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	 The	March	-	April	2011	issue	of	the	International	Braz	J	Urol	presents	original	contributions	
from	different	countries.	Below,	the	editor’s	comment	highlights	some	of	those	papers.

Doctor	Mafra	and	colleagues,	from	ABC	School	of	Medicine,	Santo	André,	Brazil,	presented	
a	study	to	determine	the	frequency	of	genetic	alterations	in	a	population	of	Brazilian	infertile	men	
with	severe	oligozoospermia	or	non-obstructive	azoospermia.	In	that	study,	143	infertile	men	with	
severe	 oligozoospermia	 or	 non-obstructive	 azoospermia	 underwent	 a	 genetic	 study	 comprising	
karyotype	analysis	and	Y-microdeletion	investigation.	Genetic	abnormalities	were	found	in	18.8%	
of	the	studied	subjects.	Chromosomal	abnormalities	were	found	in	6.2%	of	the	patients,	being	more	
prevalent	in	the	azoospermia	group	(11.6%)	than	in	the	oligozoospermia	group	(4%).	Chromosomal	
variants	were	found	in	8.3%,	and	Y-chromosome	microdeletions	in	4.2%	of	the	patients.	The	authors	
concluded	that	there	is	a	possible	relationship	between	genetic	abnormalities	such	as	chromosomal	
aberrations/variants	and	Y-chromosome	microdeletions	and	non-obstructive	azoospermia	and	se-
vere	oligozoospermia.	It	suggests	that	such	patients	should	be	karyotyped	and	receives	counseling	
before	they	are	referred	for	assisted	reproduction	technique.	Dr.	Sandro	Esteves,	from	Androfert,	
Campinas,	Brazil,	provided	an	editorial	on	this	paper.

Doctor	Ferronha	and	colleagues,	from	São	Jose	Hospital,	Lisboa,	Portugal	and	Service	d’	
Urologie	Hôpital	Bichat,	Paris,	France,	compared	the	peri-operative,	short-term	and	long-term	post	
operative	results	of	radical	retropubic	prostatectomy,	laparoscopic	radical	prostatectomy	and	robotic	
assisted	laparoscopic	prostatectomy	in	the	most	recent	studies	evaluable.	Based	on	the	literature	the	
conclusion	was	that	no	one	surgical	approach	is	superior	in	terms	of	functional	and	early	oncologic	
outcomes. Potential advantages of any surgical approach have to be confirmed through longer-term 
follow-up	and	adequately	designed	clinical	studies.	Dr.	Mauricio	Rubinstein,	Dr.	Matvey	Tsivian,	
Dr.	Alexander	Tsivian	and	Dr.	Lisias	N.	Castilho	provided	interesting	editorials	on	this	paper.

Doctor	Ghalayini	and	colleagues,	from	King	Abdullah	University	Hospital	-	Jordan	University	
of	Science	&	Technology	-	Irbid,	Jordan,	evaluated	the	prophylactic	potential	of	herbal	decoction	
from	Rubus	idaeus,	by	assessing	the	effect	of	administration	in	experimentally	induced	calcium	
oxalate	(CaOx)	nephrolithiasis	in	mice.	Group	I	was	used	as	a	negative	control.	Group	II	was	only	
given	daily	intra-abdominal	injection	of	glyoxylate	and	group	III	and	IV	were	given	100	mg/kg/day	
and	200	mg/kg/day	of	aqueous	extract	of	R.	idaeus	by	gavage,	respectively	in	addition	to	glyoxylate	
injection.	The	authors	suggested	that	the	Rubus	idaeus	has	a	prophylactic	effect	on	CaOx	stones	
in	nephrolithic	mice.	There	is	a	possible	role	of	lipid	peroxidation	in	CaOx	stone	formation	which	
may	has	a	relationship	with	the	major	risk	factors	in	urine	including	oxalate,	calcium,	phosphorus	

doi: 10.1590/S1677-55382011000200001	
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and	malondialdehyde.	Dr.	Ricardo	Miyaoka,	from	State	University	of	Campinas,	Campinas,	Brazil,	
provided	an	editorial	on	this	paper.

Doctor	Koifman	and	colleagues,	from	Mario	Kröeff	Hospital,	Souza	Aguiar	Municipal	Hos-
pital	and	National	Cancer	Institute,	determined	epidemiological	characteristics	of	penile	cancer	in	
Rio	de	Janeiro,	its	associated	risk	factors	and	clinical	manifestations.	Between	2002	and	2008,	they	
evaluated	230	patients.	Grade	I	tumors	were	present	in	87	(37.8%)	of	the	patients,	grade	II	in	131	
(56.9%)	and	grade	III	in	12	(5.3%).	Lymphovascular	embolization	was	observed	in	63	(27.3%)	and	
koilocytosis	in	124	(53.9%)	patients.	Of	the	total,	41.3%	had	corpora	cavernosa	or	corpus	spongiosum	
infiltration, and 40 (17.4%) had urethral invasion. Prophylactic lymphadenectomy was performed 
on	56	(36.1%),	therapeutic	lymphadenectomy	on	84	(54.2%)	and	hygienic	lymphadenectomy	for	
advanced	disease	on	15	(9.7%)	patients.	Dr.	Fernando	Korkes,	Dr.	Philippe	E.	Spiess	and	Dr.	Leon-
ardo	Oliveira	Reis	provided	editorials	on	this	paper.

Doctor	Palma,	from	State	University	of	Campinas,	Brazil,	performed	a	critical	review	on	the	
Arc	to	Arc	minisling	(Palma´s	technique).	The	initial	results	were	encouraging,	with	9/10	patients	
cured	at	the	6	weeks	post-operative	visit.	However,	infection	and	extrusion	of	the	minisling	resulted	
in	sling	extrusion	and	removal,	with	5	patients	remaining	cured	at	12	months.	The	author	concluded	
that	the	Arc	to	Arc	minisling	was	a	good	concept,	but	failed	because	of	the	poor	technology	available	
at	that	time.	Dr.	Peter	Petros	provided	an	editorial	on	this	paper.

     Miriam Dambros, M.D.
	 	 	 	 	 Editor-in-Chief
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Laparoscopic or Robot-Assisted Radical Prostatectomy?
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ABSTRACT

Purpose: To compare the perioperative, short-term and long-term postoperative results of radical retropubic prostatectomy 
(RRP), laparoscopic radical prostatectomy (LRP) and robotic assisted laparoscopic prostatectomy (RALP) in the most 
recent studies evaluable.
Materials and Methods: Using PubMed we have undertaken a search based on references from major and recent articles 
with considerable sample sizes.
Results: The operative blood loss and the risk of transfusion were lower in the laparoscopic and robotic-assisted approaches. 
The surgical duration was shorter in the open and robotic group. Regarding the positive margins, continence and potency 
no substantial differences between the RRP, LRP, and RALP were found.
Conclusions: Our results suggest that no one surgical approach is superior in terms of functional and early oncologic out-
comes. Potential advantages of any surgical approach have to be confirmed through longer-term follow-up and adequately 
designed clinical studies.
 
Key words:  retropubic prostatectomy; open prostatectomy; laparoscopic prostatectomy; robotic prostatectomy; out-
comes
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INTRODUCTION

 Improvements in the knowledge of the 
anatomy of  Santorini’s dorsal venous complex, 
the neurovascular bundle and the striated urethral 
sphincter have allowed significant updates to surgical 
technique and subsequently to the standardization of 
the anatomic radical retropubic prostatectomy (RRP), 
as described by Walsh in 1982 (1,2). Many other 
important contributions have provided, by detailed 
anatomical studies, the optimization of the surgical 
technique, with the purpose of reducing short-term 
and long-term complications (3-10). Regardless of 

 Re�ie�� ArticleRe�ie�� Article
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the vital importance of cancer control, patients are 
frequently concerned with any negative effects on 
urinary continence and sexual potency after surgery. 
Any effort to reduce these two important functional 
side- effects is a crucial goal for treatment innova-
tions. The innovation of RRP has the potential to 
improve these side-effects.
 Therefore, there is a growing interest in the 
development and improvement of minimally invasive 
approaches, to maintain the oncologic quality of 
care as well as to reduce the effect of treatments on 
patients’ quality of life. Minimally invasive surgery 
(MIS) is a term which includes a variety of proce-
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dures that prefer closed or local procedures with 
“less trauma” to open surgery. The classification of 
MIS is being constantly updated to include surgical 
techniques which allow reduced damage, decreased 
morbidity, less postoperative pain, shorter hospital 
stays and better cosmetics in conjunction with com-
parable diagnostic accuracy and therapeutic outcome 
to open surgery. As a result, laparoscopy and robotics 
have been widely used in urology for the treatment 
of prostate cancer particularly in recent years. In 
1992 laparoscopic radical prostatectomy (LRP) was 
proposed by Schuessler et al. (11) but only standard-
ized by Gaston in 1997. Some centers in Europe 
developed LRP, a technically demanding procedure 
with a significant learning curve and apparently good 
oncologic and functional results, after proper training 
(12-14).
 In 2000 Binder and Kramer (15) reported 
the first LRP assisted by a robotic master-slave 
system (Da Vinci, Intuitive Surgical, Sunnyvale, 
CA.) and Menon et al. (16) standardized the ro-
botic assisted laparoscopic prostatectomy (RALP) 
technique. Since then there has been increasing 
popularity of this new technology and several 
series have been published, with a significant 
contribution to the widespread diffusion of this ap-
proach (17,18). RALP offers many benefits reduc-
ing the difficulty involved in performing complex 
laparoscopic urologic procedures, particularly for 
non-laparoscopic surgeons (19,20). Therefore, its 
application might already yield a real advantage 
by shortening learning curves compared to con-
ventional laparoscopy (21).
 Despite the broad diffusion of LRP and 
RALP in recent years, only a few studies comparing 
the results of the new approaches to the classical 
retropubic technique are currently available. To 
date no randomized trials, to our knowledge, have 
been undertaken. MIS continues to evolve, however, 
further evaluation is required in order to confirm and 
validate the published reports (22). Meta-analyses 
allow for the pooling and quantification of results 
from different studies. As a result, we performed a 
systematic review to compare perioperative, cancer 
control, urinary continence, and sexual potency 
outcomes of the latest studies evaluating the three 
surgical techniques.

MATERIAL AND METHODS

Search Strategy

 A search was conducted in October 2009 
using Pub Med (of National Library of Medicine 
and the National Institutes of Health, including the 
MEDLINE database) from 2000 to 2009. We also 
performed additional searches based on references 
from relevant review articles both in English and in 
French. However, a special emphasis was placed on 
the latest publications.
 We used citations and combinations of the 
terms “prostatectomy” and “outcome”, key words 
as “open”, “robotic”, “laparoscopic”, “continence” 
and “potency”. We simply retrieved publications that 
referenced cancer control outcomes (i.e., pT2, pT3, 
positive margins, and localized disease) and functional 
outcomes as urinary continence or sexual potency and 
only included studies with a minimum sample size 
of 60 patients. Articles published only as abstracts 
and reports from meetings were not included in the 
review.
 The authors independently reviewed the 
records in order to select the papers pertinent to the 
subject of the review. Outcomes were tabulated and 
analyzed from the resulting articles. Comparative and 
non-comparative studies were included.

Study Selection

 After initial screening of inappropriate ab-
stracts, the reference search identified 52 publications 
with major records, which we then studied in detail for 
content relevant to this review. Thirty-seven reports 
were identified (44702 patients) which had the latest 
pertinent results and were therefore suitable for data 
comparison (Table-1).

PERIOPERATIVE OUTCOMES (Table-2)

Operative Length

 The evaluation of the operative time in dif-
ferent and heterogenic series is very complicated 
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Table 1 – Studies included in the comparison between RRP, LRP and RALP.

Author Year Type of study Center N patients

Badani (17) 2007 NC : R S 2766
Patel (18) 2008 NC : R S 1500
Rocco (26) 2009 C : O/R S   360
Farnham (29) 2006 C: O/R S   103
Hu (30) 2006 C : L/R S   358
Schroeck (41) 2008 C : O/R S   362
Krambeck (42) 2009 C: O/R S   882
Touijer (46) 2008 C : O/L S 1430
Zorn (53) 2007 NC : R S   744
Chan (54) 2008 C : O/R S   660
Murphy (55) 2009 NC : R S   400
Ham (56) 2009 NC : R S   321
Martina (57) 2005 NC : L S   114
Rozet (58) 2005 NC : L S   600
Lein (59) 2006 NC : L S 1000
Christopher (60) 2008 NC : L S 1000
Mirandolino (61) 2009 NC : L M (4)   780
Gosseine (62) 2009 C : L/R S   125
Stolzenburg (63) 2009 NC : L M (3) 2400
Hsu (64) 2003 NC : O S 1024
Han (65) 2004 NC : O S 9035
Kundu (66) 2004 NC : O S 3477
Roehl (67) 2004 NC : O S 3478
Ward (68) 2004 NC : O S 7268
Saranchuck (69) 2005 NC : O S 1133
Jurczok (70) 2007 C : O/L S   240
Joseph (71) 2006 NC : R S   325
Mottrie (72) 2007 NC : R S   184
Borin (73) 2007 NC : R S   400
Van der Poel (74) 2009 NC : R S   151
Lepor (75) 2004 NC : O S   491
Jacobsen (76) 2007 C : O/L S   239
Tewari (77) 2008 NC : R S   215
Link (78) 2005 NC : L S   122
Rassweiler (79) 2006 NC : L S   562
Walsh (80) 2000 NC : O S    64
Michl (81) 2006 NC : O S   389

44702

NC= non-comparative; C = comparative; O = Open; L= Laparoscopic; R= Robotic; S = Single institution; M = Multi-center.
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is not mentioned in the studies or not included in the 
overall operative time and consequently leading to 
potential bias. Contrary to what was initially thought, 

Table 2 – Perioperative results of RRP, LRP and RALP series.

Study Year N
(patients)

OR 
Time 
(min)

Mean 
EBL
(mL)

% Transfused
Positive Margin Rate (%)

    pT2               pT3            Total

Robotic

Badani (17) 2007 2766 154 142 1.5  13 35 12.3
Zorn (53) 2007   744 234 222 1.2     12.9    44.8 18.8
Schroeck (41) 2008   362 - 150 - - - 29.3
Patel (18) 2008 1500 105 111 0.5   4 34   9.3
Chan (54) 2008   660 207 140 0.8     11.3 45 17.9
Murphy (55) 2009   400 186 - 2.5     9.6    42.3 19.2
Rocco (26) 2009   120 215 200 - 17 34 22
Ham (56) 2009   321 219 402 - - -  33.3
Weighted means 6873 141.75    158.22   1.20   10.48      37.45  15.33

Laparoscopic

Martina (57) 2005   114 - - - 7.4 48,3 17
Rozet (58) 2005   600 173 380  1,2 14.6 25.6 17.7
Hu (30) 2006   358 246 200  2.2 - - -
Lein (59) 2006 1000 266 - - 15 21,1 -
Christopher (60) 2008 1000 177 200  0.4 18.5 56,3 13,3
Mirandolino (61) 2009   780   124.9    335.9  5.3 16.4 34.6 19.58
Gosseine (62) 2009   125 241 538  6.4 - - -
Stolzenburg (63) 2009 2400  150.7 -  0.7 - - -
Weighted means 6377    179.13    289.5    1.62 15.99 35.85 16.49

Open

Hsu (64) 2003 1024 131 813 - - - -
Han (65) 2004 9035 - - - 7.7 26.9 14.7
Kundu (66) 2004 3477 - - - - - -
Roehl (67) 2004 3478 - - - - 18,1 19
Ward (68) 2004 7268 - - - 28 58 38
Saranchuck (69) 2005 1133 - - - - - 13
Farnham (29) 2006   103 - 664    2.9 - - -
Jurczok (70) 2007   240 120 550 9 - - -
Krambeck (42) 2009   564 204 - 13.1 - - -
Weighted means 26322 152.20 755.60 10.85 16.75 36.78 23.42

LRP = laparoscopic radical prostatectomy; RRP = radical retropubic prostatectomy; RALP = robotic assisted laparoscopic prosta-
tectomy.

due to discrepancies in reporting this data to include 
set-up and pelvic lymph node dissection, especially 
when reporting on console docking time which often 
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open radical prostatectomy (RP) surgery was not in 
our review the one with the lowest operative dura-
tion (10 minutes more than RALP). This might be 
partially explained by the small number of studies 
of open RP with the variable time, particularly in 
the latest and largest series. In fact, there has been a 
lack of studies of open RP since the beginning of this 
decade and most of the numbers of the last reports 
came from comparative and retrospective studies. 
Nowadays, the institutions and surgeons with huge 
numbers in RRP do not report their updated series. 
However, in the randomized clinical trial of Guazzoni 
et al. (23) on level of evidence 1b, the operative time 
was slightly longer in LRP than in open RP. Rozet 
et al. (24) conducted a comparative study of robotic 
versus pure laparoscopic radical prostatectomy and 
showed that there was no significant difference in 
median operative time between the groups in centers 
with substantial laparoscopic experience.
 We noticed in the different studies of robotic 
or laparoscopic interventions a decreasing mean sur-
gical time from the first cases particularly in the 2009 
series Patel et al. (18), evaluating a single-surgeon’s 
experience of 1500 consecutive RALPs, recently 
reported a decrease in the duration from 120 min. in 
the first 300 cases to 105 min in the last 300 patients 
of the series. This was in agreement with the review 
conducted by Ficarra et al. (25), which showed that 
RALP is more time-consuming than RRP in the earlier 
phase of the learning curve, but that such differences 
disappeared with a larger robotic cohort of cases.

Blood Loss and Transfusion

 After comparing the blood loss and transfu-
sion rate it seems that open RP has a higher estimated 
blood loss and subsequently a greater need for trans-
fusion. Beside the fact that most of the last series of 
RRP do not include these two variables, the practice 
behavior of some surgeons can diverge widely, as 
well as the absolute indications for a blood transfu-
sion. This means that in some institutions the need for 
blood transfusion can depend on predetermined he-
moglobin levels alone, others only when patients are 
symptomatic and others still as standardized protocol. 
Thus, a comparison between different studies might 

be biased essentially by practice patterns. It has been 
hypothesized to be a hallmark advantage of pneumo-
peritoneum laparoscopy and tight haemostatic control 
as most intraoperative blood loss originates from the 
venous sinuses, the tampon effect created by pneumo-
peritoneum helps to reduced blood loss, as well the 
early identification and meticulous ligation of vessels 
facilitates the limitation of blood loss. Guazzoni et al. 
(23) demonstrated lower blood loss and transfusion 
rates in the patients randomized to LRP (level of evi-
dence: 1b). In Rocco et al. (26) comparison analysis 
showed that the mean blood loss during RALP was 
significantly lower than in RRP (200 vs. 800 mL; P 
< 0.001). The cumulative analysis of  Ficarra et al. 
(25) showed that blood loss and transfusion rates 
were significantly lower in the patients undergoing 
LRP. The review of Parsons et al. (27) showed that 
the laparoscopic/robotic-assisted prostatectomy group 
was associated with significantly less operative blood 
loss, a 77% decreased risk of perioperative transfusion 
and considerably decreased incidence of periopera-
tive transfusion compared to the open RP. According 
to Tewari et al. (28) and Farnham et al. (29) and like 
pure LRP, RALP showed considerably less blood loss 
and lower transfusion rates compared to RRP (level of 
evidence: 2b). Blood loss and transfusion rates in the 
LRP and RALP series were overlapping, according to 
Hu et al. (30) On the other hand, Lepor  (31) compared 
the rate of allogeneic blood transfusion reported by 
experts performing open and laparoscopic surgery in 
institutions of reference and concluded that there seem 
to be no clinically significant differences between 
transfusion rates among expert surgeons performing 
open versus LRP.

SURGICAL MARGIN STATUS

 The most important objective of radical 
prostatectomy is the oncologic cure (31). The great 
majority of biochemical recurrences will develop 
within the first 5 years after surgery (32). As this 
type of cancer is usually a slow growing disease it 
will take many years before the true impact of radical 
prostatectomy on cancer control is known. The posi-
tive surgical margins (PSM) percentage after RP is an 
independent predictive factor of biochemical recur-
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rence, local recurrence and the development of distant 
metastasis especially in patients with extracapsular 
extension and high-grade disease (33). Hence, the 
PSM is one of the major outcomes to be evaluated in 
any surgical treatment proposed for prostate cancer. 
However, it is important to recognize that a PSM does 
not always indicate the presence of residual disease 
or that a negative margin assumes total eradication of 
the disease (34). Positive margin rate depends not only 
on the surgical technique but also on different factors 
such as the pathologist’s criteria (35), patient selection 
(36), the period in which the surgery took place, and 
whether the margin status is also based on additional 
tissue sampling (37). For that reason, assessment 
of positive margin rates between the different tech-
niques of radical prostatectomy should theoretically 
only compare cases from the same period and with 
matching criteria. Several studies such as Atug et al. 
(38) and Patel et al. (39) showed that surgeon’s experi-
ence and learning curve could affect and predict the 
oncologic outcome after surgery, by lowering PSM 
percentages with increased surgeon practice. How-
ever, a recent study by Shah et al. (40) suggests that an 
excellent oncologic outcome can be obtained during 
the learning curve. Positive margin status should also 
be distributed according to its pathologically stage: 
organ confined (pT2) versus those with extracapsular 
extension (pT3). Thus, a positive margin in men with 
pT2 disease is most likely attributable to a breach of 
technique from an inadvertent capsular incision. The 
results are conflicting for the comparison of PSM rates 
among the different surgical techniques (open, lapa-
roscopic and robotic). In Parsons et al. (27) review of 
comparative studies showed no significant differences 
in overall risk or incidence of PSM between the three 
approaches and tumor stage. Similarly, Schroek et al. 
(41) and Krambeck et al. (42) found no significant dif-
ference in PSM rates between RALP and RRP and no 
considerable difference in the risk of prostate-specific 
antigen (PSA) recurrence after adjusting for clinical 
and pathological variables. A paper by Hu et al. (43) in 
2008 compared open RP and MIS (pure laparoscopic 
or robotic assisted) by extracting the information di-
rectly from Medicare database, eliminating selection 
bias, between the years 2003 and 2005. The outcomes 
included salvage treatments and complications. In 
this publication, disease control was established by 

checking the need for secondary cancer treatments 
(salvage radiation therapy or adjuvant hormonal 
therapy) after one year of follow-up. Men undergoing 
MIS had a dramatic increase in secondary salvage 
cancer treatments for presumed failure to control the 
disease. Frota et al. (44) in a comparative study also 
indicated a similar oncologic outcome for the differ-
ent techniques. In contrast with these results, Smith 
et al. (45) reported a lower overall incidence of PSM 
after RALP than RRP, 15% and 35%, respectively. 
The incidence of PSM rate according to pathological 
stage was also higher in the open series than in the 
RALP groups (in pT2 tumors, 9.4% for RALP vs. 
24.1% for RRP, in pT3 tumors, 50% for RALP vs. 
60% for RRP). Likewise, in a cumulative analysis of 
positive surgical margins, Ficarra et al. (25) showed 
a statistically significant difference in favor of RALP 
over RRP (relative risk 1.58, 95% CI 1.29–1.94; P < 
0.001) but no statistically significant variation was 
found when the analysis was limited to only those 
patients with pT2 prostate cancer.

FUNCTIONAL OUTCOMES

Urinary Continence (Table-3)

 Continence is defined using many different 
definitions, leading to a lack of standardized criteria 
of continence, restricting the matching of continence 
rates between different surgical approaches. Another 
limitation is the availability of short and long-term 
follow-up in the investigations and variation of data 
collection methods. In the evaluation of continence 
we might use a pad test, bother due to incontinence 
or physical examination. Although incontinence 
post-radical prostatectomy should be measured with 
self-administered disease-specific quality-of-life in-
struments, the questionnaire capturing pad use, bother 
and degree of incontinence raises questions about 
patients’ global perceptions of continence after open 
radical prostatectomy. Since men with total control 
or occasional dribbling, men requiring no pads or a 
single pad over a 24-hour interval, and men with none 
or a low level of inconvenience due to incontinence, 
consistently considered themselves continent, thereby 
legitimizing these definitions of continence after 
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radical prostatectomy. In this review, the definition of 
continence-adopted to calculate the outcomes, when 
more than one definition was available in the study, 
was the use of no absorbent pads or the use of one 
pad only for security. Likewise, the heterogeneous 
follow-up and the different data make it even harder to 
compare the studies. Our comparison between studies 
revealed a continence rate in the 6-month and the first 
year that was virtually equal between the three differ-

ent approaches but with a slight advantage for the RRP 
(91.6%). In the short-term follow-up the RALP group 
presented a quicker improvement of continence with 
88% as opposed to 71% and 68% of LRP and RRP, 
respectively. Age appears to have a negative impact 
on continence and the open RP group, which presents 
the best outcome after the first year of follow-up, has 
the lowest mean age (60.85 years). We should also 
take into consideration the fact that this comparison 

Table 3 – Continence of RRP, LRP and RALP series.

Study Year N
(patients) Age (y) Follow-up (month)

1 3 6 12

Robotic

Joseph (71) 2006 325 60 56 93   96
Mottrie (72) 2007 184 62 71 89 97 -
Borin (73) 2007 400 61.2   70.5 89 97 -
Krambeck (42) 2009 294 61 - - -     91.8
Murphy (55) 2009 395 60.2 - - -     91.4
Rocco (26) 2009 120 63 - 70 93  97
Van der Poel (74) 2009 151 60 - - 54 70
Weighted means   1869 60.86    65.31      88.05      88.84      90.66

Laparoscopic

Rozet (58) 2005 498 62 - - - 98
Martina (57) 2005 114 66 71 94 96 -
Lein (59) 2006 952 62 - - - 76
Christopher (60) 2008   1000 62 - - -    94.9
Mirandolino (61) 2009 780   64.6 - - -    87.9
Gosseine (62) 2009 125   61.7 - 47 70 83
Stolzenburg (63) 2009   2400   63.3 -   71.7 -    94.7
Weighted means   5869     62.95     71.00     71.49     82.40     90.75

Open
Kundu (66) 2004   2737 61 - - - 93
Lepor (75) 2004  491    58.8 - 70.9 87.2 92.1
Jacobsen (76) 2007  172 - - - - 87
Touijer (46) 2008  222 - - - - 75
Krambeck (42) 2009  564 61 - - - 93.7
Rocco (26) 2009  240 63 - 63 83 88
Weighted means 4426     60.85 - 68.31 85.82 91.58

LRP = laparoscopic radical prostatectomy; RRP = radical retropubic prostatectomy; RALP = robotic assisted laparoscopic prosta-
tectomy.
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is probably biased by an enormous lack of data from 
the first trimester, especially in the open RP group. 
Tewari et al. (28) in a non-randomized comparative 
study have also suggested that RALP presented earlier 
continence recovery than RRP. Similarly, RALP pro-
vided a significantly better continence outcome than 
RRP in a matched-pair analysis by Rocco et al. (26) 
In contradiction to the prior outcomes, several studies 
such as Krambeck et al. (42) have shown equivalent 
continence rates for RRP 93.7%, and RALP 91.8%, at 
the 1 year follow-up (P = 0.344). The paper by Touijer 
et al. (46), showed a statistically significant differ-
ence in favor of RRP; patients undergoing LRP had 
a 2-fold higher risk of being incontinent. However, 
a cumulative analysis by Ficarra et al. (25) suggests 
that the continence rates after RRP or LRP are similar. 
Comparing LRP and RALP a paper by Joseph et al. 
(47) also did not find differences in continence rates in 
a follow-up of 6-month after surgery. Finally, Parsons 
et al. (27) showed no significant difference between 
LRP or RALP and RRP (relative risk 1.07, 95% CI 
0.75 - 1.5, P = 0.70; relative difference 0.03, 95% 
CI - 0.06 to 0.12, P = 0.49), after having analyzed 
urinary continence rates within a 1 year follow-up in 
four comparative studies. Nevertheless, in general, 
very little data on continence is available in studies 
comparing RALP to LRP or to RRP. Expressive con-
clusions on whether any particular technique is better 
in achieving continence are unfeasible. Fortunately, 
the vast majority of men reach continence within 1 
year of the surgical procedure (48).

Potency (Table-4)

 Potency is one of the most complex and 
important outcomes to compare after RP. Similar to 
continence, it has no clear definition but is commonly 
accepted as the capability to achieve a spontaneous 
erection and/or maintain an erection adequate for in-
tercourse. However, as there is a lack of standardized 
assessment of postoperative potency the researchers 
use different ways to assess potency. Most studies 
used some form of questionnaire (International Index 
of Erectile Function, Expanded Prostate Cancer Index 
Composite) as well as telephone or personal inter-
views. Without homogeneous methods for defining 

and evaluating erectile sexual function and sexual sat-
isfaction, comparison of potency rates in the different 
studies will not determine which surgical technique 
accomplishes superior potency outcomes. The prob-
ability of recovered potency is time dependent (49), so 
it is important to have a minimum follow- up period of 
12 to 18 months. Recent studies have suggested that 
erectile function continues to improve in some men 
years after radical prostatectomy (50). Most of the 
studies used in this review do not have such a long fol-
low-up period and commonly they record the rates for 
the 12-month period after the surgery, although they 
frequently lack information regarding the short-term 
period (1-3 months). Consequently, we could only 
analyze the state of potency rates in the medium term 
(1 year). For post-operative potency, numerous factors 
came into play such as age, baseline potency, baseline 
sexual activity, the stability of any relationship, car-
dio-vascular comorbidities and the use of medications. 
Only the age factor was considered in the majority 
of the studies. The other significant factors, such as 
partner relationships were not commonly mentioned: 
a patient who had regained his erection might not 
have a sexual partner and as a result will not answer 
a questionnaire or an interview as regards whether 
or not they have had intercourse after prostatectomy. 
Younger patients regained their potency better, as 
showed in the laparoscopic group with a medium age 
of 58 years and a 73.88% potency rate after 12 months. 
Besides, the type of prostatectomy (open, laparoscopic 
or robotic) that is performed, the type of nerve-sparing 
procedure, surgical technique used during dissection 
(cautery-free technique) and the surgeon’s experience 
also contribute to the final potency status. Some of 
the studies analyzed specified whether they performed 
nerve-sparing technique, if it was bilateral or only 
unilateral and rates of potency for each subgroup. 
Although bilateral nerve-sparing procedures show, in 
general, better functional outcomes than those with 
only unilateral or nerve-excising procedures, we chose 
to evaluate only the overall potency rate as most of 
the studies, especially in the open PR group, lacked 
this information. We reached a mean overall potency 
rate that was very close between the three different 
approaches in the range of 71-74%, which represents 
a very interesting outcome for the population studied. 
Whether there is difference in the potency rates after 
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RRP, LRP or RALP is still not clear. We observed 
very similar results, nevertheless different studies 
have reported contradictory conclusions. Krambeck 
et al. (42) reported comparable potency rates between 
RALP and RRP after 1 year of follow-up (RALP 
70.0%, RRP 62.8%, P = 0.081). Likewise, Frota et 
al. (44) concluded that there were no comparative 
studies showing superior results in terms of potency 

from one technique to the others. Roumeguere et al. 
(51) also reported comparable potency rates of open 
versus laparoscopic radical prostatectomy after 1 year, 
whereas Namiki et al. (52) reported delayed return of 
sexual function with laparoscopic radical prostatec-
tomy. Other studies’ results, such as those by Rocco 
et al. (26), had opposite findings and showed higher 
potency rates after RALP than RRP at 3, 6 and 12 

Table 4 – potency of RRP, LRP and RALP series.

Study Year N
(patients)

Age (y) Overall Potency
(at ≥ 12 months)

Robotic

Joseph (71) 2006   325 60 77.1
Mottrie (72) 2007   184 62 -
Tewari (77) 2008   215 60 87
Krambeck (42) 2008   294 61 -
Rocco (26) 2009   120 63 61
Murphy (55) 2009   395    60.2 62
Van der Poel (74) 2009   151 60 -
Weighted means 1684      60.65      71.63

Laparoscopic

Martina (57) 2005   114 66 32
Link (78) 2005   122    58.3   54.3
Rassweiller (79) 2006   562 -   72.4
Christopher (60) 2008 1000 62   65.6
Mirandolino (61) 2009   780    64.6   60.9
Stolzenburg (63) 2009 2400 55   84.9
Weighted means 4978     58.65     73.88

Open

Walsh (80) 2000    64 57 86
Kundu (66) 2004 1834 61 75
Saranchuck (69) 2005   647 58 62
Michl (81) 2006   389    63.5 -
Touijer (46) 2008   222 -    58.5
Krambeck (42) 2009   564 61    62.8
Rocco (26) 2009   240 63     88.00
Weighted means 3960      60.80     70.76

LRP = laparoscopic radical prostatectomy; RRP = radical retropubic prostatectomy; RALP = robotic assisted laparoscopic prosta-
tectomy.
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months (RALP 31%, 43% and 61%, respectively; RRP 
18%, 31% and 41%, respectively; P = 0.006, 0.045 
and 0.003, respectively). Likewise, Tewari et al. (28) 
suggested earlier potency recovery after RALP rather 
than RRP.

CONCLUSION

 According to the operative blood loss and 
transfusion outcomes, it appears that the results 
were better in the laparoscopic and robotic-assisted 
approaches, though in terms of surgical duration out-
come, the open and robotic groups seem to have short-
er times. Regarding the positive margins, continence 
and potency, it appears that there are no substantial 
differences between the three variants. Thus, it was not 
possible to confirm the superiority of any one surgical 
approach in terms of functional and early oncologic 
outcomes even though it was not subject to statistical 
analysis. Although it was not the goal of this work, 
many other outcomes (tissue damage, in-hospital stay, 
costs, health related quality of life, recurrence and can-
cer-specific survival rates) can and should be assessed 
in the future when comparing these techniques, taking 
into account that most of the time these records can 
be very complex or extremely subjective for scrutiny. 
The lack of prospective randomized studies precludes 
definitive conclusions. Hence, the ideal study design 
for comparing the three approaches would be a trial 
in which patients are randomized to these techniques, 
applying the same clinical pathways and methodology 
for assessing outcomes performed by surgeons with 
the same level of skill and experience. One thing is for 
certain: the selection of the best surgeon, rather than 
the surgical approach is the most crucial aspect.
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EDITORIAL COMMENT

 Open radical prostatectomy is the gold stan-
dard and most widespread treatment for clinically 
localized prostate cancer.
 With wider availability of minimally inva-
sive radical prostatectomy techniques, there is a de-
bate regarding the standard treatment of the manage-
ment of localized prostate cancer.
 Because no prospective, randomized trials 
comparing the different techniques have been per-
formed, outcomes must be assessed from published 
series by centers that focus on the three techniques.
 The operative blood loss and the risk of 
transfusion are lower in the laparoscopic and ro-
botic-assisted approaches. The surgical duration is 
usually shorter in the open and robotic group. As re-
gards positive margins, continence and potency no 
substantial differences between the techniques were 
found. 
 As the authors concluded perfectly: “The 
lack of prospective randomized studies precludes 
definitive conclusions. Hence, the ideal study de-
sign for comparing the three approaches would be 
a trial in which patients are randomized to these 
techniques, applying the same clinical pathways and 
methodology for assessing outcomes performed by 

surgeons with the same level of skill and experience. 
One thing is for certain; the selection of the best sur-
geon, rather than the surgical approach is the most 
crucial aspect.”
 Further research is needed to examine the 
specific techniques used by experienced surgeons 
that are associated with improved outcomes.
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EDITORIAL COMMENT

 The authors’ endeavor to compare the out-
comes of open, laparoscopic and robot-assisted radi-
cal prostatectomy is a challenging one. The results 
of this study reveal concerning findings with regards 
to the quality of evidence in the literature. A decade 
after the introduction of robot-assisted technique of 
radical prostatectomy, the quality of data is embar-
rassing making it almost impossible to draw any 
conclusions from an extensive review of publica-
tions undertaken by the authors. The call for ran-
domized controlled trials is justified. However, an 
even more important topic must not be overseen: a 

striking paucity of high quality non randomized data. 
The authors acknowledge several difficulties in their 
study emphasizing differences in data collection, 
definition of outcomes and reporting of those in the 
literature. Moreover, it is apparent how the reported 
results mostly reflect academic, high volume institu-
tions and highly experienced surgeons and may not 
be generalized to other settings.
 The search for the best approach to radical 
prostatectomy must consider several issues includ-
ing oncologic, functional and quality of life out-
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comes as well as surgeon’s expertise, and the ever 
more pressing issue of healthcare costs. Obtaining 
high quality data with accurate and uniform defini-
tions is of paramount importance as it allows accu-

rate analysis of the surgeon’s experience and enables 
a direct comparison with other settings. Until such 
data is available, neither equivalence, nor superiority 
of one approach over another can be claimed.
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EDITORIAL COMMENT

 By means of a systematic review of the in-
ternational literature, the authors did not find sig-
nificant differences between the results achieved 
through open radical retropubic prostatectomy, pure 
radical laparoscopic prostatectomy and the robot-as-
sisted laparoscopic surgery. The differences found in 
the details only enhance the importance of the main 
conclusion - there are no differences between the 
three techniques in over 44,000 patients that were 
analyzed. Although the robotic technique is in evi-
dence, there is no solid scientific basis for its alleged 
superiority, as other have demonstrated (1).
 The great flaw of this paper was not includ-
ing perineal surgery in its analysis. The results of 
the perineal surgery are competitive in relation to the 
other techniques and it deserved a comparison in a 
systematic review such as this one (2).
 The pure laparoscopic surgery and the retro-
pubic surgery both have high rates of complications, 
even when performed by great experts (3). The final 
truth in the treatment of prostate cancer is yet to be 
declared.
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ABSTRACT

The combined use of radiation therapy (RT) and androgen deprivation for patients with localized high-risk prostate cancer 
is commonly accepted as the standard treatment among uro-oncologists. Preclinical studies have provided rationale for 
the use of this combination. Additionally, results of phase 3 studies using conventional doses of RT have supported the 
combined approach. Other phase 3 studies have also shown a benefit for using higher doses of RT; however, the role of 
androgen deprivation in this context is not clear. The optimal duration of the androgen deprivation, in both the neoadjuvant 
and adjuvant setting, is still under investigation. This article critically reviews the data on the use of RT combined with 
androgen deprivation for the treatment of high-risk prostate cancer with emphasis on the results of phase 3 trials.
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INTRODUCTION

 Despite worldwide variability in incidence 
rates, prostate cancer (PC) remains one of the most 
frequent cancers and stands among leading causes of 
cancer deaths (1). Although high tumor control and 
survival rates are observed in patients with favor-
able prognostic factors, 15 to 20% of tumors present 
unfavorable features at diagnosis responsible for the 
most important burden of the disease (2).
 The definition of high risk prostate cancer 
differs according to different risk classifications, 
but most commonly involves PSA level above 20 
ng/mL, T3-T4 disease or Gleason score (GS) higher 
than 7. Main treatment options for this group of pa-
tients include radiation therapy (RT) plus androgen 
deprivation therapy (ADT) or radical prostatectomy, 
in selected cases.

 Review Article

doi: 10.1590/S1677-55382011000200003 

 RT has been used for decades in the treatment 
of PC; however, it is known that approximately one 
third of all patients with clinically localized disease 
treated with RT alone will present tumor recurrence 
within 5 years post-treatment (3). If we analyze 
high-risk disease only, these numbers are even more 
significant. Therefore, attempts to improve treat-
ment results are essential for this group of patients. 
Possible alternatives to improve RT results include, 
among others, the use of higher doses of irradiation, 
and the use of agents, which optimize the radiation 
effect.
 Since the publication of a Canadian-born 
physician, Dr. Charles B. Huggins, showing that 
prostate cells depend on androgen stimulation for 
their growth (4), the use of androgen blockade has 
been widely explored in the management of PC. 
The pharmacological androgen ablation has some 
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advantages over the orchiectomy including the pos-
sibility of testosterone recovery after the medication 
is discontinued as well as the absence of possible 
psychological effects related to testicles removal. 
Currently, different classes of drugs are used to 
decrease the androgen levels including luteinizing 
hormone-releasing hormone (LHRH) agonists, which 
are the most commonly used, LHRH antagonists and 
anti-androgens. The use of estrogens in the form of 
diethylstilbestrol (DES) was associated to an in-
creased risk of thromboembolic and cardiovascular 
events, therefore was practically abandoned as a 
means of androgen suppression (5,6).
 Several phase 3 studies have proved the ben-
efit of ADT for metastatic patients (7,8). In an attempt 
to improve results for non-metastatic disease, the use 
of ADT associated with RT has also been studied for 
several decades (9). The purpose of this article is to 
critically review main randomized trials on external 
beam RT combined with ADT for the treatment of 
high risk PC.

MATERIAL AND METHODS

 Data for the present review were identified by 
a structured MEDLINE search up to May 31, 2010. 
The search was carried out by combining the terms 
‘‘prostate cancer’’, “high risk”, “radiotherapy”, ‘‘hor-
mones’’, ‘‘androgen deprivation’’, “dose-escalation”, 
“randomized trial” and “phase 3”. Only publications 
in English were considered. All randomized trials 
addressing the use of a LHRH agonist with external 
beam RT for non-metastatic, high risk localized PC 
(experimental arm) in comparison to RT alone (stan-
dard arm) were included and reviewed. A search for 
studies including external beam radiation therapy 
plus hormonal therapy versus hormonal therapy 
alone was also performed. Relevant abstracts from 
meetings were also considered for the analysis. Other 
options of hormonal suppression such as surgical 
castration (10) and oral estrogen therapy (9) were 
not included in this review because of their irrevers-
ible castration pattern and known toxicity profile, 
respectively. The single study using bicalutamide as 
the ADT method was also excluded from this analysis 
given that it was not a trial exclusively designed to 

compare RT versus RT and ADT but rather a study 
comparing bicalutamide alone versus the same plus 
a curative treatment (11,12). In order to assess data 
to support the use of ADT with higher doses of RT, 
randomized trials on dose-escalation were also re-
viewed (13-17).
 For the purpose of this review  we adopted 
the Genito Urinary Radiation Oncologists of Canada 
definition of risk stratification (18), as follows: low 
risk (≤ T2a, PSA ≤ 10 ng/mL and GS < 7), intermedi-
ate risk (T2b-T2c, or PSA 10-20 ng/dL or GS 7) and 
high risk (≥ T3a, PSA > 20 ng/mL or GS > 7).

BIOLOGICAL BASIS FOR THE COMBINED 
TREATMENT

 Several experimental studies have outlined 
the potential benefits from the combination of ADT 
with RT. A dose-response study by Zietman et al. 
(19,20) demonstrated that androgen deprivation in the 
form of orchiectomy reduces the dose of RT necessary 
to control 50% of the tumor (TCD50). In that study, 
nude mice bearing Shionogi adenocarcinoma allograft 
were treated with RT with or without orchiectomy at 
different time sequences. They reported that the com-
bination of RT and ADT led to a better tumor control, 
and that timing of ADT plays an important role on the 
effectiveness of this combined therapy. Orchiectomy 
12 days prior to RT (neoadjuvant) produced a signifi-
cantly greater decline in the TCD50 than if performed 
during or after RT.
 In another study, Kaminski et al. (21) also re-
ported as well an increased overall tumor-cell killing 
in animal models and, in addition, a longer doubling 
time in the surviving PC cells after the neoadjuvant 
treatment. In their experiment, rats bearing Dunning 
rat PC cell lines were treated with RT and tempo-
rary ADT (orchiectomy followed by testosterone 
replacement) at different time sequences. Temporary 
ADT for 14 days before RT resulted in a statistically 
significant lengthening of tumor growth compared 
with RT given during the 14 days of ADT or when 
RT was given before the 14 days of ADT. This study 
hypothesizes a protracted effect on tumor growth 
after neoadjuvant ADT even after the androgen level 
is restored.
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 The effect of hypoxia on PC has been exten-
sively studied in the recent years. It is known that 
PC low oxygen levels are associated with treatment 
failures and poor prognosis (22). Prostate tumors 
often have an erratic and inefficient pattern of vas-
cularization, which leads to intermittent or chronic 
hypoxia (23). An inadequate tissue oxygenation 
is the prime trigger of angiogenesis by increasing 
several angiogenic factors including Vascular Endo-
thelial Growth Factor (VEGF) and its receptors (24). 
Androgen deprivation has shown to down regulate 
VEGF expression causing apoptosis of endothelial 
cells and consequently decreased vascularization. 
Thus, ADT may play a role in an at least transient 
“normalization” of the tumor vascularization not 
only by reducing immature, leaky tumor vessels 
but also by the death of peri-vascular cells causing 
decreased interstitial pressure (25-27). In this area, 
measurements of vascular efficacy like microvas-
cular density (28,29) and vascular morphology 
(30) have been shown to be promising predictors 
of clinical outcome. As result of ADT, decreased 
vascular resistance has been demonstrated using 
Doppler ultrasound (31,32). Milosevic et al. (33) 
studying 237 PC patients reported significant het-
erogeneity in prostate oxygenation, with a range of 
median pO2 from 0 to 75 mm Hg. In addition, they 
were the first authors to clinically prove that ADT 
increased PC oxygenation. Thus, despite being far 
from a complete understanding, effects on tissue 
vascularization and hypoxia seem to contribute 
importantly for the additive effect seen with the 
combined treatment.
 The combination of ADT plus RT leads to 
an increased apoptotic cell-killing and improves both 
tumor vasculature and tissue oxygenation and this 
potential synergistic effect may explain the difference 
in outcomes from the surgical series.
 Systemically, ADT may prevent the dis-
semination of micro-metastasis due to inhibition of 
DNA synthesis and cell proliferation as well as the 
increased apoptotic ratio (34). There is also some 
evidence of tumoricidal immune system response 
triggered by androgen suppression (35). Despite 
many preclinical trials providing theoretical basis for 
the ADT prescription, several mechanisms still lack 
further elucidation.

PHASE 3 TRIALS OF RADIATION 
THERAPY WITH OR WITHOUT 
ANDROGEN DEPRIVATION THERAPY

 Most studies did not define treatment op-
tions according to risk categories, clustering patients 
together. In these situations, we calculated, whenever 
possible, the proportion of high risk group disease 
based on patient’s characteristics information (clinical 
stage, PSA level and Gleason score) contained within 
the text of the article. For the purpose of this review, 
we have divided the trials into two groups: those 
starting hormonal treatment (HT) before RT (neoad-
juvant trials) and trials testing the use of HT after RT 
(adjuvant trials). From these studies, emphasis will 
be given towards the group of patients with high risk 
features for treatment failure.

Neoadjuvant Trials

 Five randomized trials directly compared the 
use of ADT before and during RT to RT alone (Table-
1). Apart from being conducted in different eras, 
these trials differed in several other aspects including 
patient selection, HT scheduling and duration, RT 
delivery, and definition of end-points. These issues 
are discussed in detail below.

RTOG 8610

 This study (36,37) was the first trial testing 
the hypothesis that short-term neoadjuvant ADT 
combined with RT could improve treatment out-
comes in patients with locally advanced disease. 
From 1987 to 1991, 456 patients with bulky T2-T4 
disease (≥ 5 x 5 cm of palpable tumor) were random-
ized to receive ADT with goserelin and flutamide 
for 2 months before and 2 months concomitantly 
with RT or to receive RT alone. The majority of pa-
tients included had high risk disease. Despite being 
conducted before the PSA era, for those 29% of the 
patients who had PSA measurement available, the 
median level pre-treatment was 26.3 ng/mL. After 
central pathological review, 66% of the patients were 
considered to have a Gleason score ≥ 7. The 10-year 
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overall survival (OS) was not statistically different 
between the combined treatment and the control 
group (42.6% vs. 33.8%, respectively, p = 0.12) 
(37). However, deaths resulting from PC at 8 and 
10 years were significantly decreased with the short 
course of HT, 23% vs. 33% (p = 0.05) and 23% vs. 
36% (p = 0.01), respectively. Of note, this positive 
outcome was based on a centrally histopathological 
review and not on the original institutional GS on 
which the randomization was based.

QUEBEC L-101

 The Quebec L-101 study (38) randomly al-
located 161 patients with clinical stage T2-T3 to RT 
alone, or to 3 months of neoadjuvant treatment prior 
to RT, or to ADT 3 months before, 2 months during, 
and 5 months after RT. Thirty percent of the patients 
had T3 tumors, 25% GS 7 or more, and median PSA 
values ranged from 9 to 12 ng/mL, thus the high risk 
population was only a minor part of this study. At 

Table 1 – Completed phase III trials of neoadjuvant androgen deprivation therapy.

Trial N 
Approx. 

% of High 
Risk 

RT 
(Gy)

Median
Follow-

up
(yrs)

Scheme Local
Failure bNED Overall

Survival

RTOG 
8610 
(37)

456 70 65-
70

13.2
11.9

RT alone
RT + 4mos HT

10yrs 10yrs 10yrs
p=.18‡ 20 p=.0001 34 p=.12

35 42

Quebec
L-101 
(38)

161 30 64 5 RT alone
RT + 3mos HT
RT + 10mos HT

7yrs
NR 42 p<.05† NR

66
69

D’Amico 
(40)  206 20 70 7.6 RT alone

RT + 6mos HT

5yrs 8yrs

NR 55 p<.05 61 p=.01
79 74

TROG
96-01 
(42) 

802 84 66 5.9 RT alone
RT + 3mos HT
RT + 6mos HT

5yrs 5yrs
28 p<.05† 38 p<.05† NR
17 52
12 56

RTOG
9408 
(43)

1979 11 66 9.2
9.1

RT alone

RT + 4mos HT

2yrsϒ 10yrs 10yrs
39

21

p=.001 59

74

p=.01 57

62

p=.03

RT = radiation therapy; yrs = years; Bned = biochemical no evidence of disease; mos = months; HT = hormone therapy; NR- not 
reported. ‡ = no failure rates given; † = no statistically significant difference between arms using hormonal therapy; ϒ = positive re-
biopsies at 2 years.
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a median follow-up of 5 years, the actuarial 7 year 
biochemical control was statistically better for both 
groups receiving ADT when compared to RT alone. 
However, there was no significant difference between 
both arms receiving ADT (p = 0.6).

D’Amico Study

 D’Amico et al. (39,40) compared 6 months of 
total ADT (2 months before, during and after RT) to 
RT alone. Two hundred and six patients with clinical 
stage T1b-2bN0M0 and at least 1 unfavorable prog-
nostic factor were enrolled to the study. Unfavorable 
prognostic factors were a PSA >10 ng/mL (maximum, 
40 ng/mL), GS 7-10, evidence of extracapsular ex-
tension, or seminal vesicle invasion by endorectal 
magnetic resonance imaging. The majority of patients 
(79%) were classified as intermediate risk and the 
remaining as high risk PC. Those receiving RT with 
ADT had a statistically significant improved 8-year 
OS (74% vs. 61% %, p = 0.01). In a post randomiza-
tion analysis of the study, the authors evaluated the 
benefit of ADT by risk group (41). Both patients in 
the intermediate and high risk groups had an im-
provement in overall survival, although for the latter 
group the difference was only marginally significant 
(p = 0.06). This result might be related to the small 
number of high risk patients, around 44, included in 
this trial.

TROG 9601

 The Trans-Tasman Radiation Oncology 
Group (TROG) 9601 study (42) included about 83% 
of high risk patients. From 818 patients included, 38% 
had PSA ≥ 20 ng/mL, 40% had T3-4 disease and 17% 
had GS ≥ 8. Patients were randomized to RT alone, 3 
months of total ADT and RT with neoadjuvant ADT 
starting 2 months before RT or 6 months of total ADT 
with neoadjuvant ADT starting 5 months before RT. 
In both arms using ADT, there were improvements 
in biochemical and local control. No statistically 
significant improvement in overall survival between 
treatment arms was shown; however, a trend of in-
creasing benefit with increasing GS and PSA levels 

was observed. Six months of ADT significantly re-
duced the probability of cancer related deaths (HR = 
0.56, 95% CI, 0.32 to 0.98, p = 0.04).

RTOG 9408

 RTOG 9408 (43) has focused on whether a 
short course of ADT (same schema used in the RTOG 
8610) improves OS in localized PC (T1b-T2b, PSA ≤ 
20 ng/mL and no involved nodes). Intermediate risk 
patients represented the majority of patients accrued 
(54%) followed by low risk (35%) and a minority of 
high risk patients (11%).
 The addition of hormonal treatment to RT 
improved the 10 year overall survival from 57% to 
62% (p = 0.03). However, on a hypothesis-generat-
ing subset analysis by risk category, no statistically 
significant improvement in OS or disease specific 
survival was found with the addition of 4 months of 
HT for the high risk patients. The small number of 
high risk patients included in this study and the short 
duration of the HT may explain the lack of benefit for 
these patients.
 In these previous trials, some differences in 
the RT scheme are important to highlight. They dif-
fered significantly in terms of clinical target volume 
(CTV). In RTOG studies 8610 and 9408 (37,43), RT 
was typically delivered electively to the whole pelvis 
to a dose of 44-46 Gy with the prostatic target volume 
boosted to a total dose of 65 to 70 Gy. In the TROG 
9601 (42) and D’Amico et al. studies (40), pelvic 
lymph nodes were clearly not included in the CTV. 
In the TROG 9601 study, RT was delivered to the 
prostate and seminal vesicles to a total dose of 66 Gy, 
while in the D’Amico et al. trial, 45 Gy was given to 
the prostate and seminal vesicles followed by 22 Gy 
to the prostate volume alone.
 Also, different criteria for biochemical failure 
post-RT have been used, making direct comparison 
between series very difficult, if not inappropriate. The 
only trials using the recently adopted “PSA nadir + 2 
ng/mL” Phoenix criteria (44) were the TROG 9601 
and RTOG 9408.
 In summary, the use of neoadjuvant HT in 
combination with RT has consistently shown improve-
ments in different clinical outcomes. Two randomized 
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trials have unequivocally shown overall survival 
benefit for the neoadjuvant treatment; however, they 
only included a minor portion of high risk patients, 
different end-points were used and treatments varied 
significantly among studies making an objective 
interpretation of the results rather difficult. From the 
available data, it appears that short-term hormonal 
therapy, when combining with RT, is inadequate 
therapy for high risk PC patients.

Adjuvant Trials

 Four randomized trials compared adjuvant 
HT post-RT to no further treatment (38,45-50). 
Table-2 depicts in detail these studies. One trial using 
bicalutamide as the HT means (11) was not included 
in this analysis. Similarly to the previously described 
studies in the neoadjuvant setting, trials with adjuvant 
HT also differ in several aspects.

EORTC 22863

 In the European Organization for Research 
and Treatment of Cancer (EORTC) 22863 study, 415 
patients with T1-2 World Health Organization (WHO) 
histopathological grade 3 (9%) or T3-4 any histo-
pathological grade, N0-1 (91%) were randomized 
to RT alone versus RT plus concurrent and adjuvant 
ADT. Patients received HT on the first day of RT, for 
36 months. Ciproterone, an antiandrogen agent, was 
given for one month prior to ADT. Given the eligibil-
ity criteria, it is fair to assume that most patients were 
in the high risk category. This was the first study to 
show a survival benefit with the combined treatment 
for locally advanced PC. At a median follow-up of 
66 months, in patients receiving ADT for 36 months 
the 5-year survival rate was 78% compared to 62% in 
the RT group (p = 0.0002) [hazard ratio of 0.51 (95% 
CI 0.36-0.73)].

RTOG 9202

 RTOG 9202 randomized 1554 patients to 
receive 24 months of ADT or no further treatment 

after 2 months of neoadjuvant HT and 2 months of HT 
given concomitantly with RT. Patients with T2c-T4 
disease, N0-NX, and PSA < 150 ng/mL were included. 
Although the use of 24 month HT after neoadjuvant 
and concurrent HT showed significant improvement in 
biochemical control, disease-specific and disease-free 
survival rates, there was no significantly improved 
10-year OS compared to neoadjuvant and concurrent 
HT for the whole group.
 An unmistakable analysis of results based 
on risk categories is obviously not possible to be 
performed given the lack of risk stratification in the 
study. However, we estimated that, at least, 55% of 
the patients had high risk disease considering that 
55% had T3-T4 disease and 33% had PSA levels 
higher than 30 ng/mL at presentation. In a subgroup 
analysis, patients with a GS ≥ 8 (30%) had a sig-
nificant improvement in OS at 10 years (31% vs. 
45%, p = 0.0061). Nevertheless, it is important to 
keep in mind the potential limitations of a subgroup 
analysis.
 The lack of survival benefit for all patients 
included in the RTOG 9202 study may be due to the 
large number of patients with GS ≤ 7 (70%) and/or 
the shorter duration of HT compared to the EORTC 
22863 trial.

RTOG 8531

 RTOG 8531 randomized 945 patients with 
clinical stage T3 (57%), extracapsular or seminal 
vesicle involvement post-operatively (15%) or pa-
tients with nodal disease (28%) to RT alone versus 
RT and adjuvant ADT, starting in the last week of RT, 
and given indefinitely or until evidence of disease 
progression. Although the exact percentage of high 
risk patients cannot be determined, the vast majority 
of the patients had high risk features (they had to have 
T3 disease or T1-T2 with nodal metastasis). The long-
term results of the RTOG 8531 study (46) confirmed 
the significant improvement in disease-specific sur-
vival and overall survival for patients receiving the 
combined treatment. Additionally, subgroup analysis 
of node-positive patients (n = 173) has shown statisti-
cally significant improvement in 5-year overall survival 
and cause specific survival to be replaced by estimated 
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progression-free survival (51). Of note, although ADT 
was supposed to be taken for life, its median duration 
was only 2.2 years (52).

QUEBEC L-200

 Quebec- L200 study (38) compared neo-
adjuvant and concomitant ADT (total of 5 months) 
to neoadjuvant, concomitant and a short course of 
adjuvant ADT (total of 10 months). Two hundred 
ninety six patients with T2-T3 disease were eligible. 
Fifteen percent were T3, 30% had GS ≥ 7 and 24% 
had PSA level higher than 20 ng/mL. Thus, at least 
one third of these patients are likely to be in the high 
risk category. At a median follow-up of 3.7 year, 

the 4 year biochemical control was 70% and there 
was no statistical difference between the 2 groups 
(p = 0.54). Overall survival data was not presented. 
Unfortunately an analysis based on risk stratification 
was not carried out by the authors.
 All these adjuvant trials were not importantly 
different in terms of RT dose prescription. In the 
RTOG 8531, RTOG 9202, and EORTC 22863 all 
patients were planned to receive pelvic irradiation to 
a total dose of 44 to 46 Gy followed by a boost of 20 
to 25 Gy to the prostate, thus achieving a total dose 
of 70 Gy. A lower total dose of 64 Gy was delivered 
in the Quebec-L200 study using field sizes of 8 x 8 
cm to 10 x 10 cm.
 The mortality for all causes was significantly 
reduced in two trials, EORTC 22863 and RTOG 8531 

Table 2 – Completed phase III trials of adjuvant androgen deprivation therapy.

Trial N

Approx. 
% of 
High 
Risk 

RT 
(Gy)

Median
 Follow 

up
 (yrs)

Scheme Local
Failure bNED Distant 

Metastasis
Overall 
Survival

RTOG 
85-31
 (46)

945 100 65-
70 7.6

RT alone

10yrs 10yrs 10yrs 10yrs

38 p<.05 9 p=.0001 39 p=.0001 39 p=.002
RT+ HT 
for life

23 31 24 49

EORTC
22863 
(48) 415 100 70 5.5

RT 
alone

5yrs 5yrs 5yrs 5yrs

7 p<.05 45 p<.05 29 p<.05 62 p=.00002

RT + 36mos 
HT

1 76 10 78

RTOG 
92-02
(50) 1554 >55 70 5.8

RT + 4mos 
HT

10yrs 10yrs 10yrs 10yrs

22 p<.05 32 p<.05 23 p<.05 51 p=.36

RT + 24mos 
HT

12 48 15 54

Quebec
L-200
(38)

296 33 66 3.7

RT + 5mos 
HT

4yrs

NR 70 p=.55 NR NR

RT + 10mos 
HT

70

RT = radiation therapy; yrs = years; Bned = biochemical no evidence of disease; HT = hormone therapy; NR = not reported.
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(Table-2). RTOG 8531, EORTC 22863 and RTOG 
9202 have shown significant reduction in biochemi-
cal, local and distant failure rates with the use of HT 
and RT. These trials were not specifically designed for 
the high risk population; however subgroup analysis 
in some of these studies showed that the adjuvant 
benefit was evident for these patients.
 All studies taken together, overall survival 
rates from neoadjuvant and adjuvant trials reflect an 
important heterogeneity in terms of patients’ selec-
tion, timing and duration of HT (Figure-1).

Optimal Duration of Hormonal Therapy

 With regards to the neoadjuvant treatment, the 
optimal duration of the HT and the timing of RT are 
uncertain. In most studies, RT begins 2 to 3 months 
after institution of ADT. In a multicenter Canadian 
trial (53,54), 378 men with low-risk (n = 98), inter-
mediate-risk (n = 163), or high-risk (n = 117) local-
ized disease were randomized to conventional dose 

RT (66 Gy) with either 3 or 8 months of neoadjuvant 
ADT. At a median follow-up of 6.6 years, disease-free 
survival, OS, and patterns of failure were similar in 
both groups. However, 8 months of neoadjuvant ADT 
was associated with a significant prolongation of 7-
year disease-free survival rate for men with high-risk 
disease (59% versus 33%; p = 0.01). An update of 
the Canadian study (55) shows that the biochemical 
response to neoadjuvant ADT before RT, and not dura-
tion of HT, appears to be the most critical determinant 
of benefit in the setting of the combined therapy. Men 
achieving a PSA ≤ 0.1 ng/mL before RT seem to have 
a significantly higher biochemical control compared 
to those whose PSA pre-RT is > 0.1 ng/mL (55.3% 
vs. 49.4%, p = 0.014).
 A recent secondary analysis of the RTOG 
9413 study (56), which randomized patients to short 
course neoadjuvant and concomitant HT plus RT 
versus short course adjuvant HT shows that those 
who reached a PSA level < 0.3 ng/mL at completion 
of HT had an improved cancer-specific survival when 
compared to patients with a PSA ≥ 0.3 ng/mL, regard-

Figure 1 – Overall survival curves of the combined treatment arms (radiation therapy plus androgen deprivation therapy), not strati-
fied for risk groups, from the EORTC 22863 (48), RTOG 9408 (43), D’Amico et al. (40), RTOG 9202 (50), RTOG 8531 (46) and RTOG 
8610 (37) studies.
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less of the sequencing of the HT (F. Cury, personal 
communication, April, 2010). This study included 
more than 70% of patients with high risk features. 
De Crevoisier et al. (2) also reported similar findings 
to the predictive value of the PSA decline prior to 
RT. For high risk patients, a PSA < 0.2 ng/mL after 
3 months of neoadjuvant ADT predicted higher rates 
of biochemical and clinical control. These findings 
are in agreement with the Canadian trial and if this 
provocative finding proves to be real, the HT dura-
tion may be individually tailored to the PSA nadir, 
avoiding unnecessary hormone-related toxicities and 
costs.
 The optimal duration of adjuvant HT after 
RT is also under investigation. A recent study by the 
EORTC (57) compared, on a non-inferiority design, 
RT plus 36 months of ADT versus the same RT 
plus 6 months of ADT for high risk patients. Good 
performance patients (970 evaluable) with T1c-T2b 
stage, pathological nodal stage N1-N2, and no clinical 
evidence of metastatic spread (M0) or with clinical 
tumor stages T2c-T4, clinical nodal stages N0-N2, 
and no clinical evidence of metastatic spread were 
enrolled. After a median follow-up of 6.4 years, the 5-
year overall mortality and prostate-specific mortality 
for short-term vs. long-term suppression was 19.0% 
vs. 15.2% and 4.7% vs. 3.2%, respectively. Despite 
the relatively short follow-up period, these results 
are important and appear to confirm the importance 
of long-term HT for high risk patients.
 A challenging, hypothesis-generating second-
ary analysis of the RTOG 8531 study (52) reported 
that prolonged HT with LHRH agonist for more than 5 
years might be associated with improved outcomes in 
patients with locally advanced localized PC, as com-
pared to a shorter duration. D’Amico et al. (58), in a 
non-randomized fashion, compared short versus long-
term HT from a pooled analysis of patients enrolled 
in three prospective randomized trials and treated 
either with 36 or 6 months of androgen suppression 
and pelvic RT. They concluded that the longer use of 
hormonal therapy was not associated with increased 
survival.
 Quebec PCS IV (Principal investigator: Dr. 
A. Nabid) is a recently completed study that random-
ized over 600 patients with high risk disease to 18 
versus 36 months of HT, both arms receiving RT. 

The forthcoming results of the Quebec trial together 
with those of the ongoing RADAR study (59) that 
compares 6 to 18 months of HT with will hopefully 
shed further light on this intriguing and important 
scheduling question.

HORMONAL THERAPY ALONE FOR 
HIGH RISK DISEASE

 After the positive results from EORTC 22836 
with the use of long-term adjuvant HT in combination 
with RT, some investigators questioned the real value 
of RT in these patients and hypothesized that perhaps 
the major benefits achieved was in fact related to the 
use of HT alone. To determine whether long-term HT 
alone would be as effective as the combination of HT 
and RT, 3 randomized trials addressing this issue have 
been completed and are described below.
 In 1996, the Scandinavian Prostate Cancer 
Group and the Swedish Association for Urological 
Oncology started a phase III trial exploring the role of 
local RT in addition to HT in patients with high-risk 
disease (60). They randomized patients to ADT alone 
or RT plus ADT. The HT consisted of 3 months of 
total androgen blockade followed by flutamide until 
progression or death. After a median follow-up time 
of 7.6 years, prostate specific mortality at 10 years, the 
primary endpoint of the study, was 24% in the ADT 
alone group versus 12% in the combined treatment 
group (95% CI 4.9-19.1%, p < 0.0001). The overall 
mortality at 10 years was 39.4% in the ADT alone 
group and 30% in the combined treatment group 
(0.8-18.8%, p = 0.004). The biochemical control at 
10 year was also significantly higher in the combined 
group (74.7% vs. 25.9%, p < 0.0001).
 Two other studies recently reported in abstract 
form have as well tested the impact of ADT alone 
in the treatment of high risk disease (61,62). In the 
Canadian PR.3 trial (61), the primary endpoint was 
OS. High risk patients were randomized to lifelong 
ADT (bilateral orchiectomy or LHRH agonist) with 
or without RT. After a median follow-up of 6 years, 
the risk of death was significantly reduced in the com-
bined treatment group (hazard ratio [HR] 0.77, 95% 
CI 0.61-0.98, p = 0.033). The prostate cancer specific 
mortality at 10 years was 15% with the combined 
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treatment and 23% with ADT alone (p < 0.05). In a 
French study (62), instead of lifelong ADT, 3 years 
was used in both groups (plus or minus RT). With a 
median follow-up of 5.6 years, the 5-year progres-
sion-free survival (biochemical or clinical progres-
sion) was 61% for the combined treatment group vs. 
8.5% for ADT alone (p < 0.001). Clinical progression, 
including loco-regional and systemic disease, was 
significantly reduced when RT was added to hormonal 
deprivation. The effect in overall survival was not 
reported likely due to the short follow-up.
 In summary, the current body of evidence 
from 3 randomized trials clearly demonstrated the 
significant benefits of RT when combined with HT 
in the treatment of high risk patients. The use of ADT 
alone, regardless of treatment duration or method, has 
been shown to confer inferior OS, biochemical control 
and clinical progression free survival when compared 
to the combination and should not be recommended as 
a primary therapy for patients with high risk disease. 
Considering that the RT doses used in these studies 
were lower than current standards, it is even possible 
that a greater benefit in disease control may be seen 
when modern RT is delivered to such patients.

ANDROGEN DEPRIVATION THERAPY 
FOR HIGH RISK PROSTATE CANCER 
IN THE DOSE ESCALATION CONTEXT

 Trials previously described, comparing RT to 
RT plus ADT, used RT doses which are now consid-
ered suboptimal local therapy, particularly in terms 
of PSA control. Several randomized trials (13-17,63) 
indicate that RT dose-escalation provides better bio-
chemical control rates than conventional RT doses 
(< 74 Gy). However, the role of hormonal treatment 
in this context is poorly explored. The only trials in 
which ADT was allowed were the Medical Research 
Council (MRC) (16) and a Dutch trial (14).
 The MRC study (16) randomized 843 patients 
to receive a standard dose (64 Gy) or escalated-dose 
RT (74 Gy) and included neoadjuvant and con-
comitant ADT for 3 to 6 months to all patients. The 
5-year biochemical control for the entire cohort was 
significantly improved in the high-dose arm (71% 
vs. 60%, p = 0.0007). Of the whole group, 362 pa-

tients (43%) were in the high-risk group. The 5-year 
biochemical control for high-risk PC treated with 
high-dose versus low-dose were 57% versus 43%, 
respectively (HR = 0.6, 95% CI = 0.44-0.81).
 The Dutch trial (14) randomized 664 patients 
with localized PC to receive either 68 Gy or 78 Gy. 
Of those, 362 patients (55%) were high risk. Of these, 
125 patients (34%) received 6 or 36 months of HT. Of 
the whole group, the 6-year biochemical failure rate 
was improved from 51% in the low-dose arm to 63% 
in high-dose arm (p = 0.04). In the subgroup analysis, 
the difference between both arms was not statistically 
significant in the high-risk group (49% vs. 40%, p = 
0.15). Considering that in the high-dose arm 11% re-
ceived a dose lower than the protocol dose of 78 Gy, 
the authors divided patients in two non-overlapping 
dose-groups: patients who received < 73 Gy and those 
who received > 73 Gy (64). Of the high-risk group, 
125 patients (35%) received HT. The 6-year actuarial 
failure rate in high-risk patients who received HT and 
escalated-dose RT (> 73 Gy) was lower than in patients 
who were treated with HT and conventional-dose RT 
(< 73 Gy), although not statistically significant (66% 
vs. 50%, respectively, p = 0.07).
 Whether dose-escalation would increase 
even further the magnitude of the HT benefit or, on 
the other hand, obviate the need of ADT remains an 
unanswered question. Results of randomized trials on 
the real benefit of HT in combination with high dose 
RT will be forthcoming from the on-going studies.

TOXICITY

 Androgen deprivation has been associated 
with numerous side-effects including sexual dys-
function, gynecomastia, bone mineral loss, anemia, 
fatigue, muscular pain, hot-flashes, metabolic com-
plications and potentially increased cardiovascular 
events (65-68). The latter is a controversial issue 
receiving increasing attention in the decision-making 
process.
 Some retrospective studies with large cohorts 
have reported increased risks of both cardiovascular 
events and incident diabetes with the use of ADT 
(69,70). Tsai et al. (71) using CaPSURE database 
demonstrated increased risk of cardiovascular events 
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for patients receiving ADT in the prostatectomy con-
text, but interestingly not for patients who underwent 
RT. A recent study from Ontario with more than 
19,000 users of ADT found an increased risk of dia-
betes but not an excess risk of myocardial infarction 
or sudden cardiac death (72). A combined analysis 
of 3 randomized trials published by D’Amico et al. 
(73) showed that in men over 65 years the use of short 
term ADT had not changed the overall rate of cardiac 
events; however the time to develop fatal myocardial 
infarction was decreased. This study is limited by the 
small number of events, 51 myocardial infarctions. 
Another single institution study has recently presented 
data on increased all-cause mortality for patients re-
ceiving neoadjuvant ADT and who had pre-existing 
heart failure or a history of myocardial infarction (74). 
This is likely the subgroup of patients that requires 
specific counseling when ADT is being considered.
 Reanalyzes of the RTOG randomized trials 
9202 (75), 8610 (37), 8531 (75) and 9408 (35) as 
well as the EORTC 22961 (59) have not shown any 
significant difference in cardiovascular mortality be-
tween experimental and control arms. However, these 
studies might be underpowered to detect difference for 
this end-point, contributing for the current uncertainty 
on the issue.
 Undoubtedly, there is a need to clarify wheth-
er a direct causal relationship between ADT and car-
diovascular disease exists, what are the mechanisms 
involved and whether the risk is maintained after ces-
sation of the ADT. Despite all conflicting data, patients 
should be advised for early screening and detection 
of insulin resistance, diabetes, hyperlipidemia and 
hypertension and oriented towards maintenance of a 
healthy diet and regular physical activity.

CONCLUSION

 For patients with high risk disease, there 
is level 1 evidence supporting the combination of 
RT and long-term HT. Results of randomized trials 
suggest that the addition of ADT improves major 
outcomes including overall survival; therefore, for 
those high risk patients who are candidates to RT, 
the combined approach is currently considered the 
standard of care. The optimal duration of the HT in 

this population is yet to be determined. Taking all 
results together, it is justifiable to use HT for at least 
24 months, starting 2-3 months before RT. The dif-
ferences in survival favoring the combined approach 
range from 5 to 16%. Even though statistically sig-
nificant, these differences are modest and one has to 
consider the impact the combined therapy may have 
on quality of life and the costs to the patient and to 
the health system. One way to measure the magnitude 
of the benefit is by calculating the number of patients 
needed to treat (NNT) in order to benefit one single 
patient. Considering overall survival as the endpoint, 
NNTs calculated from the studies included in this 
analysis ranged from 8 to 20. In the context of on-
cology in general, these numbers can be considered 
adequate and are indeed superior to many already 
accepted standard cancer treatments.
 Notably, randomized trials included patients 
with diverse risk groups treated with older RT mo-
dalities, a variety of HT scheduling and duration and, 
importantly, suboptimal RT doses. The use of HT with 
higher doses of RT has to be properly assessed.
 In conclusion, all these issues, including 
increasing evidence of cardiovascular toxicity re-
lated to the long-term ADT, have to be prospectively 
evaluated. The results of ongoing randomized trials 
addressing these topics will hopefully clarify most of 
these uncertainties.
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EDITORIAL COMMENT

 This is a comprehensive review of a clini-
cally important controversy about high risk prostate 
cancer where, to rephrase the question asked by Wil-
let F Whitmore, cure is certainly necessary, but may 
not be possible. The review is well written and gen-
erally well balanced, and the authors should be con-
gratulated on critically exploring the controversies 
about combination treatment for high risk prostate 
cancer.
 The authors discuss the possible biological 
basis for the use of combined radiotherapy (RT) and 
androgen deprivation therapy (ADT). However, this 
discussion is incomplete without reference to the 
enigmatic phenomenon that neoadjuvant ADT prior 
to radical prostatectomy (RP) is not more effective 
than RP alone. Several studies have shown that neo-
adjuvant ADT prior to RP reduces the rate of positive 
surgical margins, but does not lead to greater long-
term disease-free or overall survival after RP.
 Possible explanations are that RP is equally 
effective in eradicating cancer in the prostate, wheth-
er neoadjuvant ADT has been given or not, whereas 
ADT is not effective in eradicating microscopic sys-
temic disease present at surgery, so that eventual dis-
ease progression occurs regardless of whether neo-
adjuvant ADT was given before RP or not.
 Since the effect of neoadjuvant ADT on sys-
temic disease present at the time of treatment must 
be the same for RP and RT, this must mean that RT is 
not as effective as RP in eradicating cancer from the 
prostate, but that the effect of RT on cancer cells in 
the prostate and pelvis is enhanced by ADT, which is 
responsible for the improved long-term outcome. It 
remains an intriguing enigma why neoadjuvant ADT 
should prove beneficial when followed by RT, but 
not RP.
 Although survival rates without evidence of 
biochemical, local or metastatic recurrence are im-
portant for the purpose of evaluating treatment ef-
ficacy, from the individual patient’s point of view, it 
is only overall survival that is important. In prostate 
cancer, because of its generally indolent nature, this 
means evaluating 10-15-years overall survival.
 Especially in view of the long-term adverse 
effects of ADT and its possible contribution to non-

cancer causes of mortality, it is important to critically 
evaluate the effect of ADT on overall survival. The 
importance of “significant” p-values is highly over-
rated, because statistical significance is often deter-
mined more by the size of the study population than 
by the real size of the difference between treatment 
effects. It is equally (or perhaps more) important to 
consider the clinical significance of outcome differ-
ences.
 Looking at the 5 randomized trials of RT 
without or with neoadjuvant ADT (Table-1 in the 
paper), two trials did not report on overall survival. 
The 10-year overall survival was 34% vs. 42% in 
RTOG86-10, and 57% vs. 62% in RTOG9408, with 
high-risk cancer being present in 70% and 84% of 
study patients, respectively. The 8-year overall sur-
vival was 61% vs. 74% in the D’Amico et al. study, 
in which 20% of patients had high risk cancer. This 
shows that treatment differences were, at best, rather 
modest. In the two studies with predominantly high 
risk cancer, the real difference between treatment 
arms was 8 and 5 percentage points, respectively, and 
in the study with predominantly intermediate risk 
cancer, the difference was 13 percentage points.
 Looking at the 4 randomized trials of RT 
alone compared with adjuvant ADT and RT (Table-
2), one study did not report overall survival, and in 
one the 10-year overall survival was 51% vs. 54% 
(not statistically significant). The 10-year overall 
survival was 39% vs. 49% in study RTOG85-31, and 
the 5-year overall survival was 62% vs. 78% in study 
EORTC 22863 (both had 100% of patients with high 
risk cancer). Once again, the treatment differences 
are rather modest, especially when the financial costs 
and quality-of-life (QoL) consequences of long-term 
ADT are considered. This raises some doubt as to 
the real magnitude of the clinical benefit of ADT 
combined with RT, and whether the cost-benefit ra-
tio justifies routine recommendation of combined 
treatment.
 Alexander et al. (1) showed that the bio-
chemical response to neoadjuvant ADT before 
RT, and not the duration of ADT, appears to be 
the most critical determinant of benefit in the set-
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ting of combined therapy. De Crevoisier et al. pre-
sented similar findings (2). In their study, in patients 
who received ADT plus RT, the median PSA prior 
to ADT was 18.2 ng/mL, and after 3 months of ADT 
it was 1.3 ng/mL. This shows a quite rapid and dra-
matic overall PSA response after just 3 months of 
ADT, before the initiation of RT. The authors found 
an “undetectable” PSA (≤ 0.2 ng/mL) in 12% of pa-
tients, and in this group the 10-year prostate cancer 
specific survival rate was 100%.
 It is generally accepted that an undetectable 
PSA (< 0.1 ng/mL) 3 months after RP indicates that 
all cancer cells have been eradicated. The findings 
in the paper by De Crevoisier et al. suggest that in 
some patients 3 months of ADT may be “as effec-
tive” as RP in eradicating prostate cancer. This rais-
es the question whether RT is necessary in patients 
with PSA ≤ 0.2 ng/mL after 3 months of ADT.
 The important message of this review should 
be that RT alone is not sufficient as intended curative 
therapy for high risk prostate cancer, therefore neo-
adjuvant and/or adjuvant ADT (probably long-term 
or lifelong) is required to improve the results. An 
important, unanswered question concerns the role of 
RP for high risk cancer, combined with adjuvant RT 
and/or ADT for disease recurrence after surgery, and 
the cost-benefit ratio and QoL outcomes of RP com-
pared with RT. There is a deplorable lack of pro-
spective, randomized studies comparing RP vs. RT 
in the management of localized or high-risk pros-
tate cancer. Until such studies have been completed 
with adequate follow-up, the controversy about the 
optimal treatment of high risk prostate cancer will 
continue.

 In the Abstract the authors state that the com-
bined use of RT and ADT for patients with localized 
high risk prostate cancer is commonly accepted as 
the standard treatment among uro-oncologists. They 
moderate this statement by pointing out that there 
are negative and inconclusive studies with regard to 
overall survival, and that the financial and QoL is-
sues have not been adequately evaluated. Moreover, 
the role of RP rather than RT as primary treatment 
modality for high risk cancer, combined with ADT 
prior to or after disease recurrence, remains unde-
fined, and prospective, randomized studies are ur-
gently needed to address this issue.
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EDITORIAL COMMENT

 This well organized review article revealed 
that there are evidences that the combination of ra-
diation treatment (RT) and hormone treatment (HT) 
results in increased biochemical disease-free sur-
vival, increased local control, reduced incidence of 
distant metastases, and reduced cause-specific mor-

tality in patients with high risk disease. A lot of ran-
domized controlled trials reported the benefit of add-
ing HT to RT.  Interestingly, the effect of hypoxia on 
RT has been studied by many researchers, and it is 
important point in multimodal treatment of prostate 
cancer.
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 There are several limitations of the present 
studies, most of the studies are retrospective, and 
have relatively short follow-up. Also, although most 
patients were treated uniformly, there was some 
variation in terms of definition of high risk disease 
and duration of HT used. As the authors mentioned 
in the manuscript, we need to study about optimal 
HT schedule and duration prospectively.
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REPLY BY THE AUTHORS

We appreciate and thank Drs. Heyns and 
Kang for their thoughtful comments on our article (1) 
aimed at studying high-risk prostate cancer outcomes 
following radiation therapy (RT) and androgen depri-
vation therapy (ADT). 

We fully agree with Dr. Heyns that the lack of 
long-term benefit on the use of neo-adjuvant hormonal 
therapy prior to radical prostatectomy (RP) remains an 
intriguing phenomenon. However, one has to keep in 
mind that some of the randomized surgical trials were 
underpowered and involved a broad range of patients, 
including men with low- and intermediate-risk pros-
tate cancer. Moreover, neoadjuvant hormonal therapy 
has been shown to lead to morphological pathological 
changes that may result in underdetection of posi-
tive margins and capsular involvement by prostatic 
adenocarcinoma. Bazinet and colleagues (2) found 
more extensive intracapsular, capsular and extracap-
sular tumor involvement and higher rate of positive 
margins when cytokeratin immunohistochemistry 
was used as compared to hematoxylin-eosin staining. 
Thus, the improved pathological effect observed in the 
neoadjuvant surgical trials may be an artifact due to an 
underestimation of residual tumor and underreporting 
of positive margins. Finally, direct comparisons of 
neoadjuvant ADT in surgical and RT series is rather 
difficult, if not inappropriate, considering important 
differences in patient selection. 

Individualized treatments for high-risk 
disease with possible omission of RT according to 
biochemical response to ADT would certainly be an 
interesting approach if we had no convincing level 
1 evidence from three randomized trials addressing 
hormonal therapy (HT) alone versus HT plus RT (3-
5). Regardless of HT duration or method, HT alone 
confers significant lower rates of biochemical control, 
overall survival and clinical progression-free survival 
when compared to the combined treatment. Solberg et 
al. (6), from the Scandinavian Prostate Cancer Group, 
has recently shown improved local control through 
prostate gland biopsies in the combined treatment 
(78% vs. 34%, p < 0.0001). In addition, the delivery 
of higher RT doses using modern RT techniques might 
even potentiate further these outcomes.
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ABSTRACT

Purpose: Metastatic renal cell carcinoma (RCC) is one of the most treatment-resistant malignancies and nephrectomy, 
isolated or combined with systemic chemotherapy typically has limited or no effectiveness. We report our initial results 
in patients treated with the association of molecular targeted therapy, nephrectomy, and hybrid dendritic-tumor cell (DC) 
vaccine.
Materials and Methods: Two male patients diagnosed with metastatic RCC were selected for the study. They were treated 
with the triple strategy, in which sunitinib (50 mg per day) was given for 4 weeks, followed by radical nephrectomy after 
two weeks. DC vaccine was initiated immediately after surgery and repeated monthly. Sunitinib was restarted daily after 
2 to 3 weeks of surgery with a 7-day interval every 4 weeks.
Results: Both patients had complete adherence to the proposed treatment with DC vaccine therapy combined with sunitinib. 
Follow-up in these patients at 9 and 10 months demonstrated a stable disease in both, as shown by imaging and clinical 
findings, with no further treatment required.
Conclusion: The immune response obtained with DC vaccine combined with the antiangiogenic effect of sunitinib and 
the potential benefits of cytoreductive nephrectomy in advanced disease could represent a new option in the treatment of 
metastatic RCC. Further prospective trials are needed not only to elucidate the ideal dosing and schedule, but also to better 
define the proof-of-concept proposed in this report and its role in clinical practice.

Key words:  renal cell carcinoma, dendritic cells, neoplasm metastasis
Int Braz J Urol.  2011; 37: 180-6

INTRODUCTION

 Renal cell carcinoma (RCC), the most com-
mon type of kidney cancer, is commonly asymp-
tomatic in its early stages. Consequently, 25-30% of 
patients are diagnosed with metastatic disease at initial 
presentation. The incidence of RCC has grown at a 
rate of 3.7% in recent years (1). The etiology of RCC 
is still widely unknown and the disease primarily af-
fects men and women in the fifth and sixth decades of 
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life (2). It is characterized by a lack of early warning 
signs and diverse clinical manifestations. RCC has 
historically been a difficult malignancy to diagnose 
and also to treat, because it remains clinically occult 
for most of its course. It is often diagnosed inciden-
tally following radiologic studies. In advanced stages, 
treatment results are extremely poor, with response 
rates for treated patients remaining between 5% to 
10% and overall median survival of less than one year 
(3). The US National Cancer Institute has estimated 
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approximately 15.7 years of life lost per-person dying 
(4). The cytoreductive surgery (nephrectomy) and/or 
systemic treatment with cytotoxic chemotherapy typi-
cally have limited or no effectiveness (5).
 Recently, less-toxic molecular targeted thera-
pies have been the subject of clinical trials of advanced 
RCC, including sorafenib and sunitinib, which have 
shown survival benefits for patients with metastatic 
RCC. This strategy has become an important therapy 
option with promising results, such as extending life 
and bringing quality of life to these patients (6).
 Dendritic cells (DC) are potent antigen-pre-
senting cells and effective initiators of an invasive re-
sponse (7). The recent development of DC in vitro has 
opened new possibilities for cancer therapy. Kugler et 
al. were the first to demonstrate the possibility of DC 
to become a tumor vaccine for metastatic RCC (8). 
More recently, significant responses were reported in 
this disease stage with vaccines based on DC hybrid-
ized with cells from the tumor itself (9,10). However, 
trials evaluating vaccine-based therapies are still 
awaited. The use of vaccines in cancer, nonetheless, 
will initially only be possible in a combined approach, 
in which current strategies, surgery as a cytoreductive 
enhancer, and novel agents are included (11).
 Since the mechanism by which DC therapy 
strongly stimulates the patient’s immunologic sys-
tem greatly differs from that of the targeted-drug by 
anti-angiogenic effect, we attempted to assess the 
possible added or synergic combination of those two 
therapies.
 We report on our initial experience with 
patients treated with a multi-modality approach, in 
which we combined a molecular targeted drug, cy-
toreductive nephrectomy, and hybrid DC vaccine.

MATERIALS AND METHODS

 Two male patients presenting renal masses 
and systemic metastasis at first assessment were 
included in this analysis (Table-1).
 By the time of diagnosis, the patients already 
had several distant metastatic masses and bulky renal 
tumors on imaging studies (Figure-1). The treatment 
was initiated with sunitinib (50 mg per day) before 
surgery for 30 days. After two weeks, patients under-

went radical nephrectomy. DC vaccine was admin-
istered just after the surgery and monthly thereafter. 
The use of sunitinib was restarted after 2 to 3 weeks 
of surgery (Table-1).
 The DC vaccine was prepared and obtained 
as previously described (9,10). In summary, peripheral 
blood mononuclear cells were collected from healthy 
unrelated volunteers through apheresis, after informed 
consent of donors. Mononuclear cells were separated 
further with a density gradient, resuspended, and seeded 
in culture flasks in RPMI 1640 culture medium. Then, 
flasks were incubated at 37ºC for a period of 4 h, when 
nonadherent cells were removed, and the RPMI me-
dium was replaced by a serum-free medium containing 
GM-CSF (50 ng/mL; R&D, Minneapolis, MN, USA) 
and interleukin 4 (50 ng/mL; R&D, Minneapolis, MN, 
USA). After 5 days in culture, TNF-a (50 ng/mL; R&D, 
Minneapolis, MN, USA) was added to the cultures for 
DC activation. After 2 further days in culture, cells 
were harvested and used for the generation of the 
dendritic-tumor hybrid vaccine. At the last day of DC 
cultures, DCs were harvested, washed, and resuspended 
in a sterile 5% glucose solution at a concentration of 
1 107 cells/mL. Tumor cells were thawed, washed, 
and also resuspended in a sterile 5% glucose solution 
at a concentration of 1 107 cells/mL. These two cell 
suspensions were mixed at equal volumes, and cells 
were fused by an electric pulse. Shortly after fusion, all 
cells stained with trypan blue. The hybrid cell prepara-
tion was centrifuged, resuspended in 1-2 mL of sterile 
phosphate-buffered saline (pH 7.2) and, after irradiation 
(200 Gy), injected in the patients. At this moment, cell 
viability ranged from 60 to 80% of the initial tumor cell 
viability. Vaccine injections were intradermic.

RESULTS

 In both patients, we observed stabilization of 
the lesions after sunitinib was given. After radical ne-
phrectomy, no surgical complications were observed 
and complete wound healing occurred.
 Patient 1 - Sixty days after surgery, we 
observed a major decrease of pleural effusion and 
stabilization of lung lesions (Figures 2 and 3). A 
120-day control test repeated those findings and 
showed a reduction of the right lung and pleural le-
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sions. Complete disappearance of the small left lung 
lesions was observed. The patient continued clinical 
follow-up with stabilized lesions until the last visit, 
with no new symptoms.
 Patient 2 - We observed a partial regression 
of the lung lesions as well as a significant and con-
tinuous decrease of the cervical mass, as shown in 
Figure-4.
 Until their last follow-up, both patients were 
kept on treatment with DC vaccine therapy and the 
use of sunitinib daily, with a 7-day interval every 4 
weeks, with an apparent stable disease.

COMMENTS

 Futures strategies for the treatment of meta-
static RCC will try to aggregate several drug therapies 
to act on different pathways.

 This treatment with DC has the advantage 
of presenting minimum adverse events, providing 
a better quality of life for patients, in contrast to the 
usual therapy with cytokines that, in spite of present-
ing objective responses, is associated with serious 
side effects, which can lead to poor quality of life or 
even death. DC initiates an immune response and, 
nowadays, we can generate these cells in the labora-
tory, providing a cancer therapy (7). Kugler et al. 
have published good results with stabilization of renal 
metastatic lesions after the association of surgical 
treatment with DC vaccines for metastatic RCC (8). A 
study with DC vaccine alone, published by Barbuto et 
al. (10), for the treatment of metastatic RCC showed 
stabilization of the disease in 71% of the patients in 
median 6.7 months of follow-up (5-21 months).
 The safety and effectiveness of these tar-
geted drugs are well documented in current literature 
with metastatic RCC stabilization for about 5.5 to 

Table 1 – Patient’s characteristics, management and follow-up.

Patient 1 Patient 2

Age (years) 55 62
Initial symptom 6 months with cough Cervical mass and loss of weight
Metastasis location Pulmonary, mediastinal, and pleural 

effusion.
Pulmonary, cervical and supraclavicular

Comorbities Hypertension and diabetes mellitus type 2 -
Time using sunitinib 
before surgery 30 days 30 days

Surgical treatment Videolaparoscopic radical left 
nephrectomy Open radical left nephrectomy

Pathologic examination Clear cell RCC , Fuhrman IV, positive 
for microvascular invasion, lymph node 

metastasis, tumor size: 7cm

Clear cell RCC , Fuhrman IV,  positive for 
microvascular invasion, lymph node metas-

tasis, tumor size: 12cm
Vaccine doses 7 8
Restart delay in the use of  
sunitinib after surgery 21 days 14 days

Complications – surgical 
wound - -

Imaging Partial regression / Pleural efusion 
regression 

Partial regression

Side-effects Hand-foot syndrome Weakness / diarrhea
Time of  follow-up 9 months 10 months

RCC  = renal cell carcinoma.
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11 months with sorafenib (12) and sunitinib (13), 
respectively. The use of DC vaccine has also shown 
promising results in some reported cases in the lit-
erature (9).
 The use of DC vaccine in association with tar-
geted drugs is controversial and was first assumed that 
it could be used with sunitinib alone, (14) although 
it could also be used with sorafenib as demonstrated 
by Alfaro et al. (15).
 The use of targeted therapy with DC vaccine 
after nephrectomy in metastatic RCC disease has not 
yet been published. It shows a possible synergy by 
those two approaches, leading to a more promising 

Figure 1 – Patient 1: Thoracic CT scan showing metastatic 
nodules.

Figure 2 – Patient 1: CT scan showing pleural effusion among 
pleural metastasis.

Figure 3 – Patient 1: CT scan with regression of the pleural ef-
fusion without thoracocentesis.

Figure 4 – A) Patient 2: Coronal CT scan showing a cervical node metastasis. B) Coronal CT scan presenting clear regression of 
cervical mass after treatment.

A B
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anti-tumoral control using two distinct mechanisms of 
action, in combination with a cytoreductive surgery.
 Even though these multi-drug therapies for 
metastatic RCC disease were a good and reason-
able possibility, the combination of sunitinib with 
sorafenib failed to prove its effectiveness (16). De-
spite important progress in metastatic RCC after the 
introduction of targeted therapy, clinically significant 
benefit is limited. Several issues still remain unclear, 
lacking proper prospective clinical trials for an evi-
dence-based guideline (17).
 Sunitinib is a tirosine kinase inhibitor with 
double action: antiproliferative and antiangiogenic, 
(12) Bevacizumab is another inhibitor of angiogenesis 
(18) and tensirolimus a specific inhibitor of the mam-
malian target of rapamycin kinase (19). Apparently, 
any of these drugs could be used in association with 
DC vaccine based on the Alfaro et al. study (15).
 Cytoreductive nephrectomy in metastatic 
RCC has shown benefits in a significant number of 
patients improving disease-specific survival (20). 
These newly developed targeted-drug therapies may 
bring new expectations for these patients with a poor 
life expectancy.
 Until now, at ten months follow-up, we 
could observe a regression of metastatic lesions and 
stabilization of the disease in imaging tests with DC 
vaccine combined to a targeted-drug therapy. This 
may represent a new and promising strategy of treat-
ment for clinical use, since median life expectancy 
for metastatic RCC using sunitinib alone or interferon 
was 5.3 and 4 months, respectively, as reported by 
Motzer et al. (21,22). Novel insights into immunology 
and biology of the tumor have accelerated research 
on vaccines, which demonstrated significant efficacy 
as antitumoral agents (23).
 The immune response obtained with DC 
vaccine associated with the antiangiogenic effect 
of sunitinib appear to present a new horizon in the 
therapy of metastatic RCC pointing towards a new 
option for treatment of a potential lethal disease as 
demonstrated in this small series of cases.
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vaccine. Follow-up of 9 and 10 months have demon-
strated stable disease in both, as shown by imaging 
and clinical findings, with no further treatment re-
quired.
 This is a very promising result. We hope 
that new trials with higher number of patients and 

longer follow-up confirm the benefit in the immune 
response obtained with dendritic cell vaccine com-
bined with the antiangiogenic effect of sunitinib in 
the treatment of metastatic renal cell carcinoma.
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EDITORIAL COMMENT

 Renal cell carcinoma (RCC) still is a 
major health problem and almost half of the pa-
tients have locally advanced or metastatic disease at 
the time of the diagnosis. Recently, targeting agents 
have demonstrated benefits in progression free-sur-
vival and overall survival in patients bearing a meta-
static RCC. Currently, these drugs are recommended 
as first and second line standard of care in metastatic 
RCC (1). But despite proven efficacy, complete re-
sponse is rarely seen. Therefore, new strategies and 
treatment modalities are required to optimize RCC 
outcomes.
 Several therapeutic strategies are under 
investigation in urologic oncology. Urologists are 
familiar with immunotherapy, since these interven-
tions have long been utilized for kidney (IL-2, IFN 
alfa) and bladder cancer (BCG) treatments. Theo-
retically, vaccinated patients could develop an im-
mune surveillance, able to lead either to a postponed  
recurrence or prolonged cancer specific-survival. 
At present, therapeutic potential of vaccines against 
metastatic RCC is limited as highlighted by the au-
thors. Nevertheless, metastatic RCC patients treated 
with DC vaccines showed promising results in sev-
eral phase I/II trials (2). In an investigative scenario, 
considerable interest exists in simultaneous delivery 
antiangiogenic drugs and vaccines. The tumor im-
mune-suppressive microenvironment could be a 
possible explanation to why tumors can evade the 
immune system. Tyrosine kinase inhibitors might 

sinergically contribute to restore the impaired tumor-
mediated immune response and thereby improve 
vaccine efficacy.
 In the present report, a word of caution must 
be emphasized to underline the major limitation of 
this combined antitumor strategy. Since both pa-
tients received sunitinib, we cannot confirm if the 
clinical response presented by these two patients 
was anyhow impacted by the concomitant use of DC 
vaccine. Certainly, this issue can only be addressed 
in a future phase 3 clinical trial.
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ABSTRACT

Purpose: Although nearly half of American medical school classes are comprised of women, less than 5% of female medi-
cal students enter the surgical subspecialties compared to nearly 20% of male students. Many women are concerned that 
a career in a surgical field will limit their personal choices. In an effort to evaluate if urology is conducive to a satisfying 
lifestyle, we surveyed all 365 board certified women urologists in the United States in 2007 to find out how satisfied they 
are with their choice of urology.
Materials and Methods: A 114 item anonymous survey was mailed to all 365 American Board Certified female urologists 
in 2007. Results were analyzed.
Results: Of the 244 women (69%) who responded, 86.8% (211) reported being satisfied with their decision to enter urology. 
Given the choice to repeat the decision, 81% (198) said that they would remain in medicine and 91.4% (222) would choose 
a surgical subspecialty again. The majority of respondents who stated they would choose a career outside of medicine also 
stated their family life had been significantly compromised by their career. Those who did not think their family life was 
compromised reported they would remain in medicine. There was a positive correlation between the level of satisfaction 
with the work itself and with income level (p = 0.006).
Conclusions: Despite the small number of women who choose a career in urology, the number of satisfied women indicates 
urology is a career conducive to having a balanced and fulfilling life; professionally, personally and financially.

Key words:  urology; urologists; women; clinical practice
Int Braz J Urol.  2011; 37: 187-94

INTRODUCTION

 The surgical subspecialties continue to re-
main desirable and competitive residencies among 
American medical students of both genders (1). 
Over the last 3 decades, female medical students 
have entered the surgical subspecialties in escalating 
numbers. However, women are not entering these 
highly competitive professions at nearly the rate of 
their male counterparts. Despite the fact that half of 
American medical school classes are comprised of 
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women, less than 5% enter the surgical subspecialties 
(1).
 Women still only constitute 13% of all sur-
geons in total (2). There has been a recent surge of 
interest across surgical fields concerning the level of 
satisfaction among women surgeons, with an effort 
to understand the implications of an evolving field 
for females considering a surgical career (2). Having 
women adequately represented among the surgical 
subspecialties offers a more diverse workforce, re-
flecting the society in which we live and serve.
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 Like most surgical fields, urology remains a 
male-dominated profession. In urology the number of 
women applying for residency positions has increased 
over recent years, yet the number of male applicants 
far outweighs the number of female applicants, (271 
male applicants vs. 77 female applicants -28%- in 
2007 match). Data for 2007 show that women fill ap-
proximately 21% of the urology residency positions 
(211 out of 985 total residents). The reasons for this 
gender discrepancy are not fully understood. In one 
recent study, 84% of women medical students cited 
lifestyle during residency as influencing their career 
decision. Sixty-three percent of women selected 
other factors, including practice lifestyle and length 
of training (3). In fact, lifestyle considerations were 
the only significant factor influencing the decision 
about surgical training affecting women more than 
men (4).
 In an effort to evaluate if the field of urology 
is conducive to a fulfilling lifestyle for women, we 
surveyed all 365 board certified women urologists in 
the United States to assess how satisfied they are with 
their choice of urology professionally, personally and 
financially.

MATERIALS AND METHODS

 We obtained a list of all 365 American board 
certified women urologists from American Board 
of Urology and the Society of Women in Urology. 
The 114-item survey was mailed to all women in 
May and July 2007. Given the personal nature of the 
survey, including questions on institutional policies, 
no respondent identifier or tracking mechanism was 
used. A pre-addressed stamped return envelope was 
included. For tracking purposes an included pre-ad-
dressed response postcard was to be returned sepa-
rately. Approval was granted from the Institutional 
Review Board of the VA Boston Healthcare System. 
The survey methods have been described in further 
detail in previous publications (5,6).
 Demographic data concerning marital status, 
family life, and financial compensation were obtained, 
as well as detailed information regarding training 
and overall satisfaction. The data were then entered 
into an online software program, Zoomerang (www.
zoomerang.com), for further analysis.
 Descriptive statistics were used to character-
ize demographic data and overall responses to the 
survey. Percentages reflect the total responses for each 
individual question as not all respondents answered 
every question. Relationships amongst categorical 
variables were examined with the Fisher’s exact 
test. We developed a logistic regression model to 
predict career satisfaction utilizing the following six 
variables as predictors: age; marital status; number of 
years in training; fellowship training; the number of 
hours worked per week; and income. A p < 0.05 was 
considered a priori to indicate statistical significance. 
Statistical analyses were performed with SPSS version 
16.0.2 (SPSS, Chicago, IL).
 We utilized responses to satisfaction questions 
(Table-1) as well as questions regarding the degree 
to which the respondents’ careers compromised their 
family and personal lives and vice versa. Selection 
choices for satisfaction questions included: very sat-
isfied; moderately satisfied; moderately dissatisfied; 
very dissatisfied. Statistical evaluation for satisfaction 
included the very and moderately satisfied groups. 
Dissatisfaction included both the very and moder-
ately dissatisfied groups, unless otherwise indicated. 
We also explored respondents’ willingness to choose 

Table 1 – Survey satisfaction questions.

So far as you and your family are concerned, would you 
say that you are satisfied with your present financial 
situation?
On the whole, how satisfied are you with the work you 
do?
How much satisfaction do you derive from your fam-
ily life?
Overall, how would you describe your marriage?
Overall, how would you describe your current life 
satisfaction?
Are you satisfied with the way you manage your time 
between career and family/personal responsibilities?
Do you feel that your personal life and family responsi-
bilities have compromised your career?
Do you feel that your career has compromised your 
family and personal life?
If you could do it all over again, would you choose a 
non-surgical specialty?
If you could do it all over again, would you choose a 
career outside of medicine?
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urology again if given the opportunity to alter their 
career decisions.

RESULTS

 Of the 365 women on our mailing list, ad-
dresses were available for 354. Two mailings culmi-
nated in a 69% response rate (n = 243). The average 
respondent age was 43 years of age (range 31-77 
years). The majority of the respondents were married 
(n = 197, 81%), with most being in their first mar-
riage (n = 181, 74%). Divorce and separation rates 
combined were 8% (n = 20) among respondents. The 
survey identified 163 women (67.4%) who delivered 
a total of 331 biological children. Six percent (n = 
15) of respondents were single parents at the time of 
survey completion. Years of training, practice envi-
ronment, academic affiliation and hours worked are 
listed in Table-2. Satisfaction with life, salary, time 
management, and marriage are listed in Table-3.
 The survey revealed that the number of years 
in training, the numbers of hours currently spent 
working, and private versus academic practice had no 
bearing on satisfaction rates. In addition, the logistic 
regression model did not identify any predictors of 
career satisfaction (p > 0.25). Satisfaction appears to 
be independent of the number of years spent training 
(p = 0.30) and independent of the type of practice 
entered once training is complete (p = 0.529). The 
number of hours spent working, both in and out of the 
operating room, does not appear to influence career 
satisfaction level (p = 0.569).
 There was a positive correlation between the 
number of hours worked and financial compensation. 
The highest earners reported working 41-60 hours 
per week. The hardest workers (and not necessarily 
the highest earners) worked more than 80 hours per 
week [4% (n = 9)]. There was a positive correlation 
between financial compensation and the level of 
reported satisfaction p = 0.006, however, it was not 
true that dissatisfied women earned less.
 Three percent (n = 7) of respondents indicated 
that their personal life and family responsibilities have 
compromised their careers to a great extent. Eleven 
percent (n = 26) of respondents indicated that their 
career had greatly compromised their family and per-

sonal lives. Ninety percent (19/21) of the moderately 
(20) to very (1) dissatisfied urologists reported a mod-
erate to great degree of compromise of their personal 
life due to their career. A total of 63% (137/216) of 
the very to moderately satisfied urologists reported a 
moderate to great level of compromise of their per-
sonal life due to their career (p = 0.024). In spite of 
these realities, 81% (n = 198) would remain in medi-
cine, and 91.4% (n = 222) would choose a surgical 

Table 2 – Survey responses.

 % N

First choice of medical school 72 173
First choice of internship 63 151
First choice of residency 64 153
Five year program 29   70
Six year program 64 155
Fellowship training 42 100
Active in clinical practice 88 175
Work week   

5 days/week 69  
4 days/week 20  

Work hours per week   
21-40 12   29
41-60 59 139
61-80 23   53

Hours in OR per week   
0-12 55 128
13-24 40   93

Hold an academic appointment 42   92
Full time academic 20   44
Part time academic 22   48
Professor   5     9
Associate Professor 11   19
Achieved tenure   5     9
On tenured track   7   14

Private practice 83 200
Publications in peer reviewed journals 77 182
Salary per year (in thousands)   

$0-200 33   81
$200-350 51 123
$350 or more 16   39

OR = operating room.
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subspecialty again if given the choice. Eighty-seven 
percent (n = 211) of respondents indicated that they 
were happy with their decision to enter urology. As 
expected, there was a positive correlation between 
those women who felt their family life was compro-
mised by their career and those that would choose a 
career outside of medicine if they had the choice to 
do it again (p = 0.002).
 Female urologists who worked more hours 
achieved greater financial compensation, (p = 0.005) 
and those that are compensated well report a higher 
level of career satisfaction, (p = 0.006). When asked if 
their spouse/partner expected his/her career advance-
ment to take priority over her own, 82% (n = 176) 
answered no, 13% (n = 27) answered yes and 6% (n 
= 12) were uncertain. Fifty-seven percent (n = 128) 
of respondents stated they shared the household re-
sponsibilities equally with their partner. In our survey, 

76% (n = 181) of respondents decided on their career 
path during medical school.

COMMENTS

 There has been a growing interest in the as-
sessment of female surgeon’s self-perceived quality 
of life. In 1990, female surgeons in Canada were sur-
veyed in an effort to evaluate their ability to combine 
their careers with their personal and family lives (7). 
Our study is the first to specifically target American 
women urologists in assessing satisfaction with career 
choice - professionally, personally, and financially. 
Overall satisfaction in this study group was very 
high.
 In a recent publication by Troppmann et al. 
(2), 3507 general surgeons were surveyed regarding 
career and lifestyle choices. Twenty-three percent of 
the respondents were women.  Both genders stated 
they would choose their profession again (women 
82.5% and men 77.5%). Overall, 83.5% of women 
would recommend surgery to other women (p < 
0.001). Not surprisingly, women were more strongly 
in favor of part-time work opportunities for surgeons, 
perhaps due to the additional parenting responsibilities 
of women surveyed. The researchers found a grow-
ing interest by both genders for child care facilities 
at work, highlighting one of the many changes in the 
evolving surgical workplace. The results of their study 
suggest that maximizing recruitment and retention of 
women surgeons will include giving serious consider-
ation to alternative work schedules and optimization 
of maternity leave and childcare opportunities.
 Two studies utilizing a survey, one from which 
ours was adapted, revealed that career satisfaction is 
greater among women urologists than that seen in 
women specializing in other surgical fields, including 
ophthalmology and otolaryngology (Table-4) (8,9). In 
one study, 75% of female ophthalmologists reported 
they would again choose a career in medicine if given 
the choice and 79% reported they would choose a 
surgical specialty, compared to 81% and 91.4% of our 
cohort. When asked if they felt that their career had 
compromised their family or personal lives, surgeons 
in the various specialties had significantly different 
responses. Only 40.3% of gynecologists and 41.9% 

Table 3 –  Results of satisfaction.

Satisfaction with Salary   
Very or moderately satisfied 89 212

Satisfaction with Life   
Very or moderately satisfied 95 227

Satisfaction with time management be-
tween career and family/personal 
responsibilities   

Very or moderately satisfied 73 175
Very or moderately dissatisfied 26   64

Marriage satisfaction   
Very happy 57 137
Moderately happy 26   62

Table 4 – Comparison of specialty groups.

Specialty Would Choose 
Surgical Field 

Again

Family / Life 
Compromise 
to any Degree

Urology 91.4% 30%
General surgery 82.5% 58.1%
Gynecology 62.1% 59.7%
Otolaryngology (9) 91% 30.6%
Ophthalmology (8) 79% 25.2%
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of general surgeons reported that their career choice 
resulted in “some, a little, or no compromise” of their 
family and/or personal lives.
 A study of otorhinolaryngologists revealed 
results that were very similar to ours (9). Only 30.6% 
of women otorhinolaryngologists reported that their 
career compromised their family or personal life to a 
“great deal” or a “very great deal”, which is similar 
to the 30% found in our cohort. Also mirroring our 
results, 83% of women in otolaryngology would re-
main in medicine and 91% would choose a surgical 
subspecialty again (9).
 In contrast to the high rates of professional 
satisfaction among female surgical sub specialists, 
primary care physicians report a growing level of 
dissatisfaction. A 2002 study by Landon et al. com-
pared two satisfaction surveys among primary care 
physicians in 1996 and 1999. In 1996, 19.8% of phy-
sicians were somewhat or very dissatisfied with their 
current practice situations versus 33.4% in 1999, an 
increase of more than 50% (p < 0.001) (10). A more 
recent survey from 2008 found that only 70% of fam-
ily physicians said that they “agree/strongly agree” 
that they would choose to practice family medicine if 
given the opportunity to choose again. This represents 
a 4% decline compared to data from 2001 and a 9% 
decline compared to 1995 (11). Although this survey 
was not a random sampling of primary care physi-
cians, a surprising 73% of respondents answered that 
they were sorry they went into primary care (11).
 In a recent 2008 study by Clem et al., 2502 
women emergency medicine physicians were sur-
veyed regarding their degree of career satisfaction. 
Only 35.5% reported being very satisfied, 44% were 
satisfied, 11.1% were neutral, and 9.4% were not/very 
unsatisfied (12). Similarly, in a 2001 survey of 5704 
general pediatricians, subspecialty pediatricians, 
general internists, internal medicine subspecialists, 
and family physicians, only 44% combined would 
encourage their children to pursue a career in medi-
cine (13).
 Competition for placement in urology is 
among the highest for all residencies. There are 112 
non-military accredited urology programs in the 
United States. In 2008, there were 247 positions in 110 
non-military accredited urology resident programs 
with 246 vacancies matched. Four hundred and four 

applicants submitted preference lists resulting in 158 
unmatched applicants. Of senior medical student ap-
plicants, 70 percent were matched (4). Despite the 
growing number of competitive women candidates 
applying for positions, it does not appear that they 
are choosing surgical fields (4,13). Lifestyle consid-
erations appear to drive the specialty choice of female 
medical students (6).
 If lifestyle considerations are the deterrent 
for many female (or male) medical students, then 
results such as ours refute the misconception that 
all surgical fields affect lifestyle. Most respondents 
were moderately to highly satisfied with their career 
and personal lives and did not feel that their personal 
and/or family lives were compromised. One of the 
explanations for this high rate of satisfaction is that 
the type of woman who is drawn to the demands of 
a surgical lifestyle has a different idea of quality of 
life versus a woman drawn to a primary care field. 
Some consideration must be given to the difference 
in personalities between women and their choice of 
medical field.
 Like all survey - based studies, our analysis 
has limitations. First, the survey is not validated, 
however it has been used by three other specialties 
resulting in multiple publications, (8,9). Secondly, 
the study is retrospective and respondents were asked 
to remember important factors from several years 
ago, thus there is likely some degree of recall bias. 
A prospectively administered survey would address 
this weakness. It is also possible that the respond-
ers represent a more satisfied group than the 31% 
of non-responders, therefore revealing the role of 
self-selection of participants (the volunteer effect). 
In addition, respondents may have felt compelled to 
provide professionally desirable responses. A surgical 
career requires a significant time and financial com-
mitment. Having made these sacrifices, physicians 
may not freely admit to negative feelings about their 
career choice.
 It would have been interesting to compare 
responses of women urologists to their male coun-
terparts and this is another limitation of the study. 
This would have resulted in stronger conclusions 
and was given great consideration and investigation 
by the authors. However, it proved to be logistically 
difficult to identify a database capable of selecting an 
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appropriate male group (age and year of residency 
completion) and labor intensive. It is the hopes of 
the authors that publication of the current study will 
promote the importance of a future study that includes 
both men and women.
 The strength of our study was the high re-
sponse rate (69%). Research on survey responses by 
physicians report rates of 54%, which is lower than 
ours (13). Additionally, we had a national sample of 
board certified women urologists, thus providing a 
representative selection.

CONCLUSIONS

 Despite the small number of women who 
choose a career in urology, our study reveals that urol-
ogy can provide a fulfilling career, a satisfying personal 
life, and sufficient financial rewards to the women who 
choose this subspecialty. While many female medical 
students may be concerned that a career in a surgical 
field will limit their personal choices, our study refutes 
this. Competitive female medical students who are in-
terested in surgical careers should be educated about the 
growing opportunities in urology and the high level of 
satisfaction personally, professionally, and financially 
among women in this field.
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EDITORIAL COMMENT

 “Life, liberty and the pursuit of happiness” are 
cited as unalienable rights in the United States Decla-
ration of Independence. This study by Marley and co-
workers examines the “pursuit of happiness” in per-
sonal, professional and financial satisfaction in female 
American Board Certified Urologists. This is a com-
prehensive study that reports that these urologists are in 
general a satisfied cohort, both at work and at home. The 
vast majority of women would enter a surgical subspe-
ciality, and would choose medicine as a career if given 
the choice again. Despite careful analysis, there were no 
clear predictors of satisfaction analyzed from working 
pattern, years of training and type of practice. There are 
relevant comparisons drawn between studies of women 
in other surgical subspecialties who have reported simi-
lar rates of satisfaction to these urologists; and special-
ists such as general surgery and general medicine where 
satisfaction with career, and medicine in general were 
much lower (1,2).
 Of note was the high response rate from the 
urologists surveyed (69%) which the authors rightly 
note may reflect “satisfaction bias”. Interestingly, this 
was almost exactly the same number of respondents 
as replied in two studies of pregnancy and maternity 
carried out by one of the co-authors of the same co-
hort of urologists (3,4) It could be presumed this is 
a particularly well-motivated cohort of women, or 
are particularly sympathetic to questionnaire based 
research.
 Fundamentally, it is difficult to separate 
whether the lifestyle of surgical specialties is par-
ticularly conducive to satisfaction both profession-
ally and personally; or whether the personalities 
drawn to these specialities have shaped their lives 
around work practices. The authors have noted this, 
and the difficulty in asking individuals to remem-
ber and critically assess decisions in retrospect with 
the possibility of recall practice. The independence 
of satisfaction from the multiple variables assessed 
demonstrates what a complex and personal subject 
satisfaction is to analyze.
 Clearly with men forming the vast majority 
of American Board Certified Urologists, this study 

should create considerable interest in repeating the 
analysis to examine the satisfaction rates in male 
urologists. As the authors rightly note, the much 
larger numbers, and potentially lower response rates 
(2) would make a follow-on study of male urologists 
a considerable undertaking. However, consideration 
of a longitudinal prospective study of recently certi-
fied male and female urologists would allow com-
parison between the sexes, and over the course of 
a career. Hopefully interest generated by this article 
may encourage the American Urology Association 
and the American Board of Urology to continue re-
search into satisfaction and quality of life amongst 
its members.
 In summary, Marley et al. (5) have provided 
a comprehensive analysis of high rates of personal 
and professional satisfaction among female urolo-
gists. However, bearing in mind Abraham Lincoln’s 
quotation “most folks are about as happy as they 
make up their minds to be” it remains unclear if the 
high rates of fulfillment are due to the lifestyle pro-
vided by urology as a specialty, or a matter of se-
lection and adaptation in the “pursuit of happiness”. 
Hopefully this study will ignite interest in comparing 
satisfaction in a cohort of newly certified urologists, 
both male and female.
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ABSTRACT

Purpose: To evaluate hyoscine N-butyl bromide (HBB) and three different alpha-1 blockers in the treatment of distal 
ureteral stones.
Materials and Methods: A total of 140 patients with stones located in the distal tract of the ureter with stone diameters of 
5 to 10mm were enrolled in the present study and were randomized into 4 equal groups. Group 1 received HBB, Group 2 
received alfuzosin, Group 3 received doxazosin and Group 4 received terazosin. The subjects were prescribed diclofenac 
injection (75 mg) intramuscularly on demand for pain relief and were followed-up after two weeks with x-rays of the 
kidneys, ureters, bladder and urinary ultrasonography every week. The number of pain episodes, analgesic dosage and the 
number of days of spontaneous passage of the calculi through the ureter were also recorded.
Results: The average stone size for groups 1, 2, 3 and 4 was comparable (6.13, 5.83, 5.59 and 5.48 mm respectively). Stone 
expulsion was observed in 11%, 52.9%, 62%, and 46% in groups 1, 2, 3 and 4 respectively. The average time to expulsion 
was 10.55 ± 6.21 days in group 1, 7.38 ± 5.55 days in group 2, 7.85 ± 5.11 days in group 3 and 7.45 ± 5.32 days in group 
4. Alpha blockers were found to be superior to HBB (p < 0.05).
Conclusions: Medical treatment of distal ureteral calculi with alfuzosin, doxazosin and terazosin resulted in a significantly 
increased stone-expulsion rate and decreased expulsion time when compared with HBB. HBB seems to have a negative 
effect on stone-expulsion rate.
 
Key words:  ureteral calculi; medical expulsive therapy; adrenergic alpha-antagonists; hyoscine N-butyl bromide
Int Braz J Urol.  2011; 37: 195-202

INTRODUCTION

 Recently, medical expulsion therapy (MET) 
has been investigated as a supplement to observation 
in an effort to improve spontaneous stone passage 
rates. Several agents have been studied as potential 
METs. Glyceryltrinitrate, calcium channel antago-
nists, corticosteroids, parasympatholytic agents and 
alpha-blockers have all been evaluated as therapies 
to promote ureteral stone expulsion, with inconsis-
tent results (1-3). Alpha-blockers are a particularly 
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promising class of stone-expulsive agents (4). The 
proposed mechanism of their action is the selective 
relaxation of ureteral smooth muscle, which results 
in the inhibition of ureteral spasms and the dilatation 
of the ureteral lumen, especially the distal part of the 
ureter.
 Anti-spasmodic agents, such as hyoscine -N- 
butylbromide, are often prescribed by general practi-
tioners or by emergency services as soon as renal colic 
is diagnosed. HBB may help provide analgesia by 
inducing smooth muscle relaxation, which decreases 
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ureteral spasm. For this reason, anti-spasmodic agents 
are still recommended in the treatment of renal colic, 
usually as adjuvant therapy to NSAIDS and/or opioids 
(5).
 Tamsulosin has been the most commonly 
studied alpha-1 blocker in the treatment of ureteral 
stones with increased spontaneous stone expulsion; 
however, the efficacy of other alpha-blockers has not 
been well studied, although many are less costly and 
more available than tamsulosin. Studies that have as-
sessed anti-spasmodic agents primarily focused on the 
effect of pain management in renal colic treatment. 
For this reason, a prospective randomized study was 
planned to compare the effectiveness of three different 
types of non-specific alfa1-adrenoreceptor antagonists 
and HBB for relieving ureteral colic and facilitating 
the spontaneous expulsion of distal ureteral stones.

MATERIALS AND METHODS

 A total of 140 adult patients who were admit-
ted to the Urology Clinic with complaints of renal 
colic were prospectively evaluated between August 
2008 and April 2009. The study was approved by 
the local Ethics Committee. Patients who had radio-
opaque stones located in the distal tract of the ureter 
with stone diameters of 5 to 10 mm were included in 
the study.
 Exclusion criteria were as follows: presence 
of urinary tract infection, diabetes mellitus, preg-
nancy, renal insufficiency (serum creatinine greater 
than 1.8 mg/dL), a solitary kidney, radiolucent stones, 
multiple stones, a previous history of distal ureter 
surgery, severe hydronephrosis, current alpha-blocker 
use or allergic reaction to the study medication.
 All patients were evaluated with x-rays of the 
kidneys, ureters, and bladder as well as ultrasonog-
raphy of the urinary system. Stone size was recorded 
for each patient. The treatment was fully explained 
to patients before obtaining informed consent.
 Patients were randomly divided into four 
groups. Each group initially included 35 patients. 
Group 1 received HBB (30 mg oral tablet three times 
a day); Group 2 received alfuzosin (10 mg daily); 
Group 3 received doxazosin (4mg daily) and Group 4 
received terazosin (5 mg daily). Alpha-blocker drugs 

were administered before going to bed in the evening. 
The patients receiving terazosin and doxazosin were 
started on their therapeutic doses upon entering the 
study rather than being titrated to that dose. All pa-
tients were instructed to drink at least 3 L of fluids 
daily. The patients were prescribed a diclofenac in-
jection (75 mg) intramuscularly on demand for pain 
relief. The subjects were advised to filter their urine, 
and those who had passed their stones were asked 
to stop taking the medication. The patients were fol-
lowed-up weekly for up to two weeks with x-rays 
of the kidney, ureter and bladder region, and urinary 
ultrasonography and urine analysis were performed 
to exclude infection.
 Subjects recorded daily pain using a visual 
analog pain score (linear 11-point scale from 0, no 
discomfort, to 10, the most severe pain ever experi-
enced), and they maintained a pain medicine diary 
that recorded the number of doses of diclofenac 
medication consumed per day. The date and time of 
stone passage were recorded. The criteria for treat-
ment discontinuation and the need for hospitaliza-
tion and/or endoscopic treatment were intolerable 
pain, fever and/or the development of new severe 
hydronephrosis or worsening of already present hy-
dronephrosis, or lack of success of stone expulsion 
after two weeks.
 Two endpoints were chosen to determine the 
effect of alpha-blockers and HBB on the treatment 
of ureter stones, stone expulsion rate and pain score 
reduction.
 Statistical analyses were performed with 
ANOVA and Pearson’s chi-square test using the pa-
rameters of stone size, expulsion rate, time to expul-
sion, amount of analgesic compound and number of 
pain episodes. A value of P < 0.05 was statistically 
significant.

RESULTS

 There were no statistically significant differ-
ences between the groups with respect to age, sex, 
stone size, baseline degree of hydronephrosis present 
and previous stone passage history (Table-1). Stone 
expulsion was observed in 3 of 33 patients in group 
1 (11%), 18 of 34 patients in group 2 (52.9%), 20 of 
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32 patients in group 3 (62%), and 14 of 31 patients 
in group 4 (45.16%). In groups 2, 3 and 4, the rate of 
the spontaneous passage of the calculi was found to 
be higher compared with that in group 1 (P < 0.05) 
(Table-2). There was no difference detected between 
the alpha-blocker groups with respect to the rate of 
the spontaneous passage of the stones.
 Average time to expulsion was 10.55 ± 6.21 
days in group 1, 7.38 ± 5.55 days in group 2, 7.85 ± 
5.11 days in group 3 and 7.45 ± 5.32 days in group 
4. Time to expulsion was recorded significantly less 

often in groups 2, 3 and 4 than in group 1 (P < 0.05). 
However, no significant difference was noted between 
groups 2, 3 and 4 (p = 0.756). Decreases in baseline 
pain were noted in 53%, 55.6%, 51% and 52% with 
the use of HBB, alfuzosin, doxazosin and terazosin, 
respectively (Figure-1). When comparing the im-
provement in the baseline pain score, there were no 
significant differences between the groups (p = 0.567). 
Similarly, the mean number of diclofenac administra-
tions was observed to be similar in the groups (p = 
0.567) (Table-2).

Table 1 – Patients characteristics.

HBB   Alfuzosin Doxazosin Terazosin p Value

Mean age 40.3 ± 15.9 40.31 ± 11.4 34.17 ± 1.1              38.17 ± 11.3          0.283
Male-Female (%) 68%-22%             59%-41%          41%-59%    65%-35%      0.065
Stone size (mm)          7.13 ± 1.11     6.83 ± 1.76   6.59 ± 1                  6.48 ± 1.72    0.626
HN 0

1
2

74%
  8%
18%           

48%
35%                     
17%

51%  
34%                   
15%     

45%
31%
24%

0.477

Previous stone passage Yes
No 

34%
66%

26%
74%

18%     
 72%       

35%
65%        

0.715

HN = hydronephrosis; G1= grade 1; G2= grade 2; HBB = hyoscine N-butyl bromide.

Figure 1 – Visual analogue scale scores at baseline and follow-up in the groups.
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 Of the 140 patients, 10 were removed from 
the study due to urinary tract infection, patient request 
for intervention and lack of compliance in 5, 2 and 3 
patients, respectively. Requiring to stop the medica-
tion due to the adverse events was not recorded in the 
groups.

COMMENTS

 The availability of minimally invasive treat-
ment alternatives and the high success of extracor-
poreal shockwave lithotripsy (ESWL), emergency 
ESWL and ureteroscopic extractions have greatly 
changed the way in which stone treatment is ap-
proached (6). However, urologists are often doubtful 
about the best form of therapy and should consider 
the possibility of spontaneous passage of stones or the 
use of medical therapy. With the introduction of MET, 
the clinical treatment of ureteral stones has undergone 
a major evolution. Treatment regimens involving 
alpha adrenergic drugs are aimed at promoting ure-
teral smooth muscle relaxation. Alpha-1-adrenergic 
receptor antagonists have some degree of selectivity 
for the detrusor muscles and distal ureter and have 
thus been investigated for their potential to promote 
stone expulsion and decrease pain (7,8). Because 
there is no need to titrate the dose, tamsulosin has 
been the most commonly studied alpha-blocker in 
the treatment of ureteral stones (9-11). Alpha-block-
ers are still an off-label treatment for ureteral stones. 
We aimed to evaluate the effectiveness of the other 
three alpha-blockers, which are less expensive and 
more available than tamsulosin. Ureteral stones are 

most prevalent in patients between the ages of 40 and 
45 (12), and with respect to cardiovascular stability, 
this population is relatively more stable than patients 
diagnosed with benign prostatic hyperplasia (BPH). 
Dose titration with doxazosin and terazosin, which 
is recommended in the management of BPH, may 
not be required for this particular population. In this 
study, patients receiving terazosin and doxazosin were 
started on their therapeutic doses upon inclusion into 
the study rather than being titrated to that dose.
 HBB acts by inhibiting cholinergic transmis-
sion in the abdominal-pelvic parasympathetic ganglia, 
thus relieving spasm in the smooth muscles of the gas-
trointestinal, biliary, and urinary tract (13). In Turkey 
HBB is the most prescribed agent for the symptomatic 
treatment of renal colic. To our knowledge, the present 
study is the first to compare the effectiveness of HBB 
and nonselective alpha-1 blockers in the treatment of 
ureteral stones.
 In complete obstruction, the signs of kidney 
injury appear within three to four weeks (14). For this 
reason, clinicians may wait up to four weeks to see if 
the stones will pass spontaneously, provided that the 
patient is comfortable. Studies with MET showed that 
80-90% of stone expulsion occurs within 15 days (15). 
In the current study, intervention was suggested after a 
two week follow-up. It was determined that the stone 
expulsion rate for three different alpha-adrenergic 
blockers was significantly higher when compared to 
the HBB group (alfuzosin, 52.9%; doxazosin, 62%; 
terazosin, 45.16%; HBB, 11%). In addition, alpha-
blockers were better than HBB with respect to the 
time to the spontaneous passage of the stones (7.5 
days versus 10.55 days). The pain medicine require-

Table 2 – Follow-up results of the group. 

 HBB Alfuzosin Doxazosin Terazosin p Value

Stone expulsion rate (%) 11 52.9  62 45.16 0.05
Mean day to expulsions 10.55 ± 6.21   7.38 ± 5.55   7.85 ± 5.11 7.45 ± 5.32 0.05

Decrease pain score (VAS)  
BL 7.50 ± 2.4 7.94 ± 2.1 7.64 ± 2.8 7.44 ±  2.3 

  0.567
F 3.98 ± 2.5   4.3 ± 2.4   3.9 ± 2.3  3.9 ± 2.6

Diclofenac requirement (n) 3.75 ± 1.9 4.36 ± 2.3 4.36 ± 2.4 4.46 ± 1.3   0.667

BL = baseline; F = follow-up; HBB = hyoscine N-butyl bromide; VAS = visual analog scale.
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ment also decreased significantly with alpha-blockers; 
however, this difference was not significant when 
compared with HBB.
 Yilmaz et al. compared the efficacy of 
three different alpha-adrenergic blockers (16). The 
stone expulsion rates of tamsulosin, terazosin, and 
doxazosin were found to be 79.31%, 78.57%, and 
75.86%, respectively. The mean time to passage 
was significantly lower in the groups receiving 
alpha-1 blockers compared with the control group. 
In the present study, the stone-expulsion rates were 
found to be 62% and 45.1% in the doxazosin and 
terazosin group, respectively. A meta-analysis of 
11 clinical trials that enrolled a total of more than 
900 patients suggested that alpha-blockers increase 
the rate of spontaneous stone passage by 44% (17). 
Tamsulosin has been the most commonly studied 
alpha-1 blocker in the treatment of ureteral stones. 
Direct comparison of alfuzosin and tamsulosin in 
the management of lower ureteral calculi has shown 
that both drugs increase the stone-expulsion rate 
(82.3% vs. 70.5%), decrease expulsion time (12.3 
versus 14.5) and reduce the need for analgesics (18). 
Ukhal et al. found that the rate for the spontaneous 
passage of distal ureteral stones with doxazosin was 
71.1% and demonstrated that the drug decreases the 
frequency of renal colic (19).
 In the present study, the expulsion-rate of 
stones using alpha-blockers was slightly lower than 
the literature findings. Our explanations are as fol-
lows: 1) Steroids or anti-edema agents have gener-
ally been included in medical treatment for their 
anti-inflammatory action, presumably to reduce local 
edema; however, in our study, no steroids were used. 
2) A factor that might have affected stone-expulsion 
rate other than stone size might have been the duration 
of colic and the degree of impaction and obstruction 
by the stone, which was not addressed in the current 
study. 3) Stone sizes < 5 mm were also included in 
previous reports. 4) The duration of MET was longer 
in previous reports. In our study, stone sizes < 5 mm 
were excluded, and the duration of MET was two 
weeks.
 Anti-spasmodic agents such as HBB may 
theoretically help provide analgesia by inducing 
smooth muscle relaxation, which decreases ureteral 
spasm. For this reason, anti-spasmodic agents are 

still recommended in the treatment of renal colic, 
but with inconsistent clinical benefit (20). Most 
studies administering anti-spasmodic agents fo-
cused only on the control of analgesic symptoms 
for renal colic due to ureteral stone. The current 
study was performed to assess and compare the 
expulsive effects of orally administered HBB and 
alpha-blockers. Dabella et al. evaluated the expul-
sive effects of orally administered phloroglucinol, 
tamsulosin and nifedipine for distal ureteral stone 
(3). The expulsion rate was found to be higher for 
tamsulosin, followed by nifedipine and phloroglu-
cinol; the expulsion rates were 97.1% and 77.1%, 
64.3%, respectively. Surprisingly, the expulsion rate 
in the HBB group was found to be 11% in the current 
study. The relatively larger stone size and the lack of 
corticosteroid administration may explain the lower 
expulsion rate. Pain relief of 53% was noted on the 
visual analog scale with the use of HBB, which was 
similar to that of the alpha-blockers. The efficacy 
of HBB can only be due to a reduction in ureteral 
hypermotility, as no direct analgesic property of the 
compound has been documented at the dose used. We 
speculate that the lower stone-expulsion rate in HBB 
may be due to its anti-spasmodic effect, resulting in 
the diminished ureteral activity necessary for stone 
expulsion.
 With regard to the two end points of the 
current trial, all three alpha-blockers proved to be 
superior to HBB. Treatment to relieve the pain as-
sociated with ureteral colic was found to be similar 
for all groups.

CONCLUSIONS

 Alpha-1 blockers, regardless of the type, were 
found to be effective in the treatment of distal ureteral 
stone in terms of stone expulsion and pain control. 
HBB was found to be effective at controlling pain; 
however, the effect of stone expulsion was lower than 
that of alpha-blockers. HBB seems to have a negative 
effect on stone expulsion. The major limitation of 
the current study was the small sample size. Further 
studies may be needed to evaluate the effect of anti-
spasmodic agents and non-tamsulosin alpha-blockers 
in the treatment of ureteral stones.
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EDITORIAL COMMENT

 Medical expulsive treatment for uretero-
lithiasis has received considerable attention in the 
contemporary literature. Ureteral stone are extreme-
ly common urological emergencies. It accounts for 
approximately one million visits to emergency room 
in the United States alone (1). Interventional treat-
ment particularly minimally invasive options like 
shock wave lithotripsy and ureteroscopy are com-
monly performed. Open surgery has now become a 
story of the past (2).
 Recent advances in understanding the dy-
namics of urine flow through the ureter have greatly 
helped in the development of drugs for the initial 
management of symptomatic ureterolithiasis. The 
colic pain results from an increase in the intra ure-
teral and intra renal pressure secondary to the in-
ability of ureteral peristalsis to move the urine distal 
to the obstructing stone. The main factors associat-
ed with stone obstruction are ureteral muscle spasm, 
sub mucosal edema, pain, and infection within the 
ureter. It seems logical that medical therapy address 
these factors. Several medications, including ste-
roids, calcium channel blockers, alpha-adrenergic 
antagonists (3) and non-steroidal anti-inflammatory 
drugs, have been used to aid in the spontaneous pas-
sage of distal ureteral calculi. Recently, use of selec-
tive alpha-blockers has shown promise for medical 
expulsion therapy (MET) of distal ureteral calculi. 
Contemporary evidence in literature indicates that 
both selective agents, like naftopidil (4) and non 
selective agents like doxazosin (3) are equally ef-
ficacious. Authors’ in the current work have studied 
the efficacy of hyoscine N-butyl bromide (HBB) 
and three different alpha-1 blockers in the treatment 
of distal ureteral stones. They noted that medical 
treatment of distal ureteral calculi with alfuzosin, 
doxazosin and terazosin resulted in a significantly 
increased stone-expulsion rate and decreased ex-
pulsion time when compared with HBB. Not sur-
prisingly they also noted that HBB seems to have 
a negative effect on stone-expulsion rate. HBB is 
a quaternary ammonium compound which blocks 
the action of acetylcholine at parasympathetic sites 
(both muscarinic and nicotinic receptors) in smooth 
muscle, and in secretory glands. It causes decreased 

motility of the urogenital tracts, and is useful in 
the treatment of spasms. The stimulation of alpha 
1-adrenergic receptors increases ureteral peristal-
tic frequency, smooth muscle tonus and contractile 
force, resulting in ureteral spasm and decreased ure-
teral flow. Conversely blockade of these receptors 
induces the inhibition of basal tone, peristaltic am-
plitude and frequency, and decreased intra ureteral 
pressure. Dellabella et al. (5) proposed that alpha 
1-adrenergic receptor antagonists increase the urine 
bolus and subsequently increase pressure above the 
stone, while below the stone intraureteral pressure 
is decreased because of inhibited peristaltic ampli-
tude and frequency. Thus, alpha 1-blockers induce 
an increase in the intra ureteral pressure gradient 
around the stone.
 The current evidence suggest that MET 
with alpha-blockers or calcium channel blockers 
augments stone expulsion rates, reduces the time 
to stone expulsion, and lowers analgesia require-
ments for ureteral stones with and without ESWL 
for stones < 10 mm. There is some evidence that a 
combination of alpha-blockers and corticosteroids 
might be more effective than treatment with alpha-
blockers alone. Renal stones after ESWL also seem 
to profit from MET. The vast majority of randomized 
studies reported are small, single-centre studies, lim-
iting the grade of recommendation. Therefore, large 
multicentre, randomized, placebo-controlled trials 
are needed.
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ABSTRACT

Purpose: To evaluate the pattern of care in patients with high risk non muscle invasive bladder cancer (NMIBC) 
in the Comprehensive Cancer Center North-Netherlands (CCCN) and to assess factors associated with the 
choice of treatment, recurrence and progression free survival rates.
Materials and Methods: Retrospective analysis of 412 patients with newly diagnosed high risk NMIBC. Clini-
cal, demographic and follow-up data were obtained from the CCCN Cancer Registry and a detailed medical 
record review. Uni and multivariate analysis was performed to identify factors related to choice of treatment 
and 5 year recurrence and progression free survival.
Results: 74/412 (18%) patients with high risk NMIBC underwent a transurethral resection (TUR) as single 
treatment. Adjuvant treatment after TUR was performed in 90.7% of the patients treated in teaching hospitals 
versus 71.8 % in non-teaching hospitals (p < 0.001). In multivariate analysis, age (60-79 years OR 0.40 and > 
80 years OR 0.1 p = 0.001) and treatment in non-teaching hospitals (OR 0.25; p < 0.001) were associated with 
less adjuvant treatment after TUR. Tumor recurrence occurred in 191/392 (49%) and progression in 84 /392 
(21.4%) patients. The mean 5-years progression free survival was 71.6% (95% CI 65.5-76.8).
Conclusion: In this pattern of care study in high risk NMIBC, 18% of the patients were treated with TUR as 
single treatment. Age and treatment in non-teaching hospitals were associated with less adjuvant treatment after 
TUR. None of the variables sex, age, comorbidity, hospital type, stage and year of treatment was associated 
with 5 year recurrence or progression rates.

Key words: urinary bladder neoplasms; treatment; outcomes
Int Braz J Urol.  2011; 37: 203-12

INTRODUCTION

 Bladder cancer is the second most common 
urological cancer. Non muscle invasive forms include 
carcinoma in situ (CIS) and Ta/T1 carcinomas and 
accounts for more than half of the incidence. These 
tumors frequently recur, particularly in multi focal 
disease. Progression to muscle invasive disease is 
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related to risk groups. The high risk group consists of 
patients with a high grade tumor (Grade 3) with/with-
out concurrent CIS or CIS alone. Progression rates in 
this group of patients show a wide range (12 - 52%) 
(1-3).
 Adjuvant intravesical chemotherapy, either 
single immediate or serial additional instillations, is 
effective in decreasing local recurrence in low grade 
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tumors (4,5). However, these instillations do not 
prevent progression. In high grade tumors Bacillus 
Calmette Guerin (BCG) instillations are superior to 
intravesical chemotherapy to prevent or delay progres-
sion. For optimal efficacy BCG maintenance therapy 
is necessary (1,3,6). If conservative treatment fails 
patients present with a recurrence of high risk bladder 
cancer with or without progression, the most common 
therapy is radical cystectomy. The exact timing of this 
cystectomy is still unclear and the subject of many 
studies.
 Despite the presence of guidelines towards 
management of bladder cancer of the American and 
European Urological Associations, the actual manage-
ment shows quite large variation. A great majority of 
surveyed urologists in the USA in 2003 were still re-
luctant to perform a cystectomy in patients with a high 
grade tumor who failed intravesical immunotherapy 
although this was described in the guidelines and a 
cystectomy in this group of patients gives a tumor-
specific survival of 80 - 90 % (7).
 In the Netherlands a national guideline for 
diagnosis and treatment of bladder cancer has been 
available since 2009. Until that moment regional 
consensus based guidelines are available within the 
regional comprehensive cancer centers. The current 
clinical practice roughly matches the European As-
sociation of Urology guidelines (8,9).
 Pattern of care studies are used to identify 
disparities in patient treatment. These studies can 
also evaluate which tumor related, patient related or 
other factors determine the treatment decisions and 
how this could influence the course and development 
of the treatment outcome (7,10,11).
 The aim of the study was to evaluate the actual 
pattern of care in patients with newly diagnosed high 
risk NMIBC and to assess factors associated with the 
choice of treatment, 5 year recurrence and progression 
free survival rates.

MATERIAL AND METHODS

Selection

 From the cancer registry of the CCCN a 
total of 535 patients were identified with a first 

manifestation of NMIBC in the period 1997-2002. 
We selected all cases with a non muscle invasive 
urothelial cell carcinoma stage Ta/1 G3 with/without 
CIS or isolated CIS of the bladder. Patients with 
metastatic disease (n = 5) and TxG3 (n = 8) were 
excluded. From 110 patients the medical records 
were not available for data collection on follow-up 
and recurrence. The data of these 110 patients in 
the CCCN registry showed identical characteristics 
and similar distribution regarding stage and grade of 
the tumor compared to the studied cohort. The final 
analytic cohort included 412 patients with high risk 
NMIBC of the bladder.

Data Collection by the Cancer Registries

 Data were collected by the regional cancer 
registry of the CCCN. Within the CCCN a total of 
15 hospitals participated including one University 
Medical Center and 3 major teaching hospitals. The 
nationwide Dutch network and registry of histo- 
and cytopathology regularly submits reports of all 
diagnosed malignancies to the cancer registries. 
Trained registry personnel collect data on demog-
raphy, diagnosis, staging, co-morbidity, treatment 
and follow-up from the medical records, includ-
ing pathology and surgery reports. Treatment was 
coded in sequence of administration to a maximum 
of four treatment modalities. Vital status was es-
tablished either directly from the patient’s medical 
record or through linkage of cancer registry data 
with the municipal population registries. Stage 
was based on pathological information of primary 
tumor or first recurrence. CIS is only registered as 
CIS in cases of isolated CIS; concomitant CIS is 
included in the group Ta/T1G3 tumor. BCG-fail-
ure was defined as recurrent disease in patients 
who were treated with a first course of 6 instilla-
tions of BCG. Teaching hospitals were defined as 
hospitals which provide training for residents to 
become urologist. We analyzed the retrospective 
data anonymously and therefore no formal Eth-
ics Committee approval was needed. The local 
oncology committees have granted permission to 
examine the medical files of the included patients 
for additional data which were collected.
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Statistics

 To assess the factors associated with choice 
of treatment we used a logistic regression analysis. 
Age was studied as a continuous factor and grouped 
using decades. Time to local recurrence is defined as 
the time from diagnosis to the registered histological 
proven recurrence in the bladder after prior treat-
ment. Progression time was defined as time from 
diagnosis to any registered recurrent tumor with 
progression in T-stage, arising concomitant CIS or 
progression to lymph node or distant metastases. Dif-
ferences in 5 year Recurrence-Free Survival (RFS) 
and Progression-Free Survival (PFS) were assessed 
using the log-rank test. The effect of several factors 
on 5 year RFS and PFS were studied using a multi-
variable Cox regression analysis. As cause of death 
was unknown in 19.8% of the patients we choose to 
use relative survival. The relative survival has been 
shown to be a good estimator of the disease specific 
survival in absence of information on the cause of 
death or in case information on the cause of death is 
inaccurate (12). The relative survival estimates the 
net bladder cancer survival, survival in the hypotheti-
cal situation that bladder cancer is the only possible 
cause of death. Maximum follow-up was curtailed at 
8 years. Relative excess risks of death were estimated 
using a multivariate generalized linear model with a 
Poisson error structure, based on collapsed relative 
survival data, using exact survival times (13).

RESULTS

Treatment

 Overall, 18% of the 412 patients with a high 
risk NMIBC underwent a TUR as single treatment 
(Table-1). Seventy-seven percent of the patients 
received adjuvant treatment with a single immediate  
Mitomycin (MMC)-instillation, MMC-instillations 
or BCG-instillations with or without a prior single 
MMC-instillation (3.3%, 39% and 34%, respectively). 
For the assessment of associating factors in the choice 
for TUR with adjuvant therapy 20 patients were ex-
cluded because of any other treatment (radiotherapy, 
cystectomy).

 As shown in Table-2, age was related to re-
ceiving adjuvant therapy (OR 0.94-95% CI 0.91-0.97) 
in univariate analysis. Patients younger than 60 years 
received adjuvant therapy in 92.2% of the cases and 
only 71.3% of the elderly patients (≥ 70 years) did 
receive adjuvant therapy. Patients treated in teaching 
hospitals received adjuvant treatment after the TUR 

Table 1 – Patient characteristics, hospital type, tumor and 
treatment.  

N %

Sex
Male 354 85.9
Female 58 14.1

Age
<60 68 16.5
60-69 121 29.4
70-79 155 37.6
>80 68 16.5

Year
1997-1999 197 47.8
2000-2002 215 52.2

Comorbidity
None 115 27.9
One 159 38.6
Two or more 138 33.5
Hospital
Non-teaching 220 53.4
Teaching 192 46.6

Stage
TaG3 125 30.3
T1G3/4 258 62.6
CIS   29   7.7

Treatment
TUR   76 18.4
TUR with single instillation 14 3.4
TUR with chemotherapy 160 38.8
TUR and BCG 142 34.5
Cystectomy   16   3.9
Radiotherapy    4   1.0

BCG = bacillus Calmette-Guérin; TUR = transurethral resection; 
CIS = carcinoma in situ.
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in 90.7% compared to 71.8% in patients treated in 
non-teaching hospitals (p < 0.001). In multivariate 
analysis, age (60-79 years OR 0.40 and > 80 years 
OR 0.1 p = 0.001) and treatment in non-teaching 
hospitals (OR 0.25; p < 0.001) were associated with 
less adjuvant treatment after TUR.

Progression-Free Survival

 Local recurrence was observed in 191 of the 
392 patients (48.2%) with their bladder in situ dur-
ing a mean follow up of 2,7 years (range 0.1 - 9.2). 
Of the 76 patients treated with TUR alone 44 (58%) 
showed recurrent disease versus 147 (49%) of the 
316 patients treated with adjuvant chemo or BCG 
therapy showed recurrent disease (hazard ratio (HR) 

0.66 (95% CI 0.47-0.93); p = 0.02). Median time to 
local recurrence was 2.6 years (range 0.10 - 9.20). 
None of the other variables sex, age, co morbidity, 
teaching/non-teaching hospitals, stage, year of treat-
ment was associated with local recurrence (data not 
shown).
 Tumor progression occurred in 84 of the 
392 patients (21.4%). The mean 5-years progres-
sion free survival was 71.6% (95% CI 65.5-76.8). 
In multivariate analysis disease progression showed 
a trend towards significance with stage (adjusted for 
age and type of growth) with a HR of 0.97(95% CI 
0.60-1.56) for T1G3/4 (as opposed to TaG3) and a HR 
of 0.13 (95% CI 0.02-0.97) for CIS with a p-value of 
0.1. None of the other registered factors was statisti-
cally significant associated with progression-free 
survival.

Table 2 – Transurethral resection.

Variable N TUR plus Adjuvant Univariate Analysis Multivariate Analysis

% p Value OR 95% CI p Value
Sex Male 339 80.2

Female 53 83.0 0.6

Age Continuous 392 80,6 <0.001
<60 64 92.2 Ref
60-69 117 83.8 0.4 0.1-1.2
70-79 145 82.1 0.4 0.1-1.1
>80 66 60.6 <0.001 0.1 0.04-0.4 < 0.001

Co-morbidity None 108 81.5
One 152 80.9
Two or more 132 79.6 0.9

Hospital Teaching 183 90.7 Ref
Non-teaching 209 71.8 <0.001 0.25 0.13-0.45 < 0.001

Stage TaG3 122 82.8
T1G3/4 241 78.4
CIS 29 89.7 0.3

Year  1997-1999 186 78.0
2000-2002 171 83.0 0.206

BCG = Bacillus Calmette-Guérin; TUR = transurethral resection; CIS = carcinoma in situ.
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Relative Survival

 During a median follow-up period of 4.5 
years (range 0.1 - 8.0), 164 of the 412 patients (39.8%) 
died. The 5-years relative survival was 81.9% (95% 
CI 75.2-88.0). Patients with one or more co-morbidi-
ties appeared to have a lower survival (5-years relative 
survival 70.8%) than patients with no co morbidity 
(95.2%; p = 0.084). None of the other registered fac-
tors was significantly associated with relative survival 
in either univariate or multivariate analysis.

BCG Failure

 Of the 142 patients initially treated with BCG 
76 patients (54%) failed after first course of BCG. 
Patients with CIS alone (42.9%) treated with BCG 
failed somewhat less often than patients with TaG3 
(52.9%) or T1G3 (55.8%) with or without CIS (p = 
0.4). BCG failure appeared to occur more often in 
patients with two or more co-morbidities (HR 1.38 p = 
0.2). Histology was not associated with BCG failure. 
Two thirds of the failures were still non muscle inva-
sive tumors (53/76). Nine of the patients were treated 
with a cystectomy (17%), while 26 were treated with 
a second course of BCG (34%).

COMMENTS

 In this pattern of care study for high risk 
NMIBC in the CCCN region more than 80% of 
patients were treated according to international stan-
dards. Only 18% of the patients were treated with a 
single TUR. We found hospital type and age to be 
associated with the choice for less adjuvant treatment. 
Both age and co morbidity appeared to influence 
progression-free and relative survival, but no other 
clinical factors were associated with progression, 
survival or BCG failure.
 In 1999 the AUA (American Urological As-
sociation) Bladder Cancer Guidelines Panel recom-
mended intravesical chemotherapy as a treatment 
option after endoscopic removal of low-grade Ta 
bladder cancer and intravesical BCG or MMC for CIS 
and after endoscopic removal of T1 and high grade Ta 

tumors (14). Later in 2004, Sylvester et al showed a 
lower rate of recurrence in patients who received in-
travesical therapy within 24 hours postoperatively.
 Worldwide the preference for TUR as single 
treatment for high risk NMIBC decreased throughout 
the last decade. In a pattern of care study by Snyder et 
al. 40% of the patients who were diagnosed in 1995 
with a high risk bladder tumor underwent resection 
only (11). In our cohort, a few years later, 18% did 
not receive adjuvant therapy.
 Remarkably in a pattern of care project of the 
2003 SEER program, data suggest still an underuse of 
intravesical therapy in patients with high risk NMIBC 
in the USA. Only 42 % of the 350 patients with high 
risk NMIBC received intravesical therapy. Stage, 
grade, race/ethnicity and geographic region were 
independently associated with intravesical therapy in 
this subcohort (10). Interestingly in this comparable 
study the use of adjuvant intravesical therapy was 
lower in academic hospitals (31%) as mentioned in 
the Editorial Comment on this study. In our study this 
was the opposite with adjuvant intravesical treatment 
in 90.7% of the patients treated in teaching hospitals 
versus 71.8% in non teaching hospitals.
 The proportion of patients receiving adjuvant 
therapy in our study is still low compared to opinions 
expressed by urologists in survey studies conducted in 
2003-2004. Witjes et al. (2006) observed that 94.6% 
of the Flemish and Dutch urologists would offer high 
risk patients at least an instillation course, predomi-
nantly BCG (15). In a survey in 2003 in the US 18% of 
the urologists stated to prefer TUR only for Ta-T1 high 
grade tumors and 8% and 1% for concurrent CIS and 
CIS only respectively (7). This difference in results 
between a survey study and a pattern of care study 
might be explained by self-selection of urologists 
that respond to questionnaires (around 50%) while 
the actual practice of all urologists was evaluated in 
a pattern of care study.
 We found 49 % (191/392) recurrences in the 
patients treated with adjuvant treatment after TUR. 
Progression rate 21.4% (84/392) is also similar to the 
figures presented in literature (1,3,6,16-20). Differ-
ences in the kind of adjuvant treatment did not appear 
to affect the progression rate. However, in our study 
it is not clear what percentage of patients treated with 
BCG in fact received long term maintenance therapy. 
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Bohle et al. demonstrated in a meta-analysis of com-
parative studies for BCG versus MMC a significant 
superiority for BCG for the prevention of tumor 
progression only if BCG maintenance therapy was 
provided (1). In a sub-analysis Sylvester et al. also 
showed superiority of BCG maintenance to MMC 
for patients with Tis (3). A clear overview of meta-
analyses of studies comparing intravesical therapies 
and differences was published by Hall et al. in 2007 
in an update of the guideline for the management of 
NMIBC (Stages Ta, T1 and Tis) (14). The individual 
patient data meta-analysis by Malmström in 2009 
showed again the superiority of BCG in the prevention 
of recurrences (21). Prior intravesical chemotherapy 
was not a confounder. Differences in outcome may be 
explained by heterogeneity of stage and grade of the 
included patients, different chemotherapeutical agents 
which are used and different durations of therapy.
 Because of concurrent CIS in the papillary 
tumor groups it is very difficult to draw any conclu-
sion about the separate effect of stage. Also there is 
limited inter- and intra-observer agreement in histo-
logical examination which affects the appropriateness 
of the staging. In a review pathology study the overall 
conformity in stage was only 50-60%, largely due to 
non-agreement for the low-stage tumors. Stage T1 
and CIS appear to be the most difficult entities to 
determine while the differentiation of these tumors 
is important in the decision regarding conservative 
or more aggressive therapy (22).
 The 5-year relative survival is 81% whereas 
almost 40% of the patients died during follow-up. 
Many patients probably died of other causes than 
their disease. It is obvious that multiple co-morbidi-
ties are associated with a worse relative survival. A 
retrospective study in 2002 on T1G3 tumor patients 
also did not find significant differences in survival 
between patients treated with BCG and transurethral 
resection alone (23).
 Many recent studies on T1G3 bladder tumor 
treated with BCG showed recurrences of 23 to 52% 
(1,6,16,17,19,20). The number of patients treated in 
those studies did not exceed 81, but the median fol-
low-up was longer than in our retrospective study. No 
difference was observed between groups of patients 
treated with or without the maintenance protocol after 
the induction therapy with BCG. Our study showed 

similar results with a recurrence rate of 54 % and a 
progression rate of 16% in 142 patients who were 
treated with BCG.
 Nowadays there is a tendency towards early 
cystectomy for recurrent T1 disease during or follow-
ing intravesical BCG therapy. This may be associated 
with better disease specific survival. Some investiga-
tors promote immediate cystectomy for T1G3 tumors 
(24). Differences in racial or ethnic background can 
also be an associating factor for tumor stage at the 
time of cystectomy (25). In our series 5.0% of the 
T1G3 tumors were treated with radical cystectomy 
after the diagnostic TUR. This is in concordance with 
the results of Joudi et al. which were 7% high risk 
patients who underwent radical cystectomy. Finally 
promising salvage therapies for patients with BCG 
failure, unsuitable for radical cystectomy, are awaited 
in the near future. Yates et al. recently published an 
update of the application of thermo-chemotherapy, 
intravesical interferon-alfa and electromotive drug 
administration (26).
 This study has limitations due to the retro-
spective design. We were not able to assess socio-eco-
nomic factors like educational level, income, social 
and martial status which are not recorded in the cancer 
registry and could not be obtained from the medical 
records. Any effects of race could not be assessed as 
the CCNN region consists of founder populations 
with > 95% of the inhabitants being Caucasians. Also 
specific determining factors in individual patients 
or in individual hospitals were not clarified. Finally 
any comparison of results between treatment groups 
like TUR versus TUR plus adjuvant treatment can be 
confounded by an indication bias.

CONCLUSION

 In this pattern of care study in high risk 
NMIBC, only 18% of the patients were treated with 
a single TUR. Age and treatment in non-teaching 
hospitals were associated with less adjuvant treatment 
after TUR. None of the variables sex, age, co morbid-
ity, teaching/non-teaching hospitals, stage and year of 
treatment was associated with 5 year local recurrence 
or with progression rates. Comorbidity was associated 
with a lower relative survival.
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EDITORIAL COMMENT

 The authors examined 412 patients (diag-
nosed between 1997-2002) within the North-Nether-
lands Cancer Registry for variation in the use of ad-
juvant therapy in patients with high risk superficial 
bladder cancer (defined as high grade Ta/T1 or CIS). 
82% of patients received some form of adjuvant in-
travesical therapy. Of patients receiving adjuvant 
therapy, 4% received only a single peri-operative 
installation, while induction BCG or chemotherapy 
was given in 45% and 51% of patients, respectively. 
It is unclear from the presented data what proportion 
of patients receiving induction therapy also received 

a peri-operative dose. Overall, these results suggest a 
much higher rate of compliance with published treat-
ment guidelines than that found in similar studies in 
the Unites States (ref. 10 and 11 in article). Surpris-
ingly, increasing age, but not co-morbidity, was sig-
nificantly associated with lower odds of intravesical 
therapy use. Contrary to the findings of Huang et al. 
(ref. 10), the use of adjuvant intravesical therapy was 
greater in teaching versus non-teaching hospitals in 
the Netherlands.
 Because the first AUA guidelines were pub-
lished in 1999 (1), and the first EAU guidelines in 
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2002 (ref. 8), it will be interesting going forward to 
re-examine these findings as further dissemination 
has hopefully occurred.  In addition, newer guide-
lines by the AUA (ref. 14) and EAU (2) emphasize 
re-resection of high grade T1 lesions (even with 
muscle in the initial specimen) as well as the use 
of maintenance therapy. It will also be important to 
examine compliance with these newer guidelines. 
Finally, while the identification of factors associ-
ated with decreased intravesical therapy use -- age, 
ethnicity, or type of practice -- gives clues as to the 
barriers preventing implementation, the main under-
lying issues may be failure to disseminate existing 
literature, patient burden (perceived or real), and lo-
gistical issues which affect provider work-flow.
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EDITORIAL COMMENT

 From a distance, it may look as if there is 
nothing new under the sun regarding management 
of non-muscle invasive transitional cell bladder can-
cer. We use urine cytology, transurethral resection, 
intravesical doxorubicin or mitomycin and BCG for 
more than 35 years and they remain our main weap-
ons for fighting not only costly (due to innumerous 
recurrences), but unpredictive and if progressive of-
ten fatal disease.
 At a closer look, the field of this disease has 
changed quite significantly in recent years. With-
out  considering new markers, drugs and techniques 
which are already available it may look promising in 
the future (studies evaluating screening with combi-
nations of new markers like FISH analysis of exfo-
liated cells in urine, proteomics, fluorescence blue 
light cystoscopy and resection, gentamycin, micro-
wave heated or electromotive intravesical drug ap-
plication). Main change has been in standardization 
and systematization of our approach to patients with 
this disease. Those changes took place in recent 

years and guidelines (AUA, NCCN and EAU) are 
all freely available from their respective web-sites. 
AUA guidelines are quite narrative and give reason-
ing behind suggestions, NCCN produces and every 
few months updates short and up to a point graphic 
algorithms - decision trees and EAU may has pro-
duced (in their last, 2009 update) most precise and 
straightforward set of rules for dealing with non-
muscle invasive bladder cancer.
 EAU rules seem to have almost taken “art” 
out of medicine in this area and “science” has al-
most completely taken over. Is this good? The pres-
ent article by Leliveld and coworkers shows us the 
importance of this aspect. Although titled “High 
risk bladder cancer: current management and sur-
vival”, they report only 35% of patients who were 
only treated some 8 years ago (in 2002), in a west-
ern European country, according to present regional 
(EAU) guidelines. This means 65% of high risk su-
perficial bladder cancers have not received immu-
notherapy (BCG), which they, according to present 
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guidelines, should have received. Although the au-
thors in discussion address this issue and cite one, 8 
year old study, which claims no survival advantage 
for immunotherapy group and this may be debatable, 
the fact still remains solid: majority of patients were 
at the time of study not treated according to pres-
ent guidelines. Some patients may be unsuitable (too 
old etc.) for treatment according to guidelines and 
guidelines have room for improvement with spe-
cifically addressing those marginal groups. Perhaps 
some patients may be in a registered clinical trial 
(this is not reported). But otherwise - current man-
agement of high risk bladder cancer should not be as  
was mentioned in this study. If not for other reasons, 
guidelines take a lot of hesitation out of our mind 
and help us a lot in ultimate question with high risk 
patients – i.e. to proceed with cystectomy or contin-
ue conservative treatment? Decision for cystectomy 

is a difficult one and it is universally accepted it is 
often made too late (1). Relatively rigid guidelines 
offer a highway towards this decision, if and when 
needed. Although guidelines can and will change 
with time, obeying them is a first step towards im-
proving outcomes, which for bladder cancer seem to 
remain the same for decades with no improvement. 
Only years after we have standardized our approach 
and try to follow guidelines with each individual pa-
tient, SEER and other cancer statistics may and will 
reflect improvements.
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ABSTRACT

Purpose: To evaluate the long-term efficacy of prostate cancer control and complication rates, in the elderly, after focal 
therapy with high-intensity focused ultrasound (HIFU).
Materials and Methods: Between June 1997 and March 2000, patients with localized prostate cancer were included into 
a focal therapy protocol. Inclusion criteria were: PSA ≤ 10 ng/mL, ≤ 3 positive biopsies with only 1 lobe involved, clini-
cal stage ≤ T2a, Gleason score ≤ 7 (3+4), negative CT scan and bone scan. Hemi-ablation of the prostate was performed 
with the Ablatherm(R) device. Survival, complication rates and urinary continence were evaluated. Control biopsies were 
performed at 1 year. Treatment failure was defined as a positive biopsy or need for salvage therapy.
Results: Twelve patients with a mean age 70 years were included. Median follow-up was 10 years. Control prostate biop-
sies were negative in 11/12 (91%) patients. Overall survival was 83% (10/12) and cancer specific survival was 100% at 
10 years. Two patients died from other causes. Recurrence free survival was 90% (95% CI; 0.71-1) at 5 years, and 38% 
(95% CI; 0.04-0.73) at 10 years. Five patients had salvage therapy with repeat HIFU (n = 1) or hormonal therapy (n = 4) 
and all salvage patients were alive at 10 years. No patients developed lymph node or bone metastasis. No patients suffered 
from urinary incontinence. International Prostate Symptom Score was stable at 1 year. Complications included two urinary 
tract infections and one episode of acute urinary retention.
Conclusions: Hemi-prostate ablation with HIFU can be safely performed in selected elderly patients with adequate long-
term cancer control and low complication rates. Results from larger prospective studies using improved imaging techniques 
and extensive biopsy protocols are awaited.

Key words: prostate neoplasms; ultrasound; high-intensity focused; transrectal
Int Braz J Urol.  2011; 37: 213-22

INTRODUCTION

 Radical treatments such as radical pros-
tatectomy (RP) or radiation therapy (RT) offer an 
excellent cancer cure rate around 85 to 90%, but post-
treatment side-effects on urinary control and sexual 
function are common (1-3). In the elderly, the use of 
such radical treatments that reduce quality of life is 
questionable (3). Recently, there has been a demand 
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to develop ablative therapies that attempt to reduce 
post-treatment side- effects, to avoid the psychologi-
cal morbidity associated with active surveillance (AS) 
and maintain cancer control (4). In the United States, 
observational studies show that neither patients nor 
their physicians are enthusiastic about AS, an option 
chosen by only 10% of men (5). HIFU therapy, is a 
minimally invasive therapeutic option that has already 
shown efficacy in long-term cancer control with lim-



214

HIFU for Prostate Cancer in the Elderly

ited morbidity when applied to the whole gland (6,7). 
We hypothesize that applying HIFU on focal lesions 
could control disease with minimal harm to adjacent 
tissues, thus limiting post-treatment side effects of 
more radical therapy. We retrospectively reviewed 
our population and describe the long-term results of 
focal therapy with HIFU.

MATERIALS AND METHODS

Patients

 Between June 1997 and March 2000, patients 
with localized prostate cancer were included in a focal 
therapy protocol. Inclusion criteria were: prostate spe-
cific antigen (PSA) ≤ 10 ng/mL, ≤ 3 positive biopsies 
with only 1 lobe involved, clinical stage ≤ T2a, Gleason 
score ≤ 7 with no predominant pattern 4, and negative 
staging (absence of lymphadenopathy on CT scan and 
a negative bone scan). All patients provided written 
informed consent before entering the study. Patients 
with a previous history of any definitive treatment for 
prostate cancer or hormonal therapy were excluded.

Technique

 Patients underwent HIFU with the first-genera-
tion Ablatherm(R) device (EDAP-TMS, Vaux-en-Velin 
France) using a 2.5 and 3 MHz transducer under general 
anesthesia. At the very beginning of our experience, even 
positive apical biopsies where considered suitable for 
HIFU treatment. Nevertheless, in the operative protocol, 
the sphincter was always avoided. Initially transurethral 
resection of the prostate (TURP) was offered prior to 
HIFU in patients with large prostate volumes. It was 
subsequently done routinely since TURP reduces post-op-
erative bladder outlet obstruction (8). Overall, 5 patients 
underwent TURP before HIFU.

Endpoints

 Cancer control: treatment failure was defined 
as any positive control biopsy (irrespective of the 
side) and/or salvage therapy. Prostate biopsies were 

performed at 1 year after treatment and if there was a 
rising PSA. Salvage therapy was introduced on treat-
ment failure, that is, when a control biopsy was positive 
or when PSA increased to above pre-treatment levels. 
In case of treatment failure, patients were offered HIFU 
if the recurrence was considered local (one positive 
biopsy in the same lobe); if more diffuse, they were 
offered androgen deprivation therapy. Adverse events, 
death and cause of death were recorded. Overall sur-
vival was calculated at the time of death, regardless of 
cause. Prostate cancer specific survival was calculated 
at the time of death from prostate cancer.
	

Quality of Life

 Treatment related morbidity was recorded. 
Continence was evaluated as the number of pads 
used per day at 1, 6 and 12 months. Lower urinary 
tract symptoms (LUTS) were assessed with the In-
ternational Prostate Symptom Score (IPSS), before 
treatment, and at 1, 6, and 12 months. Sexual function 
was not assessed in this study because 7/12 patients 
were not interested in sexual activity or had pre-exist-
ing erectile dysfunction. The International Index of 
Erectile Function-5 questionnaires were unavailable 
for the remaining patients. Subjective information 
related to sexual function was available in the charts, 
but because of the lack of objective data, sexual func-
tion was not assessed in this analysis.

Follow-up

 PSA measurements were performed in all 
patients at 3 months from initial HIFU treatment, and 
then every 6 months thereafter. Clinical assessment 
was performed every 6 months during the first 5 years 
and then annually thereafter. A six-core control biopsy 
involving both prostatic lobes was performed 1 year 
after treatment and/or in case of rising PSA. The data 
was analyzed retrospectively.

RESULTS

 A total of 12 patients met the inclusion 
criteria and were enrolled in this protocol. Pre-treat-
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ment patient characteristics are shown in Table-1. 
Long-term oncologic and functional outcomes are 
shown in Table-2. Data on patients with recurrence 

is shown in Table-3. The mean age was 70 years (± 
4.8) and median procedure time was 69 minutes. 
Median number of shots was 374 (161-533), median 

Table 1 – Patient demographics.

Patient 
Number

Age
(yrs)

Pre-op 
PSA

(ng/ml)

Pre-op 
IPSS

Prostate 
Volume

(cc)

Number of 
Positive 
Biopsies

Number 
of Apical 
Biopsies

Gleason 
Score

Clinical 
Stage

1 80 10.0 10 30 2 0 3+4 T1c
2 73   9.4   2 25 3 1 3+3 T1c
3 72   5.4   2 62 1 0 3+3 T1c
4 72   7.9   6 26 3 1 3+2 T1c
5 66   4.8 12 40 1 1 3+3 T1c
6 76   6.7 22 40 2 1 3+3 T1c
7 68   6.6 10 42 2 0 3+2 T1c
8 65 10.0   8 38 1 1 3+2 T1c
9 66 10.0   1 51 1 0 3+3 T2a
10 67 9.8   1 23 2 0 3+3 T1c
11 65 6.7 11 30 2 1 3+4 T2a
12 72 2.6 ------ 40 1 0 3+3 T2a

PSA = prostate-specific antigen; IPSS = International prostate symptom score.

Table 2 – Focal therapy with HIFU: oncological and functional results.

Patient 
Number

Post-op 
IPSS

Nadir 
PSA

(ng/mL)

PSA value 
at the Time 
of Salvage 
Therapy
(ng/mL)

Time to 
Introduction 

of Salvage 
Therapy 
(years)

Type of Sal-
vage Therapy

Last 
PSA

(ng/mL)

Total 
Follow-up 

(years)

1 12 2.4   8.6   9.0 ADT 1.3 11.0
2 1 2.0 14.5 10.0 ADT 0.1 11.1
3 7 2.8 26.0 10.0 ADT 1.0 10.5
4 4 1.9   9.9   9.0 ADT 3.2 10.6
5 8 2.2 NST NST NST 6.8 10.8
6 12 2.3 NST NST NST 3.8 10.5
7 12 1.1 NST NST NST 1.5 10.6
8 6 1.1 NST NST NST 1.2 Dead
9 4 1.1 NST NST NST 1.5   7.5
10 5 0.4 NST NST NST 0.4 Dead
11 6 0.3   1.6   5.0 HIFU 4.6   9.5
12 -- 1.0 NST NST NST 1.7   8.0

ADT = androgen deprivation therapy; HIFU = high-intensity focused ultrasound; IPSS = international prostate symptom score;          
NST = no secondary treatment; PSA = prostate-specific antigen.
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catheterization time was 2.5 days (range, 2-13). Mean 
prostate volume was 37 g (23-62), mean pre-operative 
PSA level was 7.3 ng/mL (2.6-10), mean number of 
positive biopsies was 2 (1-3) and median follow-up 
was 10.6 years (7.5-11.1). Six of the twelve patients 
had an initial apical positive biopsy. For two of these 
patients, this biopsy was the only positive biopsy.  
Control biopsies at one year were negative in 11/12 
patients (91%). One of twelve patients harbored a 
residual Gleason 4 (2+2) cancer. This one patient 
with low grade, low volume disease was monitored 
with serial PSA, and was treated 4 years later with a 
second HIFU procedure on PSA increase. Treatment 
failure was observed in 5 patients. These patients had a 
salvage therapy with either HIFU (n = 1) or androgen 
deprivation therapy (ADT) (n = 4) and survival rate 
for recurrent patients was 100% at 9.5 to 11 years of 
follow-up. Three of the six patients with an initial api-
cal positive biopsy recurred. None of the recurrences 
had subsequent lymphadenopathy or bone metastasis 
on staging. The last median PSA in the recurrence-free 
group was 1.63 ng/mL (range, 0.42-6.82). The patient 
re-treated with HIFU had a stable PSA at 4.6 ng/mL, 
4.5 years after salvage HIFU treatment alone. The 
group treated with salvage ADT has a stable median 
PSA at 1.15 ng/mL (range, 0.13-3.2).
 Two patients died during the follow-up pe-
riod from non-cancer related causes (both from heart 
failure), they were free of disease when they died 2 
and 3 years, respectively, with a PSA at 1.18 ng/mL 

and 0.42 ng/mL on the last follow-up. Each also had a 
negative control biopsy. Recurrence free survival was 
90% (95% CI; 0.71-1) at 5 years, and 38% (95% CI; 
0.04-0.73) at 10 years (Figure-1). Overall survival was 
83% (10/12 still alive) and cancer specific survival 
was 100%. No urinary incontinence was observed. 
Two of twelve patients experienced urinary tract 
infection post-operatively: one episode of epididimo-
orchitis, and one asymptomatic urinary tract infection. 
One patient experienced acute urinary retention post-
operatively and had a supra-pubic catheter placed for 
13 days. No urethral strictures were recorded. One 
patient did not have an IPSS score recorded. Eight of 
eleven patients (75%) had a similar IPSS 1 year after 
treatment. Two of eleven patients had a lower IPSS 
and one of eleven patients had a higher IPSS. Of the 
two patients with lower IPSS scores one year after 
HIFU treatment; one did not receive further therapy 
for lower urinary tract symptoms, while the other 
patient underwent a TURP before HIFU to prevent 
post-treatment urinary retention.

COMMENTS

 In the PSA era, low-risk disease represents 
a growing proportion of newly diagnosed prostate 
cancer. Recent data from Cancer of the Prostate Stra-
tegic Urological Research Endeavor demonstrates the 
number of patients with low-risk tumor characteristics 

Table 3 –  Status of recurrent patients.

Patient Initial 
PSA

Initial 
Positive 
Biopsy 

Location

Nadir 
PSA
(ng/
mL)

PSA Value at 
the Time of Sal-
vage Therapy

(ng/mL)

Post-op
Positive 
Biopsy 

Location

Time to 
Introduction 

of Salvage 
Therapy (yrs)

Type of 
Salvage 
Therapy

Last 
PSA

(ng/mL)

1 10.0 Lb,Lm 2.4   8.6 Lb, Lm   9.0 ADT 1.3
2 9.4 Lb,Lm,La 2.0 14.5 Lb,Lm,La

Rb,Rm,Ra
10.0 ADT 0.1

3 5.4 Rb 2.8 26.0 10.0 ADT 1.0
4 7.9 1.9   9.9 Rb,Ra,

Lb,La
  9.0 ADT 3.2

11 6.7 Rb,Ra 0.3  1.6 Ra   5.0 HIFU 4.6

R = right; L = left; b = base; m = mid; a = apex; PSA = prostate-specific antigen.
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(defined as serum PSA ≤ 10 ng/mL, Gleason score 
≤ 6 and clinical stage ≤ T2a) rose from 27.5% from 
1990 to 1994, to 46.4% from 2000 to 2001 (5). Focal 
therapy has been suggested as an alternative to radical 
treatment (4).
 In our study, focal therapy with HIFU pro-
vided a 5 and 10 years recurrence free survival of 90% 
and 38%, an overall survival of 83% (10/12), and a 
cancer specific survival of 100% (12/12). Besides the 
very large 95% CI resulting from the small sample 
size, these results are comparable to HIFU treatment 
of the whole gland. In a multicenter analysis including 
140 patients treated with HIFU for the whole gland 
(7), the overall survival was 90% at 5 years and 83% 
at 8 years. Prostate cancer specific-survival rate was 
98%. Treatment failure was defined as presence of 
at least one positive biopsy, PSA > nadir PSA + 2 
ng/mL or salvage therapy. In this analysis, disease 
free survival was 66% at 5 years, and 59% at 7 years. 

When stratified for risk-group, disease free survival 
at 5 years was 68% for low risk patients and 58% for 
the intermediate risk patients (p = 0.021).
 General limitations of whole-gland HIFU 
also apply to focal therapy. The major limitation is 
apical cancer. In the beginning of our experience, 
apical cancers were considered suitable for HIFU 
and six of twelve patients had apical cancers in this 
study, including 2 patients with exclusively apical 
lesions. Half of these patients recurred in our series 
(2 patients in both lobes and 1 patient at the apex). 
Increased incontinence risk has been described with 
treating apical lesions (9). Even at the beginning of 
our experience special attention was given to the 
sphincter and no urinary incontinence was observed 
in this study. Improvement in real-time magnetic reso-
nance imaging (MRI) thermometry for monitoring the 
treatment effect can further reduce the risk of treating 
apical lesions (10). Re-treatment with HIFU is also 

Figure 1 – Probability of freedom from recurrence after initial hemi-ablation of the prostate.
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a relatively safe option since there is no cumulative 
effect of ultrasound. In a cohort of 223 patients with 
a retreatment rate of 22%, Blana et al. reported there 
was no significant difference in urinary infection, 
outlet obstruction, and chronic pelvic pain after one 
or several HIFU sessions. However, they observed a 
significant increase in urinary incontinence and im-
potence rates in this retreatment group (11). Salvage 
radiotherapy (RT) has recently been described as an 
option after HIFU failure with reasonable results (12). 
Even if most of our patients were treated with ADT, 
focal therapy with HIFU allows many options for 
salvage therapy such as repeat HIFU (9,11,13), RT 
(12), and radical prostatectomy (RP) (14) in case of 
recurrence.
 Although radical treatment offers excellent 
cancer cure rates, post treatment side effects on uri-
nary, sexual and bowel function are common (15). In 
the low-risk patient, RP offers a probability of free-
dom from progression of 79% to 91% and a cancer 
specific survival rate of 97% and 89% at 10 and 15 
years (1,2). RT provides a 10-year progression-free 
survival rate for low risk patients treated with 75.6 
Gy of 85% (16). For RP, urinary incontinence and 
impaired sexual function rates were 14% and 79%, 
respectively, 5 years after treatment. For RT, these 
values were 4% and 64%, respectively, 5 years after 
treatment (17). Gastrointestinal problems occur in 
59% of patients undergoing RT compared to 14% of 
age-matched controls (18). Compared with radical 
treatment, focal therapy could provide a way to con-
trol low-risk cancers with minimal morbidity. In our 
population, the only side-effects were urinary tract 
infection in 2 cases and acute urinary retention in 1 
case. With the routine use of pre-operative TURP, the 
rate of urinary retention can be reduced (8). Neverthe-
less, we do not perform pre-HIFU TURPs for our focal 
therapy patients, since this is not in agreement with 
our definition of focal therapy. Furthermore, LUTS 
were not significantly changed by HIFU 12 months af-
ter treatment and no urethral strictures were recorded. 
As expected, our data demonstrates focal therapy 
with HIFU minimizes side-effects. Our findings are 
also better than the results for the whole gland HIFU 
protocols reported in the literature. In a multicenter 
trial conducted on 402 patients, urinary retention was 
present in 9% of patients, urethral strictures developed 

in 4%, and epididymitis in 6% (9). In another study 
94% of patients recovered normal urinary continence, 
14% had urinary obstruction associated with stric-
tures, 6% complained of pelvic pain for less than 6 
months and 26% previously potent patients developed 
severe erectile dysfunction (7). In a phase II trial as-
sessing feasibility, safety and early efficacy of hemi 
prostate ablation with HIFU, Emberton et al. found 
that the probability of men being free of significant 
genito-urinary toxicity was 95% at 3 months. Patients 
were 100% pad-free immediately following treatment. 
Erectile function sufficient for intercourse occurred 
in 70% by 2 weeks, and at 3 months, 95% had erec-
tions sufficient for penetration (19). In a prospective 
study, comparing whole gland and focal therapy 
with HIFU, these two options where equivalent for 
short-term cancer control. No significant differences 
were observed in the 2 year biochemical disease free 
survival for patients in the low and intermediate risk 
groups. Complications tended to be lower in the focal 
therapy group (20).
 Despite reasonable short-term evidence sup-
porting the safety and feasibility of AS in men with 
low-risk prostate cancer (21), few patients accept this 
approach. Active surveillance among patients older 
than 75 years has fallen by half in the PSA era, with 
less than one-quarter of low-risk patients electing 
initial observation (22). Moreover, due to anxiety, 
50% of these patients usually exit the surveillance 
protocols during follow-up (21). Compared with AS, 
focal therapy offers a method to treat the index foci 
of cancer, relieving anxiety associated with waiting 
for the disease to progress. Focal HIFU is an attrac-
tive option with the advantage of delaying definitive 
therapy and minimizing its associated adverse effects 
on patients’ quality of life (23).
 Despite obvious limitations of a non-random-
ized retrospective study, including a small sample 
size, our results are interesting with regards to the 
long-term oncologic and functional outcomes after 
hemi-ablation of the prostate with HIFU. One of 
the weaknesses of our study is the use of a sextant 
biopsy protocol as recommended in the 1990’s. 
Standard transrectal prostate biopsy strategies have 
been developed to improve cancer detection but not 
to accurately locate or stage prostate tumors. To 
better characterize cancer location, many different 
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techniques such as image guidance with color Dop-
pler ultrasonography or MRI, transrectal saturation 
biopsies and perineal mapping biopsies are under 
evaluation (24-27). Sextant biopsy protocols are 
insufficient to correctly characterize the cancer and 
some tumors may have been underestimated (28). It 
is not clear to what extent this under sampling can 
explain the recurrence rate observed in our study. One 
can argue that prostate cancer multifocality explains 
the high level of recurrence when the whole gland is 
not treated, and that focal therapy may be of limited 
efficacy. More than 80% of the patients have mul-
tifocal prostate cancer (29) with 80% of secondary 
tumor foci < 0.5 cm3 (30). Volume distribution of 
the secondary cancers, however, is almost identical 
to the cancers found incidentally in men undergoing 
cystoprostatectomy for bladder cancer (29). There is 
a growing body of evidence to support that the prog-
nosis of the disease is driven by the index tumor foci. 
Our results are concordant with this assertion and 
it is encouraging to observe that the 10 year cancer 
specific and disease free survival of this small sample 
feasibility study are comparable to the whole gland 
treatment with HIFU.
 Prostate cancer treatments have dramati-
cally evolved towards a more selective approach in 
order to reduce treatment burden whilst retaining 
cancer control. Over 10 years ago, our team has 
embraced HIFU for the treatment of prostate cancer 
and for the first time we have described the long-
term efficacy of focal therapy with HIFU and the 
limited morbidity of this procedure. Our results are 
encouraging and we plan to include more patients 
and eventually younger patients with very strict 
selection criteria. The main limitation of this non-
randomized retrospective study is the small sample 
size, which precludes statistical analysis; thus, our 
findings must be interpreted according to this limi-
tation. The ongoing evolution of imaging is also an 
exciting and important variable in the development 
of focal therapy (31). As previously defined for 
open radical prostatectomy, the trifecta remains 
the essential group of variables to evaluate for any 
focal therapy approach (1,32). At the beginning of 
the HIFU experience, we neither had a definition of 
risk of recurrence, nor a definition for focal therapy. 
The definition of focal therapy for prostate cancer 

describes the treatment of men with organ-confined, 
low to moderate risk prostate cancer. In these cases, 
the patient undergoes ablation of only the malignant 
tumor foci in order to provide acceptable freedom 
from disease progression and also a high probability 
of preserving genitourinary and bowel function.
 According to the literature, HIFU is a treat-
ment of proven efficacy for localized prostate cancer 
with limited side-effects. It offers the opportunity 
to treat elderly patients with a minimally invasive 
technique that can be repeated and in our initial series 
could be combined with TURP to offer better urinary 
outcome (33-36).
 A focal approach for prostate cancer per-
formed ten years ago and based on a sextant biopsy 
diagnosis allowed patients to have similar outcomes 
as patients treated in the same period with a whole 
gland approach. This cohort should further expand 
the discussion on focal therapy, because selected 
elderly patients were offered ablation of only a half 
of their prostates and were conferred an acceptable 
freedom from disease progression and cancer-specific 
survival.

CONCLUSIONS

 This retrospective feasibility study shows 
that hemi-prostate ablation with HIFU is a reasonable 
treatment strategy for a selected population of low 
or intermediate risk prostate cancer in elderly men. 
The long-term cancer control rate is adequate, recur-
rences can be treated with a second HIFU session or 
other techniques. In the elderly, the concept of cancer 
control instead of cancer cure with HIFU has to be 
discussed, as it seems to provide an effective long-
term disease control with minimal treatment-related 
morbidity. More extensive biopsy protocols and more 
accurate imaging techniques will certainly improve 
patients’ selection. Larger prospective studies with a 
long follow-up are awaited to confirm our small size 
preliminary results.
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EDITORIAL COMMENT

	 During the last decade developments showed 
that in most oncologic therapies invasiveness has 
been reduced. Instead of removing the entire organ 
radically and surgically the focus is now on the treat-
ment of cancer affected areas only.
 Focal therapy in prostate cancer had first 
been introduced for “male lumpectomy” in 2004 by 
G. Onic using Cryotherapy.
 Statistics show that all local therapies have a 
high cancer-specific long-term survival rate.
 Therefore, the time seems to be right for 
“NOTES” (Natural Orifice Therapeutic Endoscopic 
Surgery) - as it is provided by HIFU (High Intensity 
Focused Ultrasound).
 The Montsouris group has used transrectal 
pulsed focused HIFU since 1996 when it was in-
troduced into clinical practice. They participated in 
multicenter studies and registered their data in a da-
tabase ready to be stratified according to specific pa-
tient or indication groups. In past years “focal” HIFU 
has been restricted to few specific cases based on 
individual medical decision. Thirteen patients have 
been treated based on current focal HIFU criteria in 
12 years (unilateral, low risk PCa treated by hemi-
ablation only). Their results have been collected and 
retrospectively analyzed. The data underline the fea-
sibility of the focal HIFU concept as a realistic bal-
ance between low invasiveness, sufficient radicality 
and low side-effect rate. Even though recurrence free 
survival of 90% after 5 years decreased to 38% af-
ter 10 years, cancer-specific survival still remained 
100%.

 However, it proves, that this collection of 
individual indications confirms the feasibility of the 
focal concept and the validity of “focal HIFU ther-
apy” as well as the rationality of using the NOTES 
approach for this indication.
 It is not possible to draw more statements 
from a study with such a small number of patients 
treated by different devices, with different technical 
settings and a changing application mode.
 Other minimal invasive therapies such as 
Brachy-, Cryo- or Photodynamic therapy are tech-
nically able to perform partial treatments as well, 
but the disadvantage of perineal, tissue and cancer 
perforating approaches cannot compete with the non 
invasive NOTES approach by transrectal HIFU.
 Patients who decide for focal therapy want 
to avoid side-effects without major loss of cancer 
treatment efficacy. Even though this publication 
is just a feasibility study with 13 patients it proves 
that this desire of the patient can be met by the focal 
treatment of PCa with High Intensity Focused Ultra-
sound.
 Focal HIFU may be the first step to postpone 
more invasive therapies, to preserve functional and 
sexual prostatic integrity without the psychological 
burden of “watchful waiting” in prostate cancer ther-
apy.
 Once better diagnostic technologies visual-
ize PCa affected areas, focal HIFU with its NOTES 
approach will have an even higher acceptance within 
the urological armentarium to treat prostate cancer.

Dr. Christian Chaussy &
Dr. Stefan Thueroff

Department of Urology
Klinikum Munich-Harlaching

Sanatoriumsplatz 2
D-81545, Muenchen, Germany

E-mail: chau1@aol.com



223

Correlation of Hepatitis C and Prostate Cancer
International Braz J Urol Vol. 37 (2): 223-230, March - April, 2011

Correlation of Hepatitis C and Prostate Cancer, Inverse Correlation 
of Basal Cell Hyperplasia or Prostatitis and Epidemic Syphilis of 
Unknown Duration

Annika Krystyna, Tarang Safi, William M. Briggs, Murray D. Schwalb

Lincoln Medical and Mental Health Center, Department of Urology, New York Medical College, 
Valhalla, NY, USA

ABSTRACT

Purpose: The accuracy of prostate specific antigen (PSA) to detect prostate cancer has not yet been determined. Autopsy 
evidence suggests one-third of men have evidence of prostate cancer. Correlation between prostate cancer and sexually 
transmitted infection is indeterminate.
Materials and Methods: A retrospective database was created of all men who underwent transrectal ultrasound guided 
prostate biopsy over 3 years. Men were 49% African or African Caribbean, and 51% Central or South American. Informa-
tion about prostate specific antigen, cholesterol, hepatitis A, B and C, human immunodeficiency virus, syphilis, tuberculin 
skin testing and histology were collected.
Results: Hepatitis C antibody detection correlated with prostate cancer OR 11.2 (95% CI 3.0 to 72.4). The odds of prostate 
cancer increased annually (p = 0.0003). However, no correlation was found between prostate cancer and the following: 
PSA, biopsy date, repeat biopsy, more than 12 cores at biopsy, total cholesterol, high density lipoprotein, triglycerides, 
low density lipoprotein, risk measure reported with free and total PSA, hepatitis B surface antibody, high grade prostatic 
intraepithelial neoplasia or atypical small acinar proliferation. Histologic prostatitis and basal cell hyperplasia were 
inversely correlated with prostate cancer. Syphilis of unknown duration occurred in 17% of men with indeterminate cor-
relation to prostate cancer.
Conclusion: In inner city men of African and African-Caribbean, or Central and South American descent, prostate specific 
antigen levels did not correlate with prostate cancer. Hepatitis C antibody detection correlates significantly with prostate 
cancer. One prostate biopsy is sufficient to diagnose statistically significant prostate cancer. Histologic prostatitis and basal 
cell hyperplasia decrease odds of prostate cancer. Atypical small acinar proliferation may not correlate to prostate cancer 
and is pending further investigation. Men should be screened for epidemic syphilis of unknown duration.

Key words:   prostatic neoplasm; hepatitis c antibodies; biopsy; prostate; syphilis; prostate specific antigen
Int Braz J Urol.  2011; 37: 223-30

INTRODUCTION

 Background: The second leading cause of 
cancer death in men is prostate cancer (1). Prostate-
specific antigen (PSA) testing, digital rectal examina-

 Clinical Urolo��Urolo��

doi: 10.1590/S1677-55382011000200009 

tion and family history are the mainstays of screening 
(2). The accuracy of PSA to detect prostate cancer has 
not been determined (2-9). Combining digital rectal 
examination with PSA testing has not been shown 
to increase survival (10). Autopsy evidence suggests 
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nearly one-third of men have evidence of prostate 
cancer of unknown clinical significance (11). There 
are indeterminate correlations between prostate cancer 
and sexually transmitted infections (12).
 Objectives: A retrospective review was con-
ducted on all men who underwent transrectal ultra-
sound guided prostate biopsy (TRPB) at an inner city 
hospital over 3 years to identify potential risk factors 
for prostate cancer and improve selection criteria for 
TRPB.

MATERIALS AND METHODS

 A retrospective database was created of all 
men who underwent transrectal TRPB at Lincoln 
Medical and Mental Health Center from January 1, 
2007, through December 31, 2009. The cross-sec-
tional study “Risks, Benefits and Selection Criteria 
for Transrectal Ultrasound Guided Prostate Biopsy: 
A Study of Men in the Bronx Community”, was ap-
proved by the Institutional Review Board. According 
to 2006 statistics, the patient population consisted of 
approximately 49% African or African Caribbean, 
and 51% Central or South American patients. Infor-
mation about PSA, cholesterol, hepatitis A, B and 
C, human immunodeficiency virus (HIV), syphilis, 
tuberculin skin testing and histology were collected. 
Histology specimens suspicious for or containing 
adenocarcinoma underwent additional central pa-
thology review at Memorial Sloan-Kettering Cancer 
Center. Completeness and accuracy of data entry 
into the database was ensured by double data entry 
and follow-up comparison with additional random 
checks. Receiver operating and skill curve analysis 
(ROC) were used to interpret PSA data. Skill curves 
were used to assess PSA for optimal diagnosis cut-
off. Skill measure compared the diagnostic ability of 
PSA beyond random guessing. Skill-based cut-off 
was equivalent to the cut-off indicated by optimizing 
posterior odds in accordance with Bayesian decision 
theory. Confidence intervals for the cut-off point were 
constructed (13,14). Chi-squared analysis was used to 
interpret serologic data. Standard statistical methods 
were used to report confidence intervals. Logistic 
regression was used to analyze prostate cancer risk 
and age.

RESULTS

Prostate Specific Antigen

 There was no correlation between PSA lev-
els and prostate cancer in 462 of 473 men with 2899 
PSA results (range 38.8 to 91.7 years). Eleven men 
were excluded from PSA analysis due to prior pros-
tate cancer diagnoses with treatment. The American 
Cancer Society recommendation for prostate biopsy 
in men with PSA level 4 ng/mL or more (2) served 
as a reference point for analysis (Figure 1A-C).
 An estimate of the frequency of PSA values 
for men with and without cancer was made. Consider-
able overlap demonstrated PSA values were equiva-
lent for men with and without cancer. Cancer was 
not more common than non-cancer until PSA values 
surpassed 150 ng/mL (Figure-1A). Standard receiver 
operating characteristic (ROC) plot confirmed PSA 
could not predict cancer (Figure-1B). The skill curve 
suggested the cut off value for PSA to diagnose pros-
tate cancer was not appreciated until levels were above 
400 ng/mL. Negative skill indicated PSA usefulness 
to detect prostate cancer below 400 ng/mL was worse 
than chance diagnoses (Figure-1C).
 The latest free and total PSA values for 111 
patients were used to assess the risk value reported 
with these tests. Risk measurement was not found 
to be predictive of cancer OR 1.01 (95% CI 0.98 to 
1.06). The risk of prostate cancer increased annually 
with age (p = 0.0003, Table-1).

Cholesterol

 There was no correlation observed between 
cholesterol and prostate cancer in 359 of 473 men with 
available test results: Total cholesterol OR 1.0 (95% CI 
0.99 to 1.01); high density lipoprotein OR 1.0 (95% CI 
0.99 to 1.02); triglycerides OR 1.0 (95% CI 0.99 to 1.01); 
low density lipoprotein OR 1.0 (95% CI 0.99 to 1.01).

Serology

 Not all patients had serologic markers avail-
able for analysis. This limitation is acknowledged. 
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Figure 1 – A) Logarithmic PSA comparison. B) PSA ROC curve. C) PSA Skill curve.

A

B C

Hepatitis C antibody testing in 172 men correlated 
with prostate cancer OR 11.2 (95% CI 3.0 to 72.4).
 Inconclusive correlation was observed as 
follows: Syphilis IgG testing with reflex microhemag-

glutination Treponema pallidum test (MHATP) in 404 
men OR 1.8 (95% CI 1.1 to 3.0); rapid plasma reagin 
test in 243 men OR 1.8 (95% CI 0.9 to 3.7); HIV anti-
body testing in 222 men OR 1.6 (95% CI 0.3 to 8.2).
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 Hepatitis B surface antibody testing in 176 
men and tuberculin skin testing with purified protein 
derivate in 223 men did not correlate with prostate 
cancer OR 0.9 (95% CI 0.5 to 1.8) and OR 1.2 (95% 
CI 0.7 to 2.1), respectively. Hepatitis B surface anti-
body measurements after documentation of vaccina-
tion were excluded from analysis in 3 patients.
 There was not enough data to perform sta-
tistical correlation for hepatitis B surface antigen, 
hepatitis B e antigen or antibody, hepatitis B core 
antibody or antigen, hepatitis B polymerase chain 
reaction or hepatitis A antibodies.

Histology

 During the 3 year study period 473 men 
had 537 TRPBs. All TRPB histology reports at our 
institution for 7 years prior to the study period were 
examined for a total of 717 TRPBs in 473 men. There 
was no correlation between the date of TRPB and 
prostate cancer diagnosis OR 0.64 (95% CI 0.49 to 
0.81).
 There was no correlation between prostate 
cancer and atypical small acinar proliferation (ASAP) 
OR 0.88 (95% CI 0.48 to 1.55) or high grade prostatic 

intraepithelial neoplasia (HGPIN) OR 0.99 (95% CI 
0.33 to 2.72) on initial or repeat TRPB. With initial 
or repeat biopsy there was an inverse correlation be-
tween prostate cancer and prostatitis OR 0.35 (95% 
CI 0.21 to 0.56) with a similar result between prostate 
cancer and basal cell hyperplasia (BCH) OR 0.30 
(95% CI 0.09 to 0.80).
 Prostate cancer was found in 37.8% 
(175/463) of undiagnosed men as follows: First 
TRPB 31.7% (147/463), second TRPB diagnosed 
an additional 4.75% (22/144), third 0.6% (3/60) 
and fourth 0.6% (3/22). No prostate cancers were 
detected on fifth, sixth, seventh or eighth biopsy. 
There was no correlation between repeat TRPB and 
finding statistically significant prostate cancer OR 
0.64 (95% CI 0.49 to 0.81). Our institution used a 
protocol of 12 cores as the minimum standard num-
ber of specimens during the study period. There was 
no correlation between increased number of prostate 
specimens over 12 and finding statistically signifi-
cant prostate cancer on initial TRPB OR 0.93 (95% 
CI 0.89 to 0.97) or repeat TRPB OR 0.95 (95% CI 
0.89 to 0.99).
 Men were staged according to the current 
American Joint Committee on Cancer staging sys-
tem. Staging information was available for 167 men: 

Age (years) 42.3 - 49.9 50.0 - 59.9 60.0 - 69.9 70.0-79.9 80.0-91.9

Few glands      1    1

Gleason 4      1   2  

Gleason 5 1    3   1  2

Gleason 6 2 20 27 19  1

Gleason 7 4 16 30 18  4

Gleason 8     3   3   5  1

Gleason 9     1   5   4  

Total cancer   7 40 70 48  9

No cancer  15 79 120 63 11

% Cancer    31.8    33.6      36.8    43.2 45

Table 1 – Patient demographics.

The risk of prostate cancer increased with age odds ratio 1.03 (95% CI = 1.02 to 1.05, p=0.0003). The odds ratio is multiplicative and ap-
plies to each year of age. Prostate cancer specimens received central pathology review at Memorial Sloan-Kettering Cancer Center.  
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Stage I 1.2% (2/167, average age 78.4 years); stage 
II 85.6% (143/167, age range 42.3 to 86.7, average 
age 66.0 years); stage III 6.0% (10/167, age range 
54.0 to 70.3, average age 63.1 years); and stage IV 
7.8% (13/167, age range 56.6 to 86.5, average age 
65.7 years). Two of the men included as stage II had 
suspicious findings for metastatic lesions. One of 
the patients had diffuse spinal uptake on bone scan 
without evidence of lesions on MRI. Another man 
had a lytic lesion on the iliac crest, which had a non-
diagnostic biopsy, and was thought to be a bone island 
by radiographic interpretation. He also had a sacral 
mass thought to represent a schwannoma. Of note, 
28 men classified as stage II had prostatectomy, with 
39.3% (11/28) reclassified after surgery: 10 stage III 
and 1 stage IV.

COMMENTS

 The population studied was considered 
vulnerable secondary to educational and economic 
disparities and consisted of approximately 49% 
African or African Caribbean, and 51% Central or 
South American men. This cross-sectional study was 
instituted as a quality control measure. One objective 
was to identify PSA selection criteria for improved 
screening. All men had PSA testing. The utility of 
PSA to predict prostate cancer was worse than chance 
diagnosis (Figure 1A-C). A recent longitudinal study 
also supports this observation (15).
 PSA testing has not achieved positive and 
negative likelihood ratios typically required to 
meet statistical standards for population based 
screening tests (15). However, American Cancer 
Society guidelines consider PSA of 4.0 ng/mL a 
reasonable threshold for further evaluation and 
suggests that providers consider individualized 
decision making when PSA levels fall in the inde-
terminate range of 2.5 to 4.0 ng/mL (2). Evidence-
based medicine has proven that prostate cancers, 
including high grade cancers are not rare in men 
with PSA levels below 4.0 ng/mL (16). Autopsy 
observation suggests nearly one-third of men under 
the age of 80 have prostate cancer of unknown 
significance (11). These findings suggest prostate 
cancer occurs ubiquitously.

 The hypothesis that prostate cancer is 
caused by an ubiquitous or communicable factor is 
not novel. A total of 37.8% of men were diagnosed 
with prostate cancer. Syphilis of unknown duration 
occurred in 17% (69/404) of men tested suggesting 
an epidemic. Indeterminate correlation to prostate 
cancer was congruent with previously published 
data (17). Increased rates of both syphilis (18) and 
prostate cancer (19) in Jamaica suggested a circum-
stantial correlation, although sexually transmitted 
infections have been extensively studied without an 
identified causative agent (12). Hepatitis C is com-
municable by sexual contact and has not been estab-
lished as a risk factor for prostate cancer, although 
there are no studies which have investigated hepatitis 
C antibody in a prospective trial. This observational 
study suggests the odds ratio for hepatitis C antibody 
is 11.2 (95% CI 3.0 to 72.4). This finding suggests a 
common molecular modulation may exist between 
hepatitis C and prostate cancer. This correlation is 
novel and would be best investigated by prospective 
trials and experiments focusing on immune modula-
tion. Not all men had hepatitis C testing since this 
was an observational trial. It is possible that some 
men would have had more serologic testing if their 
physician suspected cancer and this limitation is 
acknowledged.
 The risk of prostate cancer increased with age 
OR 1.03 (95% CI = 1.02 to 1.05, p = 0.0003). The 
odds ratio is multiplicative and applies to each year 
of age. For instance, a man 20 years old has odds of 
20*1.03 (minus a constant) and a man 60 years old 
has odds 60*1.03 (minus a constant). Overall, a man 
60 years old will have three times the odds of a man 
20 years old (Table-1).
 One 12 core biopsy was sufficient to detect 
prostate cancer. Additional cores or repeat TRPBs 
were unlikely to find statistically significant cancers. 
Although not statistically significant, 15% (22/144) 
of second biopsies diagnosed prostate cancer, a find-
ing of clinical significance. Recent evidence which 
suggests 48 men with prostate cancer need to be 
treated to prevent 1 prostate cancer associated death 
(20) implies 461 repeat TRPBs would be needed to 
prevent 1 death.
 There was no correlation on initial or repeat 
TRPB between prostate cancer and high grade pros-
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tatic intraepithelial neoplasia supporting recommen-
dations for repeat biopsy on these men is not indicated 
(21). However, lack of correlation between atypical 
small acinar proliferation and prostate cancer in these 
men on initial or repeat biopsy was incongruent with 
current recommendations (21). Specimens suspi-
cious for adenocarcinoma receive a central pathology 
review at Memorial Sloan-Kettering Cancer Center. 
Specimens containing ASAP are not reviewed by an 
external institution. On first biopsy ASAP was seen 
in 25.5% of men (118/463). Cancer and ASAP were 
seen on first biopsy in 7.6% of men (35/463). In men 
with ASAP on first biopsy, cancer was seen on sec-
ond biopsy in 17.3% of men (9/52) which was not 
statistically different from the overall cancer rate on 
second biopsy of 15.2% (22/144). We will continue 
to investigate this discrepancy by obtaining external 
histology review and continuing data collection to 
generate a larger number of patients.
 Inverse correlation of microscopic inflam-
mation or prostatitis with prostate cancer confirmed 
previous observations (22). Statistically, prostatitis 
showed some protection against prostate cancer as 
21% of men in this study with prostatitis had prostate 
cancer, which was lower than the overall rate of 37.8% 
of men diagnosed. This finding while statistically 
significant is not clinically satisfactory given a rate 
of cancer of 21% in men with this finding. A similar 
relationship between basal cell hyperplasia (BCH) 
and prostate cancer was observed. Statistically, BCH 
had an inverse correlation to prostate cancer, however, 
16% of men with BCH had prostate cancer, which 
again was much lower than the overall rate of 37.8% 
in this population. Basal cell hyperplasia has been 
linked to a rare form of prostate cancer (23) and the 
clinical importance of this finding is not understood. 
Overall, lower rates of prostate cancer were seen in 
men with prostatitis and BCH, suggesting there is 
some protective effect conferred.

CONCLUSION

 In inner city men of African, African-Carib-
bean, South or Central American descent, PSA levels 
do not correlate with prostate cancer. One 12 core 
prostate biopsy can diagnose statistically significant 

cases of prostate cancer. Repeat prostate biopsy was 
positive in 15% of cases, a finding clinically, but not 
statistically significant. High grade prostatic intraepi-
thelial neoplasia on initial or repeat prostate biopsy 
does not correlate statistically to prostate cancer. On 
going investigation is pending concerning lack of 
correlation concerning prostate cancer and atypical 
small acinar proliferation. Prostatitis and basal cell 
hyperplasia have an inverse correlation with prostate 
cancer. Men should be screened for epidemic syphilis 
of unknown duration. The presence of prostate cancer 
is increased with hepatitis C antibody detection. Pro-
spective trials and experiments focusing on hepatitis 
C antibody detection and immune modulation are 
needed to investigate this association.
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EDITORIAL COMMENT

  In this manuscript by Krystyna et al., the 
authors conducted a retrospective review of all men 
who underwent a transrectal ultrasound guided pros-
tatic biopsy at a community hospital in New York 
over a 3 year period. The study population consisted 
predominantly of American men of African/African-
Caribbean or South/Central American descent. The 
authors concluded that among inner city men of such 
ethnic background, prostate specific antigen (PSA) 
levels did not correlate with prostate cancer. Hepati-
tis C antibody detection correlated significantly with 
the detection of prostate cancer. Furthermore, the au-
thors concluded that one prostate biopsy is sufficient 
to diagnose significant prostate cancers in the major-
ity of their study population. Atypical small acinar 
proliferation (ASAP) did not correlate with prostate 
cancer. The authors as well propose that men should 
be screened for epidemic syphilis of unknown dura-
tion. The pathophysiology underlying prostate can-
cer remains poorly understood particularly in such 
minority groups. In this regard, I applaud the efforts 
of the authors in addressing this important clinical 
question. This intriguing possible association be-

tween hepatitis C and prostate cancer will require 
validation in subsequent prospective studies and a 
causal relationship between hepatitis C and prostate 
cancer must be demonstrated for this hypothesized 
association to have clinical merit. However, several 
conclusions made by the authors namely the adequa-
cy of a single prostate biopsy to diagnose prostate 
cancer in the majority of patients, lack of correla-
tion between PSA and prostate cancer, and the in-
ability to demonstrate an association between ASAP 
and prostate cancer may all reflect their retrospective 
study design, study population characteristics, and 
limited statistical power in view of their relatively 
small sample size.
 As we strive to advance the field of cancer 
research, one must always critically evaluate the re-
sults and conclusions of such studies which must be 
contrasted to those of prior peer reviewed scientific 
papers on the subject matter and in reference to our 
fundamental understanding of cancer biology. Fail-
ure to do so may result in confounding clinical mes-
sages and conclusions.

Dr. Philippe E. Spiess
Assistant Professor of Urologic Oncology

H. Lee Moffitt Cancer Center
Tampa, FL, USA

E-mail: philippe.spiess@moffitt.org
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ABSTRACT

Purpose: To determine epidemiological characteristics of penile cancer in Rio de Janeiro, its associated risk factors and 
clinical manifestations.
Patients and Methods: Between 2002 and 2008 we evaluated 230 patients at three public institutions, considering age, 
ethnicity, birthplace, marital status, educational level, religion, tobacco smoking, presence of phimosis and practice of 
circumcision.
Results: The ages ranged from 25 to 98 years, with an average of 58.35 years. Of the 230 patients, 167 (72.7%) were from 
the southeast region of Brazil (which includes Rio de Janeiro) and 45 (19.5%) were from the northeast of the country. 
Most patients were white (67.3%), married (58.6%), smokers (56.5%) and had not completed primary school (71.3%). 
The predominant religion was Catholic (74.8%). Of the 46 (20%) circumcised patients, only 1 (2.2%) had undergone 
neonatal circumcision. Grade I tumors were present in 87 (37.8%) of the patients, grade II in 131 (56.9%) and grade III 
in 12 (5.3%). Lymphovascular embolization was observed in 63 (27.3%) and koilocytosis in 124 (53.9%) patients. Of the 
total, 41.3% had corpora cavernosa or corpus spongiosum infiltration, and 40 (17.4%) had urethral invasion. Prophylactic 
lymphadenectomy was performed on 56 (36.1%), therapeutic lymphadenectomy on 84 (54.2%) and hygienic lymphadenec-
tomy for advanced disease on 15 (9.7%) patients. The median time between the lesion onset and clinical diagnosis was 
13.2 months. The mean follow up was 28.8 months.
Conclusion: Most of our patients were born in this state and had low socioeconomic status. Most of them were white 
men, married, smokers, uncircumcised, of the Catholic faith and in their sixties or older. Their disease was in most cases 
diagnosed only in the advanced stages.

Key words:  penis�� penile cancer�� epidemiologypenis�� penile cancer�� epidemiology
Int Braz J Urol.  2011; 37: 231-43

INTRODUCTION

 Cancer of the penis is a rare neoplasm whose 
treatment causes devastating effects on patients’ 
physical and mental health. The low incidence of 
this disease in developed countries in contrast with 
the high incidence in developing countries clearly 

 Clinical Urolog� Urolog�
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indicates the disease’s association with local eco-
nomic conditions (1). Some areas of Brazil have high 
incidences of penile cancer, reaching about 17% of 
all malignant neoplasms in men, thus constituting a 
serious public health problem (2).
 The etiology of penile cancer has not been 
fully elucidated. However, its incidence varies accord-
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ing to the practice of circumcision, personal hygiene, 
presence of phimosis, human papilloma virus infec-
tion and tobacco use (3-5).
 Squamous cell carcinoma represents ap-
proximately 95% of penile cancers. The remaining 
5% of cases result from metastases from tumors in 
other organs or less frequent tumor types, such as 
sarcomas, melanomas and lymphomas (6).
 The aim of this study was to assess the epi-
demiological characteristics of penile cancer in the 
city of Rio de Janeiro, its associated risk factors and 
clinical manifestations.

MATERIALS AND METHODS

 Between January 2002 and October 2008, 240 
patients with malignant neoplasm of the penis were 
evaluated at three public institutions in the city of Rio 
de Janeiro. Of the 240 patients studied, 10 (3.9%) 
were excluded for lack of histopathological data or 
clinical or epidemiological studies. Thus, 230 patients 
remained for analysis. All patients were evaluated 
using the following epidemiological variables: age, 
ethnicity, birthplace, marital status, educational level, 
religion, smoking, presence of phimosis, practice of 
circumcision and clinical history of sexually transmit-
ted diseases. The clinical and pathological staging 
was done according to the latest TNM classification 
system (2002). All patients underwent biopsy of the 
primary lesion for diagnostic confirmation. Patients 
were clinically evaluated for the presence of metas-
tases by CT scan of the abdomen, pelvis and chest. 
All patients were evaluated prospectively and gave 
their informed consent to participate in the study. Our 
Institutional Review Board also approved the study. 
The mean follow up was 28.8 months.
 Pathological material was reviewed and all 
tumors histologically classified based on Broders 
system. Only two pathologists were responsible for 
reviewing the specimens. The pathological variables 
studied were histological type, grade, size of the le-
sion, corpus spongiosum and/or corpora cavernosa 
infiltration, urethral infiltration, lymphovascular in-
volvement, presence or absence of koilocytosis (uni 
or binucleated cells and chromatin surrounded by dark 
vacuolated cytoplasm).

 We also evaluated the time between the onset 
of clinical symptoms and diagnosis. The type of treat-
ment for each patient was included in the assessment. 
All patients who were indicated for adjunctive treat-
ment of inguinal lymphatic basins underwent radical 
bilateral inguinal lymphadenectomy. We considered 
lymphadenectomy to be prophylactic when performed 
on patients with clinically negative lymph nodes and 
high risk of inguinal dissemination (PT2 and/or lym-
phovascular invasion and/or Broders histological clas-
sification greater than or equal to II). We considered 
it to be therapeutic when performed on patients with 
clinically positive inguinal lymph nodes. Finally, we 
considered it to be palliative for patients with large 
ulcerated tumor masses and/or masses fixed in the 
inguinal region (Figure-1).
 Statistical analysis was performed using One 
Way Analysis of Variance (ANOVA) with Bonferroni 
post test for comparison between data. A p value < 
0.05 was considered statistically significant. Linear 
regression was performed when studying the strati-
fication of tumor grade in comparison with tobacco 
use and nonsmoking patients.

RESULTS

 The patients’ ages ranged from 25 to 98 
years, with a mean of 58.35 years (Table-1). Of the 

Figure 1 – Patient with large ulcerated metastatic lesion in the 
inguinal region.
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230 patients evaluated, 155 (67.3%) were white, 55 
(23.9%) mulatto and 20 (8.8%) black. The distribution 
of patients in relation to the birthplace is shown in 

Figure-2. Of the 230 patients, 167 (72.7%) were from 
the southeast region, 45 (19.5%) from the northeast, 6 
(2.6%) from the north, 6 (2.6%) from the Midwest and 
2 (0.9%) from the south of the country. Four (1.7%) 
patients were foreigners. Of the four foreign patients 
evaluated one came from Israel and other three from 
Portugal. In this series, 135 (58.6%) patients were 
married, 57 (24.7%) were single, 23 (10%) divorced 
and 15 (6.5%) widowed. The level of education 
ranged from illiterate, with 35 (15.2%) patients, to 
college graduates, with 8 (3.4%) patients. Of the 
remaining patients, 164 (71.3%) had not finished 
primary school and 23 (10%) were high-school gradu-
ates. The predominant religion was Catholic, with 
172 (74.8%) patients, followed by various Protestant 
denominations, with 31 patients (13.5%). Only one 
patient (0.4%) was Jewish in this series and another 
26 (11.3%) had various other religious beliefs.
 In this series 130 (56.5%) patients were to-
bacco smokers and only 46 (20%) patients had been 

Table 1 – Number of cases of cancer of the penis distributed 
by age and corresponding decade of life.

Age Group 
(years)        
           

Number of Cases 
(%)                       

Decade of Life

21-30                       4 (1.7%)                3 th

31-40                    16 (7%)                    4 th

41-50                        46 (20%)           5 th

51-60              61 (26.5%)                 6 th

61-70                        57 (24.8%)    7 th

71-80    30 (13%)       8 th

81-90   14 (6.1%)    9 th

91-100     2 (0.9%)         10 th

Total  230 (100%)    -----

Figure 2 – Geographical distribution by state of birth of patients with tumor of the penis treated in Rio de Janeiro (the total number of 
patients was lower than 230 cases since 4 patients were foreigners).
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circumcised. Among circumcised patients, 1 (2.2%) 
had undergone neonatal circumcision, while 10 pa-
tients (21.7%) had been circumcised in adolescence 
and 35 (76.1%) in adulthood. Of the circumcised pa-
tients, 25 (54.4%) had grade I tumors, 18 (40%) grade 
II tumors and only 3 (6.6%) grade III tumors. Of the 
230 patients evaluated, 31 (13.4%) reported history 
of sexually transmitted diseases, 17 (54.8%) patients 
reporting a history of urethritis and 14 (45.2%) of 
previous HPV infection.
 In relation to pathological variables studied, 
all patients present squamous cell carcinoma of the 
penis. The lesion size ranged from 0.3 cm to 15 cm 
(mean 4 cm). The initial location of the lesions is 
shown in Table-2. Based on Broders’ classification, 
87 patients (37.8%) had grade I tumors, 131 (56.9%) 
grade II and only 12 (5.3%) grade III. The clinical and 
pathological TNM classification is shown in Table-3. 
Of these patients, 95 (41.3%) had corpora cavernosa 
or corpus spongiosum infiltration and 40 (17.4%) had 
urethral invasion. Lymphovascular embolization was 
observed in 63 patients (27.3%) and koilocytosis in 
124 (53.9%). Only 3 patients had lung metastases at 
diagnosis.
 The treatment for the patients varied ac-
cording to the presentation of the primary tumor. Six 
(2.6%) patients were treated with topical 5-fluoro-
uracil cream 5% due to the presence of carcinoma in 
situ, 15 (6.5%) patients underwent circumcision due 
to lesions limited to the foreskin and 23 (10%) patients 
were submitted to resection of the primary lesion 
of superficial tumors less than 4 cm. Partial penile 
amputation was performed in 142 (61.8%) patients 

with tumors larger than 4 cm and/or signs of invasive 
disease, while a total penectomy was performed in 34 
(14.8%) patients with extensive lesions and/or signs 
of invasive disease involving the penile shaft. Only 10 
(4.3%) patients underwent emasculation due to large 
tumors with extensive involvement of the penile shaft 
and scrotum. Of the 230 patients evaluated in this se-
ries, 155 (67.4%) underwent bilateral inguinal radical 
lymphadenectomy to complement treatment of the 
primary lesion. Of these, 56 (36.1%) underwent pro-
phylactic lymphadenectomy, 84 (54.2%) therapeutic 
lymphadenectomy and 15 (9.7%) lymphadenectomy 
for advanced disease palliation. The median time be-
tween the lesion onset and clinical diagnosis was 13.2 
months. After a mean follow-up of 28.8 months we 
observed a cancer-specific survival of 95.8%, 73.4%, 
40% and 35.7% respectively for patients with lymph 
node status N0, N1, N2 and N3.

COMMENTS

 Cancer of the penis is a rare neoplasm with 
low overall incidence. In the United States, it ac-
counts for approximately 0.4% of men malignan-
cies. In Brazil, despite the high incidence in some 
regions, this disease accounts for about 2.1% of male 
malignancies. (2,7). The incidence of penile cancer 
varies according to the study area, with its highest 
incidence reported in the Northeast, representing 
approximately 5.7% of malignant neoplasms in men 
(2). In our study we found that 167 (72.7%) patients 
were from the Southeast, with 153 (91.6%) born in 
state of Rio de Janeiro and only 45 (19.5%) from the 
Northeast. A recent study by Favorito et al. (8) showed 
the prevalence of penile cancer in the Southeast and 
Northeast, with rates of 45.54% and 41.07%, respec-
tively. Despite the large migration to the Southeast, 
because it is the most developed economic region in 
the country, in this study the incidence of the disease 
was more prevalent in patients born in the state of Rio 
de Janeiro. These data suggest that many patients with 
penile cancer receive specific treatment at their home 
states, with a decline in the interstate migration.
 When the cancer of penis is present, it is 
prevalent in elderly men, with an abrupt increase in 
incidence during the sixth decade of life and a new 

Table 2 – Initial location of penile lesions in 230 pa-
tients.

Location of Tumor                                                          N of Patients (%)

Foreskin     15 (6.5)
Glans     80 (34.8)
Prepuce and glans                          79 (34.3)
Balano-preputial sulcus                                                              11 (4.8)
Penile stem                                  11 (4.8)
Entire penis                                                                                 34 (14.8)
Total 230 (100)
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peak around 80 years of age (9). In our series, we 
observed only 1.7% of cases among patients aged 
between 21-30 years. The percentage increased in 
the fifth decade of life (20%) and peaked in the sixth, 
with an incidence of 26.5%.

 The practice of neonatal circumcision seems 
to be a protective factor in the genesis of cancer of 
the penis (10). The incidence of penile cancer in the 
Jewish population, where the practice of neonatal 
circumcision is universal, is close to zero. In Muslim 

Table 3 – Comparison of clinical TNM staging with the histopathological findings. Using univariate statistical analysis, no 
statistical difference between the groups was found. In both groups, the absolute prevalence of the disease was for T2.

Tumor Status                                    Clinical  Histopathological Findings
Tis       7 (3.1%)                                      11 (4.8%)
T1        29 (12.6%)                                   67 (29.1%)
Ta    0 (0%)                                       0 (0%)
T2      141 (61.3%)                                105 (45.6%)
T3       43 (18.7%)                                   40 (17.4%)
T4     10 (4.3%)    7 (3.1%)
Total     230 (100%  230 (100 %)
Lymph Nodes Status                         Clinical  Histopathological Findings
N0   131 (57%)                                   NX = 75 (57.3%) *

     N0  = 44 (33.6%)

 N1  = 7 (5.3%)

 N2  = 3 (2.3%)

 N3  = 2 (1.5%)
N1            24 (10.4%)                               N0  = 13 (54.2%)

   N1  = 7 (29.1%)
   N2  = 3 (12.5%)
 N3  = 1 (4.2%)   

N2            60 (26.1%)                               N0  = 25 (41.7%)
   N1  = 8 (13.3%)
  N2  = 18 (30%)
N3  = 9 (15%)

N3           15 (6.5%)                            N2  = 3 (20%)
  N3  = 12 (80%)

Total         230 (100%)  230 (100%)
Presence of Distant Metastases           Clinical      
M0  227                                                       
M1      3
Total  230

* These 75 patients staged as NX did not undergo inguinal lymphadenectomy and were followed by observation only.
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countries, where circumcision is performed in child-
hood beyond the neonatal period, the incidence is up 
to three times higher (11). In our study, the patients 
were predominantly Catholic, representing 74.8% 
of all cases. Brazil is the largest Catholic country 
in South America, explaining the high incidence of 
disease in this religious group. There are only nine 
reports of penile cancer in circumcised Jews in the 
neonatal period reported in the literature (12). Interest-
ingly, we had the opportunity to treat an Israeli Jewish 
patient, who had undergone neonatal circumcision, 
with an advanced-stage tumor (Figure-3).
 Several studies have shown an association 
between penile cancer and smoking. Hellberg et al. 
found a relationship between penile cancer and smok-
ing that was direct, dose-related and independent of 
other known risk factors (12). Harish and Ravi ex-
tended these observations by demonstrating that the 
consumption of products made from tobacco is also 

related to the incidence of penile cancer independent 
of other factors (13). In our series, we observed a 
predominance of smokers, representing 56.5% of 
cases. In assessing the degree of tumor differentia-
tion between smokers and nonsmokers, we found no 
statistical difference between the 2 groups (Table-4 
and Figure-4). This study, despite not having used 
a control group, showed that more than half of the 
patients with tumor of the penis were smokers, sug-
gesting that smoking may represent a risk factor 
for the development of penile cancer. However, the 
degree of tumor differentiation may not be related to 
smoking in this series.
 An interesting finding in this work concerns 
the marital status of patients: 58.6% were married and 
24.7% were single. Since it was not possible to deter-
mine any relationship between single marital status 
and sexual behavior, we were unable to identify any 
predisposing factor for the genesis of penile cancer 
related to marital status. It would be reasonable to 
imagine a lower incidence of penile cancer in patients 
who were married that theoretically would have a 
single sexual partner. It is possible that this finding is 
coincidental and that the only factor associated with 
this observation is the low economic level of patients 
and inadequate hygiene conditions, which did not 
differ between married and single patients.
 In the United States, a study by the National 
Cancer Registries Program revealed an average inci-
dence of 0.7 new cases per 100,000 men in 2001. The 
incidence ranged from 0.8 for whites, 0.5 for blacks 
and 0.7 for Hispanics. Although some series have 
shown no racial predisposition (14), Muir and Nec-
toux (15) observed a preponderance of 2:1 in black 
men. In Brazil, due to the great racial miscegenation 
is hard to separate the patients by ethnicity since one 

Table 4 – Stratification of the degree of tumor differentiation (Broders classification) of nonsmokers and smokers with 
cancer of the penis.

Grade    Smokers (%)                     Nonsmokers (%)                  Total (%)

Grade I 50 (38.4)                         37 ( 37)   87 (37.8)
Grade II        73 (56.1) 58 (58)  131 (56.9)         
Grade III                       7 (5.4)                       5 (5)                               12 (5.3)                
Total (%) 130 (56.5) 100 (43.5)  230 (100)

Figure 3 – Penile tumor in an Israeli Jewish patient, who had 
undergone neonatal circumcision (religious ritual known as 
Brit-Mila).
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cannot accurately differentiate blacks, browns and 
whites. Some authors suggest a higher likelihood of 
African-Americans to develop more aggressive forms 
of the disease than white patients (16). In our series, 
only 20 patients (8.8%) were black, and of these, 
twelve had grade 1 tumors, seven had grade 2 tumors 
and only one had a grade 3 tumor. Thus, we did not 
observe more aggressive disease in black patients 
compared to whites.
 The mechanism of tumor induction and pro-
motion related to human papilloma virus (HPV) infec-
tion is not completely understood. It is believed that 
the incorporation of viral DNA to the human genome 
leads to hyper-expression of E6 and E7 and inactivates 
the host cell’s tumor suppressor gene products p53 and 
pRb (17). The identification of HPV in specimens of 
penile tumors varies with the investigatory technique, 
ranging from 30 to 100% (18-20). Using koilocytosis 
to detect the presence of HPV in tumor tissue, we 
found positive readings in 124 patients (53.9%). The 
cytological and histological diagnoses, despite show-
ing good specificity (90%), showed low sensitivity. 
Only 30% to 60% of patients with HPV infection are 
correctly identified by these methods (17,21,22). In 
another study conducted by our group, it was possible 

using a more sophisticated method to detect HPV DNA 
in 75% of patients with invasive carcinomas (23).
 Sexually transmitted diseases like herpes, 
urethritis and syphilis have been implicated as a pos-
sible risk factor for the development of penile cancer, 
however no convincing evidence was found linking 
them to this disease (5,12). In our series 13.4% of 
patients reported having had in the past at least one 
episode of sexually transmitted diseases (STDs), 17 
(54.8%) had urethritis and 14 (45.2%) presented HPV 
infection. A possible explanation of the association 
between penile cancer and STDs is the fact that the 
patients with STDs have a higher number of sexual 
partners, increasing the likelihood of HPV infec-
tion.
 Phimosis is considered an important risk fac-
tor for the development of penile cancer, and is found 
in approximately 25-75% of patients with this cancer 
in the largest series (3-5). It has been proposed that 
inadequate hygiene of the preputial sac with conse-
quent accumulation of smegma leads to a chronic lo-
cal inflammatory process, contributing to the genesis 
of penile cancer. In our study we found 68 patients 
(29.6%) with phimosis and 46 patients (20%) who 
had been circumcised. Of these patients, 45 (97.8%) 

Figure 4 – In this case no linear correlation was found using regression analysis of 0.35 and 0.41 respectively for smokers and non-
smokers.
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had undergone the procedure in childhood or adult-
hood and only one (2.2%) in the neonatal period, 
corroborating the literature data and suggesting the 
inefficiency of circumcision after the neonatal period 
to prevent cancer of the penis (5,7,8,12,24). There are 
few studies in the literature that correlate the degree 
of tumor differentiation in the presence or absence 
of prior circumcision. Favorito et al. (8) reported in 
their study that among 37 patients with squamous cell 
carcinoma of penis circumcised before the appearance 
of the tumor, 31 had grade 1 tumor (83.8%), 2 (5.4%) 
had grade 2 tumor and 4 had (10.8%) grade 3 tumor. 
A study conducted by Seyam et al. (25) demonstrated 
that among 21 patients with squamous cell carcinoma 
of penis with a history of previous circumcision, the 
incidence of grade 1, 2 and 3 tumors was respectively, 
36.4%, 50% and 4.5%. In our series, more than half 
(54.4%) of our circumcised patients presented grade 
1 tumors. Although late circumcision does not confer 
any protection against the squamous cell carcinoma 
of the penis, its performance may be related to the 
development of less aggressive lesions. One possible 
explanation is the exposure of the glans in a period 
that precedes the appearance of the lesions, allowing 
for earlier identification of tumor, and the elimination 
of chronic local irritating factors.
 There is a strong association between the 
clinical stage of the primary penile lesion and the 
development of inguinal metastases. Involvement of 
the corpus cavernosum, the corpus spongiosum and/or 
urethra are considered important risk factors, predispos-
ing the development of inguinal metastases in 61% to 
75% of cases (1,26,27). Lymphovascular embolization 
is also related to poor prognosis. In contrast, patients 
who present koilocytosis have shown better survival 
(28). In this series Lymphovascular embolization was 
observed in 63 patients (27.3%) and koilocytosis in 
124 (53.9%).
 In our study we found that 152 patients 
(66.1%) had invasive disease (pt2, pt3 and pt4) and 
the average time elapsed between the lesion onset and 
clinical diagnosis was 13.2 months. This long delay 
in diagnosis and treatment of patients is associated 
with poor access to public health services and little 
available information about the disease, reflecting the 
low socioeconomic level of patients most affected by 
this disease.

 The 2002 TNM classification for the stag-
ing of tumors of the penis has been criticized by 
several authors (17,29-31). Because it is essentially 
a pathological assessment it is virtually impossible 
to clinically determine the precise level of tumor 
invasion and the real lymph node status. In the study 
by Petralia et al. (30), physical examination was able 
to properly stage the primary tumor in only eight of 
13 patients (61.5%), with overstaging in 2 (15.4%) 
and understaging in the other three (23.1%) patients. 
Likewise de Kerviler et al. (32) only obtained a correct 
clinical staging of penile lesions in 66.6% of patients 
in their series. In our study we observed clinical stag-
ing accuracy of the primary tumor in 75.2% of cases. 
When stratifying patients according to the primary tu-
mor, understaging was observed in 14.3% of patients 
with Tis and overstaging in 17.2%, 29.8%, 13.9% 
and 30% respectively for T1, T2, T3 and T4 tumors. 
Misinterpretation of the degree of tumor infiltration 
of the primary lesion on physical examination could 
be attributed to local edema and infectious processes 
that arise at tumor site.
 The presence and extent of inguinal metasta-
ses are the most important prognostic factors related to 
survival of patients with squamous cell carcinoma of 
the penis (1,4,16,17). In our series, of the 230 patients 
evaluated we found that 131 (57%) presented clinical 
lymph node status N0, 24 (10.4%) were at stage N1, 
60 (26.1%) were at stage N2 and 15 (6 5%) were at 
stage N3. Despite the presence of clinically positive 
lymph nodes in 43% of the cases, one must take into 
account the inaccuracy of inguinal clinical staging, 
where under-staging errors of up to 20% are observed 
in patients with lymph node status N0 and over-stag-
ing in 50% of patients with palpable lymph nodes 
(33,34). In our series we observed a failure leading 
to understaging in 21.4% of patients with clinical N0 
lymph node status. Overstaging occurred in 38.4% of 
patients with palpable lymph nodes (Table-3).

CONCLUSION

 Cancer of the penis is a rare neoplasm in 
Rio de Janeiro, mainly affecting patients born in this 
state and with low socioeconomic status. The epide-
miological profile of these patients revealed that they 
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were white, married, smoker, uncircumcised, Catholic 
and sixty or older. It was not possible to accurately 
determine the prevalence of HPV infection based only 
on detection of koilocytosis in tumor tissue. Poorer 
patients with less education tend to delay longer in 
seeking medical help, and therefore the diagnosis of 
the disease is frequently performed in the advanced 
stages.
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and treatment of penile cancer? As it has been pre-
viously shown, the Northern regions of Brazil have 
the highest rates of penile cancer (1), and national 
prevention campaigns have focused these regions. 
However, it has been observed that men treated in 
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Rio de Janeiro were mostly from Rio de Janeiro and 
not migrants as in past decades, and therefore local 
campaigns are also important.
 Maybe the most important aspect when 
treating men with penile cancer remains inguinal 
nodes staging. Koifman et al. report about 10% 
of false negatives and close to 50% false positive 
nodes. However, only when better staging modali-
ties become available can treatment become less 
aggressive. In this series, all patients who were in-
dicated for adjunctive inguinal treatment underwent 
radical bilateral inguinal lymphadenectomy, what 
we see as a good adjunctive approach. When modi-
fied procedures were described, initial experience 
made us believe that they could be advantageous, 
but the possibility of leaving disease behind has re-
duced interest for the modified procedures. For this 
reason radical procedures seem to become a trend 
again in contemporary series (2,3).
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EDITORIAL COMMENT

 In this epidemiological study by Koifman 
et al., the authors detail the prevalence of penile 
cancer in 3 public hospitals within Brazil over a 6 
year period. Of the 230 patients with penile can-
cer described in this series, the majority of patients 
originated from the southeast region of Brazil, with 
only a small subset (2.2%) having undergone neo-
natal circumcisions. Phenotypically, these patients 
presented in most instances with low to intermediate 
grade tumors, with one-quarter of patients exhibiting 
lymphovascular invasion. This study highlights that 
delay in diagnosis remains a major limitation in the 
care of penile cancer patients, with the median time 
to diagnosis being 13.2 months.
 I applaud the authors for their very insight-
ful study. There are several important clinical lessons 
learned from the present study. Firstly, teaching and 
public education in the prevention, signs, and symp-
toms of penile cancer remains a major limitation in 
optimizing the outcomes of this disease on patients. 

This is probably the one area in which we as clini-
cians can most greatly impact the care of our patients 
and in the community at large. Secondly, I was some-
what surprised to note that only a small subset of the 
patients within this study had high grade (Grade 3) 
tumors whereby illustrating that there may in fact ex-
ist significant heterogeneity within the pathophysiol-
ogy of penile cancer worldwide as other series have 
reported a greater proportion (typically 25-50%) of 
patients exhibiting higher grade penile tumors. This 
may similarly impact our surgical approach to penile 
cancer. As we embark in this new era of risk-adapted 
and personalized cancer care, the goals of treatment 
have become to optimize oncological outcome while 
preserving quality of life. In this regard, a highly se-
lective approach to penile preserving surgery and/or 
ablation for low grade/stage primary penile tumors 
is gaining popularity and acceptance among penile 
cancer experts. In contrast, a multimodal approach 
(typically using systemic chemotherapy followed 
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by surgery) for locally advanced and metastatic pe-
nile cancer is rapidly becoming accepted as the most 
suitable approach for advanced disease. In addition, 
targeted therapy (aimed at the EGFR or other altered 

pathways) will likely redefine the therapeutic arma-
mentarium to advanced penile cancer in the coming 
years.
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EDITORIAL COMMENT

 While science is advancing at a tremendous 
speed and most research is focusing on a molecular 
basis and treatment improvement including minimal-
ly invasive resources (1) as well as new technologies 
for penile reconstruction, a holistic view is funda-
mental, especially for diseases carrying obscure fac-
ets such as the misunderstood behavior involved in 
penile cancer patients.
 Though the current work presents important 
limitations once data showed are deemed to selection 
and measurement biases among others, this study has 
the potential to highlight and put forward the main 
aspects to future studies including interventional 
protocols.
 Why over a year for a diagnosis in a much 
required (urinary, sexual and reproductive functions), 
external and easily auto-examinable organ?
 The median time between the lesion onset 
and clinical diagnosis was 13.2 months which in-
volved most patients presenting invasive disease, 
diagnosed in advanced stages, imposing mutilating 
and devastating treatments and certainly impacting 
on quality and quantity of life.
 Authors have stated that the long delay in di-
agnosis and treatment of patients is associated with 
poor access to public health services and little avail-
able information about disease, reflecting the low so-
cioeconomic level of patients most affected by this 
disease.
 This is possibly the most alarming informa-
tion presented and should be better explored in fu-
ture studies in a more comprehensive manner.

 Previous studies have identified that al-
though there is strong evidence of an association 
between lower socio-economic status and delay for 
urological cancers, diagnosis and treatment non-
recognition of symptom seriousness is the main 
patient-mediated factor resulting in increased time 
to presentation. Additionally, fear of cancer is a 
contributor to delayed presentation. On the other 
hand, ‘misdiagnosis’ occurring either through treat-
ing patients symptomatically or relating symptoms 
to a health problem other than cancer is important 
and this could also be linked to inadequate patient 
examination, use of inappropriate tests or failing to 
follow-up negative or inconclusive test results (2).
 For penile cancer, while the major source of 
delay results from patient reluctance to seek medical 
advice (3), approximately one-fifth of patients with 
penile cancer are first referred to specialties other 
than Urology. This diagnostic delay potentially af-
fects the overall prognosis and thus, the greatest 
impact in this condition is likely to be achieved by 
increased public awareness and education.
 In this regard epidemiological character-
istics could be a small evident part of something 
largely hidden, the clues to the tips of the iceberg 
masked behind psychological and emotional aspects 
possibly structured by a mixture of social and faith 
taboos.
 This is the (very high) cost of a miscellaneous 
of fear, ignorance and deep-rooted taboos warrant-
ing further studies urgently. Bias and preconception 
related to the penile cancer diagnosis and treatment 
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are under recognized and poorly understood; further 
studies are needed once the epidemiological aspects 
suggest a great and important role for prejudice in 
penile cancer dangerousness.
 The penis being a noble organ and cancer 
a serious illness, the fact that penile cancer is ne-
glected is a paradox. There is probably some mystic 
significance for penis and cancer that could explain 
in part the upsetting data shown. The over a year de-
lay in diagnosis is conjectured to be related to male 
and target organ factors once other urological can-
cers are more readily diagnosed compared to penile 
cancer.
 In this scenario, as for prostate cancer (4), 
the discovery of the factors behind it will serve to 
render the patient information more fundamental to-
wards a less deterministic and less self-destructive 
behavior. Added to this is an endless behavior world 
to be unveiled as recognized recently (5), opening 
a broad and under explored avenue in the study of 
penile cancer.
 Greek god Priapus teaches that the phallus 
is the source of life, beauty, joy, and pleasure. The 
symbolic version of the phallus, a phallic symbol is 
meant to represent male generative powers. Men are 
positioned as men insofar as they are seen to have 
the phallus. The symbolic phallus is the concept of 
being the ultimate man, and having this is compared 
to having the divine gift of God.
 Although there is a worldwide geographic 
variation in incidence that could be caused by dif-
ferences in socioeconomic status, hygiene, religious 
and cultural conditions, fear of mutilation or damage 
caused by the treatment, and other misunderstanding 
about the possible causes of cancer, impede the pro-
cess of seeking testing for early diagnosis and treat-
ment. Consequent anxiety leads to distortion in com-
munication, creating difficulty in the comprehension 
of the information and recommendations, with detri-
ment to the doctor-patient relationship (4).
 Future studies should be concerned with the 
vital issue in human research: the cultural scenario 
that clearly manifests global inequality and contrast-
ing behavioral differences around the world (6).
 It highlights the need for individualized 
approaches to help men address their thoughts and 
feelings about being diagnosed with urological can-

cers. These efforts should include strategies that ad-
dress cultural beliefs and values related to temporal 
orientation.
 More research and public education are nec-
essary, with information campaigns addressing men’s 
emotional attitudes. It is our hope that by changing 
perceptions, providing empathy, respect and focus-
ing on the perception of the person’s own body, it 
is possible that each individual could find their own 
way to a satisfactory way of living, resulting in a 
better quality of life, significantly impacting penile 
cancer.
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ABSTRACT

Purpose: To determine the frequency of genetic alterations in a population of Brazilian infertile men with severe oligo-
zoospermia or non-obstructive azoospermia.
Materials and Methods: Retrospective study of a group of 143 infertile men with severe oligozoospermia or non-obstructive 
azoospermia from the Andrology Outpatient Clinic of the Human Reproduction Service at the ABC School of Medicine. 
Of these patients, 100 had severe oligozoospermia, and 43 non-obstructive azoospermia. All patients underwent a genetic 
study which included karyotype analysis and Y-microdeletion investigation.
Results: Genetic abnormalities were found in 18.8% of the studied patients. Chromosomal abnormalities were found in 
6.2% of the patients, being more prevalent in the azoospermia group (11.6%) than in the oligozoospermia group (4%). 
Chromosomal variants were found in 8.3%, and Y-chromosome microdeletions in 4.2% of patients. 
Conclusion: The high frequency of genetic alterations (18.8%) in our series justified performing a genetic investigation 
in a population with idiopathic infertility, as results may help determine the prognosis, as well as the choice of an assisted 
reproduction technique. Moreover, a genetic investigation could minimize the risk of transmitting genetic abnormalities 
to future generations such as genetic male infertility, mental retardation, genital ambiguity and/or birth defects.

Key words:  male infertility; chromosome abnormalities; Y chromosome; microdeletions; oligozoospermia; azoospermia
Int Braz J Urol.  2011; 37: 244-51

INTRODUCTION

 Infertility is a very common health problem, 
affecting approximately 15-20% of couples who at-
tempt pregnancy. In almost 50% of infertile couples, 
the problem is related to the male. About 15% of in-
fertile men may carry a genetic abnormality, including 
chromosomal aberrations and single-gene mutations 
(1,2).

 Clinical Urolo��Urolo��

doi: 10.1590/S1677-55382011000200011 

 The frequency of chromosomal aberrations 
in subfertile males is estimated to be 2-3%, and in 
infertile patients with sperm counts below 10 x 106 
spermatozoa/mL may reach 5-7%; among patients 
with azoospermia, the percentage of individuals 
with cytogenetic abnormalities increases by 10-15% 
(1,2).
 Among the genetic abnormalities found in 
infertile men, those involving chromosome anomalies 
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amount to about 8%, the most frequent one being the 
47,XXY karyotype that characterizes the Klinefelter 
Syndrome (1). In comparison, it is worth mention-
ing that, in the general population, Robertsonian 
and reciprocal translocations are present in 1/1000 
and 0.9/1000 newborns, respectively, therefore the 
incidence in the infertile male population is nine and 
seven times higher, respectively (1).
 Microdeletions of the Y chromosome are 
also important causes of male infertility, and there are 
studies showing that deletions of azoospermia factor 
(AZF) loci on the long arm of the Y chromosome 
are associated with either reduced sperm count (oli-
gozoospermia) or complete absence of spermatozoa 
(azoospermia). Microdeletions in these regions are a 
cause of severe testiculopathy and are present in 2% of 
infertile men (3). In selected males affected by severe 
oligozoospermia or non-obstructive azoospermia, the 
frequency of Y microdeletions can be increased to as 
much as 15-20% (4).
 The aim of this study was to determine the 
frequency of chromosomal abnormalities and Y-
chromosome microdeletions in a group of Brazilian 
infertile men attending an infertility service.

MATERIALS AND METHODS

 This study made a retrospective assessment 
of the data of 143 infertile men (age range 25 to 52 
years, mean: 36.6 ± 5.6 years) with non-obstruc-
tive sperm disorders, seen between June 2006 and 
September 2008 at the Andrology Outpatient Clinic 
of the ABC School of Medicine, Santo André/SP, 
Brazil. All patients included presented one or more 
years of primary infertility and had at least two se-
men analyses showing either sperm counts under 5 
million/mL or azoospermia, with no suspicion of 
an obstructive cause (medical history, physical ex-
amination and complementary tests). All participants 
gave informed consent, according to the protocol 
approved by the local Ethics Committee (FMABC 
No. 237/2008).
 Routine clinical and laboratory tests were 
performed on all patients, including semen analysis, 
karyotype analysis and investigation of Y chromo-
some microdeletions. Semen analysis was performed 

according to the guidelines of the World Health Or-
ganization (5).
 Karyotype analysis was performed using 
G-banding, and at least 20 peripheral blood meta-
phases were analyzed for each patient. The number 
of analyzed metaphases was increased to 100 when-
ever necessary. The karyotype results were described 
according to the International System for Human 
Cytogenetic Nomenclature (6).
 Fluorescent in situ hybridization (FISH) 
with X- and Y-chromosome centromeric probes and 
a sex-determining region Y (SRY) probe (Cytocell®, 
Cambridge, UK) was performed according to the pro-
tocol of Pinkel et al. (1988) (7). One hundred nuclei 
were analyzed with the ISIS Software (MetaSystems 
GmbH, Altlussheim, Germany) and the results were 
described according to the International System for 
Human Cytogenetic Nomenclature (6).
 For the molecular study, genomic DNA was 
extracted from lymphocytes, using the Illustra™ 
Blood GenomicPrep Mini Spin Kit (GE Healthcare 
Life Sciences, Buckinghamshire, UK), according 
to the manufacturer’s instructions. Multiplex PCR 
was performed for SRY (Yp), DBY (AZFa), RBMY 
(AZFb), DAZ (AZFc), AMELX (X-chromosome 
control) and AMELY (Y-chromosome control), ac-
cording to Umeno et al. (2006) (8), with temperature 
modifications. A gene was considered absent only 
after three amplification failures, in the presence of 
amplification of the internal control (AMELX) and 
positive control. 

RESULTS

 Genetic abnormalities were found in 18.8% 
of all infertile men studied, as shown in Table-1. The 
frequency of chromosomal abnormalities was 6.2% 
(9/143), and is shown in Table-2. Considering only the 
patients with severe oligozoospermia, the frequency 
of chromosomal abnormalities was 4.0% (4/100), 
while in those with azoospermia it was 11.6% (5/43). 
Chromosomal variants or polymorphisms were found 
in 8.3% of all cases (Table-3).
 Y-chromosome microdeletions were found 
in 4.2% (6/143) of all the infertile men studied. In 
a separate analysis, we found 3.0% (3/100) in the 
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oligozoospermia group and 6.9% (3/43) in the azo-
ospermia group. Of these six patients, three carried 
microdeletions of the AZFc region and presented 
severe oligozoospermia, two carried microdeletions 
of the AZFb+c regions and presented non-obstructive 
azoospermia, and one had a deletion of AZFa and 
presented non-obstructive azoospermia.

COMMENTS

 Genetic causes, such as chromosomal aber-
rations, single-gene mutations and Y-chromosome 
microdeletions, are found in a large proportion of 
infertile couples: they are present in about 15% of 
infertile men and 10% of infertile women (1).

 In a previous study, Pina-Neto et al. (2006) 
(9) found that 9.6% (16/165) of the patients had 
karyotype abnormalities. In agreement with that study, 
we found a 6.2% (9/143) frequency of chromosomal 
abnormalities, and their prevalence was higher in the 
patients with azoospermia (11.6%) than in those with 
oligozoospermia (4.0%). In the group of azoosper-
mic patients, sex chromosome abnormalities such 
as 47,XXY, 46,XX/47,XXY and 46,XX were pre-
dominant. We found 1% of patients with Klinefelter 
syndrome among those with severe oligozoospermia, 
and 9% among those with azoospermia.
 The 46,XX sex differentiation disorder in 
males represents the most common condition in which 
testicular development occurs in the absence of a Y 
chromosome. This disorder occurs at a frequency of 
1/25.000 newborns (1). Phenotypically the adults 
are similar to patients with Klinefelter syndrome, 
with normal male external genitalia, microrchidia 
and sterility. Molecular analyses have shown that in 
approximately two thirds of these cases there are Y-
chromosome sequences present in the genome, includ-
ing the SRY gene (10). In our study population, there 
was one patient who presented a 46,XX karyotype. 
FISH using a SRY probe confirmed the presence of 
the SRY gene on the short arm of one X chromosome. 
This is a common finding, resulting from an abnormal 
crossing-over of pseudoautosomal regions of the X 
and Y chromosomes. This abnormal crossing-over can 
result in a 46,XX male (SRY+) and/or a 46,XY female 
(SRY-).
 On the other hand, in the group of oligozoo-
spermic patients, structural chromosomal abnormali-
ties, such as balanced translocations, Robertsonian 

Table 1 – Genetic aberrations (chromosomal abnormalities, variants and Y microdeletions) in infertile men with azo-
ospermia or severe oligozoospermia.

Genetic Abnormalities
Sperm Disorder

Total
N – %

Azoospermia
N – %

Oligozoospermia
N – %

Chromosomal abnormalities   5/43 – 11.6 4/100 – 4.0   9/143 – 6.2
Chromosomal variants 3/43 – 6.9 9/100 – 9.0 12/143 – 8.4
Y-chromosome microdeletions 3/43 – 6.9 3/100 – 3.0   6/143 – 4.4
Total    11/43 – 25.4% 16/100 – 16.0 27/143 – 18.8

Table 2 – Autosomal and sex chromosomal abnormalities 
in a sample of infertile men with azoospermia or severe 
oligozoospermia.

Chromosomal 
Abnormalities

Sperm Disorder
Azoospermia Oligozoospermia

XXY 4 -
XXY/XY - 1
XX 1 -
t (6;12) - 1
t (13,14) - 1
Add (9)(p34) - 1
Total 5 4

t = chromosomal translocation; Add = additional chromosome 
material.
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translocations and additional chromosomal material, 
were more common, as shown in Table-2. Balanced 
forms of reciprocal translocations usually do not 
have any phenotypic effect on the carriers, except 
that they may show variable sperm counts, rang-
ing from normal to low (oligozoospermia) or even 
total absence of spermatozoa (azoospermia) in the 
ejaculate (11). However, the offspring of reciprocal 
translocation carriers, such as the patient with a trans-
location between chromosomes 6 and 12 (12), may 
display intellectual disabilities and/or birth defects, 
due to a partial monosomy or trisomy. In addition, 
Robertsonian translocations, such as the rather com-
mon translocation 14/21, can result in offspring with 
Down syndrome or in gestational loss of a conceptus 
with monosomy of chromosome 14 or 21, or trisomy 
of chromosome 14, which are not compatible with 
life.
 Assisted reproductive techniques have given 
the chance of having a child to infertile males with 
azoospermia and oligozoospermia. However, using the 
intracytoplasmic sperm injection (ICSI) in this group 
with high genetic abnormality ratio may increase the 
inheritance of paternal genetic disorders to offspring 
(13). It occurs because the presence of the structural 
chromosomal abnormality predisposes to abnormal 
segregation in meiosis. Alternate segregation in male 
gametes has been reported and may result in in vitro 
fertilization IVF/ICSI failure (14). This may lead to 
fertilization failure or poor embryonic development 
after fertilization. Significant heterogeneity was ob-
served in the rates of unbalanced gametes, varying 

from 2.7% to 26.5% according to the translocations 
(15). In these cases, sperm retrieval for IVF/ICSI pro-
cedures should be indicated with restrictions, and the 
couple should be offered preimplantation diagnosis 
whenever possible or sperm donation.
 Polymorphic variants, particularly involving 
the heterochromatic region of chromosomes 1, 9, 16, 
Y and the nucleolar organizing region of acrocentric 
chromosomes, are known to occur in 2.7% of the 
general population (16). However, much higher fre-
quencies (12.2 - 38%) have been reported in infertile 
individuals (17,18). In the present study, the overall 
occurrence of chromosomal variants was 8.3% and 
included enlarged heterochromatin on the long arm 
of chromosome 9 (9qh+), pericentromeric inversion 
of chromosome 9 (9ph), and enlarged satellites of 
acrocentric chromosomes (14ps+, 15ps+, 21ps+, 
and 22ps+). Inversions (such as 9ph) can disturb 
spermatogenesis and lead to the production of unbal-
anced gametes through the formation of an inversion 
loop, even if the inverted region includes only het-
erochromatin (19). Enlarged heterochromatin (9qh+) 
could make synapse difficult and, as a consequence, 
may delay or prevent it. One patient who presented 
oligoasthenozoospermia had both the 9ph and the 
9qh+ variants. This case was reported previously 
(20), and we believe that the morphological differ-
ence between the homologous chromosomes 9 could 
have led to an error in crossing-over and, as a con-
sequence, produced aberrant gametes. Chromosomal 
variations associated with male infertility, including 
structural or numerical chromosomal abnormalities 

Table 3 – Normal chromosomal variants (heteromorphisms) associated to sperm disorders in a sample of infertile men.

Karyotype N of Patients Sperm Disorder

46,XY,9ph 5 Severe oligozoospermia
46,XY,9qh+ 1 Severe oligozoospermia

46,XY,9ph,9qh+ 1 Severe oligozoospermia
46,XY,14ps+ 1 Non-obstructive azoospermia
46,XY,15ps+ 1 Severe oligozoospermia
46,XY,21ps+ 2 Non-obstructive azoospermia
46,XY,22ps+ 1 Severe oligozoospermia
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and quantitative or positional modifications of the 
constitutive heterochromatin, have been shown to 
affect male gamete formation and function possibly 
due to the silencing effect of these heterochromatic 
variations on otherwise normally expressed genes 
(21). We can, however, not rule out the possibility 
that the concomitant finding of azoospermia and 
chromosomal polymorphic variants in two patients 
(46,XY,14ps+ and 46,XY,21ps+, Table-3) was coin-
cidental.
 Deletions in the AZFa region usually lead 
to Sertoli-cell-only syndrome (SCOS). The AZFb 
region is involved in the regulation of meiosis (22). 
Complete deletions of AZFb or AZFb+c lead to 
azoospermia associated with SCOS or pre-meiotic 
spermatogenic arrest. AZFc deletions lead to azo-
ospermia or severe oligozoospermia, associated with 
different spermatogenic phenotypes in the testis (1). 
In the present study, 4.2% (6/143) of the infertile 
patients had Y-chromosome microdeletions, while in 
previous studies on infertile men, Hassum-Filho et 
al. (2005) (23) found 3.45% (1/29) of Y-chromosome 
microdeletions, and Pieri et al. (2006) (24) found 
8.8% (10/114) of microdeletions. In the present 
study, the protocol used to investigate Y-chromo-
some microdeletions includes one gene of each AZF 
region and can detect the three major deletions on the 
Y-chromosome related to idiopathic spermatogenic 
failure. In the study of Hassum-Filho et al. (2005) 
(23), 18 regions were investigated, while Pieri et al. 
(2006) (24) started their analysis with 19 regions 
and then decided to investigate the six most frequent 
ones. The number of investigated genes may not 
influence the results of the deletion and prognosis, 
but may allow a better characterization of the extent 
of the deletion. In the literature, the frequency of Y-
chromosome microdeletions ranges from 0 to 60%, 
according to patient selection and Y-chromosome 
regions studied (25-27).
 The phenotypes associated with microdele-
tions in the different AZF regions are variable (26,28). 
As there is no precise association between genotype 
and testicular histology, no well established standard 
treatment or prognostic criterion exists to date for the 
different chromosome anomalies found in infertile 
men. Testicular sperm extraction and ICSI for the 
treatment of male-factor infertility have permitted 

the use of sperm from oligozoospermic patients with 
AZFb and AZFc microdeletions, to achieve successful 
fertilization and pregnancies (29). For AZFa micro-
deletions the prognosis is poor, as in these cases there 
are no germ cells in the testis (30,31).
 It has to be considered, however, that tes-
ticular sperm retrieval procedures performed on men 
with severe male infertility of genetic origin might 
bear a potential risk of transmitting genetic abnor-
malities to the offspring (7,28,32). If a man with an 
AZFc microdeletion takes part in an ICSI procedure, 
he can pass the same deletion, or a larger one, on 
to his male offspring, since deletions can generate 
chromosomal instability and lead to deletions of the 
nearby regions, in further generations (33). In view 
of the genetic risk for the subsequent generations, 
the importance of a careful evaluation of karyotypes 
and AZF microdeletions in men presenting idiopathic 
infertility with non-obstructive azoospermia or severe 
oligozoospermia, prior to assisted reproduction by 
ICSI, is evident.
 In conclusion, our results support the exis-
tence of a relationship between genetic abnormali-
ties such as chromosomal aberrations/variants and 
Y-chromosome microdeletions and non-obstructive 
azoospermia and severe oligozoospermia. The high 
frequency of genetic alterations (18.8%) found in 
the men affected by idiopathic infertility with severe 
oligozoospermia and non-obstructive azoospermia 
strongly suggests that such patients should be karyo-
typed and receive counseling before they are referred 
for assisted reproduction techniques. Moreover, these 
investigations can minimize the risk of transmitting 
genetic abnormalities to future generations, such as 
genetic male infertility, intellectual disability, genital 
ambiguity and/or birth defects.
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EDITORIAL COMMENT

 The authors should be congratulated on re-
porting the incidence of genetic-related infertility 
in a subset of Brazilian infertile patients present-
ing with severe oligozoospermia or non-obstructive 
azoospermia. Clinically available molecular testing 
may reveal microdeletions in the long arm of the Y 
chromosome. This novel molecular diagnosis appli-
cation reclassified about 10% of the infertile male 
population previously misdiagnosed as idiopathic 
oligozoospermia or non-obstructive azoospermia. 
The authors highlighted the importance of screen-
ing men with non-obstructive azoospermia and se-
vere oligozoospermia for Y-chromosome infertility 
seeking infertility treatment, and reported that about 
5% of their patient population harbored Yq micro-

deletions. Originally, 3 AZF regions were defined: 
AZFa, AZFb, and AZFc (azoospermia factors a, b, 
and c), which map on the long arm (Yq) in order 
from the centromere to the telomere, but AZFb and 
AZFc overlaps (1). A fourth region, named AZFd, 
located between AZFb and AZFc was also reported. 
The relative frequency of individual microdeletions 
are 60%, 5% and 16% for AZFc, AZFa and AZFb 
regions, but combined deletions occur in about 15% 
of the cases (2). Because the deletions tend to oc-
cur between large palindromic repeats, Repping et 
al. (2002) proposed a more appropriate nomencla-
ture using the name of the flanking repeats for the 
types of recurrent deletions (1). Not all men present-
ing with AZF microdeletions and azoospermia are 
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sterile. Sperm can be found in the testis with 70% 
of the cases in partial and complete AZFc deletion 
azoospermic patients. In contrast, the chance of find-
ing sperm in azoospermic men with complete AZFa 
or AZFb deletions is unlikely (3). It seems that the 
presence of a deletion of the Yq chromosome has 
no apparent negative effect on fertilization or preg-
nancy rates and it does not increase the risk for birth 
defects in children conceived via assisted reproduc-
tion (3). Y chromosome infertility is inherited in a 
Y-linked manner. Because males with deletion of the 
AZF regions of the long arm of the Y chromosome 
are infertile, the deletions are usually de novo and 
therefore not present in the father of the proband. 
However, the male offspring have the same dele-
tion as their father, with a high risk of male infertil-
ity. The authors have highlighted the importance of 
adequate counseling for this group of patients, and 
added to the discussion since deletions can generate 
chromosomal instability and lead to deletions of the 
nearby regions.
 It was also interesting to note that about 7% 
of their oligozoospermic population presented with 

chromosomal abnormalities, which can be easily de-
tected by karyotyping. Due to the low cost, avail-
ability and clinical implications of genetic testing 
for azoospermic and severe oligozoospermic males, 
it now clear that such screening should be offered to 
males who meet these criteria and are seeking infer-
tility treatment.
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Arc-to-Arc Mini-Sling 1999: A Critical Analysis of Concept and 
Technology

Paulo Palma
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ABSTRACT

Purpose: The aim of this study was to critically review the Arc-to-Arc mini-sling (Palma’s technique) a less invasive mid-
urethral sling using bovine pericardium as the sling material.
Materials and Methods: The Arc-to-Arc mini-sling, using bovine pericardium, was the first published report of a mini-
sling, in 1999. The technique was identical to the “tension-free tape” operation, midline incision and dissection of the 
urethra. The ATFP (white line) was identified by blunt dissection, and the mini-sling was sutured to the tendinous arc on 
both sides with 2 polypropylene 00 sutures.
Results: The initial results were encouraging, with 9/10 patients cured at the 6 weeks post-operative visit. However, infection 
and extrusion of the mini-sling resulted in sling extrusion and removal, with 5 patients remaining cured at 12 months.
Conclusion: The Arc-to-Arc mini-sling was a good concept, but failed because of the poor technology available at that 
time. Further research using new materials and better technology has led to new and safer alternatives for the management 
of stress urinary incontinence.

Key words:  urinary incontinence; stress; sling; arc-to-arc mini-sling; bovine pericardium
Int Braz J Urol.  2011; 37: 252-8

INTRODUCTION

 The understanding of stress urinary incon-
tinence (SUI) pathophysiology has consistently 
improved over the past decade, and has resulted in 
the development of many surgical techniques. Based 
on the Integral Theory, Petros and Ulmsten proposed 
the tension-free vaginal tape (TVT). According to this 
theory a mid-urethral tape can stabilize the urethra 
during straining without modifying urethral mobility 
(1,2). Despite the good cure rate reported for TVT, 
major complications as injuries to the bowel and major 
blood vessels have been described (3).
 As an alternative to the TVT procedure, the 
transobturator tape (TOT) technique was developed 
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by Delorme in 2001, to reduce the perioperative 
complications related to penetration in the retropubic 
space (4). Several short-term studies reported high 
cure rates and low complication rates for TOT, and 
discussed the mechanism responsible for the success 
of this treatment based only on preoperative urody-
namic findings and postoperative clinical examina-
tion, uroflowmetry and the cough test. The continence 
rate with the transobturator approach was similar to 
those obtained with the transvaginal retropubic ap-
proach (5). Most of the described complications were 
related to the blind nature of these procedures (6).
 The aim of this paper is to report the initial 
results and complications of the Arc-to-Arc mini-sling 
(ATAM); then to critically analyze the ATAM tech-
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nique, the materials used (7), and finally, to compare 
and contrast the ATAM as regards subsequent mini-
slings.

MATERIALS AND METHODS

Patients

 An open prospective non-randomized clini-
cal trial involving SUI patients was conducted after 
receiving the approval of the Hospital Ethics Com-
mittee. Ten patients (mean age - 58 years) underwent 
the Arc-to-Arc mini-sling (ATAM) procedure for SUI. 
The procedures were performed between March 1997 
and October 1998.

Study Design

 All patients were given a routine work-up for 
incontinence, including history, physical examination, 
stress test and urodynamic investigation. Urodynamic 
evaluation was performed with 2 urethral catheters 
(one 10F for filling and another 4F for bladder pres-
sure measurement). A rectal 4F catheter-balloon was 
placed above the anal sphincter to obtain abdominal 
pressure. The test included water cystometry, Valsalva 
leak point pressure assessment, which was performed 
with an intravesical volume of 200 mL and Valsalva 
maneuvers, and pressure-flow study.
 The stress test was positive in all patients. Pa-
tients who presented involuntary detrusor contractions 
during bladder filling or Maximum flow (Qmax) less 
than 15 mL/s and/or post void residual urine of more 
than 20% of the volume voided were excluded from 
the study but those with irritative symptoms without 
urodynamically proven involuntary contractions were 
included. Although urodynamically proven detrusor 
instability does not have a significant effect on surgi-
cal outcome, this decision was based on the concept 
regarding the postoperative improvement of sensory 
urgency, as described previously.
 Follow-up was performed at 1, 6 and 12 
months. During each consultation, the patients were 
questioned about presence of spontaneous voiding, 
involuntary urinary leakage, lower urinary tract symp-

toms, vaginal and suprapubic pain, and underwent a 
stress test. The patients were considered subjectively 
dry in the absence of incontinence, improved, when 
the incontinence episodes were less than once in two 
weeks and when incontinence episodes were more 
than once a week the patients were recorded as sub-
jective failures.

SURGICAL TECHNIQUE

 The procedure is performed with the patient 
in the lithotomy position. An 18F Foley catheter is 
introduced for safety. A inverted U vaginal incision 
is made at the level of the bladder neck. The vaginal 
wall is dissected from the underlying peri-urethral 
fascia, bilaterally to the inferior ramus of the pubic 
bone. The urethra is identified and a small perfora-
tion of the endopelvic fascia was made at the border 
of the ascending ramus of the pubic bone bilaterally 
(Figure-1).
 Next, the surgeon’s index finger is introduced 
into the Retzius space towards the obturator internus 
muscle in order to identify the white line (Figure-
2).
 Once the white line is identified, 2 polypro-
pylene 00 stitches are placed in the tendinous arc at 
both sides (Figure-3).
 Then a mini-sling of bovine pericardium 6 
cm long and 2 cm width is used to create an ATAM, 
providing backboard support to the urethra (Figure-
4).
 The vaginal incision is closed in the usual 
manner and a Foley catheter is left in place over-
night.

RESULTS

 There were no vascular or visceral lesions, 
or any urinary retention.
 Nine out of 10 patients were cured of the 
incontinence at the first postoperative month. After 
2 months 2 patients presented infection of the mini-
sling that were removed, late complications included 3 
more patients who presented extrusion of the sling at 6 
month. The remaining five patients did well and were 
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continent after 12 months. All but one patient that had 
the mini-sling removed were incontinent accounts for 
50% of good results after one-year follow-up.

COMMENTS

 The understanding of physio-pathological 
concepts of stress urinary incontinence has consis-
tently improved over the last years and their applica-
tions have led to the development of many surgical 
techniques.

 In the past decade minimally invasive syn-
thetic slings, such as TVT, have become the preferred 
technique, replacing the Burch colposuspension for 
the treatment of  SUI (8).
 Various factors have contributed to the popu-
larization of slings, among them, the fact that needle 
suspensions have not stood the test of time, together 
with the various paradigm changes and the evolution 
of biomaterials (1).
 Synthetic slings present several advantages 
over autologous slings.
 Harvesting the graft, a time consuming stage 
of the conventional technique is eliminated along 
with its related morbidity and a well-standardized 

Figure 1 – An inverted U shape incision is made and a Met-
zenbaum scissors is used to dissect the vaginal wall (original 
illustrations).

Figure 2 – Digital identification of the arcus tendineous fascia 
pelvis (ATFP).

Figure 3  – Sutures placed in the white line (ATFP).

Figure 4  – Suburethral mini-sling anchored to the obturator 
internus muscles at the level of tendinous arc bilaterally.
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procedure is obtained. Moreover, it may be performed 
under local anesthesia as an outpatient procedure. Not 
to mention less post-operative pain and shorter sick 
leave (2).
 On the other hand, synthetic slings have 
brought about new complications related to the tape 
and even fatal complications (3).
 As an alternative to the TVT procedure, the 
transobturator tape (TOT) technique was developed by 
Delorme in 2001. This procedure reduces per-operative 
complications related to the penetration in the retropubic 
space (4). Several short-term studies have reported high 
cure rates and low complication rates for TOT.
 However, as with any form of surgery, adverse 
events can occur, and the surgeon should be aware of 
the common complications that can accompany sling 
surgery, and how to best manage them (3).
 The most common complication reported 
with sling surgery is bladder perforation during needle 
passage. Bladder perforation usually occurs on the 
side opposite the surgeon’s dominant hand, and with 
greater frequency in patients undergoing repeat pro-
cedures.
 Many studies have reported an incidence of 
bladder perforation of between 1-15%, and an aver-
age perforation rate of 5%. Management of bladder 
perforation includes recognition of the injury during 
cystoscopy, withdrawal and repositioning of the 
needle and a Foley catheter for 24 to 48 hours.
 Transobturator sling, on the other hand pres-
ents a lower rate of bladder and urethral injury during 
the needle passage, which generally occurs in less than 
1% of patients, usually during the learning curve of 
the procedure.
 Bleeding is another important complication 
and can occur mainly during needle passage. Bleeding 
upon entry into the retropubic space can be difficult to 
manage, as exposure of the perivesical venous plexus 
is difficult.
 Care must be taken during lateral replacement 
of needles to avoid injuring the external iliac vein 
for vascular injuries are usually caused by excessive 
lateral passage of the needle.
 Despite the good results described worldwide, 
with cure rates of more than 80% of the cases, some 
major complications like bowel, vascular injuries and 
deaths have been reported (3).

 Most of the described major complications are 
related to the blind nature of these procedures (6). In 
fact, reducing needle diameter alone was not enough 
to overcome these problems that occurred even with 
experienced surgeons.
 In an attempt to reduce major complications, 
mainly deaths, anatomical reconstruction of the ure-
thral support placing a low-tension suburethral tape 
anchored to the obturator internus muscles bilaterally 
at the level of the tendineous arc, the Tissue Fixation 
System (TFS) was described (6). By doing so, bowel 
lesions and major vessels injury are avoided.
 A decade ago, we used this good technical 
procedure, but poor technology in biomaterials at 
that time led to less than optimal results due to an 
unacceptable extrusion rate.
 Insisting on the principle of restoring the 
urethropelvic ligament, we used the porcine small 
intestine submucosa in 25 patients in 2001 (9).
 Long-term results with the Arc-to-Arc mini-
sling using swine intestine submucosa, produced 60% 
of good results after six years follow-up (10).
 Although the concept was good and the 
biomaterial improved, the absence of an appropriate 
anchoring system and delivery instruments were a 
major drawback to its widespread use.
 The first commercially available kit, was the 
TFS described by Petros and Richardson. This kit 
contained two polypropylene anchors and a multi-
filament mesh. Preliminary report described similar 
cure rates and fewer complications when compared to 
TOT (6).These preliminary studies reported no pain, 
mesh exposure, vascular or visceral complications. 
No doubt a remarkable achievement.
 Long term follow-up with TFS reported good 
cure rates after 3 years (11) and good technology 
available today permitted the use of the TFS System 
to perform uterus sparing procedures as well (12).
 Many other devices are now available, 
some of them depending on mesh integration for 
the fixation, like TVT-Secur and therefore present-
ing up to 60% of failure in the first post-operative 
year (13).
 Primary fixation of mini-slings is a key issue 
for success, and our experimental data suggests that 
Ophira and TFS presents the best primary fixation 
when compared to other mini-slings (14).
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 However, needless to say that even minimally 
invasive procedures require a learn period and failure 
is an important complication as well.
 At this point in time, all we can say is that 
after many years of research and development we now 
have good concepts and good technology.

CONCLUSION

 Mini-slings are here to stay and further evi-
dence is being gathered to determine its useful place 
in the surgeon’s armamentarium.

CONFLICT OF INTEREST

 None declared.

REFERENCES

1. Petros PE, Ulmsten UI: An integral theory and its 
method for the diagnosis and management of female 
urinary incontinence. Scand J Urol Nephrol Suppl. 
1993; 153: 1-93.

2. Ulmsten U, Henriksson L, Johnson P, Varhos G: An 
ambulatory surgical procedure under local anesthesia 
for treatment of female urinary incontinence. Int 
Urogynecol J Pelvic Floor Dysfunct. 1996; 7: 81-5; 
discussion 85-6.

3. Deng DY, Rutman M, Raz S, Rodriguez LV: Presen-
tation and management of major complications of 
midurethral slings: Are complications under-reported? 
Neurourol Urodyn. 2007; 26: 46-52.

4. Delorme E. Transobturator urethral suspension: mini-
invasive procedure in the treatment of stress urinary 
incontinence in women. Prog Urol. 2001; 11: 1306-13.

5. Palma P, Riccetto C, Herrmann V, Dambros M, Thiel 
M, Bandiera S, et al.: Transobturator SAFYRE sling 
is as effective as the transvaginal procedure. Int Uro-
gynecol J Pelvic Floor Dysfunct. 2005; 16: 487-91.

6. Petros PE, Richardson PA: Midurethral Tissue Fixa-
tion System sling -- a ‘micromethod’ for cure of stress 
incontinence -- preliminary report. Aust N Z J Obstet 
Gynaecol. 2005; 45: 372-5.

7. Palma P: Tendineouvaginal sling of bovine pericar-
dium (Palma’s technique): initial experience. J. Bras. 
Ginec. 1999; 109: 93-7.

8. Palma P: A requiem to the Burch. Int Urogynecol J 
Pelvic Floor Dysfunct. 2007; 18: 589-90.

9. Palma PC, Riccetto CLZ, Herrmann V, Dambros M, 
Mesquita R, Netto NRJr: Tendinous vaginal support 
(T.V.S.) using the porcine small intestine submucosa 
(SIS): a promising anatomical approach for urinary 
stress incontinence. J Urol. 2001; 165: 5(A).

10. Palma P, Riccetto C, Fraga R, Martins M, Reges R, de 
Oliveira M, Rodrigues Netto N Jr: Long term follow-
up of the tendinous urethral support: an anatomical 
approach for stress urinary incontinence. Actas Urol 
Esp. 2007; 31: 759-63.

11. Petros PE, Richardson PA: Midurethral tissue fixation 
system (TFS) sling for cure of stress incontinence--3 
year results. Int Urogynecol J Pelvic Floor Dysfunct. 
2008; 19: 869-71.

12. Inoue H, Sekiguchi Y, Kohata Y, Satono Y, Hishikawa 
K, Tominaga T, et al.: Tissue fixation system (TFS) to 
repair uterovaginal prolapse with uterine preservation: 
a preliminary report on perioperative complications 
and safety. J Obstet Gynaecol Res. 2009; 35: 346-
53.

13. Cornu JN, Sèbe P, Peyrat L, Ciofu C, Cussenot O, 
Haab F: Midterm Prospective Evaluation of TVT-
Secur Reveals High Failure Rate. Eur Urol. 2010; 23. 
[Epub ahead of print].

14. Palma P, Siniscalchi R, Riccetto C, Maciel L, Miyaoka, 
Bigozzi M, et al.: Primary fixation of mini sling:a 
comparative study “in vivo”. Actas Urol Esp. 2010; 
in press.

Accepted after revision: 
July 30, 2010

Correspondence address:
Dr. Paulo Palma
Department of Urology, UNICAMP
Rua Vital Brasil, 251 2º andar
Cidade Universitária Zeferino Vaz
Campinas, SP, 13083-888, Brazil
Fax: + 55 11 3521-7481
E-mail: ppalma@uol.com.br



257

Arc-to-Arc Mini-sling

EDITORIAL COMMENT

 The “Arc-to-Arc” mini-sling procedure was 
published by Professor Palma in 1999 (1). From a 
purely anatomical perspective, this procedure is 
identical to Delorme’s 2001 transobturator (TOT) 
operation (2), and it is conceptually similar to the 
first anchor- dependent mini-sling (3), which it also 
precedes by some years.
 However, this editorial concerns more than 
intellectual primacy. It concerns scientific tradition 
and scientific method. A Western metaphor for the 
classical Latin epigram quoted by Isaac Newton “na-
nos gigantium humeris insidentes” is “One who de-
velops future intellectual pursuits by understanding 
the research and works created by notable thinkers of 
the past”. This concept, understanding, challenging, 
and building on pre-existing science, lies at the very 
core of Professor Palma’s scientific career. Professor 
Palma was one of the first to apply the TOT meth-
od for stress incontinence using a polypropylene 
tape (2), was one of the first to apply the posterior 
sling, “infracoccygeal sacropexy” (4) all the vari-
ous suspended mesh tapes based on these surgical 
approaches (2,4), and most recently, tensioned tape 
mini-slings (3,5).
 Palma et al., having examined the evidence, 
challenged the fundamental cornerstone of urody-
namics in their now famous editorial, “The Dark 
Side of Urodynamics” (6). As regards mini-slings, 
they tested the gripping power of all commercial 
mini-slings using an animal model. No concept is 
accepted. It must be tested for truth or falsity.
 In the best scientific tradition, Palma and his 
colleagues challenged several predictions of the In-
tegral Theory (7). They developed a series of videos 
demonstrating how support of specific ligaments, 
such as the pubo-urethral ligament, would control 
urine loss during coughing in a patient with stress 
incontinence.
 The “Arc-to-Arc” mini-sling paper (1) is 
another classical example of hypothesis testing. The 
“Arc-to-Arc” mini-sling operation tested the Inte-
gral Theory’s prediction (7) that a loose ligament 
(or tape) at mid-urethra invalidated the oppositely 
acting closure muscles responsible for distal and 
proximal urethral closure. One important scientific 

aspect of Palma’s methodology, is that his operation 
approached the hypothesis from a different direc-
tion, by providing a horizontal anchoring point. The 
importance of this is that the original theory postu-
lated that the mid-urethral insertion point worked 
by acting as an anchoring point for the muscles, not 
as a constrictor of the urethral lumen, as has been 
claimed by some investigators. It is almost impos-
sible to constrict the urethra with a horizontal tape. 
Nine out of 10 patients were cured at the 6 weeks 
post-operative visit, clear evidence that at least in an 
anatomical sense, the surgical restoration had been 
successful, and the hypothesis validated.
 The “Arc to Arc” mini-sling paper, indeed 
the whole of Professor Palma’s scientific career, pro-
vides an outstanding example for younger research-
ers as to how to pursue good science. We need to 
contrast this with what is not good science, the politi-
cizing of the scientific process, statements by “expert 
committees” presented as “science”, “validation” of 
questionnaires (whose function really is only to de-
tect symptoms), creation of  artificial constructs such 
as “quality of life”, simplistic “sexual satisfaction 
questionnaires”, use of increasingly arcane artificial 
languages comprehensible only to few practicing 
clinicians. All of these initiatives according to Karl 
Popper, the most eminent scientific philosopher of 
the 20th century, only impoverish science.
 For example, if a woman loses 100 gm of 
urine in 24 hours (an objective scientific measure), 
she has a poor quality of life (“QoL”). If she is 
cured by a posterior sling, her good quality of life 
is suddenly transformed. Yet many contemporane-
ous papers published in high impact journals use 
incomprehensible “QoL” scores (and there are tens 
of them out there) with no mention of the 24 hour 
urine loss. Such papers are entirely subjective, and 
belong to the social sciences. One patient may com-
plain bitterly of a 2 gm/24 hour urine loss; another 
may cheerfully put up with a 1000 gm loss. These 
are examples, extreme, certainly, but actual. Such a 
QoL may be deemed to measure a patient’s attitude, 
not the severity of the problem itself. As scientists 
we need to follow Ockham’s* (or Occam’s) Razor, 
which basically emphasizes simplicity as a tool of 
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scientific truth. One purpose of medical science is to 
develop new therapies for patients. We have to not 
only test and validate these new directions, but be 
able to meaningfully teach them to others.
 Science has to be rigorous, based on clearly 
defined objective findings. However, objective sci-
ence also has its failings. A patient’s “objective” 
findings may vary wildly, especially parameters such 
as urine flow which ultimately depend on urethral 
resistance, which in turn, is consequent to the 4th 
power of Poiseuille’s law.
 One major future challenge is how to assess 
human variation, an almost impossible task, given 
that the control mechanisms of the body are non-lin-
ear (8). Another challenge is how to meaningfully 
apply published scientific papers based on large se-
ries. These only give general results, not necessar-
ily applicable to a specific individual. Good clinical 
medicine is about weighing all the evidence for a 
particular individual (including such studies), plus 
the modifying factors of the patient’s individual con-
dition. As concerns surgery, above all, surgery has 
to be based on a profound knowledge of dynamic 
anatomy, and how a particular patient’s problem re-
lates to this.

* William of Okham, a 14th Century English phi-
losopher.
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ABSTRACT

Purpose: To evaluate the prophylactic potential of herbal decoction from Rubus idaeus, a medicinal plant widely used in 
the Middle East to treat kidney stones, by assessing the effect of administration in experimentally induced calcium oxalate 
(CaOx) nephrolithiasis in mice.
Materials and Methods: This study was based on administration of glyoxylate and/or herbal treatments simultaneously 
for 12 days, followed by histological and biochemical tests. Group I was used as a negative control. Group II was only 
given daily intra-abdominal injection of glyoxylate (80 mg/Kg). Group III and IV were given 100 mg/kg/day and 200 
mg/kg/day of aqueous extract of R. idaeus by gavage, respectively in addition to glyoxylate injection. To examine the 
effect of anti-oxidants on hyperoxaluria-induced changes in kidney, the enzymatic and non-enzymatic anti-oxidant levels 
were assessed.
Results: Significant reductions were obtained in the urinary oxalate, calcium and phosphorus values in the herbal-treated 
groups relative to untreated animals while creatinine excretion increased. Serum oxalate, calcium and creatinine were sig-
nificantly reduced, while phosphorus was not significantly changed. Kidney content of calcium was higher in the untreated 
group. Mice in treated groups at 12 days had significantly more superoxide dismutase, catalase, glutathione reductase (GSH) 
and G6PD activities than the untreated group. Hyperoxaluria-induced generation of malondialdehyde (MDA) and protein 
carbonyls was significantly prevented in the treated groups. R. idaeus had a significantly high content of vitamin E in the 
herbal treated groups. The histology showed more CaOx deposition in the kidneys of untreated animals.
Conclusion: Rubus idaeus has an impressive prophylactic effect on CaOx stones in nephrolithic mice. There is a pos-
sible role of lipid peroxidation in CaOx stone formation which may has a relationship with the major risk factors in urine 
including oxalate, calcium, phosphorus and MDA. Further experimental studies are required to elucidate the chemical 
constituents of the active ingredients of this interesting plant.

Key words:  kidney stones; Rubus idaeus; glyoxylates; calcium oxalate
Int Braz J Urol.  2011; 37: 259-67

INTRODUCTION

 The incidence of kidney stones has increased 
in the last five decades, in association with economic 
development. Most calculi in the urinary system arise 
from a common component of urine, e.g. calcium 
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oxalate (CaOx), representing up to 80% of analyzed 
stones (1,2). Kidney stone formation consists of 
several stages including supersaturation, nucleation, 
growth, aggregation, and retention within renal tu-
bules (3). The recurrence of urolithiasis represents 
a serious problem, as patients who have formed a 
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stone are more likely to form another, and thus stone 
prevention is highly recommended. The introduction 
of new techniques for removing stones including 
extracorporeal shockwave lithotripsy (ESWL) has 
improved the management of urolithiasis, but recent 
studies show that, apart from the high cost that ESWL 
entails, exposure to shock waves, even in therapeutic 
doses, is associated with several adverse effects, in-
cluding renal injury, decrease in renal function, and 
more importantly an increase in stone recurrence 
(4). Thus, more efforts are needed to better assess 
medical therapy and to develop new agents that can 
be used either alone or combined to prevent stone 
formation more efficiently with fewer side-effects. 
Our attention is particularly on phytotherapy, which 
is common in traditional medicine as an alternative 
to primary healthcare in many countries. Some herbs 
show efficient cure of urinary stones like Phyllanthus 
niruri and Hernaria hirsuta (5-7). Others support the 
use of traditional Chinese medicine Kampo herbal 
and Acupuncture in stone disease management in 
which antilithic beneficial effects include increased 
urinary volume, inhibitory activity of Ca oxalate 
aggregation and inhibition of Ca oxalate nucleation 
(8).
 Raspberry (Rubus idaeus), that belongs to 
Rosaceae family, is a commercial fruit crop widely 
grown in all template regions of the world. R. idaeus 
is very vigorous and can be invasive. They propagate 
using basal shoots, extended underground shoots that 
develop roots and individual plants. It is widely dis-
tributed in the Mediterranean countries and used in 
folk medicine in Jordan, Syria and Palestine to treat 
renal stones. In the present study, the capability of R. 
idaeus young roots was investigated as a therapeutic 
agent for preventing kidney stone formation in a 
mouse model of hyperoxaluria.

MATERIAL AND METHODS

Preparation of Extracts

 Rubus idaeus young roots were collected 
from Na’or city which is near the capital Amman 
during the month of May 2007. It was identified and 

stored by Professor Dawoud Asawi, the plant Taxono-
mist in the Herbarium division of the Department of 
Biology at Jordan University. Here, 200 g of young 
roots were extracted in a Soxhlet extraction apparatus 
(ACMS technocracy, India) using distilled water and 
concentrated on a rota evaporator. The resultant fil-
trate was lyophilized and the lyophilizate was stored 
at -20°C in desiccants until used. The average (w/w) 
yield was 11.5% (mother extract).

Mouse Model for Stone Formation

 Study of all animals followed the recom-
mendations of the NIH Guide for the Care and Use of 
Laboratory Animals. To induce CaOx kidney stones 
in mouse, glyoxylate which is oxalate precursor, was 
introduced using the previously reported method in 
rat experimental nephrolithiasis models (9). Intra-
abdominal injection was performed according to the 
weight of each mouse. Forty-eight C57BL/6 male 
mice (8 weeks old), weighing 25-30 g were divided 
equally into 4 groups of 12 mice each. All except the 
control group were administered 80 mg/kg glyoxylate 
by daily intra-abdominal injection. The adopted ad-
ministration method used in this study was optimized 
by preliminary experiments according to Okada et al. 
(10). All animals had free access to drinking water 
(ad libitum) and regular chow every day and were 
kept under a controlled 12 hours light/dark cycle at 
22 ± 2°C. Water and food intake were measured for 
all groups.

Herbal Treatment

 The animals were divided into 4 groups. 
Group I was used as a negative control (not supple-
mented with glyoxylate or herbal treatment). Group 
II was only given daily intra-abdominal injection of 
glyoxylate (80 mg/Kg) as mentioned before. Group III 
and IV were given 100 mg/kg/day and 200 mg/kg/day 
of aqueous extract of R. idaeus young roots by gavage 
in addition to glyoxylate injection, respectively. All 
the mice were fed on a standard laboratory diet and 
weighed daily. The experiment was conducted for 
the following 12 days. Then, the mice underwent 
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the following tests: serum tests, urine tests, calcium 
determination of kidneys, and renal histology. Serum 
and urine tests were repeated three times at the time 
of sacrifice using different samples.

Serum Tests

 At the end of the experiment, each mouse 
was anesthetized by an intraperitoneal injection of 
urethane (2 g/kg body weight). Blood was recov-
ered from all animals for analysis of serum calcium, 
oxalate, phosphorus and creatinine determined with 
an automatic analyzer after centrifugation. The % of 
reduction was calculated for the different parameters 
using the formula: (mean values of untreated animals 
- mean values of treated animals) × 100 / mean values 
of treated animals.

Detection of Kidney Stone Formation

 The animals’ right kidneys were removed and 
cut longitudinally. Renal specimens were fixed in 4% 
paraformaldehyde, and embedded in paraffin. Four 
micrometer-thick cross-sections were stained with the 
previously described Pizzolato staining method to de-
tect oxalate-containing crystals (11). Briefly, paraffin 
sections were dewaxed and rinsed in distilled water. 
Hydrogen peroxide (30%) and silver nitrate (5%) were 
mixed equally, 1 mL each, and poured onto the slides 
with tissue sections (pH of this mixture is 6.0). Each 
slide was exposed to light from a 60-W incandescent 
lamp at a distance of 15 cm (6 in.) for 15-30 min. 
The slides were washed thoroughly with distilled 
water and stained with safranin and then dehydrated 
in the usual manner. Thin sections were prepared for 
tissue histology, including the renal papilla and the 
existence and the frequency of crystal deposition in 
the renal tissue was observed in each group by light 
microscopy.

Calcium Determination of Kidneys

 The left kidneys were removed from the 
mice for calcium determination. The kidneys were 

dried at 100°C for 24 hours and weighed. They were 
minced in a beaker to which 7 mL of 0.5 N nitric 
acid was added. The beaker was then heated until the 
liquid became transparent. After calibration using the 
standard calcium solution, the calcium content was 
determined by atomic absorption spectroscopy. The 
calcium content of the kidney was expressed as mg/g 
wet tissue of the kidney (12).

Oxidative Stress

 Markers of oxidative stress were malondi-
aldehyde content (MDA), representing lipid peroxi-
dation (LPO) determined by the thiobarbituric acid 
reactive method (13). Protein carbonyls were mea-
sured according to the method of Levine et al. (14). 
Antioxidants composed of vitamin E, determined by 
the method of Arnuad et al., using High performance 
liquid chromatography (15). Superoxide dismutase 
(SOD) was measured as described by Misra and Fri-
dovich (16), and catalase using the method of Sinha 
(17). Glutathione content analyzed by the method of 
Tietze (18), and glucose-6-phosphate dehydrogenase 
(G6PD) activity was determined according to the 
method of Deutsch (19).
 The results from all groups were statistically 
compared using Student’s-t-test, with P < 0.05 con-
sidered to indicate significant differences. Data were 
presented as mean ± standard deviation.

RESULTS

 Table-1 shows that statistically significant re-
ductions were obtained in the urinary oxalate, calcium 
and phosphorus values in the herbal-treated groups 
relative to untreated animals (P < 0.05). The reduc-
tions were 289.4%, 94.5% and 70.7%, in oxalate, 
calcium, and phosphorus, respectively. In contrast, 
creatinine excretion increased in the treated groups. 
Excretion of all tested parameters was approximately 
similar in both herbal-treated groups. There was no 
significant increase in the volume of water intake or 
food ingestion between all groups (p < 0.05).
 Table-2 shows that serum oxalate, calcium 
and creatinine were significantly reduced (17.5%, 
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187.8% and 19.5%, respectively) (P < 0.05), while 
phosphorus was not significantly changed. No signifi-
cant difference was obtained among the two herbal-
treated groups.
 The weight of each kidney of untreated ani-
mals was significantly higher (0.27 ± 0.04 g) than that 
of treated animals (0.19 ± 0.03 g and 0.18 ± 0.03 g, for 
the 100 g/Kg and 200 g/Kg R. idaeus, respectively) 
(p < 0.05).
 Kidney content of calcium is shown in Table-
3 for the different mice groups. It is significantly 
higher in the untreated group than the others (P < 
0.05).
 To examine the effect of anti-oxidants on hy-
peroxaluria-induced changes in kidney, the enzymatic 
and non-enzymatic anti-oxidant levels were assessed 
in the blood of all animals (Table-4). Mice in group 
III and IV at 12 days had significantly more SOD, 
catalase, glutathione reductase (GSH) and G6PD 
activities than in the herbal-untreated group (group 
II) (p < 0.05).
 Kidney tissue peroxidation was estimated as 
MDA level and protein carbonyls were assessed as an 

indicator of protein peroxidation products (Table-4). 
Mice in the treated groups III and IV had significantly 
less MDA levels and protein carbonyls than in group II 
(p < 0.05). Hyperoxaluria-induced generation of MDA 
and protein carbonyls was significantly prevented in 
group III and IV (P < 0.05).
 To find out whether vitamin E might play a 
protective role against hyperoxaluria-induced renal 
peroxidative damage, the kidney tissue alpha-tocoph-
erol levels were also measured. As shown in Table-4, 

Table 1 – Effect of aqueous extracts of Rubus idaeus on some urinary parameters in control and glyoxylate-treated ani-
mals.

Group (N) Oxalate (mg/L) Calcium (mg/dL) Phosphorus (mg/dL) Creatinine (mg/dL)

Control (12)    3.6 ± 0.26   5.6 ± 0.71  45.87 ±  5.43   6.4 ±  0.75
Untreated (12) 18.3 ± 2.42 14.2 ± 1.82 110.74 ± 14.78 5.4 ± 0.6
Treated (100 mg/kg) (12)      4.7 ±  0.51*     7.3 ± 0.93*   64.87 ± 8.56*     7.5 ± 0.84*
Treated ( 200 mg/kg) (12)     4.8 ± 0.67*     6.2 ± 0.77*   55.37 ± 7.84*    8.0 ± 0.8*

*  p < 0.05; significant difference compared with the untreated group.

Table 2 – Effect of aqueous extracts of Rubus idaeus on some serum parameters in control and glyoxylate-treated ani-
mals.

Group (N) Oxalate (mg/L) Calcium (mg/dL) Phosphorus (mg/dL) Creatinine (mg/dL)

Control (12) 16.56 ± 3.26     4.54 ± 1.08 112.31 ± 23.18 20.14 ± 2.67
Untreated (12)  21.93 ± 3.86 13.96 ± 3.2 124.55 ± 23.23 27.35 ± 4.22
Treated (100 mg/kg) (12)   18.66 ± 2.92*       4.85 ± 0.95* 127.65 ± 22.16   22.88 ± 4.41*
Treated ( 200 mg/kg) (12)    14.33 ± 2.07*       4.36 ± 1.25* 110.85 ± 21.29   21.92 ± 3.40*

*  p < 0.05; significant  difference compared with the untreated group.

Table 3 – Contents of calcium in dry murine left kidney 
tissue (mg/g).

Group (N) Calcium (mg/g)

Control (12) 0.315 ± 0.082
Untreated (12)  0.494 ± 0.075
Treated (100 mg/kg) (12)    0.384 ± 0.086*
Treated  (200 mg/kg) (12)    0.346 ± 0.074*

*  p < 0.05; significant difference compared with the untreated 
group.
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R. idaeus had a significantly higher content of vitamin 
E in the herbal treated groups III and IV in contrast 
to group II.
 The histology also showed more CaOx de-
position in all parts of the kidney of untreated mice 

(Figure-1B) but almost no deposition in the nega-
tive control and treated mice (Figure-1A, C and D). 
However, deposition was less in higher dose treated 
mice (Figure-1D) than in the lower dose treated mice 
(Figure-1C).

Table 4 – Lipid peroxidation and protein carbonyls in the kidneys of mice.

Oxidation Parameter Group I Group II Group III Group IV

MDA (nmol/mg protein)  1.5 ± 0.14 4.6 ± 0.6 1.9 ± 0.3 1.8 ± 0.2
Protein carbonyls (nmol/mg protein) 3.9 ± 0.5 6.5 ± 0.9 4.4 ± 0.6  4.6 ± 0.5
α-tocopherol (ug/g) 34.1 ± 4.62 2.6 ± 0.4 26.5 ± 2.9 28.3 ± 3.2
SOD (U/mg protein) 28.4 ±  3.4 9.4  ± 1.3 25.9 ±2.9 24.6 ± 2.5
Catalase (μmol H2O2 consumed/mg protein) 11.7 ± 1.5 11.0 ± 1.5   37.9 ±3.9   36.1 ± 4.1
GSH (nmol NADPH oxidized/min/mg protein) 2.5 ± 15   32.8 ± 4.8 125.7±15.3 128.6 ± 14.5
G6PD (U/mg protein) 15.7 ± 1.6 5.4 ±0.6 14.8 ±1.8 13.2 ± 1.6

GSH = glutathione reductase; MDA = malondialdehyde content; SOD = superoxide dismutase

Figure 1 – Kidney crystallization generated by glyoxylate administration. A) Control mouse kidney. B) Kidney from a mouse treated 
with glyoxylate without herbal treatment where brown-stained calcium oxalate crystal retention in the distal tubules between the renal 
cortex and medulla can be seen. C) Kidney from a mouse received glyoxylate and 100 mg/Kg Rubus idaeus. D) Kidney from a mouse 
received glyoxylate and 200 mg/Kg Rubus idaeus. (X 400).
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COMMENTS

 Phytotherapy is common in folk medicine as 
an alternative to primary healthcare in many countries. 
R. idaeus is a plant belonging to Rosaceae family 
with a worldwide distribution. The leaves have been 
used for centuries as a folk medicine to treat canker 
sores, cold sores, and gingivitis in persons of all ages 
as well as to treat anemia, leg cramps, diarrhea, and 
morning sickness in pregnant women, and as a uterine 
relaxant.
 From the testimony of herbalists and patients 
with lithiasis, the plant is widely known for its abil-
ity to aid in expelling stones from the urinary tract 
after a few days of treatment. To our knowledge, the 
efficacy of R. idaeus in treating urolithiasis has not 
been evaluated previously. Accordingly, we under-
took the present study to assess the effectiveness of 
R. idaeus as a prophylactic agent for CaOx stones in 
experimentally induced nephrolithiasis in mice.
 In this study, males were chosen because 
earlier studies have shown that the amount of stone 
deposition in male mice was significantly more com-
mon (20). In response to 12 day period of glyoxylate 
administration, young mice formed renal calculi 
composed mainly of CaOx (9,10).
 The administration of a small volume of aque-
ous R. idaeus extract induced a significant reduction in 
calculus growth and in some animals even the CaOx 
seed almost not found, suggesting that these animals 
eliminated the CaOx matrix in the absence of any 
modification in diuresis rate.
 The administration of R. idaeus decreased 
the urinary excretion of elements that act as calculus 
promoters, including calcium and oxalate, although 
the serum levels of these elements were decreased, 
suggesting that R. idaeus interferes with the tubular 
transport of these substances with association of an 
unknown route that decrease serum levels. Thus 
the inhibition of calculus growth was independent 
of alterations in the urinary and serum concentra-
tions of these lithogenic elements. It is important to 
measure 24 hours urine output to clarify this point. 
Further research is required to detect the mechanism 
of action of R. idaeus and the route of excretion of 
these lithogenic elements. Therefore, the plant extract 
may contain substances that inhibit crystal growth, 

leading to the production of small particles, as the 
animals continued to receive glyoxylate. At death, 
all the kidneys from the untreated mice showed gross 
hypertrophy with large crystalline deposits in all parts, 
but those from treated mice were apparently of normal 
size, with few and smaller particle deposits, and in 
most cases none. Thus the extract of R. idaeus could 
have substances that eliminate pre-existing stones, 
although an increase in urinary oxalate would then 
be expected in treated mice, which was not apparent. 
The fate of the excess of oxalate is uncertain; we 
suggest, like others, that changes in the inhibitors of 
stone formation, including citrate, magnesium (Mg) 
and glycosaminoglycans (GAGs), may bind oxalate 
in the gut, reducing its intestinal absorption, although 
a role for substances in the plant extract cannot be 
excluded (7,21).
 Freitas et al. investigated the effect of an 
aqueous extract of Phyllanthus niruri (Pn), a plant 
used in folk medicine to treat lithiasis, on the urinary 
excretion of endogenous inhibitors of lithogenesis, 
citrate, Mg and GAGs (7). Their results showed that 
Pn has an inhibitory effect on crystal growth, which 
was independent of changes in the urinary excretion 
of citrate and Mg, but might be related to the higher 
incorporation of GAGs into the calculi.
 Atmani and Khan, investigated the effective-
ness of an extract obtained from Herniaria hirsuta on 
CaOx crystallization in vitro (22). The nucleation 
and aggregation of CaOx crystals were measured 
separately using spectrophotometric methods. Results 
showed that there were more crystals with increasing 
concentration of extract but that they were proportion-
ally smaller. They concluded that extract of H. hirsuta 
promoted the nucleation of CaOx crystals, increasing 
their number but decreasing their size.
 In another study, Atmani et al. suggested that 
H. hirsute may even contain substances that dissolve 
pre-existing particles (6), which we are investigating 
with the R. idaeus extract in a study which is under 
process. All trials for the achievement of relatively 
large stones in mice and rats models failed, and 
therefore, we could not claim that R. idaeus extract 
dissolves or disaggregates the CaOx crystals. Further 
study of the effect of R. idaeus extract on the inter-
action of CaOx crystals with renal epithelial cells in 
culture is needed to evaluate the mechanism by which 
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crystal deposits were eliminated. Also, experimental 
studies are required to elucidate the chemical con-
stituents of the active ingredients of this interesting 
plant.
 Similar to other authors, we found that tubular 
enzyme (GSH), urinary oxalate and Calcium levels 
seemed to have positive and significant correlations 
with lipid peroxides (MDA) in animals with CaOx 
crystals deposition (23). Huang et al. evaluated the 
possible role of lipid LPO in CaOx stone formers, 
and determined the relationship of LPO with the 
major risk factors in urine, including oxalate, citric 
acid, calcium, phosphorus, Mg, osteopontin (OPN) 
and MDA (24). They concluded that LPO corre-
lated with hyperoxaluria and renal tubular damage, 
indicating that hyperoxaluria can induce tubular 
cell injury. Oxalate-induced membrane injury was 
mediated by LPO reaction through the generation of 
oxygen free radicals (24). In urolithic animal kidney 
or oxalate exposed cultured cells; superoxide anion 
is generated in excess, causing cellular injury (23). 
The LPO products were excessively released in tis-
sues of urolithic animals. The accumulation of these 
products was concomitant with the decrease in SOD, 
catalase, and G6PD as well as vitamin E, and reduced 
glutathione (GSH). All the above parameters were 
decreased in urolithic condition in our study, which 
was similarly, mentioned by others, irrespective of 
the agents used for the induction of urolithiasis (23). 
LPO positively correlated with calcium level and 
negatively correlated with GSH and vitamin E. Anti-
oxidant therapy to urolithic animals with vitamin E, 
glutathione monoester, or fish oil may normalize the 
cellular antioxidant system, enzymes and scavengers, 
and interrupt membrane lipid and protein peroxidation 
reaction and its associated calcium accumulation. R. 
idaeus had a significant high content of vitamin E in 
the herbal treated groups in this study. Some authors 
proved that antioxidant therapy can prevent CaOx 
precipitation in the rat kidney and reduced oxalate 
excretion in stone patients (23-26). Similarly, CaOx 
crystal deposition in vitro to urothelium was pre-
vented by free radical scavengers such as phytic acid 
and mannitol by protecting the membrane from free 
radical-mediated damage. Thamilselvan and Menon 
demonstrated in-vivo evidence that hyperoxaluria-
induced peroxidative injury induces individual CaOx 

crystal attachment in the renal tubules (26,27). They 
concluded that excess vitamin E completely prevented 
CaOx deposition, by preventing peroxidative injury 
and restoring renal tissue antioxidants and glutathione 
redox balance.
 In conclusion, R. idaeus has a potent prophy-
lactic effect on CaOx stone formation, confirming 
the folklore about its anti-lithiasis activity. There is 
a possible role of lipid peroxidation in CaOx stone 
formation which may has a relationship with the ma-
jor risk factors in urine, including oxalate, calcium, 
phosphorus and MDA. It seems that antioxidant 
therapy can prevent CaOx precipitation in the kidney 
and reduced oxalate excretion in stone individuals. 
Therefore, vitamin E content might provide protection 
against the deposition of CaOx stones in the kidney 
of humans. Further experimental studies are required 
to elucidate the chemical constituents of the active 
ingredients of this interesting plant.
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EDITORIAL COMMENT

 Herbal medicine has been used as an alter-
native to treat kidney stones in different regions of 
the world for centuries. As we dove into the era of 
evidence based medicine it is of utmost importance 
that technical and objective beneficial effects can be 
demonstrated for this line of therapy facilitating its 
acceptance and practical use (1).
 Rubus ideaus in this elegant work from 
Ghalayini et al. was shown to be able to not only 
reduce the amount of lithogenic constituents in mice 
urine (notably oxalate), but also to eliminate the pre 
existent calculi matrix even when animals were kept 
on continuous glyoxylate injection. Treating hyper-
oxaluria is not always effective as patients struggle 
with diet restrictions and fail to adhere to adequate 
medical therapy such as pyridoxine administration 
(2).

 Rubus idaeus may prove to be a suitable al-
ternative as it can be ubiquitously found and espe-
cially if decoction could be achieved in a homemade 
fashion. Clinical trials may provide this answer along 
with the determination of the ideal dose for humans, 
its impact on 24-hour urine analysis and presence of 
any side effects.
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 This 44 year old Caucasian male presented 
acutely ill with chills, fever and pain over the renal 
allograft. The symptoms had intensified over the 
past 3 days. At admission his temperature was 100.8 
F, pulse-rate 110/min, BP 185/110, Hb 10.2, Hct 28, 
WBC 16200 (66% polymorphs). BUN 140 mg/dL, 
CR 3.8 mg/dL, blood sugar 121 mg%.
 The patient had a history of poorly controlled 
hypertension for eight years and received a renal 
transplant for endstage renal disease some 10 months 
ago. The postoperative period was complicated by 
several episodes of LUTIs which were treated with 
amoxicillin and ciprofloxacin. Two months prior to 
this admission the patient had been treated for acute 
rejection and was still on maintenance immunosup-
pressive therapy. Foley catheterization yielded only 
100 mL of purulent urine; analysis revealing 60 
WBC/hpf, bacteria, mycelia and debris. Urine culture 
grew E Coli and identified Aspergillus Niger.
 Enhanced computed tomograms revealed 
massive gas in the bladder, dissecting in the submu-
cosal layer and extending into the space of Retzius. 
Debris is outlined by the gas. A shaggy mass engulfes 
the tip of the Foley catheter. The mass and shaggy 
debris are caused by a myceliatomas (Figure-1). A 
CT section at a slightly higher level demonstrated 
lateral extension of the gas-dissection in the pre-vesi-
cal space. It also shows the site of implantation of the 
transplant ureter, which is edematous (Figure-2). A 
coronal reconstruction shows the massively edema-
tous ureter, with some gas dissecting into the ureter 

(Figure-3). There is however, still some parenchymal 
phase enhancement of the transplant kidney, suggest-
ing viability.
 Open surgical drainage of the space of Retzius 
was immediately undertaken. Aggressive antibi-
otic therapy with ciprofloxacin and amphotericin B, 
parenteral, as well by infusion into the bladder was 
pursued for 3 weeks. The necrotic transplant ureter 
was resected. The transplant kidney was drained by 
percutaneous nephrostomy, ultimately a uretero-
pyelostomy, using the still intact native ureter was 
performed to reestablish drainage to the bladder.
 Only a few cases of emphysematous cystitis 
in renal transplant recipients have been reported (1,2). 

Figure 1 – Massive gas in the bladder, dissecting in the submu-
cosal layer and extending into the space of Retzius.
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The presence of a gas-forming infection in a patient 
under maintenance immunosuppression further in-
creases the risk of emphysematous cystitis (mortality 
up to 20%) and calls for prompt diagnosis and aggres-
sive surgical and medical management (1).
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Figure 2 –  Lateral extension of the gas-dissection in the pre-
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Figure 3 – �as dissecting into the ureter.�as dissecting into the ureter.
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Narrow-band imaging digital flexible ureteroscopy in detection of upper urinary tract transi-
tional-cell carcinoma: initial experience
Traxer O, Geavlete B, de Medina SG, Sibony M, Al-Qahtani SM
Department of Urology, Tenon University Hospital, Pierre and Marie Curie University, Paris, France
J Endourol. 2011; 25: 19-23

Purpose: To characterize the appearance of normal and malignant upper urinary tract lesion appearance under 
narrow-band imaging (NBI) using the new URF-V digital flexible ureteroscope (DFU), and to determine if NBI, 
when used in conjunction with white light (WL), could improve detection of malignancy.
Patients and Methods: NBI and WL were performed in 27 patients at our university teaching hospital, 14 with 
known cases of upper urinary tract transitional-cell carcinoma (UUT-TCC) as follow-up (group A), and 13 
patients with first-suspicion of cancer (group B). Full renal collecting system examination was performed first 
under WL and then under NBI by a single urologist. Biopsies were taken from all detected lesions using the 
biopsy forceps and sent for examination by a pathologist who was blinded to the gross description of the lesion. 
Pathology interpretations were then compared with the corresponding WL and NBI images. Holmium laser 
vaporization was performed for all apparent lesions.
Results: Subjectively, NBI significantly improved the endoscopic visualization of the tumors, providing a de-
tailed description of their limits and vascular architecture. Objectively, five additional tumors (14.2%) in four 
patients, as well the extended limits of three tumors (8.5%) in three patients were detected by NBI when findings 
by WL imaging were considered normal.
Conclusion: This is one of the first reports regarding NBI for UUT-TCC. From this study, we recommend this 
technology as a valuable diagnostic method, because it considerably improves tumor detection rate by 22.7% 
compared with WL.

Editorial Comment
 Narrow band imaging utilizes an optical image enhancement technology that enhances the contrast 
between capillaries and tissue surfaces. This study establishes superiority in the ability to identify lesions and 
define the limits of disease. Others have reported its value over standard cystoscopy for bladder tumor detection. 
A most important finding of this study was that in 3 patients - (11%) - traditional white light imaging would have 
detected NO cancer while narrow band imaging provided the true diagnosis. The impact of improved detection 
and definition of margins on recurrence and progression of disease warrants further long-term investigation.

Dr. Manoj Monga
Director, Stevan B. Streem Center for

Endourology & Stone Disease
Glickman Urological & Kidney Institute

The Cleveland Clinic
Cleveland, Ohio, USA

E-mail: endourol@yahoo.com
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A prospective randomized comparison between early (<48 hours of onset of colicky pain) 
versus delayed shockwave lithotripsy for symptomatic upper ureteral calculi: a single center 
experience
Kumar A, Mohanty NK, Jain M, Prakash S, Arora RP
Department of Urology, Vardhman Mahaveer Medical College and Safdarjang Hospital, New Delhi, India
J Endourol. 2010; 24: 2059-66

Background and Purpose: The role of early/emergency shockwave lithotripsy (SWL) in symptomatic upper 
ureteral calculi has still not been established. We have performed a randomized comparison between early (< 
48 hours) vs. delayed (> 48 hours) SWL for symptomatic upper ureteral stones less than 1 cm to evaluate the 
feasibility, safety, and efficacy of early SWL in these patients.
Patients and Methods: One hundred and sixty consecutive patients with a single radiopaque upper ureteral 
stone < 1 cm, who presented with an episode of colicky pain and who were undergoing treatment between 
July 2008 and June 2009 in our department were included. The patients were hospitalized and randomized 
into two groups-group A: SWL was performed within 48 hours of onset of colicky pain (early SWL) using the 
electromagnetic lithotripter (Dornier Alpha Compact) along with analgesics and hydration therapy; group B: 
SWL was performed after 48 hours (delayed SWL) along with analgesics and hydration therapy. The statistical 
analysis was performed in two groups regarding the patient demographic profile, presence of hydronephrosis, 
time to stone clearance, success rates, number of sessions needed, auxiliary procedures, modified efficiency 
quotient (EQ), and complications.
Results: Eighty patients were enrolled in each group. The mean stone size was 7.3 mm in group A vs. 7.5 mm 
in group B (P = 0.52). The stone fragmentation rate was 88.75% in group A vs. 91.2% in group B (P = 0.35). 
The overall 3-month stone-free rate was 86.3% (69/80) for group A vs. 76.2% (61/80) for group B (P = 0.34). 
The mean time taken for stone clearance was significantly less in group A than in group B (10.2 days vs. 21.1 
days; P = 0.01). The number of sessions needed in group A were significantly less than in group B (1.3 vs. 
2.7; P = 0.01). The auxiliary procedure rate was also significantly lesser in group A than group B (16.3% vs. 
32.5%; P = 0.001). The modified EQ (in %) was 67.2 in group A vs 59.4 in group B (P = 0.21). The steinstrasse 
formation and requirement for percutaneous nephrostomy (PCN) were significantly less in group A (P=0.02 
and P=0.01 respectively).
Conclusions: Early SWL (within 48 hours of onset of colicky pain) is feasible, safe, and highly efficacious in 
the management of symptomatic proximal ureteral stones < 1 cm, resulting in a lesser requirement of number of 
SWL sessions, time taken for stone clearance, auxiliary procedure rate, and fewer complications in comparison 
with delayed SWL.

Editorial Comment
 This intriguing study lends support to the theory that early management of obstructive ureteral calculi 
should be considered. Indeed, for a 7 mm proximal ureteral stone, that would have only a 30% chance of 
spontaneous stone passage, in situ SWL on an urgent basis is an excellent alternative. Ease of scheduling and 
insurer authorization would likely be a limiting factor for implementation of such a protocol. The impact on 
time to stone passage and development of steinstrasse is clear. What is less clear is the impact on re-treatment 
rates - the algorithm followed by the authors of re-image and retreat every 24 hours as an inpatient diverges 
from current practice in the US where outpatient therapy and re-imaging in 2 weeks might allow more patients 
the opportunity for stone passage. Similarly, the addition of an alpha-blocker after SWL to promote stone 
expulsion could change the findings of this study. Lastly treating at a slow rate (60/min.) may have resulted 
in smaller fragments and improved outcomes. Despite these limitations, the study provides food for thought 
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- that early intervention prior to the development of ureteral edema and mucosal hyperplasia - may improve 
outcomes.

Dr. Manoj Monga
Director, Stevan B. Streem Center for

Endourology & Stone Disease
Glickman Urological & Kidney Institute

The Cleveland Clinic
Cleveland, Ohio, USA

E-mail: endourol@yahoo.com
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Long-term results of a prospective, randomized trial comparing retroperitoneoscopic partial 
versus total adrenalectomy for aldosterone producing adenoma
Fu B, Zhang X, Wang GX, Lang B, Ma X, Li HZ, Wang BJ, Shi TP, Ai X, Zhou HX, Zheng T
Department of Urology, First Affiliated Hospital of Nanchang University, Nanchang, People’s Republic of 
China
J Urol. 2011; 185: 1578-82

Purpose: The indication for laparoscopic total or partial adrenalectomy in patients with aldosterone producing 
adrenal adenoma remains controversial. We compared retroperitoneoscopic partial and total adrenalectomy for 
aldosterone producing adrenal adenoma in a prospective, randomized, multicenter trial.
Materials and Methods: Patients with aldosterone producing adrenal adenoma were randomized to retroperito-
neoscopic partial or total adrenalectomy. Patient characteristics, surgical data, complications and postoperative 
clinical results were analyzed statistically.
Results: From July 2000 to March 2004, 212 patients were enrolled in this study, including 108 and 104 who 
underwent total and partial adrenalectomy, respectively. The 2 groups were comparable in patient age, gender, 
body mass index and tumor site. Mean follow-up was 96 months in each group. No conversion to open surgery 
was needed and no major complications developed. Partial adrenalectomy required a shorter operative time 
than total adrenalectomy but this did not attain statistical significance. Intraoperative blood loss in the partial 
adrenalectomy group was significant higher than in the total adrenalectomy group (p < 0.05) but no patient 
needed blood transfusion. All patients in each group showed improvement in hypertension, and in all plasma 
renin activity and aldosterone returned to normal after surgery. No patient required potassium supplements 
postoperatively. In the total and partial adrenalectomy groups 32 (29.6%) and 29 patients (27.9%), respectively, 
were prescribed a decreased dose of or fewer antihypertensive medicines at final follow-up.
Conclusions: Retroperitoneoscopic partial adrenalectomy is technically safe. It has therapeutic results similar 
to those of total adrenalectomy in patients with primary aldosteronism due to aldosteronoma.

Editorial Comment
 The authors compared retroperitoneoscopic partial and total adrenalectomy for aldosterone producing 
adrenal adenoma in a prospective, randomized, multicenter trial. Primary aldosteronism often has a higher rate 
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of cardiovascular complications, target organ damage and metabolic syndrome than essential hypertension. 
The laparoscopic removal of the adenoma has shown preferable and more beneficial than medical treatment 
or open surgery to manage functioning adrenal tumors. The authors ask an important and controversial ques-
tion of organ-sparing adrenalectomy in patients with primary aldosteronism due to aldosteronoma. Moreover, 
they questioned the role of adrenal vein sampling as the gold standard diagnostic test to identify the side of 
aldosterone secretion versus high-resolution computerized axial tomography. The data revealed a total of 212 
patients enrolled in this study, including 108 that underwent total adrenalectomy and 104 patients in the partial 
adrenalectomy group. No open conversion or blood transfusions were needed. No major intraoperative compli-
cations occurred and no tumor recurrence was noted during the mean 96-month follow-up. All patients in each 
group showed improvement in hypertension and in all plasma renin activity and plasma aldosterone recovered 
to normal after surgery. However, 32 of 108 patients (29.6%) with total adrenalectomy remained hypertensive 
with normal plasma aldosterone after surgery. Blood pressure was managed with 20 or 40 mg nifedipine retard 
daily. Patients with partial adrenalectomy no longer required antihypertensive medication after surgery and 29 
patients (27.9%) were prescribed a decreased dose or fewer antihypertensive medications. The authors concluded 
that partial adrenalectomy for unilateral aldosterone producing adrenal adenoma is beneficial and may preserve 
adrenal function avoiding possible steroid replacement. Moreover, retroperitoneoscopic partial adrenalectomy 
is technically feasible with similar outcomes as total adrenalectomy in patients with primary aldosteronism due 
to aldosteronoma.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med. Ctr.

Associate Professor, Univ. Colorado Health Sci. Ctr.
Director of Minimally Invasive Urol. Oncology, UCHSC

Denver, Colorado, USA
E-mail: fernando.kim@dhha.org
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Prostate size is not associated with recovery of sexual function after minimally invasive radical 
prostatectomy
Ward NT, Parsons JK, Levinson AW, Bagga HS, Mettee LZ, Su LM, Pavlovich CP
Division of Urologic Oncology, Moores Comprehensive Cancer Center, University of California, San Diego, 
La Jolla, CA
Urology. 2011; 77: 952-6

Objectives: To investigate the association of prostate weight with recovery of sexual function after minimally 
invasive radical prostatectomy.
Methods: Between April 2001 and September 2007, two surgeons performed 856 consecutive laparoscopic 
radical prostatectomies for clinically localized prostate cancer. Patients were stratified into three groups by 
prostate weight: < 35 g, 35-70 g, and > 70 g. Sexual and urinary outcomes were assessed prospectively using 
the Expanded Prostate Cancer Index Composite (EPIC) questionnaire. Patients who underwent nerve sparing 
(unilateral or bilateral) with complete preoperative EPIC data, a minimum preoperative Sexual Health Inven-
tory for Men score ≥ 21, and a minimum of 3 months of complete postoperative EPIC data were included in 
the analysis.
Results: Of the cohort of 856 men, 324 (38%) had complete, evaluable data and met the inclusion criteria for 
this study. Preoperatively, there were no significant differences by prostate weight in the EPIC sexual function 
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or bother subscale scores or the proportion of patients participating in sexual intercourse. Postoperatively, we 
observed statistically similar returns to baseline EPIC sexual function and bother subscale scores and participa-
tion in sexual intercourse across all gland weight groups at all time points. EPIC sexual domain scores and the 
proportions of patients participating in sexual intercourse continued to increase up to 24 months postoperatively, 
but no group returned to preoperative function at any sampling point.
Conclusions: Prostate size is not associated with postoperative recovery of sexual function in men undergoing 
minimally invasive radical prostatectomy.

Editorial Comment
 The authors investigated the association of prostate weight with recovery of sexual function after 
minimally invasive radical prostatectomy. Two surgeons performed 856 consecutive laparoscopic radical pros-
tatectomies for clinically localized prostate cancer. Patients were stratified patients according on prostate size. 
Sexual and urinary outcomes were assessed prospectively using the Expanded Prostate Cancer Index Composite 
(EPIC) questionnaire. Patients who underwent nerve sparing (unilateral or bilateral) with complete preoperative 
EPIC data.
 Possibly, higher prostate weight may present more technical challenges and adversely affect short- or 
long-term validated sexual HRQoL outcomes after laparoscopic prostatectomy. However, the study demonstrated 
all patients had similar patterns in recovery of sexual HRQoL scores regardless of prostate size after surgery, 
and an immediate decrease in sexual function and an increase in sexual bother followed by gradual recovery 
toward individual baseline score. Although, all patients exhibited an immediate decline in participation in sexual 
intercourse followed by a gradual return toward baseline, there was no statistical association between gland size 
grouping and recovery of sexual function, bother, or intercourse. Finally, the authors emphasize the importance 
of more comprehensive validated questionnaires, such as the EPIC versus IIEF-5.

Dr. Fernando J. Kim
Chief of Urology, Denver Health Med. Ctr.

Associate Professor, Univ. Colorado Health Sci. Ctr.
Director of Minimally Invasive Urol. Oncology, UCHSC

Denver, Colorado, USA
E-mail: fernando.kim@dhha.org
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Is apparent diffusion coefficient associated with clinical risk scores for prostate cancers that are 
visible on 3-T MR images?
Turkbey B, Shah VP, Pang Y, Bernardo M, Xu S, Kruecker J, Locklin J, Baccala AA Jr, Rastinehad AR, Merino 
MJ, Shih JH, Wood BJ, Pinto PA, Choyke PL
Molecular Imaging Program, Center for Interventional Oncology, National Cancer Institute, National Institutes 
of Health, Bethesda, MD, USA
Radiology. 2011; 258: 488-95
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Purpose: To investigate whether apparent diffusion coefficients (ADCs) derived from diffusion-weighted 
(DW) magnetic resonance (MR) imaging at 3 T correlate with the clinical risk of prostate cancer in patients 
with tumors that are visible on MR images, with MR imaging/transrectal ultrasonography (US) fusion-guided 
biopsy as a reference.
Materials and Methods: Forty-eight consecutive patients (median age, 60 years; median serum prostate-specific 
antigen value, 6.3 ng/mL) who underwent DW imaging during 3-T MR imaging with an endorectal coil were 
included in this retrospective institutional review board-approved study, and informed consent was obtained 
from each patient. Patients underwent targeted MR imaging/transrectal US fusion-guided prostate biopsy. Mean 
ADCs of cancerous target tumors were correlated with Gleason and D’Amico clinical risk scores. The true risk 
group rate and predictive value of the mean ADC for classifying a tumor by its D’Amico clinical risk score was 
determined by using linear discriminant and receiver operating characteristic analyses.
Results: A significant negative correlation was found between mean ADCs of tumors in the peripheral zone and 
their Gleason scores (P = 0.003; Spearman ρ = -0.60) and D’Amico clinical risk scores (P < 0.0001; Spearman 
ρ = -0.69). ADC was found to distinguish tumors in the peripheral zone with intermediate to high clinical risk 
from those with low clinical risk with a correct classification rate of 0.73.
Conclusion: There is a significant negative correlation between ADCs and Gleason and D’Amico clinical risk 
scores. ADCs may therefore be useful in predicting the aggressiveness of prostate cancer. Supplemental mate-
rial: http://radiology.rsna.org/lookup/suppl/doi:10.1148/radiol.10100667/-/DC1

Editorial Comment
 The authors showed that endorectal 3T diffusion-weighted MR imaging (D-WMRI) and the calculated 
apparent diffusion coefficient (ADC), can be useful in the assessment of the aggressiveness of the peripheral zone 
prostate cancer lesions that are visible on conventional T2-weighted images. A significant negative correlation 
was found between mean apparent diffusion coefficients (ADCs) of prostate cancers in the peripheral zone and 
their Gleason score and D’Amico clinical risk score. As we know, D-WMRI is dependent on Brownian motion 
of water in biologic tissues. Since prostate cancerous tissues have higher cellularity and fibrosis than the non-
cancerous tissue, restriction on Brownian motion of water tissue occurs and can be quantified by measurements 
the ADCs values. In this manuscript it was found that the mean ADC of tumors had a significant negative correla-
tion with tumor Gleason scores and that a significant difference was also observed between mean ADCs values 
of low, intermediate, and high clinical risk tumors. Thus, ADCs values obtained from D-WMRI at endorectal 3 
T were significantly lower in prostate cancers with intermediate and high clinical risk scores and higher Gleason 
scores. According to their results, ADC maps can be used to assess the aggressiveness of a prostate cancer lesion, 
potentially as an adjunct to information from other clinical sources (Gleason score, PSA, lesion size, lesion stage) 
to help select candidates for active surveillance and to follow these patients eventually replacing biopsies.
 This study has some limitations. First, they evaluated the role of D-WMRI only in patients presenting 
cancer of the peripheral zone. Patients with cancer in the transition zone were not included. Second, the authors 
used a home made system to quantify ADCs values of prostate cancer, thus comparison with similar studies that 
uses commercially available ADCs measurement system is not possible. Third, they compared only findings 
observed on conventional T2-weighted image and DWI. It has been shown that prostate cancer assessment 
by MRI is better accomplished with the combination of results of multiparametric studies (conventional T2-
weighted images, spectroscopy, diffusion-weighted images and contrast perfusion studies).

Dr. Adilson Prando
Head, Department of Radiology and

Diagnostic Imaging, Vera Cruz Hospital
Campinas, São Paulo, Brazil

E-mail: adilson.prando@gmail.com
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Role of intraoperative US in the decision for radical or partial nephrectomy
Secil M, Elibol C, Aslan G, Kefi A, Obuz F, Tuna B, Yorukoglu K
Department of Radiology, Dokuz Eylul University, Faculty of Medicine, Izmir, Turkey
Radiology. 2011; 258: 283-90

Purpose: To investigate the effect of intraoperative ultrasonographic (US) findings on the decision for the type 
of nephrectomy to be performed in patients who had renal tumors that were preoperatively evaluated by using 
magnetic resonance (MR) imaging, with pathologic results as the reference standard.
Materials and Methods: The institutional review board approved the study protocol, and informed consent was 
obtained. Between June 2008 and September 2009, 44 patients (25 men, 19 women; mean age, 56.6 years; 
range, 28-76 years) with 46 renal tumors were prospectively assessed by using intraoperative US examina-
tions to demonstrate tumor relationship with the nontumoral intact parenchyma. Findings at preoperative MR 
examinations were retrospectively evaluated by two radiologists to determine the type of surgery that would be 
recommended. The reference standard was results of pathologist’s review of gross specimens and postopera-
tive reports. The observers assigned their decisions as follows: score group 1, radical nephrectomy should be 
(should have been) performed; score group 2, partial nephrectomy can be (could have been) attempted; and 
score group 3, partial nephrectomy should be (should have been) performed.
Results: Radical nephrectomy was performed in 36 lesions. In all cases, the intraoperative US observer and 
the pathologist were concordant in the decision that radical nephrectomy versus partial nephrectomy could or 
should have been performed. MR observers 1 and 2 overcalled the need for radical nephrectomy in seven and 
four cases, respectively. Compared with pathologic results, the overall correlation of intraoperative US was 
0.991, and the correlation for MR observer 1 was 0.786 and that for MR observer 2 was 0.731.
Conclusion: Intraoperative US can be suggested as a valuable examination method in patients with tumors at 
a central location with suspicious renal sinus extension demonstrated by using MR imaging. The close coop-
eration of urologist and radiologist in renal tumor work-up could reduce performance of unnecessary radical 
nephrectomy.

Editorial Comment
 The authors review their experience in 44 patients with renal tumors and compared how recommenda-
tions obtained from different radiologist from preoperative MRI and intraoperative US studies would impact 
the surgeon’s decision whether to perform radical or partial nephrectomy. The findings of preoperative MRI 
and intraoperative US were compared with pathologist’s gross specimens review and post- operative reports.
 Previous studies have demonstrated the utility of the association of preoperative CT studies and intraop-
erative US. Correlation of these methods is useful for the localization of non-palpable central tumors, particularly 
those with deep extension. In this original study, the authors compare the performance of preoperative MRI 
evaluation and intraoperative ultrasound in patients that underwent open renal surgery. As already mentioned 
by the authors, open surgery facilitates the use of large convex ultrasound probes, thus allowing visualization 
of the entire kidney and its vasculature. Smaller transducer, with smaller field of view would be necessary for 
example for laparoscopic nephron sparing surgery. The authors nicely show that whenever pre-operative MRI 
demonstrates central tumor suspicious for renal sinus fat invasion, the complimentary use of intraoperative US 
is very useful. In this study the diagnostic accuracy of intraoperative US and MRI for detection of tumor sinus 
extension, was 98% and 70%, respectively. We agree with the authors regarding their assumption that the same 
superiority of intraoperative US would be also observed if preoperative evaluation done with CT. Similarly 
to other studies the authors emphasizes that the close cooperation of urologist and radiologist is important to 
accomplish better surgical results, thus avoiding for example, unnecessary radical nephrectomy.
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 Intraoperative US for renal tumors can also be used also to identify satellite lesions, assess for peri-
tumoral vascularity, determine renal vein invasion and also to demonstrate the cranial extension of tumor 
thrombus within the inferior vena cava. Radiofrequency ablation and cryoablation can also be monitored by 
intraoperative ultrasound.

Dr. Adilson Prando
Head, Department of Radiology and

Diagnostic Imaging, Vera Cruz Hospital
Campinas, São Paulo, Brazil

E-mail: adilson.prando@gmail.com
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doi: 10.1590/S1677-55382011000200021

Active surveillance program for prostate cancer: an update of the Johns Hopkins experience
Tosoian JJ, Trock BJ, Landis P, Feng Z, Epstein JI, Partin AW, Walsh PC, Carter HB
The Johns Hopkins University School of Medicine, The James Buchanan Brady Urological Institute, and Johns 
Hopkins Hospital, Baltimore, MD
J Clin Oncol. 2011; 4. [Epub ahead of print]

Purpose: We assessed outcomes of men with prostate cancer enrolled in active surveillance.
Patients and Methods: Since 1995, a total of 769 men diagnosed with prostate cancer have been followed 
prospectively (median follow-up, 2.7 years; range, 0.01 to 15.0 years) on active surveillance. Enrollment cri-
teria were for very-low-risk cancers, defined by clinical stage (T1c), prostate-specific antigen density < 0.15 
ng/mL, and prostate biopsy findings (Gleason score ≤ 6, two or fewer cores with cancer, and ≤ 50% cancer 
involvement of any core). Curative intervention was recommended on disease reclassification on the basis of 
biopsy criteria. The primary outcome was survival free of intervention, and secondary outcomes were rates of 
disease reclassification and exit from the program. Outcomes were compared between men who did and did 
not meet very-low-risk criteria.
Results The median survival free of intervention was 6.5 years (range, 0.0 to 15.0 years) after diagnosis, and 
the proportions of men remaining free of intervention after 2, 5, and 10 years of follow-up were 81%, 59%, and 
41%, respectively. Overall, 255 men (33.2%) underwent intervention at a median of 2.2 years (range, 0.6 to 
10.2 years) after diagnosis; 188 men (73.7%) underwent intervention on the basis of disease reclassification on 
biopsy. The proportions of men who underwent curative intervention (P = 0.026) or had biopsy reclassification 
(P < 0.001) were significantly lower in men who met enrollment criteria than in those who did not. There were 
no prostate cancer deaths.
Conclusion: For carefully selected men, active surveillance with curative intent appears to be a safe alternative 
to immediate intervention. Limiting surveillance to very-low-risk patients may reduce the frequency of adverse 
outcomes.

Editorial Comment
 The authors studied the outcomes of men with prostate cancer enrolled in active surveillance comparing 
patients who did and did not meet very-low-risk criteria. Very-low-risk was defined according to the contem-
porary analysis of Bastian et al. for Epstein’s criteria for insignificant cancer on needle biopsy: clinical stage 
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T1c, prostate-specific antigen density < 0.15 ng/mL, Gleason score ≤ 6, two or fewer cores with cancer, and ≤ 
50% cancer involvement of any core.
 During the follow-up period the proportions of men who underwent curative intervention (p = 0.026) 
or had biopsy reclassification (more than 2 cores, Gleason score > 6, or > 50% cancer involvement of any core) 
(p < 0.001) were significantly lower in men who met very-low-risk criteria. There were also no prostate cancer 
deaths in this cohort of patients.
 The authors conclude that for carefully selected men, active surveillance limited to patients with very-
low-risk cancers according to Epstein’s criteria for insignificant cancer may significantly reduce the frequency 
of adverse outcomes.

Reference

1. Bastian PJ, Mangold LA, Epstein JI, Partin AW: Characteristics of insignificant clinical T1c prostate tumors. A con-
temporary analysis. Cancer. 2004; 101: 2001-5.

Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
Campinas, São Paulo, Brazil

E-mail: athanase@fcm.unicamp.br
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Testicular Vasculitis: A Series of 19 Cases
Brimo F, Lachapelle J, Epstein JI
Department of Pathology, McGill University Health Center, Montreal, Canada
Urology. 2011; 16. [Epub ahead of print]

Objectives: Because of limited reported cases, it is unknown how often testicular vasculitis represents isolated 
or systemic disease.
Methods: We report 19 cases (15 consultation; 4 in-house cases) of localized testicular infarction with associated 
vasculitis spanning 24 years.
Results: All were orchiectomy specimens; detailed clinical information was available in 16 cases. Mean age was 
38 years. Clinical presentation was testicular pain in 13 and mass in 3 patients. Preoperative impression was 
testicular cancer in 13 cases. In all cases, localized testicular infarction associated with vasculitis was present 
and in none was tumor identified. Most cases (n = 14) showed polyarteritis nodosa (PAN)-like features with 
transmural necrotizing inflammation of small-medium arteries. In 4 cases, vasculitis was granulomatous (2 
necrotizing; 2 non-necrotizing) and in 1 case was lymphocytic. An infectious etiology was excluded clinically 
and by special stains. Four patients were subsequently confirmed with systemic vaculitis: one with PAN, one 
with Wegener vasculitis, one with vasculitis not otherwise specified and one with subclinical systemic vasculitis. 
Two of those 4 patients had testicular PAN-like vasculitis and 2 had granulomatous vasculitis.
Conclusions: Testicular vasculitis can cause localized infarction that clinically mimics cancer. Although testi-
cular vasculitis is an isolated finding in most patients an associated systemic vasculitis is not a rare event (4/16, 
or 25%), especially if the vasculitis is granulomatous (50% in this series). All patients should be clinically 
investigated for systemic disease.
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Editorial Comment
 This is a large series of a rare condition in the testis. Testicular vasculitis can cause localized infarc-
tion that clinically may mimic cancer (1). Testicular vasculitis may be an isolated finding, however, in most 
patients is associated with systemic vasculitis. All patients should be clinically investigated for systemic disease. 
In this series of 19 cases the mean age was 38 years and most cases (n = 14) showed polyarteritis nodosa-like 
features with transmural necrotizing inflammation of small-medium arteries (2). The pathologist must be aware 
of this condition and look for vasculitis whenever a patient with an infarcted testis has no history of torsion or 
trauma.
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Lymph node dissection at the time of radical nephrectomy for high-risk clear cell renal cell carcinoma: 
indications and recommendations for surgical templates
Crispen PL, Breau RH, Allmer C, Lohse CM, Cheville JC, Leibovich BC, Blute ML
Department of Urology, Mayo Clinic, Rochester, MN, USA
Eur Urol. 2011; 59: 18-23.

Background: Observational studies suggest a proportion of patients with lymph node metastases will benefit 
from lymph node dissection (LND) at the time of nephrectomy for clear cell renal cell carcinoma (RCC).
Objective: Our aim was to report the performance of five previously identified high-risk pathologic features as-
sessed by intraoperative examination on prediction of lymph node metastases and propose a template for LND 
based on locations of lymph node involvement.
Design, Setting, and Participants: The study included a historical cohort of consecutive patients from a single 
institution who received LND in conjunction with nephrectomy for high-risk clear cell RCC between 2002 and 
2006.
Interventions: All patients underwent nephrectomy and LND.
Measurements: Patients were considered high risk for nodal metastasis if two or more of the following features 
were identified during intraoperative pathologic assessment of the primary tumor: nuclear grade 3 or 4, sarco-
matoid component, tumor size ≥10cm, tumor stage pT3 or pT4, or coagulative tumor necrosis. Based on these 
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features, LND was performed at the time of nephrectomy, and the numbers and sites of regional lymph node 
metastasis were recorded for each patient.
Results and Limitations: Of the 169 high-risk patients, 64 (38%) had lymph node metastases. All patients with 
nodal metastases had nodal involvement within the primary lymphatic sites of each kidney prior to involvement 
of the nodes overlying the contralateral great vessel. A limitation of the study is the lack of a standardized LND 
performed throughout the study period.
Conclusions: Pathologic features of renal tumors are associated with the risk of regional lymph node metastases 
and lymph node metastases that appear to progress though the primary lymphatic drainage of each kidney. Based 
on these findings we recommend that when performing LND the lymph nodes from the ipsilateral great vessel 
and the interaortocaval region be removed from the crus of the diaphragm to the common iliac artery.

Editorial Comment
 The landing zone of lymph node metastasis and hence the extent of lymph node dissection in renal 
cancer is not very well defined. The authors report on a historical cohort of patients with high-risk renal cancer 
and demonstrate the extent of lymph node metastases. Several clinically important conclusions can be drawn 
from these data. First, in 66% of patients with metastases these were suspected meaning that roughly one third 
of lymph node metastases were unsuspected. So clearly, lymphadenectomy (LND) should be performed in all 
high-risk patients. But to which extent? Interestingly, 45% of metastatic patients had no peri-hilar lymph node 
involvement. Furthermore, no patient with a right-sided tumor had para-aortic metastases without other retro-
peritoneal involvement, and no patient with a left-sided tumor had paracaval involvement without involvement 
of para-aortic or inter-aortocaval lymph nodes.
 Thus, the surgical recommendation in high-risk tumors is that in patients with right-sided tumors LND 
should involve all para-caval and inter-aortocaval nodes, whereas in left-sided tumors para-aortic and inter-
aortocaval lymph nodes should be removed.
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Sequential intravesical chemoimmunotherapy with mitomycin C and bacillus Calmette-Guérin and with 
bacillus Calmette-Guérin alone in patients with carcinoma in situ of the urinary bladder: results of an 
EORTC genito-urinary group randomized phase 2 trial (30993)
Oosterlinck W, Kirkali Z, Sylvester R, Silva FC, Busch C, Algaba F, Collette S, Bono A
Department of Urology, Ghent University Hospital, Ghent, Belgium
Eur Urol. 2011; 59: 438-46

Background: Bacillus Calmette-Guérin (BCG) is the intravesical treatment of choice for carcinoma in situ 
(CIS).
Objective: Our aim was to assess if sequential mitomycin C (MMC) plus BCG after transurethral resection 
(TUR) is worthy of further study in non-muscle-invasive bladder cancer patients with CIS.
Design, Setting, and Participants: In a noncomparative phase 2 study, 96 patients with primary/secondary/concur-
rent CIS of the urinary bladder were randomized to sequential MMC plus BCG or to BCG alone after TUR.
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Intervention: Patients received six weekly instillations of MMC followed by six weekly instillations of BCG or 
six weekly instillations of BCG, 3 wk rest, and three further weekly instillations of BCG. Complete responders 
received three weekly maintenance instillations at 6, 12, 18, 24, 30, and 36 mo in accordance with the initial 
randomization.
Measurements: End points were complete response (CR) rate at the first control cystoscopy 16-18 wk after start 
of treatment, disease-free interval, overall survival, and side effects.
Results and Limitations: Ninety-six patients were randomized, 48 to each treatment group. Ten patients were 
ineligible, and three did not start treatment. In all randomized patients, CR rates on MMC plus BCG and BCG 
alone were 70.8% and 66.7%, respectively. In 83 eligible patients who started treatment, CR rates were 75.6% 
and 73.8%, respectively. Based on a median follow-up of 4.7 yr, 25 patients (52.1%) on MMC plus BCG and 
22 patients (45.8%) on BCG alone were disease free. Twelve patients stopped treatment due to toxicity: three 
during induction (two MMC plus BCG, one BCG) and nine during maintenance (three MMC plus BCG, six 
BCG).
Conclusions: In the treatment of patients with CIS, sequential chemoimmunotherapy with MMC plus BCG had 
acceptable toxicity. CR and disease-free rates were similar to those on BCG alone and to previous publications 
on sequential chemoimmunotherapy.
Trial Registration: This study was registered with the US National Cancer Institute clinical trials database 
(protocol ID: EORTC-30993). ttp://www.cancer.gov/search/ViewClinicalTrials.aspx?cdrid=68869&version=
HealthProfessional&protocolsearchid=7920643.

Editorial Comment
 Carcinoma in situ (CIS) of the bladder is relatively rare, still an aggressive disease and treatment options 
are scarce. Intravesical BCG has proven to be better than chemotherapy in several trials. The authors sought 
to clarify if a combination of both would improve the outcome. Interestingly, they used an unusual statistical 
method and claimed their study a phase 2 noncomparative trial in which randomization was not done for the 
purpose of making a treatment comparison but to provide a simultaneous screening of the two treatments. Thus, 
no p values were given for the end points.
 The differences between both treatment arms were small, if any. Side effects were mostly local and not 
severe. 48.6% of patients had recurred after 5 years on mitomycin C + BCG versus 56.4% on BCG alone.
The authors conclude correctly that the present study and data from the literature do not support the use of 
sequential intravesical chemotherapy and BCG of CIS.
 Furthermore, this study design and conduct shows that if applied carefully, interesting alternatives for 
large-scale randomized trials do exist.
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Effect of dutasteride on prostate biopsy rates and the diagnosis of prostate cancer in men with lower 
urinary tract symptoms and enlarged prostates in the combination of avodart and tamsulosin trial
Roehrborn CG, Andriole GL, Wilson TH, Castro R, Rittmaster RS
Department of Urology, UT Southwestern Medical Center, Dallas, TX, USA
Eur Urol. 2011; 59: 244-9
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Background: A 23% relative risk reduction (RRR) in prostate cancer (PCa) was shown in men receiving dutas-
teride in the 4-yr Reduction by Dutasteride of Prostate Cancer Events study, in whom biopsies were protocol 
dependent.
Objective: Our aim was to explore PCa risk reduction in men with benign prostatic hyperplasia (BPH) from the 
Combination of Avodart and Tamsulosin (CombAT) study, in which biopsies were undertaken for cause.
Design, Setting, and Participants: CombAT was a 4-yr randomized double-blind parallel group study in 4844 
men ≥ 50 yr of age with clinically diagnosed moderate to severe BPH, International Prostate Symptom Score ≥ 
12, prostate volume ≥ 30mL, and serum prostate-specific antigen (PSA) 1.5-10 ng/mL. Men underwent annual 
PSA measurement and digital rectal examination (DRE), and prostate biopsies were performed for cause.
Intervention: All patients took tamsulosin 0.4mg/d, dutasteride 0.5mg/d, or a combination of both.
Measurements: The primary end point was incidence of PCa. Secondary end points included postbaseline 
prostate biopsy rates and Gleason score of cancers.
Results and Limitations: Dutasteride (alone or in combination with tamsulosin) was associated with a 40% RRR 
of PCa diagnosis compared with tamsulosin monotherapy (95% confidence interval, 16-57%; p=0.002) and a 
40% reduction in the likelihood of biopsy. There were similar reductions in low- and high-grade Gleason score 
cancers. The biopsy rate in the groups receiving dutasteride trended toward a higher diagnostic yield (combi-
nation: 29%, dutasteride: 28%, tamsulosin: 24%). One limitation was the lack of a standardized approach to 
PCa diagnosis and grading.
Conclusions: Dutasteride, alone or in combination with tamsulosin, significantly reduced the relative risk of 
PCa diagnosis in men with BPH undergoing annual DRE and PSA screening. Consistent with the increased 
usefulness of PSA for PCa detection, men receiving dutasteride had a numerically lower biopsy rate and higher 
yield of PCa on biopsy.
Trial Registration: Clinicaltrials.gov identifier: NCT00090103 (http://www.clinicaltrials.gov/ct2/show/
NCT00090103).

Editorial Comment
 This report from a large trial of dutasteride and/or tamsulosin (CombAT) focuses upon the cohort of 
men in which biopsies were undertaken for cause (suspicion of prostate cancer, PCa).
 Men either received dutasteride, tamsulosin or both drugs. Thus, the results of the tamsulosin group may 
be seen as a control group for the effect of dutasteride. Altogether, PCa was detected in 2.3% in the combination 
group, in 2.6% in the dutasteride group and in 3.9% in the tamsulosin group. This may not seem impressive, 
but in pooling the dutasteride arm, there was a 1.5% absolute and a 40% relative risk reduction. Even more 
interestingly, Gleason sum scores were not significantly different between the groups (means Gleason scores 
were 6.3 in the combination group, 6.8 in the dutasteride group and 6.7 in the tamsulosin group; p = 0.12). In 
conclusion, these data underscore the clinical usefulness of dutasteride and even more, an important step toward 
the reduction of risk for prostate cancer.
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Simple enucleation is equivalent to traditional partial nephrectomy for renal cell carcinoma: 
results of a nonrandomized, retrospective, comparative study
Minervini A, Ficarra V, Rocco F, Antonelli A, Bertini R, Carmignani G, Cosciani Cunico S, Fontana D, Longo 
N, Martorana G, Mirone V, Morgia G, Novara G, Roscigno M, Schiavina R, Serni S, Simeone C, Simonato A, 
Siracusano S, Volpe A, Zattoni F, Zucchi A, Carini M
Members of the SATURN Project-LUNA Foundation University of Florence, Florence, Italy
J Urol. 2011; 185: 1604-10

Purpose: The excision of the renal tumor with a substantial margin of healthy parenchyma is considered the 
gold standard technique for partial nephrectomy. However, simple enucleation showed excellent results in 
some retrospective series. We compared the oncologic outcomes after standard partial nephrectomy and simple 
enucleation.
Materials and Methods: We retrospectively analyzed 982 patients who underwent standard partial nephrectomy 
and 537 who had simple enucleation for localized renal cell carcinoma at 16 academic centers between 1997 
and 2007. Local recurrence, cancer specific survival and progression-free survival were the main outcomes of 
this study. The Kaplan-Meier method was used to calculate survival functions and differences were assessed 
with the log rank statistic. Univariable and multivariable Cox regression models addressed progression-free 
survival and cancer specific survival.
Results: Median followup of the patients undergoing traditional partial nephrectomy and simple enucleation 
was 51 ± 37.8 and 54.4 ± 36 months, respectively (p = 0.08). The 5 and 10-year progression-free survival es-
timates were 88.9 and 82% after standard partial nephrectomy, and 91.4% and 90.8% after simple enucleation 
(p = 0.09). The 5 and 10-year cancer specific survival estimates were 93.9% and 91.6% after standard partial 
nephrectomy, and 94.3% and 93.2% after simple enucleation (p = 0.94). On multivariable analysis the adopted 
nephron sparing surgery technique was not an independent predictor of progression-free survival (HR 0.8, p = 
0.55) and cancer specific survival (HR 0.7, p = 0.53) when adjusted for the effect of the other covariates.
Conclusions: To our knowledge this is the first multicenter, comparative study showing oncologic equivalence 
of standard partial nephrectomy and simple enucleation.

Editorial Comment
In this pioneering study, it is fundamental to emphasize important information regarding the 

limits of renal tumor simple enucleation – that could be the message for those meticulous readers with 
a less optimistic view.
 The major point here is about the dubious clinical significance of simple enucleation in terms of less 
morbidity while it comes with the cost of worse cancer-specific survival, for Fuhrman grade 4 diseases, even 
with the enucleation group biased for lessen high grade tumors in this study, clearly showing that an additional 
margin of peri-tumor healthy renal parenchyma is necessary for high grade tumors better outcomes in short 
follow-up.

Given the limitations in renal biopsies, though increasingly progressing (1), further improvements in 
our capacity of identifying patients with high-grade disease and those at increased risk for poor outcomes would 
be essential to warrant widespread safe enucleations.

Although this study and others showing a small proportion of clinical recurrence for positive margin 
(2) encourage urologists to perform nephron-sparing surgery, even if the anticipated resection margin is close 
and touches the collecting system or renal hilum, an intensive surveillance with closer and longer follow-up 
is needed in such special situations, warranting timely rescue measures, being the cost and burden of serial 
imaging significant.
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Moreover, residual cancer cells may require many years to become clinically apparent, since the aver-
age annual growth rate of radiographically visible masses can be as small as 0.13 cm/year (3) with rare but real 
potential to metastases, leaving concerning to longer follow-up.

While the benefits of nephron sparing surgery in terms of preventing chronic kidney disease and its 
associated cardiovascular morbidity and potential mortality are progressively clear (4,5), selection bias, varia-
tions in technique, tumor size and location make adequate evaluation of the enucleation and its comparison to 
standard partial nephrectomy difficult.

Additionally, it is well recognized the phenomenon that despite increased detection and treatment of 
small tumors, mortality from RCC did not decrease (6), suggesting a lead time bias which uniquely joins kidney 
and prostate cancer; most patients will very likely die with their cancer rather than of their cancer.

Further prospective, randomized and unbiased studies with technique standardization are necessary 
and advance in the identification of clinically significant tumors will be important in determining the renal 
masses needing treatment, as well as the well-adjusted treatment in each case. To the future, the answer needed 
is probably: when is enucleation necessary and safe?
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Association of hematuria on microscopic urinalysis and risk of urinary tract cancer
Jung H, Gleason JM, Loo RK, Patel HS, Slezak JM, Jacobsen SJ
Department of Urology, Kaiser Permanente Southern California, Los Angeles, California, USA
J Urol. 2011; 185: 1698-703

Purpose: We determined the incidence of urinary tract cancer in patients with hematuria, stratified risk by age, 
gender and hematuria degree, and examined current best policy recommendations.
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Materials and Methods: We performed a large, retrospective population based cohort study of patients who 
underwent microscopic urinalysis during 2004 and 2005 in a large managed care organization. Patients were 
followed for 3 years for urinary tract cancer.
Results: We identified 772,002 patients who underwent urinalysis during the study period. After exclusions 
due to previous hematuria, age less than 18 years, pregnancy, urinary tract infection, inpatient status and prior 
urinary tract cancer 309,402 patients were available for analysis, of whom 156,691 had hematuria. The overall 
3-year incidence of urinary tract cancer in those with hematuria was 0.68%. Older age (greater than 40 years 
OR 17.0, 95% CI 11.2-25.7), greater hematuria (greater than 25 red blood cells per high power field OR 4.0, 
95% CI 3.5-4.5) and male gender (OR 4.8, 95% CI 4.2-5.6) were associated with a higher risk of cancer. The 
American Urological Association definition of microhematuria had 50% sensitivity, 84% specificity and 1.3% 
positive predictive value.
Conclusions: The incidence of urinary tract cancer is low even in individuals with microhematuria. Thus, cur-
rent best policy recommendations do not perform well. Since older age, male gender and greater hematuria are 
associated with a higher risk of cancer, future studies should evaluate strategies that target these populations.

Editorial Comment
Although under review, the last AUA Best Practice Policy Recommendations suggest evaluation in 

patients who have at least 2 urinalyses with 3 or more RBC/HPF within a 12-month period as well as those 
with gross hematuria (1).

The authors have proposed an approach of evaluating patients older than 40 years with at least 1 uri-
nalysis showing greater than 25 RBC/HPF. Compared to the AUA method this alternative strategy could have 
spared 25,917 evaluations and detected 6 more cases of urinary tract cancer. Compared to the CUA approach 
(AUA restricted to patients > 40 years) it could have spared 11,584 evaluations and detected 16 more cases.

Older age, greater hematuria and male gender were predictors of urinary tract cancer, in accordance to 
a more restrictive protocol based on home dipstick testing to identify hematuria in a limited age spectrum (> 50 
years), including only men with a proved beneficial impact on positive cases of bladder cancer (2).

However, future studies are to be greatly improved including evaluation of known risk factors, such 
as smoking history, occupational exposure to chemicals or dyes, gross hematuria, urological disease, irritative 
voiding symptoms, urinary tract infection, analgesic abuse and pelvic radiation in prospective, randomized 
trials of general population.

Furthermore, confounding clinical contexts, such as menstruation, vigorous exercise and cases of recent 
urinary tract instrumentation should be excluded and also the complete evaluation of urine cytology, upper tract 
imaging and cystoscopy are necessary for all patients to provide the best evidence for a safe actualization of the 
last recommendations that age 10 years.
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The effect of testosterone treatment on urodynamic findings and histopathomorphology of pelvic 
floor muscles in female rats with experimentally induced stress urinary incontinence
Mammadov R, Simsir A, Tuglu I, Evren V, Gurer E, Ozyurt C
Department of Urology, Ege University School of Medicine, Izmir, Turkey
Int Urol Nephrol. 2011; 29. [Epub ahead of print]

Objective: In recent studies, it has been observed that androgen receptors are densely located in pelvic floor 
muscles. We aimed to investigate the effect of testosterone on urodynamic findings and histopathomorphology 
of pelvic floor muscles in rats with experimentally induced stress urinary incontinence.
Materials and Methods: Twenty-eight adult female rats were randomized into four groups. Group I: rats in which 
SUI was induced and single-dose testosterone was administered 30 days later, group II: rats in which SUI was 
induced and single-dose testosterone was administered within the same session, group III: rats in which SUI 
was induced and saline was injected intramuscularly 30 days later, and group IV: the sham group. In order to 
demonstrate objectively the curative and preventive role of testosterone in experimental model of SUI, urody-
namic examination and histopathomorphological evaluation of levator ani muscle were performed.
Results: Myofiber areas in groups I and II were detected to be significantly larger than those of the control group 
(P < 0.001). Another parameter was leak point pressure value by urodynamy. Regarding this parameter, LPP 
values in groups 1, 2 and 4 were observed to be significantly higher than those of group 3 (P < 0.001). The results 
of the comparison among groups 1, 2 and 4 revealed no significance (P > 0.05), which indicates that testosterone 
provides continence in a similar way to the group in which sciatic nerve section was not performed.
Conclusions: In the present study, it has been demonstrated that testosterone has both preventive and curative 
effects on rat models of experimental SUI.

Editorial Comment
 The authors present a very elegant study in which the role of intramuscular exogenous testosterone is 
proven to enhance free serum testosterone levels and to partially restore striated muscle fiber atrophy secondary 
to sciatic nerve injury in female rats. Also, from a clinical perspective, urodynamics study shows improvement 
in leak point pressure (LPP) values for treated rats, although the reading technique resembles more a detrusor 
leak point pressure than a true Valsalva LPP.
 This study reinforces the idea that the anabolic effect of testosterone may be a useful tool to treat fe-
male urinary incontinence in a non-surgical manner. Additional aspects other than muscle hypertrophy such 
as neurological and connective tissue changes may be implicated. It should be noted, however, that clinical 
studies are necessary to determine the ideal form of testosterone formulation and delivery method, associated 
side effects such as humor disturbances and virilization, ideal dosage and duration of therapy.
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Overactive and underactive bladder dysfunction is reflected by alterations in urothelial ATP 
and NO release
Munoz A, Smith CP, Boone TB, Somogyi GT
Laboratory of Neurourology, Scott Department of Urology, Baylor College of Medicine, Houston, TX, USA 
Neurochem Int. 2011; 58: 295-300

ATP and NO are released from the urothelium in the bladder. Detrusor overactivity (DO) following spinal 
cord injury results in higher ATP and lower NO release from the bladder urothelium. Our aim was to study the 
relationship between ATP and NO release in (1) early diabetic bladders, an overactive bladder model; and (2) 
“diuretic” bladders, an underactive bladder model. To induce diabetes mellitus female rats received 65mg/kg 
streptozocin (i.v.). To induce chronic diuresis rats were fed with 5% sucrose. At 28 days, in vivo open cystometry 
was performed. Bladder wash was collected to analyze the amount of ATP and NO released into the bladder 
lumen. For in vitro analysis of ATP and NO release, a Ussing chamber was utilized and hypoosmotic Krebs 
was perfused on the urothelial side of the chamber. ATP was analyzed with luminometry or HPLC-fluorometry 
while NO was measured with a Sievers NO-analyzer. In vivo ATP release was increased in diabetic bladders and 
unchanged in diuretic bladders. In vitro release from the urothelium followed the same pattern. NO release was 
unchanged both in vitro and in vivo in overactive bladders whereas it was enhanced in underactive bladders. We 
found that the ratio of ATP/NO, representing sensory transmission in the bladder, was high in overactive and 
low in underactive bladder dysfunction. In summary, ATP release has a positive correlation while NO release 
has a negative correlation with the bladder contraction frequency. The urinary ATP/NO ratio may be a clinically 
relevant biomarker to characterize the extent of bladder dysfunction.

Editorial Comment
 Munoz et al. report on the importance of urinary ATP/NO ratio as a biomarker of bladder dysfunction. 
Nitric oxide has gained importance over recent years as it has been shown to play an important role on the 
relaxant activity of different non striated muscle tissues including bladder, corpus cavernous and vessels wall. 
The end product of the nitrergic pathway is the activation of calcium channels, but a step before that, cyclic 
GMP is the trigger element.
 Understanding the mechanisms involved in bladder contraction and relaxation at a molecular level opens 
new horizons for therapeutic targets and pharmacological treatments. Not only NO donors may be promising 
tools to promote bladder relaxation, but also NO-independent guanilate cyclase stimulators may become part 
of this armamentarium.
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Risk factors for progression to end-stage renal disease in children with posterior urethral 
valves
Ansari MS, Gulia A, Srivastava A, Kapoor R
Department of Urology and Renal Transplantation, Sanjay Gandhi Postgraduate Institute of Medical Sciences, 
Lucknow, India
J Pediatr Urol. 2010; 6: 261-4

Objective: To identify the variables which affect long-term renal outcome in children with posterior urethral 
valves (PUV).
Materials and Methods: Retrospective analysis of 260 children with PUV who underwent ablation of valves 
in 1992-2008 at our tertiary care center. The following risk factors for progression to end-stage renal disease 
(ESRD) were analyzed: nadir serum creatinine greater than 1.0mg/dL, bilateral grade 3 or higher VUR at di-
agnosis, recurrent febrile UTIs, and severe bladder dysfunction. Patients were divided into two groups: those 
who developed ESRD (group 1) and those who did not (group 2).
Results: Forty (17.62%) patients had nadir serum creatinine > 1mg/dL. At time of initial presentation, high-
grade VUR was seen in 63.1% and 33.5% of groups 1 and 2, respectively (P = 0.002). Overall, 77 (34%) of the 
boys developed breakthrough urinary tract infections: 37.03% and 33.5% in groups 1 and 2, respectively (P = 
1). Fifty-nine (26%) patients were found to have severe bladder dysfunction: 77.8% and 19% in groups 1 and 
2, respectively (P < 0.0001). Twenty-seven (11.89%) patients progressed to ESRD, at mean age of 11.21 years 
(5-16). On univariate analysis, the risk-predicting variables were: nadir serum creatinine value greater than 
1mg/dL (P < 0.0001), bilateral high-grade VUR (P = 0.002) and severe bladder dysfunction (P < 0.0001). On 
multivariate logistic regression analysis, nadir serum creatinine greater than 1mg/dL (OR 23.79; CI 8.20-69.05) 
and severe bladder dysfunction (OR 5.67; CI 1.90-16.93) were found to be independent risk factors predictive 
of ultimate progression to ESRD.
Conclusions: Nadir serum creatinine and bladder dysfunction are the main factors affecting long-term renal 
outcome in cases of PUV. Early identification and treatment of bladder dysfunction may thus be beneficial.

Editorial Comment
 This paper looked at a large series of children with posterior urethral valves in order to identify risk 
factors for end-stage renal disease. Patients were followed for a mean of 7.2 years. A total of 227 patients were 
eligible for inclusion in the review. The authors looked at age at presentation, nadir serum creatinine, presence 
of high-grade reflux, recurrent febrile urinary tract infections, and severe bladder dysfunction as variables. 30% 
of patients developed chronic kidney disease and 12% progressed to end-stage renal disease. On univariate 
analysis nadir creatinine greater than 1 mg/dL, bilateral high-grade reflux, and severe bladder dysfunction were 
found to be risk factors. On multivariate analysis; however, only nadir serum creatinine greater than 1 mg/dL 
and severe bladder dysfunction were predictive of progression to end-stage renal disease.
 The strength of this study is the large number of patients at a single institution. Certainly longer fol-
low-up would likely reveal a greater number of patients who progress to end-stage renal disease. Their find-
ings are in line with another large series recently published which also demonstrated bladder dysfunction and 
nadir creatinine to be the only independent risk factors for end-stage renal disease using multivariate analysis 
(1). While nadir serum creatinine is not a modifiable risk factor, bladder dysfunction can certainly be managed 
aggressively in these at risk patients. This paper helps to reemphasize the importance of screening for bladder 
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dysfunction early on. It remains to be seen whether or not early and aggressive management of bladder dysfunc-
tion can have an impact on outcomes.

Reference

1. DeFoor W, Clark C, Jackson E, Reddy P, Minevich E, Sheldon C: Risk factors for end stage renal disease in children 
with posterior urethral valves. J Urol. 2008; 180(4 Suppl): 1705-8; discussion 1708.

Dr. M. Chad Wallis
Division of Pediatric Urology

University of Utah
Salt Lake City, Utah, USA

E-mail: chad.wallis@hsc.utah.edu
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Safety of shock wave lithotripsy for treatment of pediatric urolithiasis: 20-year experience
Griffin SJ, Margaryan M, Archambaud F, Sergent-Alaoui A, Lottmann HB
Pediatric Surgery Service, Necker Hospital for Sick Children, Paris, France
J Urol. 2010; 183: 2332-6

Purpose: This retrospective study was designed to assess the impact of shock wave lithotripsy on the pediatric 
kidney using pretreatment and posttreatment (99m)technetium dimercapto-succinic acid renal scintigram.
Materials and Methods: A total of 182 patients 5 months to 19.8 years old (mean 5.3 years) were treated for 
renal calculi with shock wave lithotripsy during a 20-year period. Pretreatment evaluation included clinical as-
sessment, urine culture, renal ultrasound and plain abdominal radiograph with or without excretory urogram. 
Dimercapto-succinic acid scintigram was performed before and 6 months after completion of treatment in 94 
patients (52%).
Results: Patients underwent 1 to 4 sessions of shock wave lithotripsy per kidney with at least 1 month between 
treatments. Median number of shocks delivered per session was 3,000 (IQR 2,601 to 3,005). No new scars were 
observed on any posttreatment dimercapto-succinic acid scan. Regarding renal function, patients fell into 1 of 
4 groups. Group 1 (66 patients, 70%) had normal function on dimercapto-succinic acid scan before and after 
treatment, group 2 (18, 19%) had decreased function in the affected kidney on pretreatment scan with no change 
after treatment, group 3 (2, 2%) had impaired function in the treated kidney that was transient (1) or permanent 
(1) and group 4 (7, 7%) had improved function in the treated kidney.
Conclusions: Shock wave lithotripsy is an effective treatment for renal calculi in children. Renal parenchymal 
trauma associated with extracorporeal shock wave lithotripsy does not seem to cause long-term alterations in 
renal function or development of permanent renal scars in children.

Editorial Comment
 This retrospective study looked at 182 pediatric patients who were treated for renal stones over 20 
years using shock wave lithotripsy. They had a low number of complications with steinstrasse developing in 2 
patients and another 2 patients who developed pyelonephritis. Part of their preoperative assessment included 
a DMSA scan. What is remarkable about this study is that they were able to get posttreatment DMSA scans in 
94 patients six months following lithotripsy. No new renal parenchyma scars were discovered on their follow-
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up DMSA scans. In addition, 89% of the patients had no change in function. They had 7 patients who actually 
had increase in their relative function in the affected kidney and 3 patients that had a greater than 5% decrease 
in function. Only 1 of these had permanent deterioration of function which was felt by the authors to be more 
likely due to obstruction rather than the shock wave lithotripsy.
 There has always been concern about the collateral parenchymal damage done with shock wave litho-
tripsy particularly in the pediatric population. The data from this paper would indicate that any damage sustained 
is temporary and typically resolves within six months of treatment.

Dr. M. Chad Wallis
Division of Pediatric Urology

University of Utah
Salt Lake City, Utah, USA

E-mail: chad.wallis@hsc.utah.edu
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Bilateral Retroperitoneoscopic Lumbar Sympathectomy by Unilateral Access

Anibal W. Branco, Alcides J. Branco Filho, William Kondo, Luciano C. Stunitz, Paulo Douat 
Jr., Marlos Coelho

Department of Urology and General Surgery, Cruz Vermelha Hospital, Curitiba, Parana, Brazil

ABSTRACT

Purpose: Hyperhidrosis is a condition characterized by hyperactivity of the eccrine glands, causing an uncontrollable and 
excessive sweating, especially on the hands, plantar foot and groin, which can be confused with urinary incontinence. 
Standard treatment for plantar hyperhidrosis is the laparoscopic lumbar sympathectomy and the urologists are the best-
trained surgeons to perform this procedure because they are familiar with the retroperitoneal anatomy. The goal of this 
video is to show our own technique of bilateral lumbar sympathectomy by unilateral access for plantar hyperhidrosis.
Methods: The sample consisted of ten female patients who presented with plantar hyperhidrosis and were submitted to 
bilateral retroperitoneoscopic lumbar sympathectomy by unilateral access technique. All patients had already been submit-
ted to a previous thoracic sympathectomy with no improvement of the plantar hyperhidrosis.
Results: Ten procedures were performed with this technique. In only one case, the bilateral retroperitoneal approach was 
required because of difficulty in locating the right nerve. Mean operative time and mean estimated blood loss were 68 
minutes and 54 cc, respectively. We had no intraoperative complications and patients were discharged home 19.6 hours 
after surgery. Immediate warming of the feet was observed at the end of all procedures. On follow-up consultations, all 
patients referred complete resolution of the plantar hyperhidrosis. Only one patient developed compensatory hyperhidrosis 
in her back.
Conclusions: Retroperitoneoscopic lumbar sympathectomy by unilateral access seems to be feasible when performed by 
a surgeon with experience on advanced laparoscopy. Larger series comparing unilateral to bilateral access are necessary 
to establish the real benefits and potential disadvantages of this new technique.

Int Braz J Urol. 2011; 37 (Video #3):  292_3
Available at: www.brazjurol.com.br/videos/march_april_2011/Kondo_292_293video.htm
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EDITORIAL COMMENT

In the video by Dr. Branco and colleagues, 
a novel technique using unilateral access of lumbar 
sympathectomy to treat plantar hyperhidrosis was 
very nicely depicted. Only one of their cases required 
a bilateral access to control the contralateral sympa-
thetic chain. As they depict nicely in this video, this 
is an infrequent surgical procedure for urologists, 
however, we are quite familiar with retroperitoneal 
anatomy making us uniquely suited to conduct such 
surgery. An additional detail which would have been 
quite useful to know would be the follow-up of the 
surgically treated patients to determine the rate of 
refractory hyperhidrosis as well as “compensatory 
sweating”, which remain two of the main concerns re-
ported in other series. Similarly, histological informa-
tion pertaining to the resected neural segments would 
be very pertinent as some prior reports would propose 
that one of the causes for refractory hyperhidrosis 
occurs when neural ganglia are resected (i.e. only 
the nerve) (1,2). As this represents a new technique, 

it would be useful to determine the postoperative pain 
as well as the post-sympathectomy neuralgia, which 
are often temporary and contrast this with other tech-
niques exhibiting long-term results.

One essential consideration to emphasize is 
that this procedure should be performed by skilled 
minimally invasive surgeons as the sympathetic 
chains run along the main retroperitoneal vessels, 
with potential devastating complications for those not 
familiar with this regional surgical anatomy.

REFERENCES

1. Rieger R, Pedevilla S, Pöchlauer S: Endoscopic lumbar 
sympathectomy for plantar hyperhidrosis. Br J Surg. 
2009; 96: 1422-8.
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sympathectomy for the treatment of plantar hyper-
hidrosis: technique and preliminary findings. Surg 
Endosc. 2007; 21: 129-35.
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 The photographs should be scanned at 300 dpi, with 125mm width, saved as TIFF file and in grayscale, not embed 
     in Word or  PowerPoint.
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