnancy.

 The patients were randomized in one of four 
groups in a 1:1:1:1 ratio using random-number ta-
ble. The drugs were packed in boxes by a pharma-

cologist; the boxes, labeled with the group numbers 
as “1”, “2”, “3” or “4”, had the same shape and style, 
but each box had its own consumption order. After 
being randomized, the patients received numbered 
boxes containing unnamed drugs and were infor-
med about drugs’ side-effects without attention to 
the groups’ number. The participants and physicians 
who prescribed drugs were blinded to the type of 
medications.

 The patients were randomly assigned to re-
ceive a placebo (group 1), 2 mg of terazosin twice 
daily (group 2), 2 mg of tolterodine daily (group 3) or 
2 mg of terazosin twice daily plus tolterodine once 
a day (group 4). Moreover, they were prescribed a 
single dose of parenteral analgesic after surgery to 
alleviate post-operative pain and also received fifty 
500 mg acetaminophen tablets for pain control du-
ring the stenting period. Based on the policy at our 
institution they were prescribed 250 mg of ciproflo-
xacin as a prophylactic antibiotic during seven days 
after stenting.

 A semirigid ureteroscopy was performed 
using a Wolf 6Fr/7.5Fr (Richard Wolf, Knittlingen, 
Germany) and then intracorporeal lithotripsy was 
performed using a pneumatic lithotripter. The ure-
teral stents were positioned under direct vision with 
a Wolf 8Fr/9.8Fr semirigid ureteroscope after the 
TUL or with a nephroscope after the PCNL. All PCNL 
procedures were performed using 24 Fr nephroscope 
and were tubeless. A 4.8 Fr and 28cm double-J stent 
(Urotech, Achenmühle, Germany) was deployed 
in all patients, and its position was verified by ei-
ther fluoroscopy at the end of nephrolithotomy or 
controlled X-ray imaging following stenting. They 
received perioperative antibiotic regimen as single 
dose of parenteral cephalosporin, and had negati-
ve urine cultures pre-procedure, but those were not 
checked at the stent removal. Stent removing was 
performed using 19.5 Fr rigid cystoscope. They were 
also assessed using ultrasonographic investigation to 
evaluate stone-free rate at stent removal and if there 
were any stones, therefore, they underwent ancillary 
procedures including extracorporeal shock wave li-
thotripsy or ureteroscopic procedure.

 Before stenting and at stent removal time, 
the patients were asked to complete the question-
naire and the Visual Analog Scale assessing stent-
-related discomforts. The pain was evaluated in the 
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flank, suprapubic area and during micturition. We 
also asked the patients to record the amount of anal-
gesics that they consumed and drug side-effects. 
Analgesics use was defined as the number of 500 
mg acetaminophen tablets that the patients ingested 
at follow-up period.

 Given a mean difference of 3.5 in the total 
IPSS score (mean of total IPSS score of three treat-
ment groups minus mean of control group) and 4.5 
SD among the groups based on the study of  Lim 
and coworkers (15), the sample size was calculated 
as 26 patients per groups with a statistical power of 
80%. A Chi-squared test, one-way ANOVA, Tukey 
HSD test, the Kruskal-Wallis test (due to skewed dis-
tribution of data) and multiple comparison rank-sum 
tests were used, as appropriate; p < 0.05 was consi-
dered statistically significant. Also, we analyzed TUL 
patients alone, since PCNL patients might influence 
our outcomes in terms of urinary symptoms or flank 
pain. Statistical analysis was performed using the 
SPSS software, version 16.0 (SPSS Inc., Chicago, IL, 
USA) and the Excel software (Microsoft Excel 2007).

RESULTS

Out of 163 patients who were assessed for 
eligibility, 104 patients who gave consent were 
randomly assigned to the groups. 94 (90.4%) 
completed the study and the recruitment rate was 
63.8%. All of the 94 patients answered the ques-
tionnaire, but 2 patients (2%) did not report the 
amount of painkillers consumed. Two patients 
(1.9%) were excluded from the study because of 
stent displacement and having a history of gy-
necologic surgery, and eight patients (7.7%) dis-
continued treatment due to lack of drug efficacy, 
fasting (religious belief), withdrawing the consent, 
intolerable pain, protocol deviation, and being 
lost at follow-up (Figure-1). The baseline and cli-
nical characteristics are summarized in Table-1.

 Nineteen patients (20.2%) were female and 
average patients’ age was 36.53 ± 9.53 years (18-
55 years), and the difference was not significant 
(p = 0.756). The mean stone size was 10.46 ± 4.8 
mm in all patients (Table-1). The stone location 
was divided into two groups: ureteral and renal 
stones that showed no significant difference (p = 
0.365). Eighteen patients (19%) underwent PCNL 

and TUL was performed in seventy-six patients 
(81%), p = 0.221.

 We found no significant difference in the 
baseline total IPSS scores among the groups. The 
differences between mean irritative subscore (i.e. 
frequency, urgency and nocturia) and obstructive 
subscore (i.e. incomplete emptying, intermittency, 
weak-stream and straining) at baseline were not 
statistically significant (p = 0.661 and p = 0.600, 
respectively). However, significant differences in 
the total IPSS score and the irritative subscore at 
the stent removal time among the groups were seen, 
although there was no significant difference in the 
obstructive subscore at that time (Table-2). The 
mean quality of life (QoL) at baseline was similar 
among the groups; however, the QoL at the removal 
time was significantly lower in the combined-the-
rapy compared with the other groups and its mean 
difference was statistically significant (p = 0.001).

 The mean pain scores before stenting were 
not significantly different (p = 0.648); however, the 
flank and voiding pain scores were lower in the 
group 4 compared with other groups and there were 
significant differences at stent removal time in the 
flank and voiding pain scores among the groups (p 
= 0.013 and p = 0.01, respectively). There was no 
significant difference in suprapubic pain at the stent 
removal time between the groups (p = 0.522).

 When comparing the differences in total 
IPSS from the baseline to removal time between 
paired groups, there were significant differences 
between group 1 and groups 2, 3 and 4. The ir-
ritative subscore showed significant differences 
between group 1 and groups 3 and 4. The QoL sig-
nificantly improved in the group 4 compared with 
that of groups 1 and 2. For pain symptoms, flank 
pain was the only significantly difference between 
group 1 and group 4. Additionally, voiding pain 
was significantly different between group 1 and 
groups 3 and 4. Only QoL and suprapubic pain 
significantly improved in those receiving combi-
ned-therapy compared with those receiving tolte-
rodine and terazosin alone.

 Additionally, we analyzed separately those 
undergoing TUL, and then the outcomes were simi-
lar to the findings when both cohorts were analyzed 
except voiding pain. The voiding pain before exclu-
ding PCNL cohort was significant, while after that it 
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Figure 1 - Study flow diagram.

did not demonstrate significant difference (p = 0.01 
versus p = 0.157).

 The analgesics consumption declined signi-
ficantly among the groups (p = 0.02), and it was 
significantly different between group 1 and groups 
2 and 4 (p = 0.027, p = 0.045, respectively). The-
se differences did not change even after excluding 
PCNL patients.

 No patients discontinued medications be-
cause of side-effects. Furthermore, orthostatic hy-
potension was reported by thirteen patients (13.8%), 
and dry mouth and headache were reported as well; 
however, there were no significant differences con-
cerning adverse events (Table-3). The mean stenting 
duration was 15.11 ± 4.9 days among the groups 
and there was no significant difference (p = 0.062). 
It also was not significantly different after analyzing 
TUL patients alone (p = 0.123).

DISCUSSION

Despite widespread use of ureteral stent 
in urologic surgeries, it is associated with morbi-
dities including urinary symptoms, pain and im-
pact on patient QoL (1,4). The etiologies of stent-
-related symptoms are not fully understood and 
it is thought that involuntary bladder contraction 
caused by trigone irritation contributes to urinary 
bothersome. In addition, increased bladder outlet 
resistance and pressure during micturition result 
in urine reflux to the kidneys, which contribute 
to stent-related flank pain (16,17). Alpha-blockers 
relieve flank pain by decreasing the muscle tone 
of the ureter, bladder trigone and prostatic ure-
thra by blocking the alpha-adrenergic receptors 
and thus reducing bladder outlet resistance and 
pressure during micturition. Moreover, anticholi-
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nergics decrease bladder overactivity and contrac-
tion by mediating the muscarinic receptors, there-
by reducing urinary symptoms (15,18). To the best 
of our knowledge, this is the first study showing 
that the combination of terazosin and tolterodine 
improved stent-related discomforts and decreased 
consumption of analgesics.

 Some investigators have demonstrated 
(16,17) improving impact of alpha-blockers inclu-
ding alfuzosin and terazosin on stent-related dis-
comforts, whereas Kuyumcuoglu et al. (19) con-
cluded that stent discomforts remained unchanged 
even after administering doxazosin, therefore, 
they argued that a new strategy and stent design 

are required to attenuate stent-related complica-
tions; however, a recently published study has de-
monstrated that the new stents did not improve 
stent-related symptoms (20). Considering the cur-
rent study and the two meta-analyses that have 
been recently published (21,22), it seems that al-
pha-blockers can effectively relieve stent-related 
symptoms.

 Previous studies (19,23) have shown no 
impact of anticholinergic on stent discomforts, 
whereas Lim et al. (15) have demonstrated a re-
duction in the total IPSS in patients receiving so-
lifenacin compared with those receiving no medi-
cation. We believe that the effect of tolterodine on 

Table 1 - Basic and clinical characteristics.

Group 1 a

(n = 24)
Group 2 b

(n = 23)
Group 3 c

(n = 23)
Group 4 d

(n = 24)
p Value e

Age (year) 33.37 ± 9.58 38.35 ± 9.23 37.04 ± 9.04 35.75 ± 9.38 0.756

Male 21 (87.5%) 16 (69.6%) 19 (82.6%) 19 (79.2%) 0.476

Stone size (mm) 10.41 ± 4.66 9.87 ± 4.33 9.04 ± 4.15 12.43 ± 5.53 0.379

Stone place f 0.365

Upper ureter 4 4 6 2

Mid ureter 2 4 0 2

Lower ureter 15 11 13 12

Renal pelvis 0 2 2 5

Upper calyx 1 0 0 0

Mid calyx 0 2 1 1

Lower calyx 2 0 1 2

Surgery type 0.221

TUL 21 (87.5%) 19 (82.6%) 20 (86.9%) 16 (66.6%)

PCNL 3 (12.5%) 4 (17.4%) 3 (13%) 8 (33.3%)

n = number of subjects; TUL = Transurethral lithotripsy; PCNL = Percutaneous nephrolithotomy
Values are as mean ± standard deviation and numbers (percentages). a placebo group; b terazosin group; c tolterodine group; d combined therapy 

group; e Chi-squared test was used; f The stone places were grouped in two categories, renal and ureteral stones.



IBJU | effects of terazosin and tolterodine on ureteral stent related syMptoMs

837

Table 2 - Urinary symptoms, pain and QoL among the groups.

Group 1 Group 2 Group 3 Group 4 p Value a

Total IPSS score

Baseline 8.75 ± 7.37 9.95 ± 7.67 9.26 ± 9.00 12.00 ± 7.57 0.449

Removal time 11.12 ± 7.84 4.39 ± 6.03 7.21 ± 6.57 5.58 ± 4.82 0.002

Baseline-TUL alone 9.33 ± 7.46 10.32 ± 8.20 9.20 ± 9.32 12.37 ± 6.98 0.417

Removal time- TUL alone b 11.81 ± 8.05 5.05 ± 6.44 6.85 ± 6.45 5.69 ± 4.91 0.007

Irritative subscore 

Baseline 4.12 ± 3.50 4.17 ± 4.10 4.65 ± 4.62 5.58 ± 4.10 0.600

Removal time 6.04 ± 4.18 4.34 ± 4.23 3.73 ± 3.48 2.62 ± 2.37 0.039

Baseline-TUL alone 4.43 ± 3.61 4.10 ± 4.41 4.60 ± 4.75 5.69 ± 3.68 0.460

Removal time-TUL alone 6.48 ± 4.23 4.63 ± 4.08 3.70 ± 4.00 2.81 ± 2.56 0.041

Obstructive subscore 

Baseline 4.58 ± 4.51 5.47 ± 5.64 4.56 ± 5.25 6.37 ± 5.73 0.661

Removal time 4.95 ± 4.68 3.91 ± 5.45 3.56 ± 4.36 2.95 ± 3.30 0.251

Baseline-TUL alone 4.86 ± 4.55 5.84 ± 5.95 4.55 ± 5.50 6.69 ± 6.20 0.784

Removal time-TUL alone 5.20 ± 4.90 3.95 ± 5.47 3.25 ± 4.26 2.87 ± 3.36 0.176

Flank pain 

Baseline 6.83 ± 2.64 8.00 ± 2.86 6.65 ± 3.39 6.66 ± 3.70 0.321

Removal time 4.20 ± 3.58 3.04 ± 3.53 2.65 ± 3.09 1.25 ± 1.62 0.013

Baseline-TUL alone 6.95 ± 2.70 7.84 ± 2.97 6.75 ± 3.45 6.87 ± 4.05 0.609

Removal time-TUL alone 4.48 ± 3.71 3.05 ± 3.40 2.70 ± 3.23 1.44 ± 1.75 0.050

Voiding pain

Baseline 2.33 ± 3.26 3.26 ± 3.68 2.04 ± 3.33 2.83 ± 3.33 0.611

Removal time 4.16 ± 3.59 3.21 ± 4.14 1.34 ± 2.60 1.37 ± 2.56 0.010

Baseline-TUL alone 2.43 ± 3.37 3.00 ± 3.65 2.10 ± 3.46 2.69 ± 3.65 0.853

Removal time-TUL alone 3.67 ± 3.51 2.84 ± 4.11 1.55 ± 2.74 1.62 ± 2.90 0.157

Suprapubic pain

Baseline 3.58 ± 2.82 3.21 ± 3.57 2.69 ± 3.26 3.66 ± 3.67 0.674

Removal time 3.16 ± 3.86 2.13 ± 3.62 1.73 ± 3.06 1.16 ± 2.20 0.522

Baseline-TUL alone 4.10 ± 2.65 2.84 ± 3.52 3.00 ± 3.40 3.56 ± 3.63 0.454

Removal time-TUL alone 2.95 ± 3.88 1.58 ± 3.17 2.00 ± 3.21 1.50 ± 2.58 0.664

QoL

Baseline 3.29 ± 1.82 3.73 ± 1.88 3.69 ± 2.16 3.83 ± 2.07 0.609

Removal time 3.37 ± 2.16 2.00 ± 2.25 2.30 ± 1.89 0.95 ± 1.12 0.001

Baseline-TUL alone 3.43 ± 1.86 3.68 ± 2.00 3.70 ± 2.23 4.12 ± 2.00 0.642

Removal time-TUL alone 3.38 ± 2.25 1.79 ± 1.99 2.25 ± 2.00 0.87 ± 1.15 0.002

IPSS = International Prostate Symptom Score; TUL = Transurethral lithotripsy; QoL = quality of life Values are as mean ± standard deviation.
a Kruskal-Wallis test was used; b TUL alone means analysis after taking away the patients who underwent nephrolithotomy.
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urinary symptoms may be caused by either infor-
ming the patients about the possible increase in 
symptoms by activity that could reduce activities 
of daily living and consequent trigone irritation by 
the stent tail or blockade of muscarinic receptors 
by tolterodine. The suprapubic pain is also caused 
by trigone irritation from the stent tail (3), but it 
was not alleviated. It is a curious paradox that 
tolterodine attenuated urinary symptoms but does 
not affect suprapubic pain, hence, we think that 
these results may be caused by either the sample 
size or an unknown mechanism that requires fur-
ther investigations to clarify.

 The patients receiving combined-therapy 
experienced significant reductions in the total 
IPSS, irritative subscore, flank and voiding pains, 
analgesic counts, and QoL compared with those 
receiving placebo. Recently, two investigations 
(6,15) assessed the impact of alpha-blocker/anti-
cholinergic on stent-related symptoms. One study 
showed stent position is more important than me-
dical therapy, and the other found that combined-

-therapy improved the urinary symptoms and QoL 
but did not improve pain.

 Unfortunately, randomization led to more 
number of patients who underwent PCNL in the 
combined-therapy compared with placebo group 
(33% vs. 12%). However, regardless of whether 
the patients underwent TUL or PCNL, they were 
submitted to ureteroscopy or cystoscopy for sten-
ting, therefore, the flank pain might be the only 
different symptom between both cohorts, and the 
lower urinary tract symptoms might be the same 
for those. We conclude that the significant impro-
vement in the flank pain in the combined-therapy 
compared with placebo group may be explained 
by this notion. Furthermore, we excluded the 
PCNL patients and analyzed only TUL cohort that 
demonstrated similar outcomes except voiding 
pain.

 Some studies concerning the stent position 
have argued that crossing the stent distal apart 
from bladder midline was significantly related to 
ureteral stent discomforts (7,24). Considering this 

Table 3 - Drug side-effects, narcotics consumption and stenting duration in groups.

Group 1 Group 2 Group 3 Group 4 p Value a

No of painkiller 20.73 ± 12.60 11.45 ± 8.63 13.86 ± 10.76 12.25 ± 11.19 0.021

No of painkiller-TUL alone 20.10 ± 13.14 11.17 ± 9.24 13.70 ± 10.50 10.5 ± 7.68 0.026

Tukey b 0.027 0.151 0.045

Tukey-TUL alone 0.052 0.226 0.039

Stenting days 15.38 ± 5.31 13.48 ± 2.61 14.35 ± 3.21 17.13 ± 6.70 0.062

Stenting days-TUL alone 14.67 ± 4.57 13.00 ± 2.05 13.75 ± 2.34 16.56 ± 7.63 0.123

Drug side-effects

Orthostatic hypotension 2 4 1 6 0.168

Headache 2 1 0 2 0.938

Dry mouth 1 1 2 3 0.662

Values are as mean ± standard deviation and numbers. a One-way ANOVA test was used; b Tukey HSD test was used to determine the differences 
between group 1 and groups 2, 3 and 4.
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issue, all of the patients in the present study un-
derwent X-ray imaging after stenting to confirm 
the proper stent placement. Although all patients 
had correct stent placement at discharge, one pa-
tient in tolterodine group complained of intole-
rable pain three days following the stenting and 
underwent further evaluation for pain; the patient 
was excluded because of stent displacement.

 This study had some limitations. First, 
we applied stents with the same size and leng-
th; however, some studies have shown that the 
stent length is associated with stent-related symp-
toms (8), and others have revealed that it did not 
have any impact on stent discomforts (25,26). Gi-
ven this point, we used same stents, although we 
could also use different size of stents proportio-
nate to the patients’ length. Second, the stenting 
duration was different among the groups but it 
was not significant (p = 0.06); however, Irani et 
al. (26) demonstrated that stent-related symptoms 
after some days remained unchanged. Third, we 
used the IPSS to evaluate urinary symptoms, but 
Joshi et al. (27) have developed a specific tool for 
assessing stent-related symptoms which is named 
“ureteric stent symptoms questionnaire” (USSQ). 
Although, it has been previously implemented, we 
could not apply it due to lack of translation to our 
local language and its validity and reliability.

CONCLUSIONS

The use of terazosin 2 mg twice daily plus 
tolterodine 2 mg once daily in patients with unila-
teral stenting significantly improved stent-related 
urinary symptoms; especially irritative symptoms; 
pain and QoL; and decreased the amount of anal-
gesic use. Further prospective, large-scale studies 
are required to evaluate the effects of other alpha-
-blockers/anticholinergics concerning manage-
ment of stent-related discomforts.

ABBREVIATIONS

IPSS = International Prostate Symptom Score
QoL = Quality of life 
TUL = Transurethral lithotripsy 
PCNL = Percutaneous nephrolithotomy 
USSQ = Ureteric stent symptoms questionnaire 
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Purpose: The aim of this study was to assess the uroflowmetry data in a large population 
of asymptomatic Brazilian men submitted to a health check up program and their corre-
lation to IPSS and prostate size.
Materials and Methods: Asymptomatic men underwent a health check-up program be-
tween January and December 2012. The inclusion criteria were men between 40 and 70 
years, IPSS ≤ 7, without bladder, prostate, urethral surgery, neurological diseases, urinary 
tract infection, PSA < 4.0 ng/dL and urinary volume higher than 150 mL. Urological 
assessment consisted of clinical history, IPSS, digital rectal examination (DRE), prostate 
specific antigen (PSA), urinalysis, ultrasonography and uroflowmetry.
Results: A total of 1041 asymptomatic men were included in this study. The average 
age was 49 years and average maximum flow rate was 17.4 mL/s. In spite of IPSS and 
prostate size increase with aging, they had a weak correlation with Qmax cutoffs (10 mL/s 
and 15 mL/s). A total of 85 men (8.3%) had more than 60 years, and even in this group, 
Qmax was higher than 15 mL/s. Out of 1041 men, 117 had IPSS less than 8 and Qmax less 
than 10 mL/s.
Conclusions: In asymptomatic men there is a weak correlation between IPSS, prostate 
size and uroflowmetric data. The establishment of different normal cutoffs seems to be 
complicated and uroflowmetry data should be interpreted with caution in order to avoid 
misdiagnosis.

Uroflowmetry in a Large Population of Brazilian Men 
Submitted to a health check up program and its 
correlation with ipss and prostate size
_______________________________________________
João Paulo Zambon, Nelson Sivonei da Silva Batezini, Amir Jamil Karam Junior, Raquel Dilguerian 
Oliveira Conceição, José Antônio Maluf de Carvalho, Fernando G. Almeida

Hospital Israelita Albert Einstein (JPZ, NSSB, AJKJ, RDOC, JAMC), Universidade Federal de São Paulo 
(JPZ, NSSB, FGA), São Paulo, SP, Brazil and Wake Forest University (JPZ), NC, USA

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

 Most men have a progressive prostate 
enlargement after fourth decade. The main con-
sequence of benign prostate hyperplasia (BPH) is 
bladder outlet obstruction (BOO), which is cha-
racterized by high bladder pressure and low flow 
rates. The natural history of BPH is not well es-

tablished and the long-term consequence of BOO 
remains unclear (1,2).

 The assessment of prostatic symptoms 
usually is performed with the International Pros-
tate Symptom Score (IPSS). Regarding prostate 
symptoms, asymptomatic men are those with IPSS 
less than 8. Routinely, uroflowmetry is not indica-
ted in this specific population.
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 Uroflowmetry is a non-invasive method 
that may help the urologist to diagnose bladder 
outlet obstruction. However, it is not able to dis-
tinguish BOO and detrusor underactivity (DUA). 
Both bladder dysfunctions can be characterized 
by low maximum flow rate (Qmax) (1,2).

 Likewise men with BOO, asymptomatic 
men also may have low urinary maximum flow 
rate. For this reason, Qmax in men with or without 
symptoms should be interpreted with caution. 
There is a lack of studies in the literature in this 
specific population (3).

 The aim of this study was to assess the 
uroflowmetry data in a large population of 
asymptomatic Brazilian men submitted to a heal-
th check up program and their correlation it with 
IPSS and prostate size.

MATERIALS E METHODS

 Local Ethical Committee approved the stu-
dy and all subjects filled out a written informed 
consent. This study was performed in asympto-
matic men submitted to a health check-up pro-
gram between January and December 2012. A 
multidisciplinary team composed by general cli-
nicians, urologists, ophthalmologists, dermatolo-
gists, nutritionists and physiotherapists, evalua-
ted patients. Urological assessment consisted of 
clinical history, IPSS, digital rectal examination 
(DRE), prostate specific antigen (PSA), urinalysis, 
ultrasonography and uroflowmetry.

The inclusion criteria were men between 
40 and 70 years, IPSS ≤ 7, without bladder, pros-
tate, urethral surgery, neurological diseases, uri-
nary tract infection, PSA < 4.0 ng/dL and urinary 
volume higher than 150 mL.

 Uroflowmetry and ultrasonography for 
post-void residual urine measurement (PVR) were 
performed during the urological evaluation. PSA 
and urinalysis were collected on the same day 
and before starting the check up.

 Data was analyzed using Statistical Pa-
ckage for Social Sciences (SPSS) version 8.0 for 
Windows. Pearson’s linear correlation coefficient 
was calculated to estimate the correlation be-
tween numeric variables and multiple linear re-
gressions to investigate the association between 

uroflowmetry parameters, clinical and ultrasound 
data. The Pearson’s Chi-Square was performed to 
compare numeric variables. It was considered sta-
tistically significant p values ≤ 0.05.

RESULTS

 Out of 2880 men, 1041 asymptomatic 
men with mean age of 49 ± 6.9 years old 
(range 40 to 70) were included in this study. 
Demographics, IPSS, prostate size and uro-
flowmetry data can be seen on Table-1.

 Men were categorized into three diffe-
rent aging groups (40 to 50, 51 to 60 and 61 
to 70). The older men had higher IPSS, prostate 
size, flow time and micturition time than youn-
ger men (p = 0.001, p = 0.001, p = 0.001 and p 
= 0.001 respectively). On the other hand Qmax 
and Qmed were higher in younger men. Hesita-
tion time, PVR and maximum flow time were 
not statistic significant (p = 0.31, p = 0.31 and 
p = 0.11 respectively). Prostate size, IPSS, post-
-void residual urine and uroflowmetry data in 
the three groups can be observed on Table-2.

 A second analysis was performed com-
paring the men with Qmax > 15 mL/s and Qmax < 
15 mL/s. A total of 424 men (40.7%) with ave-
rage age 50.9 years had Qmax < 15 mL/s, whereas 
617 men (60.3%) with average age 48.8 years 
had Qmax > 15 mL/s. The Qmax cutoff 15 mL/s had 
a weak correlation with aging, IPSS and prosta-
te size on asymptomatic men. These data can be 
observed on Table-3.

 A further analysis was performed in or-
der to correlate the clinical data with lower Qmax 
cutoff (< 10 mL/s). A total of 117 men (11.2%) 
had Qmax less than 10 mL/s and IPSS less than 8. 
The average age of this specific population was 
55.5 years old. Older men had higher IPSS and 
prostate size, however the average Qmax and Qmed 
were not correlated with aging when we con-
sidered only men with Qmax less than 10 mL/s. 
These data can be observed on Table-4.

DISCUSSION

 To our knowledge, this study is the first 
one to assess uroflow, IPSS and prostate size in a 
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Table 1 - Demographics and uroflowmetry data of 1041 men submitted to a health check up program.

Mean ± sd Median (range)

Age (years) 49 ± 6.9 49 (40 - 70)

IPSS 1.9 ± 0.8 1.5 (1 - 7)

Prostate Size (g) 26.6 ± 9.0 25 (10 - 90)

Voided Volume (mL) 370 ± 161 302 (300 - 500)

Post-void residual Urine (mL) 14 ± 10 6 (0 - 187)

Hesitation time (s) 9.2 ± 5.9 8 (3 - 60)

Flow time (s) 34.5 ± 17.8 31 (9 - 73)

Total voided time (mL) 44.3 ± 34.6 40 (20 - 153)

Maximum flow time (s) 11.3 ± 7.4 10 (5 - 21)

Qmax (mL/s) 17.4 ± 7.4 16.3 (8 - 39)

Qmed (mL/s) 11.9 ± 3.3 10.2 (7 - 23)

IPSS = International Prostate Symptom Score; Qmax = maximum flow rate; Qmed: average flow rate; sd = standard deviation

Table 2 - IPSS, prostate size and uroflow data on three different aging groups.

40-50 years 50-60 years 60-70 years p

Subjects 620 (59.5%) 336 (32.2%) 85 (8.3%)

IPSS 1.0 ± 0.5 2.5 ± 1 5.7 ± 3 0.001

Prostate size (grams) 23 ± 6.4 29 ± 9.5 35 ± 14 0.001

Voided volume (mL) 347 ± 150 335 ± 140 304 ± 165 0.01

Post-void residual urine (mL) 11.5 ± 9 19.1 ± 7 15.6 ± 5 0.31

Hesitation time (s) 9.2 ± 6 9.1 ± 5.4 9.6 ± 5.8 0.31

Flow time (mL/s) 32.8 ± 16 36.5 ± 17 40 ± 20 0.001

Micturition time (s) 43.1 ± 20 45.6 ± 19 49.8 ± 24 0.001

Maximum flow time  (s) 11.1 ± 7 11.8 ± 7 11 ± 9 0.11

Qmax (mL/s) 18.3 ± 7 16.4 ± 6.3 15 ± 7.7 0.001

Qmed (mL/s) 13.4 ± 5.2 10.1 ± 5 8.8 ± 4 0.001

IPSS = International Prostate Symptom Score; Qmax = maximum flow rate; Qmed = average flow rate
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Table 3 - IPSS, Prostate size and uroflow data on men with Qmax > 15 mL/s and Qmax < 15 mL/s.

Qmax < 15 mL/s Qmax > 15 mL/s Pearson p

Subjects 424 (40.7%) 617 (60.3%)

Age (years) 50.9 ± 7.6 48.8 ± 6.3 -0.161 0.01

IPSS 3 ± 1 1 ± 0.5 -0.256 0.001

Prostate size (g) 28.3 ± 11 25.4 ± 7.9 -0.166 0.001

Voided volume (mL) 256 ± 127 396 ± 177 0.133 0.001

PVR (mL) 17 ± 7 12 ± 5 -0.132 0.001

Hesitation time(s) 10.5 ± 7.2 8.3 ± 4.7 -0.214 0.003

Flow time(s) 40.2 ± 21 30.6 ± 13.9 -0.267 0.001

Micturition time(s) 50.2 ± 23 40.3 ± 20 -0,149 0.001

Maximum flow time(s) 13.3 ± 9.3 10 ± 5 -0.234 0.001

Average Qmed (mL/s) 6.7 ± 2 15 ± 7 0.130 0.001

Average Qmax (mL/s) 11.42 ± 2.8 21.47 ± 4.1 0.290 0.001

IPSS = International Prostate Symptom Score; Qmax = maximum flow rate; Qmed = 
average flow rate.

Table 4 - IPSS, prostate size and uroflow data  on men with Qmax < 10 mL/s.

40-50 years 50-60 years 60-70 years p

Subjects 42 (35.8%) 57 (48.7%) 18 (15.3%)

IPSS 1.7 ± 1.5 4.7 ± 3.2 6.4 ± 3.19 0.001

Prostate size (grams) 22.9 ± 8.8 32.6 ± 9.2 39.8 ± 9.2 0.001

Voided volume (mL) 180.7 ± 170 229 ± 172 201 ± 173 0.06

Post-void residual urine (mL) 8.9 ± 22 26.01 ± 22.4 17.4 ± 22 0.05

Hesitation time (s) 15.5 ± 6.07 11.7 ± 5.8 12.1 ± 5.72 0.07

Flow time (mL/s) 38.8 ± 17.9 49.9 ± 17.8 50.8 ± 17.8 0.05

Micturition time (s) 51.9 ± 35.40 62.5 ± 34.6 63 ± 34.8 0.05

Maximum flow time (s) 14.5 ± 7.48 17.8 ± 7.5 11.5 ± 7.54 0.06

Average Qmax (mL/s) 8.37 ± 1.23 8.60 ± 1.15 8.57 ± 0.89 0.43

Average Qmed (mL/s) 4.71 ± 1.27 4.85 ± 3.90 4.42 ± 3.5 0.41

IPSS = International Prostate Symptom Score; Qmax = maximum flow rate; Qmed = average flow rate.
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very specific population of Brazilian asymptoma-
tic men submitted to a health check-up program. 
The IPSS and prostate size increased with aging 
however they had a weak correlation with diffe-
rent Qmax cutoffs (10 mL/s and 15 mL/s). The ave-
rage age of men was 49 years and their average 
maximum flow rate was 17.4 mL/s. A total of 85 
men (8.3%) had more than 60 years, and even in 
this group, Qmax was higher than 15 mL/s. Out of 
1041 men, 117 had IPSS less than 8 and Qmax less 
than 10 mL/s.

The urinary flow is a result of the inte-
raction between detrusor contraction and urethral 
resistance. Low urinary flow may suggest BOO or 
bladder underactivity. Abnormal findings in uro-
flowmetric parameters can suggest voiding dys-
function but the uroflowmetry by itself has a low 
specificity and does not allow the confirmation of 
the etiologic diagnosis. Since there is not a clear 
correlation between symptoms and pressure flow 
studies, an objective parameter is desirable in or-
der to improve the BOO diagnosis. The main issue 
in missing BOO is the potential to develop bladder 
deterioration due to non-treated high urethral re-
sistance (3,4).

The normal value is better determined by 
studying a large number of patients in order to 
evaluate the variable distribution. There is a lack 
of studies describing the uroflowmetry parameters 
in a large population. Many flow-volume nomo-
grams have been constructed. Siroky nomogram 
was based on data of 300 voids of 80 asympto-
matic men and validated it plotting results of 33 
normal men and 53 men with obstructive voiding 
symptoms. Liverpool nomogram was based on a 
large number of observations and underwent pre-
liminary validation using 30 observations of one 
normal volunteer (5,6).

It is not a consensus among urologists to 
perform uroflow and pressure flow studies in the 
routine assessment of men with lower urinary 
tract symptoms. The definition of normality can 
be based on Gaussian or mean ± standard devia-
tion; percentile within a specified range such as 
5% to 95%; culturally desirable; risk factor or an 
individual with no additional risk of disease; diag-
nostic or a range of results beyond which target 
disorder are highly probable and therapeutic or 

a range of results beyond which treatment does 
more good than harm (4,7). We have seen a high 
range of variability in uroflowmetric parameters 
in asymptomatic subjects. Based on our findings, 
we believe that the establishment of normal va-
lues in uroflowmetric parameters in male popula-
tion seems to be complicated.

 Some authors suggested different maxi-
mum flow-rate cut-off values in order to distin-
guish men with or without bladder outlet obstruc-
tion. Higher cut-off maximum flow rates decrease 
the specificity and increase the sensitivity. On the 
other hand lower cut-off maximum flow rates in-
crease the specificity and decrease the sensitivity. 
According to Reynard et al., when Qmax was less 
than 10 mL/s, the test specificity and sensitivity 
were respectively 70% and 47%. Likewise, when 
Qmax was lower than 15 mL/s, the test specifici-
ty and sensitivity were respectively 38% and 82% 
(8,9). In this study 117 men with IPSS less than 
8 had Qmax less than 10 mL/s, which suggest no 
correlation between Qmax and urinary symptoms. 
For this reason, uroflow data should be interpreted 
with caution.

Although symptoms usually stimulate pa-
tients to seek treatment, some studies have shown 
that there is no correlation between symptoms and 
bladder outlet obstruction (10,11). Uroflowmetry 
can be an additional tool for urologists before sur-
gical intervention or treatment failure. Abrams et 
al. demonstrated that 90% of men with maximum 
flow rate lower than 10 mL/s have some degree of 
obstruction. Conversely, 25% to 30% of men with 
decreased flow rate are not obstructed (12).

Urodynamic studies are the most definitive 
tests available to determine the etiology of voi-
ding dysfunction and lower urinary tract symp-
toms. The filling and storage phase can provide 
useful information such as involuntary contrac-
tions, bladder sensation, bladder capacity and 
impaired compliance. Currently, urologists have 
been used pressure-flow nomograms to demons-
trate BOO, however they are essentially based 
on symptomatic patients with low urinary tract 
symptoms due to benign prostatic hyperplasia. 
Walker et al. studied the pressure-flow data in 24 
asymptomatic men with mean age 61 years. The 
peak flow rate and detrusor pressure at maximum 
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peak flow were respectively 17.9 ± 17.5 mL/s and 
49.5 ± 26.2 cm H2O. On pressure flow studies 3 pa-
tients had unequivocal obstruction, 7 were in the 
equivocal area and 14 had no obstruction. These 
findings suggest that even asymptomatic men can 
be obstructed (7).

There are a few data on literature regar-
ding the voiding characteristics of “normal” men. 
Specifically in the developing countries such as 
Brazil, the data registration is inadequate and in 
most cases we have used American or European 
population data as a reference. In this context, 
this study provides a substantial data of a spe-
cific Brazilian men population. In spite of our 
findings, the primary aim of this study was not 
to establish normal uroflowmetric values or cre-
ate uroflow nomograms. We have thought that 
uroflow is an additional tool to evaluate voiding 
dysfunction and should be interpreted linked 
with clinical and ultrasonographic data in order 
to avoid misdiagnosis.
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Objective: The aim of this study was to assess pelvic floor muscle (PFM) strength in diffe-
rent body positions in nulliparous healthy women and its correlation with sexual activity.
Materials and Methods: Fifty healthy nulliparous women with mean age of 23 years 
were prospectively studied. Subjective evaluation of PFM was assessed by transvaginal 
digital palpation (TDP) of anterior and posterior areas regarding the vaginal introitus. A 
perineometer with inflatable vaginal probe was used to assess the PFM strength in four 
different positions: supine with extended lower limbs (P1); bent-knee supine (P2); sitting 
(P3); standing (P4).
Results: Physical activity, 3 times per week, was reported by 58% of volunteers. Sexual 
activity was observed in 80% of women and 82% of them presented orgasm. The average 
body mass index (BMI) was 21.76 kg/m2, considered as normal according World Health 
Organization (WHO). We observed that 68% of volunteers were conscious about the PFM 
contraction. TDP showed concordance of 76% when anterior and posterior areas were 
compared (p = 0.00014). There was not correlation between PFM strength and orgasm 
in subjective evaluation. The PFM strength was significantly higher in standing position 
when compared with the other positions (p < 0.000). No statistical difference was obser-
ved between orgasm and PFM strength when objective evaluations were performed.
Conclusions: There was concordance between anterior and posterior areas in 76% of 
cases when subjective PFM strength was assessed. In objective evaluation, higher PFM 
strength was observed when volunteers were standing. No statistical correlation was ob-
served between PFM strength and orgasm in nulliparous healthy women.

Pelvic floor muscle strength evaluation in different 
body positions in nulliparous healthy women and its 
correlation with sexual activity
_______________________________________________
Mônica Orsi Gameiro, Luciana Miraglia, Luiz Felipe Orsi Gameiro, Carlos Roberto Padovani, João 
Luiz Amaro

Physiotherapy Service (MOG, LM, LFOG); Department of Biostatistics (CRP) and Department of Urology 
(JLA) School of Medicine, São Paulo State University, Botucatu, SP, Brazil

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

The vagina and bladder are correlated to 
the pelvic floor muscles (PFM), comprising the 
elevator ani and puborectalis. Likewise, decrease 
of pelvic floor muscle (PFM) strength in women 
may cause urinary incontinence (UI) (1) or sexual 

disorders (2). The recovery of these muscles could 
be therapeutic (3,4). On the other hand, Dietz et 
al. (5), studying nulliparous women, reported that 
pelvic floor musculature was strongly required 
during sexual intercourse, and increased elevator 
activity was also observed. These facts suggest a 
possible correlation between sexual activity and 
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stronger pelvic floor muscle. Some studies report 
a relationship between women’s sensation du-
ring sexual intercourse as well as the vaginal grip 
intensity felt by their partner (6,7). Puborectalis 
muscle may play an important role in the cons-
trictor function of PFM. Thus, its assessment, by 
vaginal pressure measurement, could be a deter-
minant factor for PFM evaluation (8,9).

 Some authors have advocated different 
forms of PFM assessment using tools such as ul-
trasound (10), electromyography (EMG) (11) and 
magnetic resonance imaging (MRI) (12). These 
different approaches may also permit to evaluate 
other aspects of PFM activity when compared with 
vaginal squeeze pressure.

 Another important point would be 
women’s body position during pelvic floor evalu-
ation. Another study observed that digital muscle 
testing and vaginal pressures using manometry 
are reliable tools for measuring maximum volun-
tary contraction in supine and upright positions 
(13). However, there is no consensus on the best 
form to evaluate the PFM strength as well as its 
baseline concerning nulliparous healthy women 
and its relationship with sexual activities. Thus, 
we propose to assess PFM strength in different 
body positions and also to evaluate its correlation 
with sexual activity in this specific population.

MATERIALS AND METHODS

 From March to September 2006, fifty he-
althy nulliparous volunteers of healthy area were 
recruited by an invitation letter. Mean age was 
23 years old (range 20-30). The group comprised 
women with higher education level (University). 
This study was approved by the “Ethical Resear-
ch Committee” (protocol n.368/2005). All parti-
cipants were informed about its importance and 
signed the “Free Informed Consent”.

 Exclusion criteria were UI or urinary com-
plaints, neurological diseases, previous pelvic sur-
geries, diabetes, smoking and cognitive problems.

 Women were evaluated through a clini-
cal questionnaire. Sexual activity was assessed by 
self-applicable anonymous questionnaire, compo-
sed of two simples questions: 1 - Have you had 
sexual intercourse in the last 3 months? Yes/ No; 

2 - Did you have orgasm during this intercourse? 
Yes/ No. BMI was calculated and classified accor-
ding to the World Health Organization (WHO) (14). 
Subjective and objective PFM evaluations were 
performed in all women.

 For the subjective evaluation, volunteers 
were placed in supine position, undressed from 
waist to feet, covered with a sheet with the lower 
limbs bent and separated and instructed about the 
correct PFM contraction. They were evaluated by 
only one examiner through transvaginal digital 
palpation (TDP) of anterior and posterior areas 
regarding the vaginal introitus (Figure-1); they 
were also required to contract the perineal mus-
cles and hold this contraction as long as possible. 
The classification of the PFM strength contraction 

Figure 1 - Bidigital vaginal palpation regarding the vaginal 
introitus. (A) anterior and (B) posterior areas.

A

B
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was performed according to the description of Ama-
ro et al. (4), that it has been tested but not validated.

 The objective measurement was obtained 
with a Dynamed portable perineometer (model 
DM01), in four different patient positions (Figure-2): 
supine with lower limbs extended (P1); bent-knee 
lying (P2), sitting (P3), and standing (P4). When the 
participants were in position, examiner introduced 
a balloon catheter, sized 11 x 2.6 cm, into the va-
gina. The balloon catheter was covered with a non-
-lubricated condom, and filled with 60 mL of air 
permitting contact with the vaginal wall. This value 
was standardized at 60 mL in all participants. The 
equipment was immediately zeroed, three PFM con-
tractions were requested and held as long as possi-
ble with nearly 30-second of rest interval between 
each one. Maximal peak of each contraction was 
registered in cmH2O. The length of time of these 
contractions was recorded in seconds with chrono-
meter. The average of three measurements was used 
to avoid biased results.

Statistical analysis

 Qualitative variables were analyzed using 
the proportion test of concordances (15). Mann-
-Whitney Test was used for comparisons between 
PFM strength and the presence or not of orgasm. 
For the comparison of PFM strength in different 
body positions, the Friedman’s non-parametric test 
was used and complemented by the Dunn multiple 
comparison tests. For comparing the time of PFM 
contractions, the technique of variance analysis for 
measurements of repeated models was used and 
complemented by Bonferroni’s test (16). Statistical 
analysis was performed at 5% of significance level.

RESULTS

 The mean age of women’s menarche was 
12 years old. Sexual activity was reported by 80% 
and 82% of these women reported orgasm. Regular 
physical activity, at least three times a week, was 

Figure 2 - Pelvic floor muscle assessment using manometry testing in four different positions. P1: supine. P2: Bent-knee lying. 
P3: Sitting. P4: Standing.
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reported by 58% of volunteers and 54% of them 
presented symptoms of constipation.

 Average BMI was 21.76 Kg/m2, considered 
as normal according to WHO.

PFM subjective evaluation showed that 
68% of women were conscious of musculature 
contraction. The TDP in anterior position showed 
that 48% and 52% of women had moderate and 
normal PFM contractions, respectively. Whereas, 
in posterior area, we observed that moderate and 
normal contractions represented 24% and 72% 
respectively. There was statistical concordance in 
76% of cases (p < 0.00014) when both positions 
of PFM evaluation were compared (Table-1). Ho-
wever, there was no statistical correlation between 
orgasm and subjective PFM evaluation neither in 

anterior nor in posterior areas regarding the vagi-
nal introitous.

 Perineometer evaluation of PFM streng-
th was significantly higher in standing position 
when compared to the others (Table-2). Time of 
PFM contraction was significantly longer in the 
standing position (Table-3). There was not statisti-
cal difference in the PFM strength, in the different 
test positions, in women with orgasm compared to 
those who had not orgasm (Table-3).

DISCUSSION

 Mean age of menarche was 12 years old 
what is in agreement with literature (17). Some au-
thors consider menarcheal age important because 

Table 1 - Association between the bidigital vaginal palpation in anterior and posterior areas of vaginal introitus according to 
Amaro’s classification (4).

SE posterior SE anterior

Grade 2 Grade 3 Total

Grade 2 12 (24%)* 0 (0.0 %) 12 (24%)

Grade 3 12 (24%) 26 (52%)* 38 (76%)

Total 24 (48%) 26(52%) 50 (100%)

* Concordance level in moderate grade = 24 % and normal grade = 52%; p < 0.00014 
SE = Subjective evaluation

Table 2 - Maximum amplitude (cmH2O) (median and range) and time (second) (mean ± sd) of PFM contractions in objective 
evaluation of PFM strength using perineometer (cmH2O) in different positions. Different lower case letters indicate when 
groups were significantly different at the same moment.

Objective evaluation of PFM

Body Position

P1 P2 P3 P4 Statistical 
Analysis

Median and range of PFM 
strength (cmH2O)

16.30a
(6.6 - 55.3)

15.60a
(7.0 - 59.0)

19.30a
(3.6 - 87.3)

28.65b
(12.6 - 96.3)

p < 0.000

Mean and Standard deviation 
of PFM contraction time 
(second)

7.26 ± 1.72a 7.16 ± 1.33a 7.68 ± 1.75a 8,45 ± 2.33b p < 0.000

P1: supine; P2: Bent-Knee lying; P3: Sitting; P4: standing
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it is influenced by environmental and genetic fac-
tors, and also it may be determinant for sexual 
maturity (17), demonstrating that our population 
presents these homogenous characteristics.

 In our population, BMI was considered 
normal according to WHO, demonstrating that 
obesity did not influence outcomes. Some authors 
consider that this fact could worsen SUI or pelvic 
disorders (18,19). In our study, there was not in-
fluence of this parameter in the results.

 Frawley et al. (13), using different metho-
ds for PFM evaluation, observed higher reliabi-
lity using manometry in comparison to TDP as-
sessment. However, other authors (20) reported 
a strong correlation between EMG and TDP in 
continent women without PFM disorders, sho-
wing that the best methods of PFM assessment are 
somehow controversial. In our study, we assessed 
PFM strength through transvaginal digital palpa-
tion in anterior and posterior areas and observed 
statistical concordance between both methods in 
76% of cases, demonstrating that this assessment 
may be used in any of these positions. At the mo-
ment, there is no report regarding this subject in 
literature.

 Maximum amplitude and time of PFM con-
tractions in objective evaluation of PFM strength 
using perineometer in standing position were sig-
nificantly higher in comparison to the other po-
sitions. This fact could be explained because in 
standing position the pelvic floor muscles suffer 
of gravity effects and respond with their contrac-
tion thereby increasing their strength.

 Some authors reported the relation betwe-
en orgasm and sexual arousal and PFM streng-
th (7). Other authors observed that PFM function 
improvement using perineal exercise postpartum 
(21) or surgical procedure performed to pelvic flo-
or dysfunctions can improve the sexual function 
(22). In our series, there was no statistical correla-
tion between PFM strength and orgasm. The fact 
that we have not used a more specific and com-
plete sexual function questionnaire, which could 
cause bias, suggests that further research in speci-
fic population is necessary.

CONCLUSIONS

 There was statistical concordance in 76% 
of cases when PFM strength, in anterior and pos-
terior areas, was assessed using transvaginal digi-
tal palpation. Objective evaluation of PFM streng-
th was significantly higher in standing position 
when compared to the other positions. Orgasm 
does not seem to be affected by PFM strength. 
Further studies should be performed in nullipa-
rous continent women to elucidate the effects of 
different test positions and orgasm in the pelvic 
floor muscle strength.

ABBREVIATIONS

PFM = pelvic floor muscle)
TDP = transvaginal digital palpation
WHO = World Health Organization
BMI = body mass index

Table 3 - Association between Maximum amplitude (cmH2O) (median and range) of PFM contractions in objective evaluation 
of PFM strength using perineometer in different positions and presence or not of orgasm.

PFM Strength in different body 
positions (cmH2O)

Orgasm

Absent (9/50 – 18%) Present (41/50- 82%) Statistical Analysis

P1 (range) 14.30 (6.60-27.00) 16.60 (6.60-55.30) p = 0.357

P2 (range) 15.30 (8.00-34.30) 15.60 (7.00-59.00) p = 0.919

P3 (range) 15.60 (6.00-36.00) 20.00 (3.60-87.30) p = 0.086

P4 (range) 30.60 (15.60-92.30) 27.30 (2.60-96.00) p = 0.649

P1: supine; P2: Bent-Knee lying; P3: Sitting; P4: standing
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UI = urinary incontinence
EMG = electromyography
MRI = resonance imaging
SUI = stress urinary incontinence
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Purpose: The objective of this paper is to analyze the structure of the ureter in normal 
and anencephalic human fetuses.
Materials and Methods: We studied 16 ureters from 8 human fetuses without congenital 
anomalies aged 16 to 27 weeks post-conception (WPC) and 14 ureters from 7 anencepha-
lic fetuses aged 19 to 33 WPC. The ureters were dissected and embedded in paraffin, from 
which 5 µm thick sections were obtained and stained with Masson trichrome, to quan-
tify smooth muscle cells (SMC) and to determine the ureteral lumen area, thickness and 
ureteral diameter. The samples were also stained with Weigert Resorcin Fucsin (to study 
elastic fibers) and Picro-Sirius Red with polarization and immunohistochemistry analy-
sis of the collagen type III fibers to study collagen. Stereological analysis of collagen, 
elastic system fibers and SMC were performed on the sections. Data were expressed as 
volumetric density (Vv-%). The images were captured with an Olympus BX51 microscope 
and Olympus DP70 camera. The stereological analysis was done using the Image Pro and 
Image J programs. For biochemical analysis, samples were fixed in acetone, and collagen 
concentrations were expressed as micrograms of hydroxyproline per mg of dry tissue. 
Means were statistically compared using the unpaired t-test (p < 0.05).
Results: The ureteral epithelium was well preserved in the anencephalic and control 
groups. We did not observe differences in the transitional epithelium in the anencephalic 
and control groups. There was no difference in elastic fibers and total collagen distribu-
tion in normal and anencephalic fetuses. SMC concentration did not differ significantly 
(p = 0.1215) in the anencephalic and control group. The ureteral lumen area (p = 0.0047), 
diameter (p = 0.0024) and thickness (p = 0.0144) were significantly smaller in anence-
phalic fetuses.
Conclusions: Fetuses with anencephaly showed smaller diameter, area and thickness. 
These differences could indicate that anencephalic fetal ureters tend to have significant 
structural alterations, probably due to cerebral lesions with consequent brain control 
damage of ureter nerves.

INTRODUCTION

Neural tube defects are one of the most 
common congenital malformations of the central 
nervous system, with an average prevalence at 
birth of 1 per 1000 (1). Anencephaly is the most 
severe fetal neural tube defect, resulting from fai-

lure of the neural tube to close at the base of the 
skull in the third or fourth week (day 26 to 28) 
after conception, leaving the skull bones that usu-
ally surround the head unformed.

 Despite ethical conflicts, the literatu-
re shows some reports about the use of anence-
phalic fetus organs for transplantation (2-5). The 
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organ structure of anencephalic fetuses and chil-
dren is virtually unknown. Recently the structure 
of anencephalic fetal kidneys (6), bladder (7) and 
penis (8) has been studied. The bladder of anen-
cephalic fetuses had gross histological alterations 
when compared to normal fetuses (7). Carvalho 
(8) showed no differences in the structure of the 
genitalia from anencephalic fetuses compared to 
normal ones.

 In the future, ureter tissue from anence-
phalic fetuses could be used as engineering mo-
dels in the pediatric population (9). Tissue from 
kidneys, ureters and bladder could also be used 
in the future as an alternative to complex recons-
tructive surgeries (10).

 There are few reports of the morphology 
of ureters during the human fetal period (11), and 
there are no studies of the ureter in anencephalic 
fetuses. The objective of our study is to analyze the 
ureter structure in anencephalic human fetuses.

MATERIALS AND METHODS

The present work received approval from 
the institutional review committee and parents. This 
work was carried out in accordance to the ethical 
standards of the institutional committee on human 
experimentation.

 We studied 16 ureters obtained from 8 hu-
man fetuses (4 males and 4 females) and 14 ureters 
from 7 anencephalic human fetuses (4 males and 3 
females) that died of causes unrelated to the genitou-
rinary tract. The fetuses were macroscopically well 
preserved and there was no evidence of congenital 
malformation. The gestational age of the fetuses was 
determined in weeks post-conception (WPC), accor-
ding to the foot-length criterion. This criterion is cur-
rently considered the most acceptable parameter to 
calculate gestational age (12-16). The fetuses were 
also evaluated regarding crown-rump length and 
body weight immediately before dissection. All mea-
surements were made by the same observer.

 After the measurements, the fetuses were ca-
refully dissected with the aid of a stereoscopic lens 
with 16/25X magnification. The fetal ureter was ca-
refully removed, together with kidneys and bladder. 
The ureter was separated from the other structures 
and the distal portion was fixed in 10% buffered 

formalin, and routinely processed for paraffin em-
bedding, and 5 µm thick sections were obtained at 
200 µm intervals. Smooth muscle cells, connective 
tissue, elastic system fibers and collagen were studied 
by histochemical, immunohistochemical and bioche-
mical methods.

 Sections were stained with hematoxylin-eo-
sin to assess the integrity of the tissue. We performed 
the following staining: Masson’s trichrome, in order 
to quantify SMC and to determine the ureteral lu-
men area, thickness and ureteral diameter; Weigert 
Resorcin Fucsin with previous oxidation in order to 
observe elastic system fibers; and Picro-Sirius Red 
with polarization for observation of different colla-
gen types. SMC were quantified by the stereological 
method (17).

 Five sections were stained, and five fields of 
each section were selected. All selected fields were 
photographed with an Olympus DP70 camera coupled 
to an Olympus BX51 microscope. The images were 
processed using the Image Pro software. The fibers 
were quantified using the Image J software to deter-
mine the volumetric density (Vv) of each component 
(Figure-1A). The ureter lumen area was determined 
by the contour of the epithelium (Figure-1B) and the 
ureter thickness was measured using the program at 
least five times for each specimen (Figure-1C).

 The immunohistochemical analysis of the 
collagen type III (mouse monoclonal collagen III AB-
CAM) and collagen type I (mouse monoclonal colla-
gen I ABCAM) fibers used the avidin biotin (ABC) 
method with positive and negative controls. The im-
munohistochemical analysis of the elastic system fi-
bers used the Monoclonal Elastin Antibody ab 9519 
(Abcam®, Cambridge, MA, United States). The slides 
were previously treated with poly-L-lysine for better 
adherence of the sections.

 For the biochemical analysis of the colla-
gen, tissue samples were fixed in acetone. The con-
centration of total collagen in the bladder tissue 
was determined by a colorimetric hydroxyproline 
assay. Thus, 5 to 14 mg of dry, defatted ureter tissue 
was hydrolyzed in 6N HCl for 18 hours at 118 ºC, as 
previously described (19). The assay was then car-
ried out in the neutralized hydrolysates using the 
chloramine T method (20). The results were expres-
sed as micrograms of hydroxyproline per milligram 
of dry, defatted tissue.
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 Means were statistically compared using the 
unpaired t-test (p < 0.05) and the Wilcoxon two-
-sample test with the Graph Pad Prism software.

RESULTS

After dissection, we did not observe any 
macroscopic anomalies in the urogenital system of 
the anencephalic fetuses. These fetuses ranged in 
age between 19 and 33 WPC, weighed between 280 
and 1330 g, and had crown-rump length between 
14 and 25 cm. The fetuses of the control group ran-
ged in age between 16 and 27 WPC, weighed be-
tween 185 and 1128 g, and had crown-rump length 
between 14.5 and 27 cm (Table-1).

 The ureteral epithelium was well preserved 
in the anencephalic and control groups. We did not 

observe differences in the transitional epithelium 
in the anencephalic and control groups. The analy-
sis of the ureteral lumen area showed a decrease (p 
= 0.0047) in anencephalic ureter (6365 ± 1282 µ) 
compared to the control group (20170 ± 5480 µ). 
The ureteral diameter was smaller (p = 0.0024) in 
the anencephalic ureters (166.7 ± 10.99 µ) than in 
those in the control group (240.0 ± 26.66 µ) and 
ureteral thickness were also significantly smaller (p 
= 0.0144) in the anencephalic fetuses (30.57 ± 2.034 
µ) as compared to the normal fetuses (47.49 ± 7.453 
µ). The statistical data are presented in Table-2.

 Histochemistry with Weigert’s showed un-
clear results, so to confirm the presence of elastic 
system elements, we performed immunolabeling 
with elastin, which showed positivity only in fetuses 
from 27th WPC. There was no difference in elastic 

Figure 1 - Morphometric analysis of the fetal ureter. A) Photomicrograph showing quantification of smooth muscle cells of 
the ureter in a fetus of the control group with 16 WPC using the software Image J Test grid. Masson’s trichrome X400. B) 
Photomicrograph showing the measurement of the ureter lumen area in an anencephalic fetus with 30 WPC. HE X40. C) Pho-
tomicrograph showing the ureter thickness in a fetus of the control group with 27 WPC. Masson’s trichrome X40.

A

C

B
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fiber distribution in the normal and anencephalic 
fetuses (Figure-2).

 Stereology analysis documented a decre-
ase without significance (p = 0.1215) of SMC in 
anencephalic ureters (12.00 ± 1.628%) compared 
to normal organs (13.51 ± 0.9231%). Figure-3 sho-
ws the SMC arrangement in normal and anence-
phalic fetus ureters.

 Biochemical analysis showed that the con-
centrations of total collagen in the ureter from nor-

mal (mean ± SD, 38.19 ± 16.86 µg hydroxyproline/
mg dry tissue) and anencephalic (44.26 ± 7.13 µg 
hydroxyproline/mg dry tissue) fetuses were not sig-
nificantly different (p > 0.05).

 In the qualitative analysis by Immunohis-
tochemistry, type III collagen was observed in both 
groups, although normal fetus ureters showed a hi-
gher quantity (Figure-4A and Figure-4B). Regarding 
type I collagen, only a small quantity was observed 
in both groups. Picro Sirius Red with polarization 

Table 1 - Age and fetal parameters of the sample.

Fetus(Sex) Age (WPC) Anomaly Weight (g) CRL (cm)

1 (M) 19 anencephaly 280 14

2 (F) 20 anencephaly 280 14

3 (M) 20 anencephaly 340 16.5

4 (F) 22 anencephaly 420 19

5 (M) 21 anencephaly 420 19.5

6 (F) 30 anencephaly 1220 22

7 (M) 33 anencephaly 1330 25

8 (M) 16 none 185 14.5

9 (M) 16 none 195 15

10 (M) 17 none 190 16

11 (F) 17 none 225 17.5

12 (F) 17 none 140 18.5

13 (F) 18 none 280 16.5

14 (F) 18 none 235 15.3

15 (F) 27 none 1128 27

WPC = age in weeks post-conception
g = grams
CRL = crown-rump length
cm = centimeters
F = Female fetuses 
M = Male fetuses
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Table 2 - Statistical data of ureteral parameters analyzed.

Ureteral Parameters Anencephalic / Mean (SD) Normal / Mean (SD) P value

Diameter 166.7 ± 10.99 µm 240.0 ± 26.66 µm 0.0294

Thickness 30.57 ± 2.034 µm 47.49 ± 7.453 µm 0.0448

Area of lumen 6365 ± 1282 µm 20170 ± 5480 µm 0.0341

Muscle 12.00 ± 1.628 µg/mg 13.51 ± 0.9231 µg/mg 0.4413

µg/mg = micrograms of hydroxyproline per milligram of dry, defatted tissue

µm = micrometer

Figure 2 - Photomicrographs showing the elastic system fibers (Brown). A) Normal fetal ureter with 27 WPC. Anti-elastin 
antibody X400. B) Anencephalic fetal ureter with 30WPC. Anti-elastin antibody X400.

Figure 3 - Photomicrographs showing smooth muscle. A) Normal fetal ureter with 20 WPC. Masson’s trichrome X400. B) 
Ureter of fetus with anencephaly with 20 WPC. Masson’s trichrome X200.
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photomicrographs presented a difference in colors 
between the groups. This difference could suggest 
changes in the collagen fiber organization of anen-
cephalic fetal ureters. The analysis showed predo-
minance of green in normal fetal ureters, sugges-
ting collagen type III presence and a predominance 
of red in anencephalic fetal ureters, suggesting 
collagen type I presence in this group (Figure-4C 
and Figure-4D).

DISCUSSION

The ureters develop from the caudal portion 
of the ureteric bud. At the fifth week of develop-

ment, the ureteric bud arises as a diverticulum from 
the mesonephric (Wolfian) duct (21). The ureter bud 
grows cranially and contacts the intermediate me-
soderm. As it reaches the mesoderm in the lower 
lumbar - upper sacral region, a cap of mesoderm 
cells surrounds it. This cap is called the metane-
phrogenic blastema. The metanephrogenic blaste-
ma forms glomeruli, proximal tubules and distal 
tubules (21). The ureteric bud divides and branches 
forming the renal pelvis, calyces, and collecting tu-
bules, which will provide a conduit for urine drai-
nage in the mature kidney. At nine weeks of deve-
lopment, the metanephros, which will become the 
mature kidney, starts to produce urine (21).

Figure 4 - Photomicrographs showing fetal ureter collagen. A) Immunohistochemistry showing type III collagen (brown) in 
a normal fetal ureter with 17 WPC. Anti-collagen type III antibody X400. B) Immunohistochemistry showing type III collagen 
(brown) in anencephalic fetal ureter with in a fetus with 16 WPC. Anti-collagen type III antibody X400. C) The photomicrograph 
shows predominance of green in normal fetal ureter, suggesting collagen type III presence in fetus with 27 WPC. Picro Sirius 
Red with polarization X400. D) The photomicrograph shows predominance of red in anencephalic fetal ureter, suggesting 
collagen type I presence in fetus with 30 WPC. Picro Sirius Red with polarization X400.

C D

A B



IBJU | ureter structure in anencephalic fetuses

859

 Knowledge of the structure of the ureter in 
anencephalic fetuses is of great importance, since 
there are reports of an anencephalic fetus transplant 
donor with chronic renal failure where the ureter 
was used to divert urine (22). Such engineered tissue 
can be useful in the future for ureteral reconstruc-
tion. There are some reports of autologous urothe-
lial cell transplantation (23,24) and ureteral recons-
truction using autologous tubular grafts in animal 
models with good results (25,26). Analysis of the 
ureteral structure in anencephalic fetuses could be 
important in future studies of tissue engineering.

 In our sample we did not observe signifi-
cant differences in SMC between the anencephalic 
and normal fetuses. A slight but not significant in-
crease in SMC was observed in the normal fetuses, 
but there was a significant decrease of lumen area, 
thickness and diameter in the ureters from anence-
phalic fetuses. In a recent study, we observed gross 
histological alterations in the bladder of anencepha-
lic fetuses (7). Lesions in the nervous system with 
consequent alteration in nerve regulation could be 
a plausible hypothesis to explain structural chan-
ges in the bladder and ureter in patients with neural 
tube defects.

 Anencephalic fetuses have cerebral exposi-
tion, usually with spinal cord preservation. Bladder 
nerves in anencephalic fetuses could be modified 
due to cerebral lesions with consequent brain con-
trol damage in bladder nerves. This could lead to 
structural alterations in anencephalic fetal bladders 
and ureters too.

 Collagen and elastin are important compo-
nents of the ureter wall, which affect ureter contrac-
tion. Collagen provides tensile strength although 
over-accumulation may inhibit ureteral contractili-
ty and the conduction of electrical impulses through 
the wall. Elastin provides tissue elasticity and could 
help compliance (27).

 Elastic system fiber alterations are involved 
in fibrotic tissue formation. However, in our sam-
ples we only observed the presence of elastic fibers 
in fetuses with more than 25 WPC and we did not 
observe differences in elastic system fibers in either 
the anencephalic or control group. This might indi-
cate that this extracellular matrix component appe-
ars only in the third gestational trimester in the fetal 
ureter. Previous studies have described the elastic 

system fibers in other human fetal genitourinary or-
gans (28).

 In our study, we did not observe significant 
differences between elastic fibers and total collagen 
in normal and anencephalic ureters, although we 
did observe a small increase of type I collagen in 
anencephalic fetal ureters. In a previous study of 
anencephalic bladders we observed a predominance 
of type III collagen. Collagen increases in chronic 
bladder obstruction in human adults. The abnor-
mally large amount of collagen found in obstructed 
bladders is also believed to decrease muscle contrac-
tility, in addition to affecting bladder compliance 
and subsequent high intra-vesicle pressure, which 
results in changes in ureteral contraction and lea-
ds to histological changes in the ureteral wall (27). 
Previous studies in rabbits have shown that ureteral 
obstruction causes progressive thickening of the la-
mina muscularis mucosae with a large increase in 
collagen, findings not confirmed by our study.

CONCLUSIONS

The concentrations of total collagen in the 
ureter from normal and anencephalic fetuses are not 
significantly different. Fetuses with anencephaly 
showed smaller diameter, area and thickness. The-
se differences could indicate that anencephalic fetal 
ureters have significant structural alterations, pro-
bably due to cerebral lesions with consequent brain 
control damage in ureter nerves.

ABBREVIATIONS

WPC = weeks post-conception 
Vv = volumetric density 
SMC = Smooth Muscle Cells
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Objective: To investigate the relationship between urinary symptoms and quality of life 
of patients infected with HTLV-1.
Materials and Methods: This is a cross-sectional study that enrolled individuals with 
HTLV-1 positive serology from February 2010 to March 2011. Participants were HTLV-1 
infected subjects followed in the HTLV-1 clinic of the University Hospital in Salvador, 
Bahia, Brazil. Patients with HTLV-1 associated myelopathy / tropical spastic paraparesis 
(HAM/TSP), who had evidence of other neurological diseases, diabetes mellitus or were 
pregnant were excluded from the study. The questionnaire SF-36 was used to evaluate 
quality of life and the questionnaire OAB-V8 was used to evaluate urinary symptoms.
Results: From the 118 individuals evaluated, 50 (42.4%) complained of urinary symptoms 
and 68 (57.6%) did not. Most participants were females. There was no difference between 
the groups regarding demographic variables. The group with symptoms showed signifi-
cantly lower scores in all domains of the SF-36 questionnaire. The domains with greatest 
differences were vitality and general health state.
Conclusions: Urinary symptoms negatively influence the quality of life of individuals 
infected with HTLV-1.

Association between urinary symptoms and quality of 
life in hTLV-1 infected subjects without myelopathy
_______________________________________________
Rosana Andrade, Davi Tanajura, Deise Santana, Dislene dos Santos, Edgar M. Carvalho 

Department of Physiotherapy, (RA, DS, DS) and Department of Immunology (DT, EMC), Professor Edgard 
Santos, University Hospital Complex, Federal University of Bahia, Salvador, Bahia, Brazil

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

 The human T-lymphotropic virus type 
1(HTLV-1) was the first human retrovirus isolated 
(1). It is estimated that 11 to 20 million people 
are infected worldwide (2). Regions such as Japan, 
Africa, the Caribbean Islands and South America 
have the highest incidence of infection (3). In Bra-
zil, Bahia is one of the states with the highest pre-
valence, totalizing 9.4 individuals per 1,000 blood 
donors (4). Salvador, the state’s capital, is the city 
with the highest prevalence of infected individu-
als, with 1.76% of the resident population being 
affected by the virus (5).

 Several clinical conditions have been at-
tributed to this virus with HTLV-1 associated mye-

lopathy / tropical spastic paraparesis (HAM/TSP) 
and the adult T cell lymphoma/ leukemia (ATLL) 
(6) being the most important forms of disease. The 
lifetime prevalence of these two clinical entities is 
about 5%. However, other clinical and neurologi-
cal manifestations have been linked to the virus. 
Among them, the neurogenic bladder has signi-
ficant prevalence (7,8). Urinary complaints are 
found in virtually 100% of individuals with HAM/
TSP and in about 14% of HTLV-1 individuals wi-
thout HAM/TSP. The main symptoms are urgency, 
incontinence and nocturia (8-10).

 These urinary manifestations can be an 
important sign of the virus’ evolution and in-
creased severity of the viral infection and are 
important signs of incipient myelopathy.  

doi: 10.1590/S1677-5538.IBJU.2013.06.13
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Urinary symptoms in individuals infected by the 
virus have been shown to lead to social isolation 
and depression (9,11). It is important to determi-
ne the effect of these symptoms in the well-being 
of affected individuals and to assess their general 
health status in order to prevent disturbances in 
disease treatment and to improve clinical outco-
mes. Thus, the objective of this study was to verify 
the association between quality of life and urinary 
symptoms in patients infected with HTLV-1.

MATERIALS AND METHODS

Study design
 This is a cross-sectional study with 118 

non-consecutive HTLV-1 infected individuals 
followed at the HTLV Multidisciplinary Ambula-
tory of the Immunology Service, Professor Edgar 
Santos University Hospital Complex / Federal Uni-
versity of Bahia (COM-HUPES/UFBA), in Salvador, 
Bahia, Brazil, from February 2010 to March 2011. 
This outpatient service has an ongoing cohort sin-
ce 2004 and semi-annual to annual follow-up is 
carried out for each patient.

Inclusion and exclusion criteria
 Individuals over 18 years of age with posi-

tive HTLV-1 serology determined by ELISA (Cam-
bridge Biotech, Worcester, MA) and confirmed by 
Western-blot (HTLV Blot 2.4, Genelabs, Science 
Park Drive, Singapore) who had been submitted to 
urological and neurological evaluation were in-
cluded in the study. Individuals with confirmed 
HAM/TSP and other neurological diseases that 
are associated with urinary symptoms (stroke, 
Parkinson’s disease and multiple sclerosis), diabe-
tes mellitus and pregnant women were excluded 
from the study. The diagnosis criteria for HAM/
TSP was based on the Osame Motor Dysfunction 
Scale (OMDS) ≥ 1 and presence of HTLV-1 in the 
liquor as recommended by the World Health Orga-
nization (WHO).

Instruments
 In order to evaluate quality of life in the 

study participants, the multidimensional questio-
nnaire 36-item Short-Form Health Survey (SF-36) 
was used. This questionnaire analyzes the physical 

and mental components defined by four domains 
each. The physical components are physical func-
tioning, role limitations due to physical proble-
ms, bodily pain, and general health. The mental 
components are vitality, social functioning, role 
limitation due to emotional problems and mental 
health (12). The value obtained for each domain 
varies in a scale from 0 to 100, with 0 being the 
worse state and 100 the best.

 Urinary symptoms were established based 
on answers participants gave to the Overactive 
Bladder Questionnaires - simplified (OAB-V8), an 
instrument validated to diagnose the presence of 
overactive bladder (13). Selected participants were 
placed in groups according to the presence or ab-
sence of urinary symptoms as defined by the OAB-
-V8 questionnaire.

Statistical analysis

 Variables in tables contain continuous 
data presented as mean ± SD and categorical data 
presented as absolute and relative (%) frequencies.

 The t-test for independent samples was 
used to compare continuous variables and the 
Chi-square test was used to compare proportions 
between the two groups. A logistic regression 
analysis was performed in order to determine the 
relationship between quality of life and urinary 
symptoms.

 Statistical significance was established at 
p ≤ 0.05. The SPSS version 20.0 was used for sta-
tistical analysis.

Ethical aspects
 All participants signed an Informed Con-

sent and the study was approved by the Ethics 
Committee of the COM/HUPES/UFBA.

RESULTS

 A total of 118 HTLV-1 infected subjects were 
included in the study. Fifty individuals (42.4%) had 
urinary symptoms and 68 (57.6%) had no urinary 
symptoms. The mean age of the sample was 53.8 ± 
12.12 years, mainly females (58.5%). The symptoms 
identified in the urinary symptoms group were noc-
turia in 44 participants (84.6%), urgency 33 (63.5%), 
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increase in urinary frequency in 28 (53.8%), urinary 
incontinence in 27 (51.9%), urge-incontinence in 22 
(42.3%), polyuria in 4 (7.7%), enuresis in 2 (3.8%), 
and urinary effort in 1 (1.9%).

 The sociodemographic characteristics of the 
subjects without urinary symptoms are shown in 
Table-1. In both groups, the majority of participants 

had basic schooling, were of mixed race/ethnicity, 
and had income levels between 1 and 3 minimum 
Brazilian salaries (545.00 Brazilian reais per month, 
or, at the concurrent exchange rate at the time of 
study, US$336.00 or €233.56). There were no signi-
ficant differences between both groups regarding the 
sociodemographic characteristics.

Table 1 - Sociodemographic characteristics of the HTLV-1 infected subjects with HTLV-1 with and without urinary symptoms.

With Urinary Symptoms
N = 50

Without Urinary Symptoms
N=68

p

Age 55.02 ± 11.50 53.06 ± 12.57 0.38a

Gender 0.64b

Female 28(56.0) 41(60.0)

Male 22(44.0) 27(40.0)

Schooling 0.66b

Illiterate 1(2.0) 0

Basic Education 31(62.0) 42(61.8)

Pre-college 16(32.0) 22(32.4)

University 2(4.0) 4(5.9)

Marital Status 0.90b

Single 9(18.4) 15(22.1)

Married 29(59.2) 37(54.4)

Divorced 6(12.2) 10(14.7)

Widowed 5(10.2) 6(8.8)

Skin color 0.35b

White 6(12.0) 3(4.4)

Mixed race/ethnicity 30(60.0) 41(60.3)

Black 14(28.0) 23(33.8)

Did not inform 0 1(1.5)

Family income 0.16b

< 1 minimum wage1 10(20.0) 6(8.8)

1 minimum wage 17(34.0) 18(26.5)

2 to 3 minimum wages 17(34.0) 34(50.0)

> 4 minimum wages 6(12.0) 10(14.7)

The continuous variable (age) is presented as mean ± standard deviation while data are presented as absolute and relative (%) groups. 
a independent T test; b Chi-square test.
1 One minimum wage is about US$336.00 or €233.56/month.
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When the SF-36 questionnaire was applied, 
all variables tested showed significant differences in 
the score means between groups. The domains with 
the highest negative influence were vitality (OR 4.23), 
general health state (OR 3.81) and limitation due to 
physical aspects (OR 3.00) (Table-2).

DISCUSSION

From all items evaluated in the question-
naire SF-36, general health state and vitality were 
independently associated with quality of life in 
the group with urinary complaints. The consistent 
relationship of these factors with quality of life re-
flects how these individuals feel in relation to life 
and health. It is also a reflection of the limitations 
their symptoms have on the performance of their 
activity of daily life as well as their professional 
and social activities. In addition, it reflects the im-
pact of their disease on their emotional state and 
their quality of life.

A previous study that compared the im-
pact of urinary incontinence in the quality of life 
of women infected with HTLV-1 with uninfected 
women showed that infected women had worse 

Table 2 – Quality of life of the studied sample according to the groups with and without urinary symptoms.

SF-36 With Urinary 
Symptoms

N = 50

Without Urinary 
Symptoms

N = 68

pa OR (IC 95%) pb

Functional capacity 64.90 ± 31.15 81.01 ± 27.18 < 0.01 2.43 (1.01 - 5.86) 0.04

Limitation (physical aspects) 52.50 ± 49.63 78.46 ± 39.28 < 0.01 3.00 (1.36 - 6.60) < 0.01

Pain 51.60 ± 30.06 69.02 ± 27.92 < 0.01 2.94 (1.33 - 6.47) < 0.01

General health state 47.46 ± 17.74 60.59 ± 19.78 < 0.01 3.81 (1.74 - 8.35) < 0.01

Vitality 56.10 ± 23.91 72.46 ± 24.69 < 0.01 4.23 (1.86 - 9.60) < 0.01

Social aspects 73.34 ± 25.35 84.34 ± 24.64 0.02 2.70 (1.02 - 7.16) < 0.01

Limitation (emotional aspects) 56.66 ± 47.26 78.88 ± 38.60 < 0.01 2.55 (1.14 - 5.70) < 0.01

Mental health 61.58 ± 22.25 73.43 ± 23.58 < 0.01 2.22 (0.91 - 5.37) < 0.01

a independent T test; b univariate logistic regression relating items of the questionnaire of quality of life with the presence of urinary symptoms. In codifying 
variables: 1 = low quality of life (score < 50) 0 = adequate quality of life (score > 50).

quality of life in the domains of general health 
perception, social relations, and sleep and mood 
aspects, in addition to limitations in their acti-
vities of daily life (14). However, the study was 
limited due to heterogeneity in disease stage clas-
sification of the study population.

In addition, gynecological symptoms were 
also present in female participants, which could 
have interfered in the final analysis in the present 
study although we assumed that vaginal delivery 
should have been similar in both groups. We re-
cognize that one of the limitations was to not have 
had history of vaginal delivery. Additionally, we 
could not rule out that the other symptoms may 
have influenced the quality of life. It is relevant to 
mention that erectile dysfunction in HTLV-1 in-
fected subjects is highly associated with urinary 
symptoms of overactive bladder (10).

 Quality of life has been previously analyzed 
in HTLV-1 infected subjects with or without HAM/
TSP who present urinary symptoms. About 13.9% 
of HTLV-1 carriers were found to have bad or very 
bad quality of life (15). These findings led to the 
conclusion that HTLV-1 infection, even in absence 
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of HAM/TSP as long as urinary symptoms are pre-
sent, negatively affects quality of life in affected 
individuals. However, limitations in the culture 
appropriateness of the questionnaire used (Ditro-
vie) could affect the efficacy of the evaluation ins-
trument (16).

The advantage of SF-36 questionnaire used 
in this study compared to previously used surveys 
is that it is a multidimensional instrument that 
considers both individual perceptions and their 
health state. In addition, it encompasses various 
aspects of health in addition to being validated and 
translated into Portuguese.

Urinary symptoms can affect an individual’s 
life both socially and economically. When investi-
gating the impact of overactive bladder on work 
productivity, Sexton et al. (17) demonstrated that 
urinary symptoms were associated with low levels 
of work productivity. Although studies have sho-
wn a negative influence in the quality of life of 
HTLV-1 carriers who present urinary symptoms, a 
passive attitude is observed regarding the search 
for therapeutics that could soften this suffering. 
The findings here presented highlight the impor-
tance of health care professionals being aware 
of the psychosocial aspects of urinary symptoms 
in HTLV-1 infected subjects in order to improve 
quality of care, reinforcing the need to offer these 
patients alternatives for treatment aiming at im-
proving overall quality of life and boosting self-
-esteem and dignity.

CONCLUSIONS

 In conclusion, urinary symptoms negatively 
influence the quality of life of individuals infected by 
HTLV-1. Investments should be made in therapeutic 
resources in order to decrease the risks of urinary in-
fection, and preservation of a functional urinary sys-
tem. Steps should be taken to ease the psychosocial, 
physical and emotional limitations in affected indivi-
duals to improve quality of life.
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Purpose: To assess the prevalence of LUTS, urinary tract and urodynamics changes in 
patients with Friedreich’s Ataxia (FA), the most common form of hereditary ataxia.
Materials and Methods: This study evaluated 258 patients with genetically confirmed 
diagnoses of FA. Of the patients, 158 responded to a questionnaire which assessed their 
urinary symptoms. Patients with clinical changes underwent renal function examina-
tions, ultrasound, and urodynamic studies (UDS).
Results: The sample analyzed showed that 82% of the patients complained of LUTS, 
although only 22% related the symptoms with quality of life impairment. Twenty eight 
(18%) of them agreed to undergo urodynamic evaluation. Urgency was the most common 
symptom. The exam was normal in 4 (14%) and detrusor underactivity was the most 
common finding. 14% (4 patients) presented with dilatation of the upper urinary tract at 
ultrasound scans. None of them had creatinine alterations.
Conclusions: LUTS was found in a large percentage of patients with FA, but only a few 
related it to their quality of life impairment. Although creatinine levels was normal in this 
sample, some patients may show upper urinary tract abnormalities, with deserves close 
observation and proper care.

Urinary Symptoms and Urodynamics Findings in Patients 
with Friedreich’s Ataxia
_______________________________________________
André F. A. Musegante, Priscila Natasja S. Almeida, Raphael Temporão M. Monteiro, Ubirajara 
Barroso Jr

SARAH Network of Rehabilitation Hospitals (AFAM, PNSA), Salvador; SARAH Network of Rehabilitation 
Hospitals (RTMM), Brasília and Bahiana University of Bahia (UBjr), Salvador, BA, Brazil

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

Freidreich’s ataxia (FA) is the most com-
mon form of hereditary ataxia, with an estima-
ted prevalence of 2 to 3 people per 100,000 (1). 
It consists of a neurodegenerative disease asso-
ciated with a dynamic mutation of the trinucle-
otide guanine adenine adenine (GAA) in the first 
intron of the gene x25, located on the long arm 
of chromosome 9 (9q11). The trinucleotide repe-
at expansion causes a reduction in the synthesis 
of the protein frataxin, and the lowered frataxin 
levels in the mitochondria cause oxidative dama-
ge and progressive neuronal degeneration (2). The 

clinical diagnosis is confirmed with a genetic test 
that demonstrates the GAA repeat expansion. In 
a normal individual, the GAA sequence is repea-
ted 7 to 22 times. Those who suffer from FA can 
have between 200 and over 1,000 repetitions of 
the GAA sequence. In general, more repetitions of 
the GAA trinucleotide signify an earlier onset of 
and more severe case of FA (3).

It is known that LUTS can lead to a worse-
ned quality of life, but its most severe effect is renal 
function impairment. The objective of this study 
was to evaluate clinical and urodynamic changes 
in the lower urinary tract (LUT) of patients with 
FA. In contrast with previously published studies, 
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we worked with a larger number of patients, all 
of whom had previously undergone a molecular 
evaluation with regards to their FA.

MATERIALS AND METHODS

 All 258 patients with genetically confir-
med cases of FA using the Polymerase chain re-
action (PCR) method were evaluated. Any patients 
without genetic confirmation, with associated 
neurological disorders or cognitive impairment, 
or with surgical history in the LUT were exclu-
ded. A telephone interview was conducted to ga-
ther information about LUTS. In the absence of 
a validated questionnaire for neurogenic bladder, 
one was created by the authors specifically for this 
paper. (Table-1). Patients who underwent clinical 
changes in the LUT were invited to continue par-
ticipating in the research of the urinary tract with 
renal function tests, kidney and urinary tract ul-
trasounds, and UDS. During the UDS (Medtronic 
Duet, Minneapolis, Minnesota, USA) uroflowme-
try was initially carried out; followed by cystome-
try and pressure flow studies. An anal electrode 

was used to record the electromyographic data of 
the external urethral sphincter and perineal mus-
cles. Changes in the detrusor contractions were 
defined as: underactivity (contraction of reduced 
strength and/or duration, resulting in prolon-
ged bladder emptying and/or a failure to achieve 
complete bladder emptying within a normal time 
span); overactivity (involuntary detrusor con-
tractions during the filling phase which may be 
spontaneous or provoked); acontractile (contrac-
tion cannot be demonstrated during urodynamic 
studies) (4). Detrusor sphincter dyssynergia was 
considered as detrusor contraction concurrently 
with an involuntary contraction of the urethral 
and/or periurethral striated muscle (4). Bladder 
capacity was considered reduced when it was less 
than 350 mL (4). Post voiding residue was con-
sidered insignificant to 100 mL (5). Normal flow 
depends on the age and gender: Males < 40 yr > 
22 mL/s, 40-60 yr > 18 mL/s e > 60 yr > 13 mL/s. 
Females < 50 yr > 25 mL/s e > 50 yr > 18 mL/s 
(6). The study also followed ultrasound results and 
urinary levels of creatinine and urea. The results 
shown correspond to mean ± standard deviation. 

Table 1 - Questionnaire of urinary symptoms.

1. a. Do you believe that the number of times you void per day has increased? 

1. b. If yes, do you void more than 6 times during the day?

2. a. Do you wake up at night to void?

2. b. If yes, do you void more than 3 times during the night?

3. Do you lose urine on clothing during the day?

4. Do you lose urine on clothing without feeling it?

5. Do you feel an urgency to urinate?

6. Do you have difficulty voiding?

7. Is your urinary stream interrupted during urination?

8. Do you feel an urge to urinate?

9. Does your bladder feel empty when you are finished urinating?

10. Have your urinary symptoms interfered with your quality of life?
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We applied the chi-square test for the relationship 
between post void residual urine and DU/ detrusor 
acontractility (DA), detrusor-sphincter dyssyner-
gia (DSD) and alteration in detrusor contraction/ 
FIM scale. Fisher’s exact test was used for pyrami-
dal tract changes as well as changes in the detru-
sor contractions/DSD, renal dilatation/ FIM scale, 
residue/FIM scale and DO and urgency. This study 
was approved by the Institutional Review Board. 
All patients have signed an informed consent.

RESULTS

 Out of the 258 medical records, 45 (17%) 
had out of date telephones, 7 patients (3%) refu-
sed, and 206 patients (80%) agreed to participate 
in the study. Of those who agreed to participate in 
the study, 48 (23%) failed to respond so we have 
analyzed the results on 158 patient samples. Data 
on the neurological symptoms of patients who 
participated in the urological research are shown 
in Figure-1.

 The primary complaints of 129 of the 
patients were related to storage symptoms. Fre-
quency was cited by the majority; 63% of the pa-
tients voided more than 6 times per day, 46% were 
waking up at night to void, and 36% had urinary 
incontinence. Despite the clinical findings, only 
35 (22%) believed that their LUTS interfered with 
their quality of life (Table-2).

 Out of the 129 patients who showed LUT 
dysfunction, 28 (7 men and 21 women) agreed to 

undergo urodynamic diagnostic testing. The mean 
age of this subgroup was 32 (± 11.2). The mean age of 
the patients during the onset of the disease was 16 (± 
7) years and the average time that passed between 
the disease onset and the study was 20 (± 9) years.

 Clinically, the most frequently reported 
symptom on this sub-group of subjects was ur-
gency, present in 21 (75%) of patients. Urinary 
incontinence was seen in 17 (61%), urinary fre-
quency in 11 (39%), effort to urinate in 9 (32%), 
nocturia in 7 (25%), and incomplete bladder emp-
tying in 7 (25%) (Table-3).

 All 28 patients underwent UDS, which 
showed up normal in 4 (14%) patients. Changes 
in detrusor contraction were observed in half the 
patients, with DU being the most common abnor-
mality. Of the patients with DO, only one had de-
trusor pressure greater than 40 cmH20 (53 cmH20). 
There was no change in bladder compliance in 
any patient.

 Bladder sensitivity was altered in 17 
(60.7%) patients; diminished in 14 (50%) and in-
creased in 3 (10.7%). Bladder capacity was below 
what is considered normal in only 4 (14%) patients. 
Urine flow was diminished in 14 (50%) of patients, 
taking gender and age into consideration. In 11 
(39%) patients the flow was below 10 mL/s, and 
3 patients with DA had no voiding. The residual 
volume after voiding was greater than 100 mL in 
11 (39%) patients, 8 patients had changes in detru-
sor contractions (acontractility and underactivity) 
and 3 had normal detrusor contractions. DSD was 

Figure 1 - Frequency of non-urological features in 28 patients with LUTS.
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found in 8 (28.5%) patients, 6 women and 2 men 
(Table-4).

 Creatinine and urea levels were not altered 
in any of the patients. Ultrasounds showed mild to 
moderate dilation of the upper urinary tract of 4 
(14.3%) patients. In 7 (25%), the bladder was irre-
gularly shaped and had a thickened wall.

 The relationship between post-void resi-
dual urine and DU/DA and DSD was significant 
(p = 0.0004). The relationship between pyramidal 
tract changes and changes in detrusor contrac-
tions/DSD, alteration in detrusor contraction/ FIM 
scale, renal dilatation/ FIM scale and residue/ FIM 
scale FIM  was insignificant (p = 0.5, p = 0.12 , p 

Table 2 - Frequency of each question in the questionnaire.

Questions
Frequency
(N = 158)

%

1.a. Do you believe that then number of times you void per day has increased? 65 41%

1.b. If yes, do you void more than 6 times during the day? 41(N65)* 63%

2.a. Do you wake up at night to void? 73 46%

2.b. If yes, do you void more than 3 times during the night? 11(N73)* 15%

3. Do you lose urine on clothing during the day? 57 36%

4. Do you lose urine on clothing without feeling it? 27 17%

5. Do you feel an urgency to urinate? 23 14%

6. Do you have difficulty voiding? 29 18%

7. Is your urinary stream interrupted during urination? 45 29%

8. Do you feel an urge to urinate? 3 2%

9. Does your bladder feel empty when you are finished urinating? 40 27%

10. Have your urinary symptoms interfered with your quality of life? 35 22%

* The frequency (n) in the questions 1.b and 2.b refers to those who answered "yes" in the previous question

Table 3 - Frequency of urinary symptoms in the 28 patients who participated in the urodynamic study.

Urinary Symptoms Frequency
(N = 28)

%

Urgency 21 75%

Incontinence 17 61%

Increased Frequency 11 39%

Effort to Urinate 9 32%

Post Void Residual Urine 7 25%

Altered stream 6 21%

Nocturia 7 25%



IBJU | luts and urodynaMics in friedreich ataxia

871

Table 4 - Urodynamics findings in 28 patients with FA.

Urodynamics Data Frequency
(N = 28)

%

Detrusor

Overactivity 5 17.9

Underactivity 6 21.4

Acontractility 3 10.7

Normal 14 50.0

Sensitivity

Increased 3 10.7

Decreased 14 50.0

Normal 11 39.3

Post Void Residual Urine

Increased 11 39

Insignificant 17 61

Flow

Normal 17 61

Altered 11 39

Bladder Capacity

Normal 24 86

Decreased 4 14

Compliance

Normal 28 100.0

Decreased 0 0.0

Dyssynergia

Present 8 28.6

Absent 20 71.4

= 1.0 and p = 0.7 respectively). Urgency and DO 
were unrelated (p = 0.6).

DISCUSSION

 Patients initially enter the clinic between 
the ages of 8 and 15 and are diagnosed with gait 
ataxia. After 10 to 15 years, this ataxia develops 

and the patients are unable to walk. The life ex-
pectancy after the beginning of the disease is es-
timated to be between 35 and 40 years. The first 
sign is the ataxia progressively affecting walking 
and posture, and later it begins to affect arm mo-
vement. Approximately 50% of these patients 
have skeletal deformities (scoliosis, pes cavus, and 
equinovarus). Oculomotor disorders, such asfixa-
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tion, nystagmus and reduction of the vestibulo-
-ocular reflex, point to cerebellar dysfunction. 
Cardiac diseases appear in 60% of patients with 
FA, the best known of which is concentric hyper-
trophic cardiomyopathy. Diabetes mellitus is pre-
sent in 10 to 30% of patients (7). Lower urinary 
tract dysfunction has been reported in several ata-
xias, but has not been studied further (2,8). FA is 
estimated to have around 50% of LUTS, but there 
are a limited number of studies on the subject, 
no specific questionnaires, and the studies are not 
always confirmed by molecular analysis (8).

 There are few studies in the literature on 
clinical and urodynamic findings of patients with 
FA, and the studies that do exist contain data from 
patients without molecular confirmation and with 
other types of ataxia (2,8). Therefore, it might be 
impossible to know whether the findings truly 
correlate to this particular group.

 This study showed that 82% of patients 
with FA suffer from at least one symptom descri-
bed in questions 1-9. If questions 3 and 4 are the 
only ones considered (relating to incontinence), 
the prevalence of these symptoms among patients 
with FA decreases to 40% (N = 62). Previously pu-
blished studies show this type of patient presents 
around 50% of these urinary symptoms (2,8,9) 
using the International Prostate Symptoms Sco-
re (IPSS), but 56% of the patients are female (8). 
There is no significant difference in the mean ages 
of patients with FA or in the mean time of the di-
sease evolution between our study and previously 
published literature that accounts for this discre-
pancy. Unlike our study, however, previous arti-
cles neglected to report certain clinical neurologi-
cal features, including the use of wheelchairs and 
the patients’ degree of independence, which makes 
it difficult to evaluate the severity of the patients’ 
FA and comparison between the samples (2,8-10). 
Figure-1 shows that less than 43% of patient sam-
ples have an impairment in the pyramidal tract 
or in other systems, which shows the evolutiona-
ry state of the disease. It is also noteworthy that 
the cited studies did not genetically confirm the 
disease, which would serve to ratify the clinical 
diagnosis (8).

 Urgency was predominantly seen among 
LUTS symptoms, which is in accordance with 

the literature. Urinary incontinence was present 
in 61% of our patients, which contrasts with the 
27.6% found by Diez Rodríguez et al. (8). Note that 
the IPSS does not question patients about incon-
tinence. There are a few possible explanations for 
this discrepancy: the difference in the population 
studied (our patients were studied genetically); pa-
tients in our study had not received any treatment; 
or perhaps neurological impairment was more 
pronounced in our patients (8). Other symptoms 
such as nocturia, frequency, feeling of incomple-
te bladder emptying, and effort to urinate are in 
accordance with other published works. Based on 
this variety of findings, we agree with Rodríguez 
et al. (8) who argued that the variety of symptoms 
and urodynamic findings in patients with ataxia 
is due to the multi-factorial damaging potential to 
the central nervous system during the evolution of 
FA, considering that all segments of the nervous 
system (posterior cord, spinocerebellar pathways, 
pyramidal tracts, spinal ganglia, cerebellum and 
peripheral nerves) have the potential to be affec-
ted. A supra sacral legion could cause damage in 
the reflex arc and a dyssynergia voiding pattern 
(2).

 In published literature, the most predomi-
nant urodynamic finding is DO, ranging from 22% 
to 61% (2,10,11). Our series shows DO in 17.9% of 
cases. DU was seen in 21.4% of patients and DA in 
10.7%. Previous literature shows the rate of DA to 
vary between 23.5% and 26.7% (2,12). It is pos-
sible that the progression of the disease probably 
affects the neurophysiologic pathways of the mic-
turition. The presence of DSD (28.5%) in this study 
does not differ from the literature (20% to 37%) 
(2,10) and once again the neurological findings 
seem to agree with our urological data, because 
43% of our sample has changes in the pyramidal 
tract.

 No changes were found in the renal func-
tion of our patients. This data is consistent with 
the low pressure reached during DO and without 
any change in compliance. Renal dilatation was 
found in 4 patients, 2 with changes in bladder 
sensitivity, 1 with hypocontractility and 1 with 
acontratility, the latter two being dependent on 
the FIM scale. All patients were referred for evalu-
ation and treatment, with the latter two initiating 
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intermittent catheterization cleaning. Statistically 
we can not associate renal dilation with neurolo-
gical worsening (change in FIM scale).

 Regarding the clinical-urodynamic corre-
lation we can state that the complaint of urgency 
does not seem to represent DO, as there were 21 
patients with urgency and only 5 with DO. Four 
out of the 21 (19%) patients who complained of 
urgency also had DO. The high level of post voi-
ding residual urine seems to demonstrate more 
precisely the presence of DSD and/or DU/DA, be-
cause out of 11 (39%) patients with high levels 
of post-void residual, 10 (91%) had some of these 
diagnoses, however we found no association be-
tween residual and neurological worsening (chan-
ge of FIM scale). The presence of a lesion in the 
pyramidal tract seems to be related to changes in 
sphincter and/or detrusor contractions, as only 4 
(40%) patients with pyramidal changes did not 
show dyssynergia and/or changes in bladder con-
traction (overactivity, acontractile, and underacti-
vity). In the literature, only Caraceni demonstra-
ted a statistically significant correlation between 
pyramidal lesions and DO and DSD (9). We do not 
find this relation to be significant.

We used the alteration in the FIM scale to 
represent patients with more severe neurological 
impairment, and thus tried to show that these pa-
tients have greater urological disorders, however 
we found no significance. We recognize that there 
was a low rate of attendance for the completion 
of the exams. Perhaps the importance of urinary 
symptoms is reduced before a neurological con-
dition is prominent. With this, we have comple-
ted the investigation, especially in patients less 
affected by the disease. The lack of urodynamic 
parameters defined in previously published work 
is another factor that can change the comparison 
of our findings. Therefore, we know that many 
present symptoms, but few report them, and that 
these should always be investigated since changes 
in the upper and lower urinary tracts were found.

CONCLUSIONS

 LUT dysfunction was found in a large per-
centage of patients with FA, but only a few re-
lated it to their quality of life impairment (22%). 

Urgency was the most prevalent symptom (75%), 
and DO was the second most common urodyna-
mic finding (17.9%). Urgency was associated with 
DO in only 14% of patients. Although creatinine 
levels were normal in this sample, some patients 
may show upper urinary tract abnormalities, whi-
ch deserve close observation and proper care.

ABBREVIATIONS

DA = Detrusor acontractility
DO = Detrusor overactivity
DU = Detrusor underactivity
DSD = Detrusor-sphincter dyssynergia
FA = Freidreich’s ataxia
GAA = Guanine adenine adenine
IPSS = International Prostate Symptoms Score
LUT = lower urinary tract
LUTS = lower urinary tract symptoms
PCR = Polymerase chain reaction
UDS = Urodynamic studies
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Objectives: Five-alpha reductase inhibitors (5ARIs) are known as chemopreventive agents 
in prostate cancer with a risk of high-grade disease. This study evaluated the effects of 
5ARI on androgen receptor (AR) and proteins involved in prostate cell growth such as 
HOXB13 expression in human prostate tissue and LNCaP prostate cancer cells.
Materials and Methods: We retrospectively selected 21 patients who underwent TURP be-
tween March 2007 and February 2010 for previously confirmed BPH by prostate biopsy. 
They were grouped into control (group 1, n = 9) and 5ARI treatment (group 2, n = 12) 
before TURP. AR and HOXB13 expression in prostate tissue was evaluated by immuno-
histochemical staining. We tested the effect of 5ARI on the expression of AR, prostate 
specific antigen (PSA) and HOXB13 in LNCaP cells. Cells were assessed by Western blot 
analysis, MTT in vitro proliferation assay, and ELISA.
Results: Group 2 showed stronger reactivity for AR and HOXB13 than those of the group 
1. MTT assay showed death of LNCaP cells at 25uM of 5ARI. At the same time, ELISA 
assay for PSA showed that 5ARI inhibited secretion of PSA in LNCaP cells. Western blot 
analysis showed that 5ARI did not greatly alter AR expression but it stimulated the ex-
pression of HOXB13.
Conclusions: These results demonstrated that 5ARI influences AR and HOXB13 expres-
sion in both LNCaP cells and human prostate tissue. In order to use 5ARI in chemo-
prevention of prostate cancer, we still need to clarify the influence of 5ARI in ARs and 
oncogenic proteins and its regulation pathway.

Five-alpha Reductase Inhibitor Influences Expression of 
Androgen Receptor and hOXB13 in human hyperplastic 
Prostate Tissue
_______________________________________________
Chaeyong Jung, Youngwoong Park, Young-Rang Kim, Soo Bang Ryu, Taek Won Kang

Department of Urology and Department of Anatomy Research Institute of Medical Sciences, Chonnam 
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ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

 Five-alpha reductase inhibitor (5ARI) 
that is used to treat benign prostatic hyperplasia 
(BPH) blocks the conversion of testosterone (T) to 
dihydrotestosterone (DHT) and decreases intra-
prostatic DHT to as low as 30% of normal value 
(1,2). Testosterone and the more potent DHT are 
both primary androgens in the prostate, and are 

involved in the development of prostate cancer. 
During the past decades, 5ARIs have been investi-
gated for their role in chemoprevention of prosta-
te cancer (1-4).

 Prostate cancer is an ideal candidate di-
sease for chemoprevention because it is typically 
diagnosed in the elderly population with a relati-
vely slower rate of growth and progression. Also, 
prostate growth and the development of prostate 
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cancer are strongly influenced by androgens. In 
a large-scale population-based prevention stu-
dy, the Prostate Cancer Prevention Trial (PCPT), 
finasteride had a 24.8% reduction effect on the 
prevalence of prostate cancer (4). However, a hi-
gher ratio of high-grade prostate cancer (6.4% 
vs. 5.1%) was found in men undergoing prostate 
cancer screening (4,5). There are several hypothe-
ses for explaining this phenomenon. A reduction 
in gland volume may permit a greater degree of 
ascertainment in men receiving finasteride, resul-
ting in a proportionally higher rate of detection of 
high-grade cancers. And the reduced contribution 
of prostate-specific antigen (PSA) to BPH as finas-
teride makes changes in PSA more cancer specific 
(6-8). Li and Kim reported that molecular profiles 
on prostate carcinogenesis show that finasteride 
altered survival pathways and molecular adapta-
tion associated with androgen receptor (AR) (9). 
Several studies have focused on the molecular 
effects of finasteride on prostate cancer develop-
ment. A distinct biological involvement of chro-
mosomal alterations and the AR gene were found 
in prostate cancer tissue that will change the ex-
pression profile of AR and oncogenes. Therefore, 
this study evaluated the effects of 5ARI on expres-
sion of AR and proteins involved in cell growth in 
human prostate tissue and cultured prostate can-
cer cells.

MATERIALS AND METHODS

 A total of 21 patients submitted to an ini-
tial prostate biopsy and transurethral resection of 
the prostate (TURP) for BPH between March 2007 
and February 2010 were reviewed, and 12 cases 
that had been treated with dutasteride 0.5 mg dai-
ly for a minimum of 4 weeks before surgery were 
enrolled in the study in the 5ARI treatment group 
(group 2); nine patients who did not receive dutas-
teride treatment were selected as controls (group 
1). All patients in the 5ARI treatment and control 
groups had confirmed BPH by an initial prostate 
biopsy. Transrectal ultrasonography (TRUS) gui-
ded prostate biopsy was performed in at least 8 
cores or more of tissue targeting the peripheral 
zone at the apex, mid gland, and base on each 
side of the prostate. The tissue specimens obtained 

from biopsy and TURP were stained for histolo-
gical examination and for immunohistochemical 
(IHC) assay. The research attained ethical approval 
from the institutional review board of Chonnam 
National University Hospital (IRB No. 06-070). The 
recommendations of the Declaration of Helsinki 
for biomedical research involving human subjects 
were followed.

 Tissues were fixed in 10% formalin for 24 
h, transferred to 70% ethanol, cleared in xylene 
and then embedded in paraffin. Sections (5µm) 
were cut and mounted on slides. Slides were 
hydrated through xylene and graded alcohol and 
equilibrated in PBS. Antigen retrieval was per-
formed with sodium citrate 10 mM pH 6, using a 
microwave for 10 min at 400W. Endogenous pe-
roxidase activity was quenched with 3% H2O2 in 
methanol. Non-specific binding was blocked with 
normal serum (Pierce, Rockford, IL). Polyclonal 
antibody against AR and HOXB13 was used for 
immunohistochemical staining of prostate gland 
sections at dilution of 1:200. All the slides were 
then washed several times in PBS and incubated 
with biotinylated goat anti-rabbit IgG (Amersham 
Biosciences Europe GmbH, Milan, Italy) at dilution 
of 1:200, followed by peroxidase-labeled strep-
tavidin (Amersham Biosciences Europe GmbH). 
The antigen-antibody complex was visualized 
by 10-min incubation with diaminobenzidine te-
trahydrochloride (Sigma Chemicals, St Louis, MO). 
Negative controls, made by excluding polyclonal 
antibodies from the reaction, showed no specific 
staining. Counterstaining was performed with he-
matoxylin (Sigma Chemicals, St Louis, MO) and 
cover slips were mounted on the slides with Eukitt 
(O. Kindler GmbH, Freiburg, Germany).

 To assess immunoreactivity quantitative-
ly, the mean percentage of positive staining of 
epithelial and stromal cells was determined by 
counting at least 10 random fields at both 40x 
and 400x magnification in each section. A positi-
ve immunoreaction was defined as a cell showing 
distinct nuclear AR staining. The IHC staining 
score was defined as the percentage of cells with 
positive staining. As a negative control, adjacent 
sections were immunostained without exposure to 
primary antibodies. The number of positive cells 
per high-power field was assessed as 0 = no tumor 
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cell staining, l += 1-25% positively stained cells, 
2 += 26-50% of cells, and 3 += >50% of cells. 
Results were analyzed by a pathologist blinded to 
the clinical data. Two independent observers sco-
red the percentage of positively stained cells per 
high-power field in the tissue sections.

 LNCaP prostate cancer cells were grown in 
RPMI media containing 5% charcoal/dextran-tre-
ated fetal bovine serum (CDT-FBS) for two days 
and then plated on 96-well plates and grown to 
30% confluence. After this, in order to decide the 
optimal concentration of finasteride, LNCaP cells 
were grown under testosterone-deprived condi-
tion for 3 days. The next day, the cells were trea-
ted with 1, 5, and 25µM of finasteride and grown 
for up to five days. Media and/or with finasteri-
de concentrations were changed every two days. 
Then, the cells were stained with 5 mg/mL MTT 
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetra-
zolium bromide; thiazole blue, SIGMA, St. Louis, 
MO) solution and incubated for four hours at 37° 
C. The reaction, in which mitochondrial dehydro-
genase activity reduces the yellow MTT dye to a 
purple formazan, was stopped by adding DMSO 
(Dimethyl sulfoxide). The absorbance was measu-
red at 570 nm using a microplate reader with SOF-
Tmax PRO software (Molecular Devices, Sunnyva-
le, CA, USA).

 LNCaP prostate cancer cells were plated 
in P100 culture dishes containing 5% FBS-RPMI 
media. To deprive the cells of androgens, the cells 
were grown in RPMI media containing 5% char-
coal/dextran-treated fetal bovine serum (CDT-
-FBS) for 2 days. They were then treated with va-
rious concentrations of finasteride for 24 and 48 h 
and lysed in protein extraction buffer (1x TBS, 1% 
NP-40, 0.5% sodium deoxycholate), 0.1% SDS and 
protease inhibitors. Twenty µg of total cell lysa-
tes were loaded onto 10% Bis-Tris gel (Invitrogen) 
and separated using a Bio-rad electroporation sys-
tem. After the proteins were transferred to a PVDF 
membrane, the primary antibodies were applied, 
followed by incubation with horse peroxidase-
-conjugated secondary antibodies. The following 
antibodies were used in this study. Polyclonal 
antibodies to HOXB13 have also been described 
previously (7). Antibodies to AR and β-actin were 
obtained from Santa Cruz Biotechnology Inc. The 

blots were developed using the ECL detection sys-
tem (Pierce).

 LNCaP prostate cancer cells were plated 
in P100 culture dishes containing 5% FBS-RPMI 
media. To deprive the cells of androgens, the cells 
were grown in RPMI media containing 5% CDT-
-FBS for 2 days. They were then treated with va-
rious concentrations of finasteride for 24 and 48 h 
and	lysed	in	lysis	buffer	(25mM	Tris•HCl,	150mM	
NaCl, 1% NP-40, 1mM EDTA and 5% glycerol). 
This assay employs the quantitative sandwich 
enzyme immunoassay technique (R&D systems). 
Before loading samples, each lysate was quanti-
fied by Bradford assay and diluted with a buffered 
protein solution. The samples were added to each 
microplate well that had been precoated with a 
monoclonal antibody specific for kallikrein3/PSA 
and incubated at RT. After washing, an enzyme-
-linked polyclonal antibody specific for kalli-
krein3/PSA was added to the wells. Following a 
wash, a substrate solution was added to the wells 
and color develops in proportion to the amount 
of kallikrein3/PSA bound in the initial step. The 
color development was stopped and the intensity 
of the color was measured at 570 nm using a mi-
croplate reader with SOFTmax PRO software (Mo-
lecular Devices).

 Statistical analyses were performed with 
SPSS® software (version 13.0). Percentages were 
calculated for categorical variables. Chi-square 
test or Fisher’s exact test was used to analyze ca-
tegorical proportions. Multivariate analyses of AR 
immunoreactivity were conducted by fitted pro-
portional odds polychotomous logistic regression 
model. P values less than 0.05 were considered 
significant.

RESULTS

 The study included 21 patients who had 
confirmed BPH by prostate biopsy and were un-
dergoing prostate surgery, of which 12 patients 
were given 5ARI before surgery and the remai-
ning 9 patients served as controls. All patients 
were well matched for age, serum PSA, and trans-
rectal ultrasound-estimated prostate volume, and 
all had a pathological diagnosis of BPH (Table-1). 
Sections from the hyperplastic prostate were stai-
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ned for expressions of AR and HOXB13 and the 
expression scores were statistically evaluated. Ex-
pressions of both AR and HOXB13 were confined 
to the nuclear compartments of prostatic luminal 
epithelial cells as shown in Figure-1. Expressions 
of both proteins were further evaluated by quan-
titative analysis as mentioned and demonstrated 
in Figure-2. As shown in Figure-2, AR expres-
sion was increased in group 2 (from 1.08 points 
to 1.57 points, p < 0.05) and on the contrary AR 
expression was decreased in group 1 (from 1.75 

points to 1.5 points, p < 0.05). HOXB13 expres-
sion was increased in both the groups (from 1.67 
points to 2.75 points in group 1, from 0.71 points 
to 2.4 points in group 2, p < 0.05) (Figure-2). The-
se results suggest that even the mid-term result of 
5ARI treatment showed upregulation of transcrip-
tion factors which are considered to be positive 
growth regulators, namely AR and HOXB13.

 To further demonstrate the effect of 5ARI 
on cultured prostate cells, LNCaP cells were em-
ployed. Currently, there are no hyperplastic prosta-

Table 1 - Patient characteristics.

Group 1 (n = 9) Group 2 (n = 12) p-value

Age 71.6 (s = 4.76) 71.88 (s = 6.11) 0.78

Serum PSA (ng/dL) 6.8 (s = 3.21) 10.8 (s = 6.7) 0.45

Prostate volume (mL) 100.2 (s = 41.6) 77.3 (s = 33.1) 0.33

PSA = Prostate specific antigen
Group 1 = Control group
Group 2 = experimental group

Figure 1 - Immunohistochemical analysis of AR and HOXB13 in human hyperplastic prostate tissue; A, B: androgen receptor, 
C, D: HOXB13
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te cells or even normal prostate cells with intact 
AR expression. LNCaP cells are prostate cancer 
cells with a high androgen response. First, to de-
cide the optimal concentration of finasteride, LN-
CaP cells were grown under testosterone-deprived 
condition for three days. Various doses of finas-
teride (final concentrations of 0, 1, 5, 25µM) were 
given to the cells every three days. Cell growth 
was measured by MTT in vitro proliferation assay 
every 2 days for up to 5 days. As shown in Fi-
gure-3, androgen-independent growth of LNCaP 
cells started to slow down at a dose of 5µM of 
finasteride, more distinctly at a dose of 25µM of 
finasteride. Further studies were carried out at a 

dose of 25µM of finasteride. At the same time, 
ELISA assay for PSA showed that 5ARI (at a dose 
of both 5 and 25µM) inhibited secretion of PSA 
in LNCaP cells (Figure-4). Next, LNCaP cells were 
grown under similar conditions as mentioned 
above and 25µM of finasteride was given for up 
to 48 hours. In Western blot analysis, finasteri-
de slightly down-regulated AR expression but it 
stimulated the expression of HOXB13 in whole 
lysates of 5ARI-treated cells (Figure-5).

 These results suggest that HOXB13 ex-
pression was up-regulated by short-term finaste-
ride treatment while AR expression was not very 
much affected by finasteride treatment.

Figure 2 - Diagram showing AR and HOXB13 immunoreactivity in a hyperplastic prostate tissue section. (A: changes in AR 
expression, B: changes in HOXB13 expression)

A B

Figure 3 - Finasteride inhibits growth of LNCaP cells. LNCaP cells were grown in RPMI media containing 5% CDT-FBS for two 
days and cells were treated with 1, 5, and 25 µM of finasteride and grown for up to five days. Then, the cells were stained 
with MTT solution. 
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DISCUSSION

 Inhibition of the synthesis of DHT for the 
chemoprevention is based on the understanding 
that androgen and AR are essential for pathoge-
nesis of both benign prostatic epithelial cells and 
prostate cancer cells and that DHT is the most 
potent androgen that acts on the prostate (10,11). 
Testosterone is converted to the more potent DHT 
by the enzymes 5AR type 1 and type 2 in the pros-
tate. Both 5AR type 1 and type 2 are observed in 

BPH. Currently, there are two types of 5ARIs avai-
lable, finasteride inhibits 5AR type 2 and dutaste-
ride inhibits both isoforms of 5AR. Dual inhibition 
by dutasteride has been shown to result in a gre-
ater degree of DHT suppression; however, there is 
no significant clinical difference between the two 
types of isoforms.

 The PCPT study showed that finasteride 
significantly decreased the 7-year risk of prostate 
cancer by 24.8% versus placebo (p < 0.001) in men 
with PSA 3.0ng/mL or less (4). However, high-gra-
de tumors (Gleason score 7-10) were more com-
mon in the finasteride group than in the placebo 
group (37% vs. 22.2%, p < 0.001). Some observers 
suggest that the likely cause of the bias could be 
that finasteride decreased PSA to a lesser extent in 
men with high-grade cancer, given that the sensi-
tivity of PSA for detecting prostate cancer in the 
finasteride arm compared to the placebo arm was 
statistically significantly better (12). Another cau-
se of the bias is likely due to the sampling density 
of a small gland volume and number of cores in 
the finasteride group, resulting in disproportio-
nate sampling of the gland upon random needle 
biopsy as compared with the placebo group (13-
15). Recently, in the Reduction by Dutasteride of 
Prostate Cancer Events (REDUCE) trial, there was 

Figure 4 - Finasteride inhibits secretion of PSA in LNCaP cells: LNCaP cells were grown in RPMI media containing 5% CDT-FBS 
for 2 days. They were then treated with various concentrations of finasteride for 24 and 48 h and lysed. Quantikine human 
kallikrein3/PSA quantitative sandwich enzyme immunoassay technique (R&D systems) was used to measure PSA levels.

Figure 5 - Finasteride stimulates expression of HOXB13 
but does not stimulate expression of AR. LNCaP cells were 
grown in 5% CDT-FBS-RPMI media. They were then treated 
with various concentrations of finasteride for 24 and 48 h and 
lysed and applied in Western blot analysis. 
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no significant increase in incidence of high-grade 
prostate cancer in the dutasteride arm, as com-
pared with the placebo arm (1). There are some 
molecular biological hypotheses about this pheno-
menon. One reasonable explanation is that 5ARI 
alters the histological appearance of prostate can-
cers. It has been reported that androgen-deprived 
cancer has a significantly higher Gleason grade, 
lower nuclear grade, and smaller nucleolar diame-
ter than untreated controls (16,17). Another hypo-
thesis is that finasteride induces the development 
of high-grade prostate cancer by changing the in-
traprostatic hormonal milieu (4). Finasteride can 
induce a low-DHT environment and this will pro-
vide the growth advantage for DHT-independent, 
high-grade prostate cancer clone (18).

 The expression of AR and 5AR are the 
main targets for the progression of prostate can-
cer. Roger et al. concluded that type 2 5AR ex-
pression decreased in prostate cancer, compared 
with benign prostate tissue and appears increased 
in high-grade than low-grade localized prostate 
cancer (19). The decrease in DHT with 5ARI was 
accompanied by a reciprocal increase in the serum 
and intraprostatic T levels. Due to the lower po-
tency of T compared with DHT, 5ARI significantly 
decreased the total androgen effect (18). In this 
study,  5ARI significantly increased AR expression, 
matching the mechanism of hormone-refractory 
disease as AR overexpression or amplification. 
Also, HOXB13 expression was increased simulta-
neously. This means that 5ARI could influence the 
progression of undiagnosed prostate cancer.

 For interpreting PCPT data on the molecu-
lar level, Bass et al. performed a study of patients 
receiving short-term, 30-day finasteride treatment 
before undergoing radical prostatectomy for lo-
calized prostate cancer (20). The expression of 
nuclear AR was not significantly different by im-
munohistochemistry quantification of benign and 
cancerous cells between the treatment and place-
bo groups. Hsieh et al. reported that the result of 
a long-term study was that more than 30 days of 
finasteride treatment alters the expression of AR 
in prostate epithelial cells, but this phenomenon 
cannot be seen in fewer than 30 days or longer 
than 180 days of treatment (21). In this study, IHC 
study revealed significant upregulation of ARs by 

5ARI treatment. These short-term results are con-
sistent with the results of the study by Bass et al., 
however, different results were obtained with the 
long-term use of 5ARI (20). This data showed in-
teresting results, but there is a limitation due to 
the inter-individual differences in AR expression. 
In this study, the authors minimized the bias by 
using the prostate tissue from the same person be-
fore and after 5ARI use.

 It is well established that Hox homeobox 
genes contain highly homologous homeodomains 
and are considered transcription factors that regu-
late axial regional specification during embryonic 
development. Hox genes are expressed in a tis-
sue-specific and frequently stage-related fashion 
(22). The HOX 13 paralog is important to the de-
velopment of accessory sexual organs, including 
the prostate. HOXB13 is required for normal di-
fferentiation and secretory function of the mouse 
prostate (23). In the previous studies, HOXB13 ex-
pression was correlated with the AR in both cul-
tured prostate cancer cells and prostate xenograft 
models (24). In this in vitro study, we investigated 
the pattern of expression of HOXB13 in LNCaP 
prostate cancer cells after treatment with 5ARI.

 Although 5ARI has encouraging data sup-
porting its role in chemoprevention, the long-term 
effects of 5ARI in high-grade prostate cancer are 
still controversial. Although several reports have 
ascribed the phenomenon to bias in tissue sam-
pling, uncertainty in the reproducibility of histo-
logical diagnosis, and increased PSA sensitivity, 
the main concern is the molecular profile of AR 
and the associated signaling pathway (25-27). In 
this study, 5ARI had been proven to be able to 
change the expression profile of AR and other on-
cogenic factors such as HOXB13. In the immuno-
histochemical study, we showed an increase in AR 
and HOXB13 expression in benign prostate tissue, 
and, we also showed an increase in the expression 
of HOXB13 in LNCaP prostate cancer cell model. 

 However, there are several limitations to 
this study. Enrolled patient’s prostate tissues were 
retrospectively collected at a single center and so 
not grouped randomly and the sample size is re-
latively small. To clarify the long-term effect of 
5ARI on prostate tissue, a longer period and quan-
tified measurement methods are needed. Whether 



IBJU | 5ari influences ar and hoxb13 in prostate

882

prostate cells adapt to the 5ARI effect or escape 
through a new growth pathway is yet to be determi-
ned. Consequently, we need more study to realize the 
long-term effects of 5ARI in the molecular profile.

CONCLUSIONS

 Five alpha reductase inhibitor treatment 
influenced AR and HOXB13 expression in both 
LNCaP cells and human prostate tissue. In order 
to use 5ARI in chemoprevention of prostate can-
cer, we still need to clarify the influence of 5ARI 
in ARs and oncogenic proteins and its regulation 
pathway.
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Purpose: To compare the histological characteristics of keratinized versus non-keratini-
zed onlay island flaps in an experimental rabbit model.
Materials and Methods: Sixteen male rabbits were randomly allocated into two experi-
mental groups: keratinized and non-keratinized onlay island flaps. A defect was created 
in the ventral aspect of the penile urethra. In the keratinized group, a longitudinal island 
flap was harvested from the external prepuce and rotated to cover the urethral defect. In 
the non-keratinized group a transverse island flap was harvested from the inner prepuce. 
The animals were sacrificed after 2, 4, 8 and 12 weeks.
Results: The flaps were viable in all animals, and no deaths were associated with the pro-
cedure. Two urethrocutaneous fistulas were identified, one in each experimental group. A 
similar pattern of fibrosis was identified in both groups. The keratinized epithelium of the 
external prepuce kept its histological aspect and keratin production. Both keratinized and 
non-keratinized groups presented a slight decrease on the epithelial thickness, however 
without a statistically significant difference between groups.
Conclusions: In this short-term rabbit model, we observed that the stratified squamous 
keratinized epithelium from the external prepuce kept its keratin production. There was 
no statistical influence of the flap type on the mean epithelial thickness.

Keratinized versus non-keratinized preputial flap onlay 
urethroplasty: does it make any difference in the 
histological analysis? An experimental study in rabbits
_______________________________________________
Marnio Costa, Bruno Leslie, Atila Rondon, Herick Bacelar, Ricardo Mattos, Bruno Barbosa, Rosana 
Delcelo, Valdemar Ortiz, Antonio Macedo Jr

Division of Urology, Universidade Federal de São Paulo - UNIFESP, São Paulo, Brazil

ABSTRACT         ARTICLE INFO_________________________________________________________      ___________________

INTRODUCTION

 Preputial and penile skin flaps remain 
a major tool in urethral reconstructive surgery, 
being used in primary or redo operations. The 
most commonly used flap is the classic transverse 
ventral island flap as described by Duckett (1) but 
other options are available such as a lateral penile 
skin flap (2) or a parameatal skin flap (3). Interes-
tingly, despite the large amount of clinical data on 
flaps in hypospadias surgery, only few experimen-
tal models have been reported to allow a more in 

deep understanding of the healing mechanisms of 
this versatile technique.

 Previous rabbit model study on the asso-
ciation of flaps and grafts for complex hypospa-
dias surgery has been published (4). In that study 
the flaps were supposed to be harvested from the 
inner prepuce, but in one animal the flap uninten-
tionally included a segment of external prepuce. 
On further histological assessment the keratinized 
epithelium kept its original architecture and ke-
ratin production. This anecdotal finding raised a 
question: Is there a difference in flaps from inner 
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prepuce (non-keratinized) and flaps from the ex-
ternal prepuce (keratinized)? Therefore, we desig-
ned an experimental animal study to analyze the 
histological characteristics of keratinized versus 
non-keratinized onlay island flaps.

MATERIALS AND METHODS

The experimental protocol was reviewed 
and approved by our institution’s Animal Care 
Committee. All handling and procedures were per-
formed following the Brazilian Board on Animal 
Care guidelines. The study included 16 New Zea-
land white male rabbits of similar age and weight 
(2 - 2.5 Kg). The rabbits were randomly alloca-
ted into two experimental groups: keratinized and 
non-keratinized onlay island flaps. A defect was 
created in the ventral aspect of the penile urethra. 
In the keratinized group, a longitudinal island flap 
was harvested from the external prepuce and rota-
ted to cover the urethral defect. In the non-kerati-
nized group a transverse island flap was harvested 
from the inner prepuce. The animals were sacrifi-
ced after 2, 4, 8 and 12 weeks (Figure-1).

SURGICAL PROCEDURES

Pre-anesthesia medications included mi-
dazolam (5 mg/Kg) followed by ketamin (30 mg/
Kg) and xilazin (5 mg/Kg) intramuscular. Supple-
mental oxygen was given through a mask. A local 
penile block with 2% lidocaine was administered 
in order to reduce general anesthetic requirements 
and improve analgesia in the post-operative pe-
riod. All animals were operated under sterile con-
ditions and under optical magnification (2.5X).

In all animals a standardized urethral de-
fect was created. Initially, an 8-F catheter was pla-
ced in the urethra and then the skin web between 
the penis and anus was incised in order to expose 
the penile urethra. A segment measuring 7 mm x 4 
mm from ventral wall of the middle penile urethra 
was excised to create a hypospadias-like defect, 
leaving only the dorsal “urethral plate” (Figure-2).

Once the urethral defect was created, the 
animals were randomly allocated into two ex-
perimental groups: keratinized (external prepuce) 
and non-keratinized (inner prepuce) onlay island 
flaps. In the non-keratinized group, an inter-

Figure 1 - Flowchart resuming the study protocol.
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8 rabbits
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Figure 2 - A catheter was placed in the urethra and then the skin web between the penis and anus was incised in order to 
expose the penile urethra. A segment measuring 7 mm x 4 mm from ventral wall of the middle penile urethra was excised to 
create a hypospadias-like defect, leaving only the dorsal “urethral plate”.

Figure 3 - Internal transverse preputial flap (A) was rotated and anastomosed with 6.0 polydioxanone in an onlay fashion to 
the urethral defect to cover the anterolateral aspect of the urethra (B).

nal transverse preputial island flap was harves-
ted similarly to a classic Duckett operation. Once 
mobilized (Figure-3), the flap was rotated and 
anastomosed with 6.0 polydioxanone in an onlay 
fashion to the urethral defect to cover the ante-

rolateral aspect of the urethra. In the keratinized 
group, a longitudinal flap was harvested from the 
ventral aspect of the external prepuce (Figure-4), 
rotated and also anastomosed with 6.0 polydioxa-
none in an onlay fashion to the urethral defect. The 

B

A
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skin was closed by suturing the web between the 
penis and the anus. The urethral catheter was re-
moved immediately after the procedure. No stents 
or dressings were used.

 Two animals from each group were sacrifi-
ced at 2, 4, 8, and 12 weeks after surgery.

HISTOLOGICAL PROCEDURES

 The entire penis was excised and fixed at 
10% buffered formalin for 24 hours, followed by 
paraffin wax embedding. The pathology specimens 
were transversely sectioned from the glans to base 
of the penis. Sequential sections from the glans to 
the proximal urethra were provided and histolo-
gical staining was performed with haematoxylin-
-eosin (HE), Masson’s trichrome and picrosirius red.

An experienced pathologist (RD) performed 
histological evaluation using light microscopy in 

single analysis. The histological evaluation focused 
on the following variables: inflammation pattern, fi-
brosis, type of epithelial lining, epithelial thickness 
and possible complications. The pathologist used the 
same standardization of previous studies to assess the 
inflammatory response related to the procedure (4,5).

Semi-quantitative evaluation for inflam-
matory response included, in brief: 0, no inflam-
matory reaction; 1+, minimal inflammatory re-
action; 2+, moderate inflammatory reaction; 3+, 
marked inflammatory reaction and; 4+, presence of 
leuco-lymphocytic aggregates. The degree of sub-
-epithelial fibrosis was analyzed also in a semi-
-quantitative way, graduated from 0 to 3+: 0, no 
scarring fibrosis; 1+, minimal scarring fibrosis; 
2+, moderate scarring fibrosis and; 3, pronounced 
scarring fibrosis. The following epithelial types 
were observed: non-keratinized stratified squa-
mous (lining of the inner prepuce), keratinized 

Figure 4 - In the keratinized group, a longitudinal flap was harvested from the ventral aspect of the external prepuce (A), 
rotated and also anastomosed with 6.0 polydioxanone in an onlay fashion to the urethral defect (B).

B
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stratified squamous (lining of the external prepuce) 
and transitional epithelium (urothelium). A quanti-
tative analysis was performed to evaluate epithelial 
thickness in the area of greatest thickness near the 
anastomosis, through the use of a microscopic ruler 
(Figure-5). The following complications were consi-
derate: fistulae, diverticulae, stenosis and dehiscen-
ce.

 Mann-Whiney test was used to compare 
the mean values of epithelial thickness according to 
the type of flap. Data were collected and processed 
using a commercially available software package 
(Statistical Package for Social Sciences - SPSS, ver-
sion 11.0 for Windows). A p value of less than 0.05 
was considered statistically significant.

RESULTS

There were no deaths related to the procedu-
re and all animals were sacrificed on the scheduled 
date. All rabbits voided spontaneously after sur-
gery and the macroscopic appearance of the penis 
was normal without penile rotation. On macrosco-

pic inspection, two urethrocutaneous fistulas were 
identified (one in the keratinized group and one in 
the non-keratinized group). After the sacrifice, the 
urethra was easily calibrated in all animals using 
an 8-F urethral catheter indicating that no strictu-
res were formed. Diverticulae was identified in other 
two animals of non-keratinized group.

 A similar pattern of inflammatory reaction 
was identified in both experimental groups. Two we-
eks post operatively, microscopic analysis showed 
significant polymorphonuclear cell infiltration repre-
senting an acute inflammatory reaction and an al-
ready moderate infiltration of lymphocytes and ma-
crophages. This inflammatory profile was unchanged 
at 4 weeks. By the 12th week an important decrease 
in the inflammatory response was identified. At 12th 
week, one animal in each group developed an impor-
tant lymphomonocytic reaction (Table-1).

 A similar pattern of fibrosis was also iden-
tified in both groups. Moderate (2+) sub-epithelial 
fibrosis was observed in the groups. At 12th week, 
one animal in each group developed a pronounced 
fibrosis (3+) (Figure-6).

Figure 5 - Microscopic ruler measuring the epithelial thickness on non-keratinized group within 8 weeks. (HE 10X)

Table 1 - Inflammatory reaction.

Flap 2 weeks 4 weeks 8 weeks 12 weeks

Keratinized 2+/3+ 2+/3+ 1+/2+ 2+/4+

Non-keratinized 2+/2+ 2+/3+ 1+/2+ 2+/4+

0,35mm
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Figure 6 - Fibrosis: 40X Masson’s trichrome (left column) and picrosirius red (right column). A and B, non-keratinized group 
(2 weeks); C and D, non-keratinized group (4 weeks); E and F, keratinized group (8 weeks) and; G and H, keratinized group 
(12 weeks).
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 The keratinized stratified squamous lining 
of the external prepuce island flap kept its archi-
tecture in all time points of the study. There was no 
change in keratin production and the number of cell 
layers presented a slight decrease (Figure-7).

 At the 2nd week time point, the non-kera-
tinized stratified squamous lining of the inner pre-
puce island flap kept its original microscopic appe-
arance. The histological analysis on the 4, 8 and 12 
weeks revealed a little reduction on the number of 
cell layers. No keratin was identified (Figure-8).

 Mean epithelial thickness was 0.20 mm 
and 0.23 mm in the groups keratinized and non-
-keratinized, respectively (p = 0.51).

DISCUSSION

 Preputial island flaps are a major tool in 
penile reconstructive surgery, since the populariza-
tion of the method in the 80’s by Duckett (1), subs-
tantial clinical data has been published (mostly re-
trospective clinical series). On the other hand, only 

Figure 7 - Keratinized group, with a longitudinal island flap harvested from the external prepuce (HE 40X). (A) Architecture 
kept within 4 weeks; (B) There was no change in keratin production within 12 weeks.

Figure 8 - Non-keratinized group, with internal transverse preputial island flap harvested similarly to a classic Duckett ope-
ration (HE 40X). (A) Histological analysis within 2 weeks revealed no keratin production; (B) Transition between the stratified 
squamous lining of the inner prepuce island flap and the urothelium within 4 weeks.

A

A

B

B
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few animal models have been developed in order 
to allow a better understanding of the healing, tis-
sue integration and histology of this technique. 
Moreover, to our knowledge, this is the first report 
focusing on the difference between the inner pre-
putial (non-keratinized) and the external prepuce 
(keratinized) used as flaps.

 Initially, the island flaps were used as tu-
bes in one-stage operations for proximal hypospa-
dias. Elder (5) proposed a major adaptation of the 
method by using the flap in onlay fashion when 
the urethral plate could be preserved. This modifi-
cation widened the indication of the island flaps, 
allowing it to be used in less severe cases of hy-
pospadias.

 Scuderi (6) performed another interesting 
modification by harvesting the flaps in a longitu-
dinal rectangular fashion along the vascular axis 
of the prepuce and rotating to ventral aspect of 
the penis through a “buttonhole” in the pedicle. In 
2005, a long-term study of the “Scuderi procedure” 
(6) was reported with a reoperation rate of only 2%.

 The macroscopic results of our study con-
firm the versatility of the technique that can be 
reproduced even in an animal model with favora-
ble results. Only one urethrocutaneous fistula in 
each group was identified. Moreover, there were 
no deaths related to procedure and no strictures 
recognized.

 We also were not able to identify a diffe-
rent pattern of inflammatory reaction or fibrosis 
on the healing process when keratin was present 
or not. Therefore, we infer that the presence of ke-
ratin in the flap did not change the inflammatory 
response in this procedure.

 Our most interesting findings are related to 
the modifications that the epithelium underwent. 
Leslie et al. (4) noticed in a previous study that 
the stratified squamous non-keratinized lining of 
the internal preputial island flap had a reduction 
in the number of cell layers and no keratin was 
produced in this group. On the other hand, the 
squamous keratinized lining of the external pre-
puce did not undergo a reduction in the numbers 
of layers with the presence of keratin production. 
In our findings, we noticed that keratin produc-
tion remained in all animals of keratin group. 
Furthermore, we observed an apparent decrease in 

epithelial thickness in both groups, probably due 
to the occurrence of metaplasia. However, after 
statistical analysis, we verified that the differen-
ce between non-keratinized flaps mean thickness 
(0.23 mm) and keratinized flaps mean thickness 
(0.20 mm) was not significant (p = 0.51). There-
fore, there was no statistical influence of the flap 
type on the mean epithelial thickness.

 In 1987, Talja (7) developed a similar ex-
perimental rabbit model for preputial grafts, al-
though the author did not specify if preputial graft 
was keratinized. The results suggested the same 
by demonstrating that the preputial graft did not 
undergo modifications and kept the same number 
of cell layers in a rabbit model.

 Another finding that corroborates with the 
hypothesis that the keratinized epithelium keeps 
its architecture and keratin production when ap-
plied as a flap to the urethra, is the report by Le-
ger (8). The author performed endoscopic biopsies 
after series of cutaneous urethroplasties, demons-
trating that the epidermis still showed a keratin 
malphigian layer, often dense and with hypera-
canthosis, hair and sebaceous glands.

 We then theorize that the keratin layer 
in the external prepuce may act as a barrier, pre-
venting the interaction between the urine and the 
epithelium itself and further modifications in the 
architecture. We observed lower complication rate 
in the keratinized group, particularly diverticula.

 Our study has important limitations, the 
most salient being the short-term of experiment. 
It is not clear that our findings will last in the 
long-term. Another relevant one is related to the 
small number of animals in each group, not al-
lowing us to conclude if the clinical outcome (i.e. 
fistulas and diverticulae) would be different in 
the groups. Furthermore, future studies can bet-
ter exploit histological and quantification analysis 
performing other tests as Proliferating Cell Nucle-
ar Antigen (PCNA), the occurrence of apoptosis 
(Tunel) and nuclear density.

 Despite these limitations, we believe there 
is value in the current report. By adding to the 
limited literature on the topic, we provided addi-
tional experimental data on the complex process 
of healing and integration of flaps in urethral 
surgery showing that keratinized and non-kera-
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tinized epithelium undergo different histological 
modifications when used in urethroplasty.

CONCLUSIONS

 In this short-term rabbit model, we obser-
ved that the stratified squamous keratinized epi-
thelium from the external prepuce kept its keratin 

production. Both keratinized and non-keratinized 
groups presented a slight decrease on the epithe-
lial thickness, however without a statistically sig-
nificant difference between groups.
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Lymphadenectomy (VEIL) in penile cancer: palpable 
lymph nodes
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ABSTRACT        
_______________________________________________________________________________________     

Introduction: Open inguinal lymphadenectomy is the gold standard for the treatment of inguinal metastasis in 
patients with penile cancer (PC). Recently the Video Endoscopic Inguinal Lymphadenectomy (VEIL) was proposed 
as an option to reduce the morbidity of the procedure in patients without palpable inguinal lymph nodes (PILN), 
however the oncological equivalency in patients with PILN remains poorly studied. The aims of this video are 
the demonstration of VEIL in patients with PILN and present the preliminary experience comparing patients with 
and without PILN.
Materials and Methods: The video illustrates the procedure performed in two cases that were previously un-
derwent partial penectomy for PC with PILN. Data from the series of 15 patients (22 limbs operated) with PILN 
underwent VEIL were compared with our series of VEIL in 25 clinically N0 patients (35 limbs operated).
Results: The comparison between the groups with and without PILN found, respectively, these outcomes: age 
52,45 x 53,2 years, operative time 126,8 x 95,5 minutes, hospital stay 5. x 3.1 days, drainage time 6.7 x 5.7 days, 
9 resected lymph nodes on average in both groups, global complications 32% x 26%, cellulitis 4.5% x 0%, lym-
phocele 23% in both groups, skin necrosis 0% x 3%, myocutaneous necrosis 4.5% x 0%, pN+ 33% x 32%, cancer 
specific mortality 7% x 5% and mean follow-up 17.3 x 35.3 months. None of the variables presented p < 0.05.
Conclusions: VEIL is a safe complementary procedure for treatment of PC, even in patients with PILN. Oncologi-
cal results in patients with PILN seem to be appropriate but are still very premature. Prospective multicenter 
studies with larger samples and long-term follow-up should be conducted to determine the oncological equiva-
lence of VEIL compared with open surgery in patients with PILN.
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EDITORIAL COMMENT

 In the present video entitled “Expanded 
criteria for video endoscopic inguinal lymphad-
enectomy in penile cancer”, the authors pres-
ent 2 cases of penile cancer in the patients with 
palpable inguinal lymphadenopathy who were 
managed using a video endoscopic inguinal 
lymphadenectomy approach (VEIL). The video 
nicely depicts the surgical principles and poten-
tial merits of such a minimally invasive surgical 
approach however I would caution the authors 
on stating that a VEIL approach is an oncologi-
cal equivalent surgical option to managing in-
guinal lymph nodes in penile cancer patients 
with palpable lymph nodes. I believe this video 

and abstract would be suitable for publication 
if the authors could appropriately amend their 
conclusions by stating that VEIL remains a poor-
ly studied surgical option to the management of 
palpable inguinal lymphadenopathy among pe-
nile cancer patients. In conclusion, the present 
video highlights that it is in fact feasible to con-
duct such a VEIL approach in this clinical con-
text although its oncological efficacy remains to 
be determined. Lastly, the authors could encour-
age cooperative groups like SWOG or the EORTC 
and/or maybe international high volume penile 
cancer treatment centers to do such a prospec-
tive study which would contrast the oncological 
outcomes and benefits of the VEIL versus open 
inguinal lymphadenectomy approach in appro-
priately matched cohorts of patients.

Philippe E. Spiess, MD
Associate Professor, Department of GU Oncology

Moffitt Cancer Center
Video Section Editor,

International Brazilian Journal of Urology
E-mail: philippe.spiess@moffitt.org
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Laparoendoscopic single-site nephroureterectomy for 
morbid obese patients
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ABSTRACT        
_______________________________________________________________________________________     

Since the first laparoendoscopic single-site (LESS) surgery report in urology in 2007 (1) (Rane A e Cadeddu JA), 
the few reports of LESS extraperitoneal access in the literature were mainly described for less complex cases. 
The aim of this video is to demonstrate the feasibility of LESS extraperitoneal access in a morbid obese patient 
presenting a malignant tumor in the renal pelvis.
The patient is positioned in 90-degree lateral decubitus. An incision is made below the abdominal skin crease 
on the left side of the patient and the anterior rectus fascia is vertically incised with manual dissection of the 
extra/retroperitoneal space. We use an Alexis® retractor to retract the skin maximizing the incision orifice. Three 
trocars (12, 10 and 5 mm) are inserted through a sigle-port. The pedicle was controlled “en bloc” with a vascular 
stapler and the bladder cuff treated by the conventional open approach through the same incision.
Operative time was 126 minutes with minimal blood loss. The pathology reported high grade papillary urothelial 
carcinoma in the pelvis (pT3N0M0) and in the ureter (pTa).
LESS extraperitoneal nephroureterectomy is feasible and safe, even in more complex cases. It is a good alterna-
tive for morbid obese patients and for patients with synchronous distal ureteral tumors for whom an open ap-
proach to the bladder cuff is proposed to avoid incisions in two compartments of the abdominal wall.
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EDITORIAL COMMENT

 The authors demonstrate a very nice and 
useful approach for a retroperitoneal nephro-
ureterectomy in an obese patient with left upper 
tract urothelial carcinoma. Furthermore, they 
reveal their ingenuity in utilizing readily avail-
able “home-made” materials to facilitate a LESS 
technique. Without doubt, the retroperitoneal 
approach has distinct advantages over trans-
peritoneal access for certain clinical scenarios - 
to include obesity - as evidenced in this video. 
Other advantages from a surgical prospective 
include the avoidance of a hostile abdomen in 
patients who have experienced prior extensive 
abdominal surgery and posteriorly situated tu-
mors in patient candidates for minimally inva-
sive retroperitoneal partial nephrectomies. Clini-
cally, patients managed with minimally invasive 
retroperitoneal techniques often have less pain 
and abdominal ileus, and they frequently expe-
rience earlier hospital discharge and convales-
cence compared to transperitoneal laparoscopic 
approaches.
Lost in this particular video however, is the ad-
ditional decision making that urologists should 
consider when managing patients with upper 
tract disease. In this particular instance, the pa-
tient had pre-operative radiographic evidence of 

locally advanced cancer, confirmed with the fi-
nal pathology revealing multifocal, high-grade, 
invasive urothelial carcinoma (pathologic T3a 
tumor). While the role and the extent of lymph-
adenectomy for upper tract urothelial carcinoma 
has not been clearly elucidated (compared to 
cystectomy for bladder urothelial carcinoma), a 
formal lymphadenectomy should be considered 
under clinical circumstances as demonstrated in 
this patient example. Simply demonstrating an-
other technical modification to removing a kid-
ney, while worthwhile, may not be as important 
as defining improved measures to optimize rates 
of long-term cancer-specific and overall sur-
vival. Along this same pathway is the shifting 
paradigm towards utilizing neoadjuvant chemo-
therapy for possible locally advanced upper tract 
urothelial carcinoma. Many patient candidates 
for cisplatin-based neoadjuvant chemotherapy 
are rendered inappropriate candidates for cispl-
atin-based regimens postoperatively following 
nephroureterectomy due to the now compro-
mised renal function as evidenced by diminished 
renal glomerular filtration and the potential for 
chemotherapy-induced renal toxicity. Careful 
integration of appropriate surgical volume and 
technique, chemotherapy, or other biologic mod-
ifiers will be required to make some impact to-
wards improved oncologic outcomes in patients 
with advanced upper tract disease.

Wade J. Sexton, MD
Associate Member

Urologic Oncology Fellowship Director
Genitourinary Oncology Program

Moffitt Cancer Center
Tampa, Florida

E-mail: wade.sexton@moffitt.org
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Cloacal Exstrophy: a complex disease
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ABSTRACT        
_______________________________________________________________________________________     

Introduction: Cloacal exstrophy is a rare occurrence with an incidence of 1:200,000 to 1:400,000 live births. 
It represents one of the most challenging reconstructive endeavors faced by pediatric surgeons and urologists. 
Aside from the genitourinary defects, there are other associated anomalies of the gastrointestinal, musculoskel-
etal and neurological systems that require a multidisciplinary approach when counseling anxious parents.
Material and Methods: We present a video of a patient with cloacal exstrophy treated with 21 days of life. 
Surgery consisted of separation and tubularization of the cecal plate from the exstrophied bladder halves and 
colostomy construction. The bladder was closed primarily and umbilical scar reconstructed and used for ureteral 
and cistostomy drainage. A urethral catheter was used to guide bladder neck tubularization. A final epispadic 
penis was obtained and planned for further repair in a second step.
Results: The patient had an initial uneventful postoperative course and immediate outcome was excellent. The 
bladder healed nicely but patient presented with abdominal distension in the 5th day of postoperative setting 
requiring parenteral nutrition. The distal colon persisted with lower diameter although non obstructive, but caus-
ing difficulty for fecal progression. Continuous colostomy dilatation and irrigation were required.
Conclusions: Approximating the bladder halves in the midline at birth and primary bladder closure is a viable 
option, intestinal transit may be a issue of concern in the early postoperative follow-up.
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EDITORIAL COMMENT

 The video by Macedo et al. nicely depicts 
the first-stage repair of a cloacal exstropy vari-
ant. Cloacal exstrophy is an uncommon, complex 
congenital malformation with a reported incidence 
between 1 in 200,000 and 1 in 400,000 live births 
(1).
 The patient depicted in the video had a 
fairly well-formed phallus with central union of 
the corporal bodies. Both testicles also appeared 
to be in a scrotal position. Frequently in patients 
with cloacal exstrophy, the penis is small and sep-

arated into two hemiphalluses. This combined with 
wide pubic diastasis can make phallic reconstruc-
tion challenging. Frequently intra-abdominal tes-
ticles are encountered. Historically male-to-female 
gender reassignment with gonadectomy had been 
performed for children with severe phallic insuf-
ficiency. Matthews and colleagues examined tes-
ticles removed during gender reassignment sur-
gery and found that they appeared histologically 
normal (2). The development of gender identity 
begins early in gestation, is multifactorial and in-
completely understood. Increased reports of gender 
identity issues have resulted in reconsideration of 
routine sex reassignment (3,4).

Hubert Swana, MD
Pediatric Urology 

Nemours Children’s Hospital Orlando
E-mail: hswana @nemours.org
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Manuscripts submitted for publication should be 
sent to:

Sidney Glina, M.D, PhD
Editor, International Braz J Urol

by e-mail with attached text fi les and fi gures to: 
submission@brazjurol.com.br

Manuscripts must be written in current En-
glish or Portuguese. Non-native English speakers 
should ask a native specialist in medical English for 
checking the grammar and style. Either American or 
British English may be used but should be consistent 
throughout the manuscript.

A submission letter signed by all authors 
must accompany each manuscript. This letter must 
state that: a)- the paper or portion thereof have not 
been previously published and are not under con-
sideration by another Journal, b)- that all authors 
have contributed to the information or material sub-
mitted for publication, and that all authors have read 
and approved the manuscript, c)- that the authors 
have no direct or indirect commercial fi nancial in-
centive associated with publishing the manuscript, 
d)- that the source of extra-institutional funding, 
specially that provided by commercial companies, is 
indicated, e)- that the study had been reviewed and 
approved by a certifi ed Ethical Board or Committee, 
f)- a non-plagiarism statement ( I (We) declare that 
all material in this assignment is my (our) own work 
and does not involve plagiarism). After accepted for 
publication, the manuscript will become property of 
the International Braz J Urol.

Confl ict of Interest – Any confl ict of inte-
rest, mainly fi nancial agreement with companies 
whose products are alluded to in the paper, must be 
clearly disclosed when submitting a manuscript for 
review. If accepted, a disclosure will be published in 
the fi nal manuscript.

The requirements for authorship and 
the general rules for preparation of manuscripts 
submitted to the International Braz J Urol are in 
accordance with the Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals 
(International Committee of Medical Journal Edi-
tors. Uniform Requirements for Manuscripts Sub-
mitted to Biomedical Journals. Ann Intern Med, 
126: 36-47, 1997). An electronic version of the 
Uniform Requirements is available on various we-
bsites, including the International Committee of 
Medical Journal Editors web site: www.icmje.org.

In response to the concerns of the editors of 
scientifi c medical journals with ethics, quality and 
seriousness of published articles, a Committee on 
Publication Ethics (COPE) was established in 1997 
and a guideline document was published. The Inter-
national Braz J Urol signed, approved, and follows 
the COPE guidelines. The Editor strongly encourages 
the authors to carefully read these guidelines before 
submitting a manuscript (www.publicationethics.
org.uk/guidelines or www.brazjurol.com.br, vol. 26 
(1): 4-10, 2000). 

Peer Review – All submissions are subject 
to editorial review. Typically, each manuscript is 
anonymously forwarded by the Editor to 4 Reviewers 
(at least 2). If the Editor receives confl icting or in-
conclusive revisions, the manuscript is always sent 
to 1 or 2 additional Reviewers before the Editor’s 
decision. If considered necessary by the Editor or 
by the Reviewers, statistical procedures included in 
the manuscript will be analyzed by a statistician. 

 The International Braz J Urol contains six 
sections: Original Article, Review Article, Surgical 
Technique, Challenging Clinical Case, Radiology Page 
and Video Section. The articles should be written in 
Portuguese or English offi cial orthography.

Abbreviations should be avoided, and 
when necessary must be specifi ed when fi rst 
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time mentioned. Unusual expressions may not 
be used. A list of abbreviations must be provided 
at the end of the manuscript. 

Every manuscript submitted to publication 
should have a cover page containing the title, short 
title (up to 50 characters), authors and institution. 
Up to six key words should be provided. These 
words should be identical to the medical subject 
headings (MeSH) that appear in the Index Medi-
cus of the National Library of Medicine (http://
www.nlm.nih.gov/mesh/meshhome.html) .
One of the authors should be designated as cor-
respondent and the complete correspondence 
address, telephone and fax numbers and E-mail 
should be provided. 

If any fi nancial support has been provided, 
the name of the institution should be mentioned.

Original Article: Original articles should 
contain a Cover Page, Abstract, Introduction, 
Materials and Methods, Results, Discussion, Con-
clusions, References, Tables and Legends, each 
section beginning in a separate page and numbe-
red consecutively. Original articles should cover 
contemporary aspects of Urology or experimen-
tal studies on Basic Sciences applied to urology. 
The manuscript text should contain no more than 
2500 words, excluding the Abstract. The number 
of authors is limited to fi ve. References should 
contain no more than 30 citations, including the 
most important articles on the subject. Articles not 
related to the subject must be excluded.

Review Article: Review articles are accep-
ted for publication upon Editorial Board’s request 
in most of the cases. A Review Article is a critical 
and systematic analysis of the most recent publi-
shed manuscripts dealing with a urological topic. 
A State of the Art article is the view and experien-
ce of a recognized expert in the topic. An abstract 
must be provided.

Surgical Technique: These manuscripts 
should present new surgical techniques or instru-

ments and should contain Introduction, Surgical 
Technique, Comments and up to fi ve References. 
An abstract must be provided. At least fi ve cases 
performed with the technique must be included.

Challenging Clinical Case: These ma-
nuscripts should present relevant clinical or 
surgical situations which can bring or consoli-
date our understanding of genesis, natural his-
tory, pathophysiology and treatment of diseases. 
Structure of the articles

Abstract (maximum 200 words) and should 
contain

▪ Main fi ndings: Report case(s) relevant as-
pects

▪ Case(s) hypothesis: Proposed premise subs-
tantiating case(s) description

▪ Promising future implications: Briefl y deli-
neates what might it add? Lines of research that 
could be addressed

Full text (maximum 2000 words):
▪ Scenario: Description of case(s) relevant pre-

ceding and existing aspects;
▪ Case(s) hypothesis and rational: precepts, 

clinical and basic reasoning supporting the case(s) 
hypothesis and the raised scenario. Why is it im-
portant and is being reported?

▪ Discussion and future perspectives: what mi-
ght it add and how does it relate to the current lite-
rature. ‘Take-home message’ - lessons learnt;

▪ Table and/or Figure limits: 2 (plates aggre-
gating multiple images are encouraged) each ex-
ceeding table or fi gure will decrease 250 words of 
the full text;

▪ Number of references: 10-15.

Radiology Page: Will be published upon 
the Section Editor decision.

Video Section: The material must be submit-
ted in the appropriate local, in the Journal’s site, whe-
re all instructions may be found (Video Section link)
Letters to the Editor: The letter should be related 
to articles previously published in the Journal, 
should be useful for urological practice and must 



901

INTERNATIONAL

BRAZ J UROL I N F O R M A T I O N  F O R  A U T H O R S

not exceed 500 words. They will be published ac-
cording to the Editorial Board evaluation.

ILLUSTRATIONS:

The illustrations should not be sent merged in 
the text. They should be sent separately, in the 
fi nal of the manuscript.

1) The number of illustrations should not exceed 
10 per manuscript.
2) Check that each fi gure is cited in the text.
3) The legends must be sent in a separate page.
4) The legends of histological illustrations should 
contain the histological technique and the fi nal 
magnifi cation.
5) The International Braz J Urol encourages color 
reproduction of illustrations wherever appropriate.
6) All histological illustrations should be sup-
plied in color. 

 
ELECTRONIC SUBMISSION:

1) Do not embed the fi gures in the text, but su-
pply them as separate fi les.
2) For Submitting Photographs Electronically, 
please:
Supply photographs as TIFF (preferable) or JPG 
fi les. The TIFF of JPG should be saved at a re-
solution of 300 dpi (dots per inch) at fi nal size.
If scanned, the photographs should be scanned at 
300 dpi, with 125mm width, saved as TIFF fi le and 
in grayscale, not embed in Word or PowerPoint.
3) For Submitting Line Artwork Electronically 
please note that:
Line drawings must be supplied as EPS fi -
les (give an EPS extension, e.g. Fig01.eps).
Use black text over light to mid grey and 
white text over dark grey or black shades.
Use lower case for all labeling, except for initial 
capitals for proper nouns and necessary mathe-
matical notation. Centre each fi le on the page and 
save it at fi nal size with the correct orientation. 
We recommend a minimum fi nal width of 65 mm, 
but note that artwork may need to be resized and 
relabeled to fi t the format of the Journal.

4) IMPORTANT - Avoid - Do Not

a) DO NOT embed the images in the text; save 
them as a separate fi le 
b) DO NOT supply artwork as a native fi le. Most 
illustration packages now give the option to “save 
as” or export as EPS, TIFF or JPG.
c) DO NOT supply photographs in PowerPoint or 
Word. In general, the fi les supplied in these for-
mats are at low resolution (less than 300 dpi) and 
unsuitable for publication. 
d) DO NOT use line weights of less than 0.25 point 
to create line drawings, because they will nor 
appear when printed.

TABLES: The tables should be numbered with Ara-
bic numerals. Each table should be typed on a sin-
gle page, and a legend should be provided for each 
table. Number tables consecutively and cites each 
table in text in consecutive order.
REFERENCES: The References should be numbered 
following the sequence that they are mentioned in 
the text. The references should not be alphabeti-
zed. They must be identifi ed in the text with Ara-
bic numerals in parenthesis. Do not include unpu-
blished material and personal communications in 
the reference list. If necessary, mention these in 
the body of the text. For abbreviations of jour-
nal names refer to the “List of Journals Indexed 
in Index Medicus” (http://www.nlm.nih.gov). The 
authors must present the references according to 
the following examples; the names of all authors 
must be included; when exist more than six au-
thors, list the fi rst six authors followed by et al. 
The initial and the fi nal pages of the reference 
should be provided:

Papers published in periodicals: 

▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM, 
Lingeman JE: Shock wave lithotripsy monotherapy 
for renal calculi. Int Braz J Urol. 2002; 28:291-301.
▪ Holm NR, Horn T, Smedts F, Nordling J, de la 
Rossete J: Does ultrastructural morphology of 
human detrusor smooth muscle cell characterize 
acute urinary retention? J Urol. 2002; 167:1705-9.
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Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia, 
WB Saunders. 1986; vol. 1, p. 25.

Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In: 
Milford EL (ed.), Renal Transplantation. New York, 
Churchill Livingstone. 1989; pp. 181-95.

The Int Braz J Urol has the right of reject 
inappropriate manuscripts (presentation, number 
of copies, subjects, etc.) as well as proposes mo-
difi cations in the original text, according to the 
Referees’ and Editorial Board opinion.

THE EDITORS SUGGEST THE AUTHORS 
TO OBSERVE THE FOLLOWING GUIDELINES 
WHEN SUBMITTING A MANUSCRIPT:

The Ideal Manuscript may not exceed 
2500 words.

The Title must be motivating, trying to 
focus on the objectives and content of the ma-
nuscript.

Introduction must exclude unnecessary 
information. It should briefl y describe the reasons 
and objective of the paper.

Materials and Methods should describe 
how the work has been done. It must contain su-

ffi cient information to make the study reproduci-
ble. The statistical methods have to be specifi ed.

The Results should be presented using 
Tables and Figures whenever possible. Excessive 
Tables and Figures must be avoided. The tables 
should not be repeated on the text.

The Discussion must comment only the re-
sults of the study, considering the recent literature. 

Conclusions must be strictly based on the 
study fi ndings.

References should contain no more than 
30 citations, including the most important articles 
on the subject. Articles not related to the subject 
must be excluded.

The Abstract must contain up to 250 words 
and must conform to the following style: Purpose, 
Materials and Methods, Results and Conclusions. 
Each section of the manuscript must be synthe-
sized in short sentences, focusing on the most 
important aspects of the manuscript. The authors 
must remember that the public fi rstly read only 
the Abstract, reading the article only when they 
fi nd it interesting. 

NOTE:
Recent issues of the International Braz J Urol must 
be observed concerning the presentation form of 
the manuscript.
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The authors should observe the following checklist before submitting a manuscript 
to the International Braz J Urol

� The sequence of manuscript arrangement is according to the Information for Authors.

� The Article is restricted to about 2,500 words and 6 authors.

� Abbreviations were avoided and are defi ned when fi rst used and are consistent throughout the text.

� Generic names are used for all drugs. Trade names are avoided.

� Normal laboratory values are provided in parenthesis when fi rst used.

� The references were presented according to the examples provided in the Information for Authors. The references were 
numbered consecutively, following the sequence that they are mentioned in the text. They were identifi ed in the text using 
Arabic numeral in parenthesis. The names of all authors were provided. When exist more than six authors, list the fi rst 
sixauthors followed by et al. The initial and the fi nal pages of the reference should be provided. The number of references 
must be accordingly to the informed in the Instructions for Authors, depending on the type of manuscript.

� The staining technique and the fi nal magnifi cation were provided for all histological illustrations. The histological illustra-
tions are supplied in color.

� Legends were provided for all illustrations, tables, and charts. All tables and charts were in separate pages and referred to 
in the text. All illustrations and tables are cited in the text.

� An Abstract was provided for all type of articles. The length of the Abstract is about 250 words.

� A corresponding author with complete address, telephone, Fax, and E-mail are provided.

� A submission letter and a disclosure form, signed by all authors, are included.

� The authors should included written permission from publishers to reproduce or adapt a previously published illustrations 
or tables.

� Confl ict of Interest – Any confl ict of interest, mainly fi nancial agreement with companies whose products are alluded to in 
the paper, is clearly disclosed in the manuscript.

� Check that each fi gure is cited in the text. The illustrations are not merged in the text.

� The photographs are supplied as TIFF or JPG fi les and saved at a resolution of 300 dpi (dots per inch) at fi nal size.

� The photographs should be scanned at 300 dpi, with 125mm width, saved as TIFF fi le and in grayscale, not embed in Word 
or PowerPoint.

� A list of abbreviations is provided.
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