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isease specific survival in right and left renal tumors undergoing radical nephrectomy
and inferior vena cava thrombectomy (Page 652)
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Vena Cava Thrombus and Patient Outcome in RCC

the surgical procedure is to some extent different for 
IVC thrombectomy when the tumor is on right com-
pared to left side, however in our study we did not 
find any significant difference in surgical outcome. 
The disease free and disease specific survival were 
also not significantly different between right and left 
side tumors. The prognostic impact of the level of 
thrombus remains controversial. Majority of current 
literature supports the view that the level of tumor 
thrombus does not influence survival (11,12). This 
explains the similar long-term outcome for right and 
left sided tumors despite the right side tumors having 
a higher anatomic level of tumor thrombus.
 Our study has some limitations. It is a ret-
rospective study and it represents a single center 
experience.

CONCLUSIONS

 Our results show that a level-III tumor throm-
bus is more frequently seen when the tumor is on right 

Figure 1 – Kaplan-Maier plot showing disease specific survival in right and left renal tumors undergoing radical nephrectomy and 
inferior vena cava thrombectomy.

side compared to the left side. However, clinical and 
operative characteristics among the left and right sided 
tumors with IVC thrombus were not different. More 
significantly, recurrence rate and the survival did not 
differ with the laterality of the tumor.
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EDITOR’S COMMENT

International Braz J Urol

Renal Malignancy and Inferior Vena Cava Thrombus

The November – December 2009 issue of the International Braz J Urol presents interesting contribu-
tions from many different countries, and as usual, the editor’s comment highlights some papers.

Doctor Katkoori and colleagues, from University of Miami, Florida, USA compared on page 652 the 
clinical presentation and outcome of right vs. left renal cell carcinoma with inferior vena cava (IVC) thrombus. 
They studied 87 patients who underwent radical nephrectomy and IVC thrombectomy between 1997 and 2008. 
Sixty patients (69%) had a right sided tumor. Mean tumor size was 10.2 (± 4) cm and was not significantly 
different on either side. Fifty-six percent of right sided tumors had level-III (intra-hepatic) or higher tumor 
thrombus, while 22% of left sided tumors had similar level thrombus extension (p < 0.0001). Nearly 50% 
of left sided tumors showed level-I thrombus compared to 10% of right side tumors. The authors concluded 
that a level-III IVC tumor thrombus is more frequently seen with a right side tumor. However, clinical and 
operative characteristics among the left and right sided tumors with IVC thrombus were not different. More 
significantly, recurrence rate and survival did not differ with the laterality of the tumor. Dr. Antonio A. Ornel-
las, National Institute of Cancer, Rio de Janeiro, Brazil, provided editorial comment on this article.

Doctor Chade and co-workers, from, Memorial Sloan-Kettering Cancer Center, New York, USA, 
presented on page 640 an important critical review on effectiveness and safeness of intravesical therapies 
in the management of non-muscle-invasive urothelial carcinoma of the bladder. Despite over 30 years of 
research and clinical experience, the mechanism, risks, benefits, and optimal regimens and treatment algo-
rithms remain unclear. Although immunotherapy with bacillus Calmette-Guerin has been the mainstay of 
intravesical treatment and represents a significant advance in the interaction of immunology and oncology, its 
clinical effectiveness is accompanied by a wide range of adverse events. The authors reviewed the literature 
on intravesical immunotherapy and chemotherapy with the aim of evaluating the clinical utility of the differ-
ent treatments and providing recommendations. Dr. Philippe E. Spiess, from H. Lee Moffitt Cancer Center, 
Tampa, Florida, USA, provided important highlights on this topic.

Doctor Amaro and colleagues, from Paulista State University, evaluated on page 658 the prevalence 
of metabolic disorders in patients with staghorn calculi from central region of São Paulo State, Brazil. 
Among 630 patients with lithiasis, 5.9% (37/ 630) had staghorn calculus and among these, 48.6% (18/37) 
were diagnosed with urinary tract infection. The females were predominant (94.5% of cases) and the calculi 
were unilateral in 31 cases and bilateral in six. Metabolic abnormalities were found in 68.2% of patients with 
hypercalciuria (64.2%) and hypocitraturia (53.3%) being the most common disorders. The authors concluded 
that the presence of metabolic disorders in nearly 70% of patients with staghorn calculus reinforces the neces-

doi: 10.1590/S1677-55382009000600001 
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EDITOR’S COMMENT - continued

sity for evaluation of these patients. The diagnosis and treatment of identified metabolic abnormalities can 
contribute to the prevention of recurrent staghorn calculi.

 Doctor Whitson and collaborators, from University of California San Francisco, California, USA, 
investigated on page 664 the ability of UroVysionTM to assess response to intravesical therapy in patients 
with high risk superficial bladder tumors. The authors retrospectively identified 41 patients in whom 47 cycles 
of induction and 41 cycles of maintenance intravesical therapy were given during the study period. This 
yielded a total of 88 treatment and evaluation cycles. Median follow-up was 9 months per induction (range 
1-21 months) and 13 months per patient (range 1-25 months). A total of 133 urine samples were collected 
for UroVysionTM of which 40 were positive. Based upon standard clinical evaluation, 41 biopsies were 
performed which detected 20 recurrences. UroVysionTM testing performed immediately upon completion 
of therapy for the 41 patients undergoing biopsy yielded a sensitivity, specificity, and accuracy of 85%, 61%, 
and 71%. It was concluded that the use of UroVysionTM during intravesical therapy for high-risk superficial 
bladder tumors is useful upon completion of therapy to identify patients at high risk of refractory or recurrent 
disease who should undergo immediate biopsy under anesthesia. Dr. T. Hajdinjak, from Center UROL, Mari-
bor, Slovenia and Dr. Ellen C. Zwarthoff, Erasmus Medical Center, Rotterdam, The Netherlands, provided 
editorial comments on this manuscript.

 Doctor Grise and colleagues, from Rouen University Hospital, France, developed on page 706 a 
new transobturator male sling procedure and report their results after one-year experience. They conducted 
a prospective multicenter study in 50 patients with minor or moderate post-prostatectomy incontinence. The 
surgical procedure was considered easy to perform and no post-surgery complication was reported except 
for one retention. The median number of pads per day decreased significantly from 2 pads before surgery to 
1 during the follow-up period, and at 3 months patients using none or one pad per day were 30% and 32% 
respectively. The short-form 36 continence and quality of life score improved from a median of 100 to 300, 
and the median ICIQ incontinence and quality of life score decreased from 15 to 8 one year after surgery. 
The authors concluded that the transobturator perineal male sling TOMSTM is an attractive simple sling 
technique for moderate or minor post-prostatectomy stress incontinence and offers an improvement in the 
quality of life. Dr. David Rapp, from Virginia Urology Center, USA and Dr. Ricarda M. Bauer, from Lud-
wig-Maximilians-Universität München-Grosshadern, Germany, well-known experts in the field provided 
important editorial comments on this original manuscript.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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ABSTRACT

The management of non-muscle-invasive urothelial carcinoma of the bladder (UCB) is a challenge for physicians and 
patients alike. This is largely due to the heterogeneous natural history of this disease, in which tumors range from indolent 
to rapidly progressive and eventually fatal. Moreover, the high rate of recurrence and progression cause significant mor-
bidity, expense, and detriment to quality of life. The advent of effective and safe intravesical therapies has improved the 
management of non-muscle-invasive UCB. Nevertheless, despite over 30 years of research and clinical experience, the 
mechanism, risks, benefits, and optimal regimens and treatment algorithms remain unclear. Although immunotherapy with 
bacillus Calmette-Guerin (BCG) has been the mainstay of intravesical treatment and represents a significant advance in 
the interaction of immunology and oncology, its clinical effectiveness is accompanied by a wide range of adverse events. 
Here, we review the literature on intravesical immunotherapy and chemotherapy with the aim of evaluating the clinical 
utility of the different treatments and providing recommendations. Many studies over the years have compared efficacy 
and toxicities of different agents and regimens, and certain conclusions are now well supported by high-level evidence. 
Future perspectives and promising advances in drug development are discussed and areas of improvement are identified 
in order to promote better cancer control and decrease the rate and severity of side-effects.

Key words:  urinary bladder neoplasms; mycobacterium bovis; administration, intravesical; neoplasm recurrence, lo-
cal; antineoplastic agents
Int Braz J Urol.  2009; 35: 640-51

INTRODUCTION

 More than 357,000 new cases are diagnosed 
worldwide, and more than 145,000 deaths are related 
to urothelial bladder cancer (UBC) each year (1). The 
main risk factor for UBC is tobacco, which is thought 
to be responsible for at least one third of the cases. 
Males are three to four times more likely to develop 
UBC than their female counterparts. This discrepancy 
has been partially attributed to the higher proportion 
of smokers among males (1). At presentation, approxi-
mately 30% of patients have muscle-invasive UBC 

 �evie�� �rticle�evie�� �rticle

(cT2 or higher) and 70% have non-muscle-invasive 
UBC, of which 70% is pTa disease, 20% is pT1 dis-
ease, and 10% is carcinoma in situ (CIS) (2). Both 
the natural history of non-muscle-invasive UBC and 
its treatment strategies are highly variable. Although 
some patients never experience disease recurrence, 
others experience disease progression and eventually 
die of their disease (3). In the absence of intravesical 
treatment, a patient with non-muscle-invasive UBC 
has a 47% probability of disease recurrence within 5 
years of diagnosis, and a 9% probability of progression 
to muscle-invasive disease within that period (4).

doi: 10.1590/S1677-55382009000600002 
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 There are few evidence and risk-based 
tools to help with decision-making for patients with 
non-muscle-invasive UBC. Factors predictive of 
outcome include clinical and pathologic features and 
molecular markers such as cytology, NMP22, and 
FISH. While management of cTa low-grade UBC is 
relatively non-controversial, the best management of 
patients with high-grade cTa, CIS, or cT1 UBC has 
not yet been established. The development and test-
ing of effective intravesical therapies for non-mus-
cle-invasive UBC are still evolving. Indeed, major 
controversies still exist with regard to the indication, 
type, and regimen of intravesical therapy. Other areas 
of controversy are the criteria for response/failure 
of treatment and for decisions regarding secondary 
intravesical therapy versus radical cystectomy. In 
this article, we analyze the different intravesical 
therapeutic strategies and critically compare their 
oncologic efficacy.

Intravesical BCG Immunotherapy

 The first BCG strain was isolated in 1921 by 
Albert Calmette and Camille Guerin at the Pasteur 
Institute in France by attenuating the Mycobacterium 
bovis bacillus, resulting in a live vaccine against tu-
berculosis (5). Subsequently, laboratory and clinical 
studies demonstrated an anti-tumor effect of BCG 
against several malignant cell lines (6-9). In 1976, 
Morales et al. reported the first successful clinical 
study, where they evaluated nine patients with recur-
rent UBC treated with intravesical BCG once a week 
for 6 weeks, achieving a complete response in seven 
patients (78%) (10). In the following years, both the 
Southwest Oncology Group (SWOG) and Memorial 
Sloan-Kettering verified the efficacy of the Morales 
regimen against UBC in larger, well-designed trials 
(11-14). These studies have led to the broad accep-
tance and application of BCG intravesical therapy for 
muscle-invasive UBC. Currently, multiple substrains 
of BCG are in use for intravesical immunotherapy 
throughout the world; these include Pasteur, Armand-
Frappier, TICE, RIVM, Glaxo, Tokyo, as well as oth-
ers (15). Several trials have compared strains, with 
different dosages and regimens, showing comparable 
clinical results (16).

 Several well-designed clinical trials have 
directly compared transurethral resection (TUR) alone 
with TUR followed by induction BCG. They have 
unanimously demonstrated a statistically significant 
reduction of approximately 32% in UBC recurrence 
rates, with the rates for BCG-treated patients ranging 
between 20% and 57% at median follow-ups of 2 to 
7 years (11,17-20). The median time from TUR to 
first recurrence was prolonged from 1-2 years with 
TUR alone to 2 to 4 years with TUR plus intravesical 
therapy. It has been shown that the use of BCG was 
associated with a relative risk for UBC recurrence 
of 0.39 (21,22). These encouraging results were sus-
tained even in patients with recurrent or aggressive 
disease, including patients whose prior intravesical 
chemotherapy had failed (11,23).
 While reducing and/or delaying disease recur-
rence is an important endpoint for the management 
of patients with non-muscle-invasive UBC, an even 
more important endpoint is preventing progression to 
higher stage disease. Addition of intravesical BCG to 
TUR lowers the progression rate by a statistically and 
clinically significant margin. A large meta-analysis in-
volving 4,863 patients from 24 clinical trials revealed 
a 27% reduction (9.8% vs. 13.8%) in the odds of 
disease progression at a mean follow-up of 2.5 years 
for patients treated with TUR plus BCG (induction 
and maintenance) compared to those treated with 
TUR alone (24). The corresponding reduction in the 
risk of death due to bladder cancer was 19%; this ef-
fect was, however, not statistically significant. More 
recently, a meta-analysis of 25 trials including 4,767 
patients confirmed these results with an odds ratio of 
0.61 for tumor recurrence with TUR plus BCG vs. 
TUR alone (25). Finally, combinations of BCG with 
other intravesical therapies have shown some early 
promise. The combination of BCG and interferon, 
for example, has shown some potential benefit, with 
recurrence-free rates of 59% and 45% in BCG-naïve 
and BCG-failure patients, respectively, within a 2-year 
median follow-up (26).
 As with any treatment, optimal response 
depends on patient selection. Obviously, residual 
tumor after an incomplete TUR will result in treat-
ment failure. Predictors of decreased response are 
stage cT1, multifocality, large tumor size, prior BCG 
failure, short time to previous BCG failure, and, most 
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importantly, accurate staging using re-resection; 
however, none of these characteristics is an exclu-
sion criterion. A repeat TUR within around 6 weeks 
of initial TUR will improve selection by re-classify-
ing approximately 30% of understaged patients and 
eliminating the residual tumor in another 50% (27).
 With few exceptions, most investigators 
believe that the efficacy of BCG therapy can be maxi-
mized with maintenance therapy (28). Indeed, in an 
EORTC meta-analysis, Sylvester et al. reported that 
only trials involving maintenance therapy showed a 
significant decrease in disease progression for BCG 
plus TUR compared to TUR alone (odds ratio 0.63) 
(24). Even in patients with CIS alone, maintenance 
therapy with BCG results in the highest reduction of 
disease recurrence and progression rates (29). There-
fore, based on these and other studies, the European 
Association of Urology and American Urological 
Association uniformly recommend at least a year of 
maintenance therapy for all high-risk patients getting 
BCG. The optimal maintenance schedule remains 
undecided. The SWOG program is the most widely 
applied schedule, with 3-week mini-series given at 
scheduled intervals of 3,6,12,18,24,30, and 36 months 
(30).
 The toxicities of BCG therapy vary from local 
urinary symptoms to severe inflammatory response. 
Most patients develop self-limited cystitis that may 
increase in intensity with later treatments (31,32). 
Systemic manifestations present as fevers, chills, 
flu-like malaise, and rarely muscle and/or joint pain. 
Fever after BCG therapy is not always a sign of sys-
temic BCG infection since most fevers are limited to 
24 hours’ duration (33). However, patients with fever 
lasting beyond 24 hours, especially if the fever persists 
more than 48 hours or has an intermittent evening 
pattern, are more likely to have systemic BCG infec-
tion. These patients usually require hospitalization 
and the administration of anti-tuberculosis agents, 
which in some cases should be accompanied by a 
short period of fluoroquinolone and systemic steroids 
(34). A progressively increasing symptomatology 
with each BCG cycle should prompt a delay, a lower 
dose, or interruption of BCG instillations, which may 
preclude long-term complications related to the im-
munotherapy. Reiter’s syndrome (urethritis, arthritis, 
conjunctivitis) may occur during BCG treatment; if 

it does, interruption of the schedule is mandatory 
(35).
 The tolerability of BCG can be improved by 
dose reduction, with one-third the standard dosage 
associated with a 30% to 50% reduction in toxicity 
with near equivalent efficacy (36).

Intravesical Chemotherapy

 Several antineoplastic agents have been 
tested for the treatment of non-muscle-invasive 
UBC. Mitomycin C (MMC) is the most commonly 
used intravesical chemotherapy to date. Alternative 
agents are gemcitabine, doxorubicin, and epirubicin 
(not approved for clinical use in North America).
 MMC is an anti-tumor antibiotic, which 
acts by inhibiting DNA synthesis. A review of nine 
randomized trials (n = 1,774) revealed that only five 
were able to show a statistically significant benefit in 
using intravesical MMC after TUR compared to TUR 
alone. The average recurrence rate was 54% in the 
TUR alone group versus 38% in the TUR plus MMC 
group (37). Dysuria and frequency were the most 
common side-effects, occurring in 41% of the patients 
(38). Response rates have varied widely across stud-
ies, due in part to differences in MMC preparation 
and protocol. Recently, Gao et al. demonstrated that 
tumor uptake and consequently oncologic efficacy 
of intravesical MMC were proportional to the drug 
concentration (39). In an attempt to optimize MMC 
delivery, a multi-institutional phase III trial was car-
ried-out randomizing patients to the standard regimen 
versus the optimized regimen (40 mg MMC in 20 
mL of sterile water, manipulations to reduce urine 
production, and alkalinization of urine). The recur-
rence rate at 5 years was decreased from 75% for the 
standard regiment to 49% for the optimized regimen. 
Moreover, the median time to recurrence was delayed 
from 12 to 29 months (40).
 The optimization of intravesical chemo-
therapy with MMC consists of increasing the urinary 
pH, reducing the volume of urine production and 
buffering the intravesical content. This is achieved 
by restricting fluids for 8 hours before and during the 
treatment, oral sodium bicarbonate starting 12 hours 
prior to, until immediately before the instillation, and 
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emptying the bladder with an urethral catheter before 
instillation (40).
 While MMC has been shown to decrease 
the risk for disease recurrence (by ~14%), the more 
important question for the management of patients 
with non-muscle-invasive UBC is whether MMC 
reduces tumor progression and mortality. A meta-
analysis of 22 prospective randomized trials includ-
ing 3,899 patients did not show any decrease in the 
risk of tumor progression with addition of MMC to 
TUR compared to TUR alone (41). Similarly, addi-
tion of MMC to TUR did not improve survival in an 
analysis of four EORTC and two Medical Research 
Council randomized trials including 2,535 patients 
with Ta and T1 UBC (4). Huncharek et al. performed 
a meta-analysis of 11 randomized trials comparing 
patients treated with intravesical chemotherapy after 
TUR versus TUR alone; the study focused on primary 
TUR, excluding patients with recurrent disease (42). 
The authors reported that addition of chemotherapy 
to TUR decreased the risk of tumor recurrence at one 
year by 44%. Patients receiving chemotherapy for two 
years showed the greatest decrease in recurrence rates. 
In a follow-up meta-analysis of eight chemotherapy 
studies focusing on patients with recurrent tumors, 
Huncharek et al. found a 38% reduction in the risk 
of disease recurrence at one year; this rate improved 
with prolonged treatment beyond 2 years (43). In these 
studies, doxorubicin appeared to be less effective than 
MMC.
 Although earlier reports suggested that the 
beneficial effects of adjuvant intravesical chemo-
therapy are temporary, several studies have since 
demonstrated durable effects. A trial comparing one 
and five instillations of MMC after TUR versus TUR 
alone demonstrated a decrease in the recurrence rate 
after a median follow-up of seven years (20,42). Simi-
larly, a phase III trial comparing a standard versus an 
optimized dose of MMC showed a decreased recur-
rence rate at five years for the optimized dose (12). 
The role of maintenance chemotherapy and sequential 
chemo-immunotherapy, however, remains unclear.
 The common indications of adjuvant intra-
vesical chemotherapy instillations are directly related 
to the risk of tumor recurrence and progression. De-
spite no clear evidence of reducing progression rates 
with chemotherapy, classifying the patients according 

to their risk is essential to improve the outcomes. 
Both intermediate- and high-risk groups, defined by 
multiple tumors, tumor size > 3 cm, prior recurrence 
rate, T1, CIS, and grade (EORTC risk tables), are 
eligible for intravesical chemotherapy. However, 
patients at high-risk of progression should certainly 
consider intravesical immunotherapy, due to the lack 
of evidence supporting the efficacy of chemotherapy 
in this setting (42,43).
 Finally, although single instillations are not 
the focus of this review, ample evidence shows that 
the immediate single post-operative instillation of 
chemotherapy reduces the recurrence rate when com-
pared to TUR alone. Authors have shown a recurrence 
risk reduction by half at 2 years of follow-up and over 
15% reduction at 5 years, rendering a routine recom-
mendation for single post-operative instillation of 
MMC in Ta low-risk patients (44). The timing of the 
instillation has previously been evaluated by a large 
meta-analysis of randomized clinical trials, which 
showed to be sufficient if performed within the first 
24 hours after the TUR (45). Complications have 
been rarely reported, except when bladder perfora-
tion occurs (44). The results are best in patients with 
a single small tumor that was entirely resected (45). 
However, this has shown a relatively low acceptance 
by the urological community to the routine use in 
clinical practice.
 Recently, Dalbagni et al. tested the efficacy of 
intravesical gemcitabine in patients with BCG-refrac-
tory, high-risk non-muscle-invasive bladder cancer in 
a phase II prospective trial. Results showed that 50% 
of patients had a complete response and 21% were 
free of disease at one year (46).

Comparison of Intravesical Chemotherapy 
and Immunotherapy

 We will focus on the comparison between 
BCG and MMC since several studies have shown the 
superiority of BCG to other chemotherapeutic agents 
(47). A multitude of studies has compared BCG to 
MMC. While some have found no significant differ-
ences between BCG and MMC, others have shown a 
greater reduction in recurrence and progression rates 
with BCG. This discrepancy may be attributable, in 
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part, to differences in study design, patient selection, 
tumor biology, regimen, and dosages. We note that 
none of these studies used the optimal MMC regimen 
discussed above. Nevertheless, in patients with CIS, 
the verdict is largely in favor of BCG over MMC, re-
gardless of whether the regimen included maintenance 
therapy.
 BCG was superior to MMC in time to recur-
rence in two reported large meta-analyses. In a meta-
analysis involving 2749 patients with intermediate- to 
high-risk tumors, Böhle et al. found a significant 
superiority of BCG over MMC, with 61% of the pa-
tients in the BCG group and 53% in the MMC group 
being recurrence-free after a median follow-up of 
29 months (48). The odds ratio was 0.56 in favor of 
BCG (48). Interestingly, the recurrence-free advan-
tage of BCG was only seen in those studies that used 
BCG maintenance (odds ratio 0.43 for BCG with 
maintenance vs. MMC). The trade-off, though, was 
a 1.8-fold increased risk of cystitis in patients treated 
with BCG (53.8% vs. 39.2%). Shelley et al. found no 
significant difference in the efficacy between BCG 
and MMC therapy in their overall meta-analysis of 
1,901 patients (49); however, they reported a highly 
significant reduction in recurrence in favor of BCG 
in a subgroup analysis involving patients with highly 
recurrent disease. Böhle et al. concluded that at least 
12 BCG instillations or one-year duration of therapy 
were needed to achieve the significant superiority of 
BCG over MMC.
 With regard to disease progression, the results 
for BCG versus MMC are less clear. Sylvester et al. 
were able to demonstrate a statistically significant 
advantage of BCG versus MMC for disease progres-
sion (OR = 0.73) (24). Also, Böhle et al., using a large 
database, found a statistically significant reduction 
in the odds ratio of disease progression for patients 
treated with BCG compared to those treated with 
maintenance MMC (OR = 0.66) (50).
 Given the non-conclusive evidence, MMC 
should be considered a viable alternative for patients 
with papillary tumors at low or intermediate risk of 
disease progression. Nevertheless, we lack level I 
evidence for this assumption as there are no prospec-
tive clinical trials of optimized MMC.
 The clinical management decision in UBC 
involves the assessment of individual risk for recur-

rence and progression (3). In the low-risk patients, 
a single immediate instillation of chemotherapy is 
recommended (45). However, in the Ta low-grade 
group, other possible options are no adjuvant therapy 
or an induction course of chemotherapy, while for 
high-grade or T1 disease BCG is the preferred option. 
Either BCG or MMC is recommended for patients 
with an increased risk of recurrence but with a low 
risk of progression (51).

Induction versus Maintenance Regimens for 
Immunotherapy

 Two early randomized studies compared no 
maintenance to maintenance with either one dose of 
BCG every 3 months or one dose monthly for 2 years. 
Neither trial demonstrated a statistical advantage to 
maintenance therapy (52,53). Furthermore, patients 
in both trials had additional local toxicity attributable 
to BCG maintenance. Palou et al., in a large random-
ized Spanish trial, reported an 11% overall benefit of 
routine 6-week courses every 6 months for 2 years in 
patients with no evidence of disease 6 months after 
TUR and induction BCG, but this difference did not 
reach statistical significance (54).
 Despite the negative results of these early 
trials, the SWOG 8507 trial, which was specifically 
designed to answer the maintenance question, indi-
cated the utility of BCG maintenance, although for an 
alternative schedule (30). Patients were randomized to 
no maintenance versus maintenance using mini-series 
of three weekly treatments administered at 3 and 6 
months, then every 6 months for 3 years. Over a one-
year follow-up, there was a statistically significant 
difference in favor of maintenance therapy. Among the 
233 patients with CIS, a complete response occurred 
in 84% with maintenance BCG therapy versus 68% of 
patients without (P = 0.004). Among 254 patients with 
papillary disease and complete resection at the time of 
randomization, 87% of the patients in the maintenance 
arm were disease-free at two years compared to 57% 
without maintenance. A differential recurrence-free 
survival rate of at least 20% persisted up to 5 years. 
For patients with CIS or papillary disease, median 
recurrence-free survival was roughly doubled in the 
maintenance arm, from 36 to 77 months. Treatment 
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with maintenance BCG in fact lowered the progres-
sion rate by a statistically significant margin of 6%. 
However, one quarter of patients on maintenance 
therapy experienced grade 3 toxicity, and less than 
half completed more than three cycles, with only 
16% completing all seven planned cycles. Since the 
maintenance group as a whole benefited even without 
most patients completing a full 3 years of therapy, 
maximum benefit may have been achieved earlier.
 Additional, indirect support for BCG main-
tenance has come from large meta-analyses of prior 
clinical trials. As noted above, Sylvester et al. found 
that only trials employing maintenance therapy con-
tributed to the observed benefit of BCG over MMC 
(24). Similarly, Böhle et al. found that a statistically 
significant improvement in tumor recurrence favoring 
BCG over MMC was apparent only in trials using at 
least one year of BCG maintenance (48).
 Malmström et al. recently published a meta-
analysis including 9 trials and 2820 patients (55). 
Compared to patients receiving MMC, patients re-
ceiving BCG with maintenance had a 32% reduction 
in risk of recurrence, while patients receiving BCG 
without maintenance had a 28% risk increase. Pro-
gression did not differ significantly for either BCG 
treatment or MMC.
 Collectively, these data suggest that BCG 
maintenance should be considered in patients with 
high-risk non-muscle-invasive UBC.

Induction versus Maintenance Regimens for 
Chemotherapy

 In a prospective multicenter study, Huland et 
al. found no significant difference in recurrence rate 
among patients treated with and without maintenance 
MMC or doxorubicin (56). Two EORTC prospective 
randomized trials comparing early versus delayed and 
short-term versus long-term (6 versus 12 months) 
treatment with MMC and doxorubicin found no sig-
nificant difference in the disease-free interval between 
any of these groups. However, the recurrence rate was 
worse among patients with delayed treatment and no 
maintenance (57). This was further confirmed by a 
randomized trial of maintenance versus no mainte-
nance after early instillation of epirubicin, showing 

no difference in disease recurrence (58). In contrast, 
Koga et al. reported a higher efficacy for long-term 
instillation of epirubicin versus short-term instillation 
(59). In a prospective randomized trial, the patients 
received their first treatment within 24 hours of TUR, 
followed by epirubicin for 3 months or 12 months. 
The 3-year recurrence rate was 36% in the 3-month 
group versus 15% in the 12-month group. Conrad 
et al. similarly found that 3 years of monthly MMC 
maintenance was superior to no maintenance (recur-
rence 14% vs. 31%) in Ta G2/3 and T1 G1-3 tumors at 
median follow-up of 2.9 years (60). In a meta-analysis 
of 11 randomized trials, Huncharek et al. suggested 
that chemotherapy for 2 years had the greatest effect 
on decreasing the recurrence rates (42). Given these 
mixed results, the role of maintenance chemotherapy 
is not yet clear. Further prospective randomized tri-
als are needed before recommendations can be made 
based on high-level evidence.
 More recently, a multi-institutional random-
ized phase four trial compared short- and long-term 
prophylaxis with MMC versus short-term immu-
noprophylaxis with BCG in 495 patients (61). In 
intermediate and high-risk non-muscle-invasive UBC 
patients, long-term MMC significantly reduced the 
risk of tumor recurrence without increasing adverse 
events, with 3-year recurrence-free rates of 86.1% for 
long-term MMC and 65.5% and 68.6% for short-term 
BCG and MMC.
 The guidelines and consensus panels on 
non-muscle-invasive UBC (American Urological As-
sociation, National Comprehensive Cancer Network, 
European Association of Urology) did not agree on the 
optimal maintenance schedule and duration and there-
fore do not make any recommendations. However, 
the best available data support the use of a six-week 
induction course of BCG followed by a maintenance 
course for at least one year, when compared to stan-
dard MMC treatment (48,50). Nonetheless, there are 
no reported studies evaluating optimized MMC regi-
men in a maintenance schedule in this setting (51). 
Moreover, despite published data supporting the use 
of maintenance BCG for non-muscle-invasive UBC, 
the issue remains unclear, since other randomized trials 
analyzing induction alone found evidence of compa-
rable benefits in reducing the progression rate (62). 
Furthermore, most of the cases of BCG intolerance 
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occur during maintenance therapy, contributing to the 
reluctance by urologists to use this regimen (63).
 Intravesical therapy failures indicate the need 
to include radical cystectomy as an option in the man-
agement decision, since only half of the patients will 
respond to conservative treatment when recurrence 
is detected at 3 months after a BCG course (64). In 
this setting, no strong evidence supports the use of 
chemotherapy as a first option, unless the patient has 
shown evident signs of BCG intolerance. Ultimately, 
the risk of BCG toxicity should always be considered 
when recommending immunotherapy, and individual 
assessment is crucial when selecting therapy for pa-
tients at higher risk for recurrence and progression.

Future Perspectives

 A great need for improvements is still awaited 
for the treatment of patients with UBC. Apart from 
defining the best regimen with the available drugs, 
efforts to increase efficacy have included several 
promising attempts to introduce new agents to in-
travesical therapy, to combine them with established 
agents, or to modify current regimens. Future potential 
means to improve BCG efficacy can be envisioned 
based on mechanistic considerations. One attractive 
mechanism is enhancing the T helper type 1 (TH1) 
regulatory cytokine cascade. Toward this goal, the 
activity of inhibitory mediators such as interleukin-
10 and PGE2 can be decreased by interferon-γ and 
nonsteroidal anti-inflammatory drugs, respectively. 
Addition of stimulatory cofactors such as interferon-γ, 
interleukin-2, and GMCSF have similarly been shown 
to increase the TH1-inducing effects of BCG (65). 
Identifying BCG resistance mechanisms remains a 
high priority. A novel possibility for boosting BCG 
anti-tumor activity is enhancing effector processes via 
death domain receptors/apoptosis signaling suspected 
of being operative during BCG therapy. While some 
drugs such as COX-2 inhibitors have been found to 
promote these effects, novel inhibitors of apoptosis 
inhibitors (such as survivin, XIAP) have the potential 
for doing even more. Finally, there is the prospect of 
genetically modifying BCG’s properties to express 
tumor-associated antigens, thereby creating a more 
specific cancer vaccine.

 Aiming to further increase the antineoplastic 
immune response, investigators have developed sev-
eral recombinant vaccines. A recombinant BCG that 
expresses pertussis toxin, tested in an orthotopic ani-
mal model, had significant impacts on tumor weight 
and survival (66,67). Also, data published by Liu et 
al. suggest promising results with recombinant BCG 
that secretes human interferon-α2B, which stimulates 
TH1-type immune response (68).
 Several novel compounds have been proposed 
for the management of non-muscle-invasive bladder 
cancer. An agent derived from the mycobacterial 
cell wall-DNA complex has entered clinical testing. 
Patients receiving 4 and 8 mg achieved complete re-
sponse rates of 27.3% and 46.4%, respectively (69). 
Although recent studies have been reported for several 
other compounds, as yet no published evidence sup-
ports their clinical use.

SUMMARY

 Maintenance intravesical BCG immuno-
therapy results in a sustained and significant long-term 
reduction of disease recurrence in intermediate- and 
high-risk UBC patients. Three meta-analyses con-
firmed that BCG after TUR is superior to TUR alone 
or to TUR and chemotherapy in preventing recur-
rences. Two meta-analyses demonstrated that main-
tenance BCG prevents, or at least delays, the risk of 
tumor progression, suggesting that progression-free 
survival seems to be improved. Clinical guidelines 
recommend that patients at intermediate or high risk 
of recurrence and at intermediate risk of progression 
should be treated with BCG or MMC. This recom-
mendation is based on meta-analyses showing that 
chemotherapy delays the time to first recurrence after 
TUR. Chemotherapy has not, however, been shown to 
influence either the time to progression to muscle-in-
vasive disease or survival. Despite currently perceived 
superiority of BCG therapy might be an artifact re-
sulting from prior chemotherapy failures reported in 
several studies, most evidence has pointed to higher 
efficacy for BCG compared to most chemotherapies. 
A meta-analysis of seven trials concluded that tumor 
recurrence was significantly reduced with BCG 
compared to MMC only in the subgroup of patients 
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at high risk of tumor recurrence. In addition, only 
BCG regimens that include maintenance appear to be 
superior to MMC, recently confirmed in another large 
meta-analysis. Nonetheless, no studies have shown 
statistically significant differences between BCG 
and MMC in progression, cancer-specific survival, 
or overall survival.
 Choosing the best treatment for patients with 
non-muscle-invasive UBC depends on a number of 
factors. Patients with low-risk non-muscle-invasive 
tumors (small, single tumor of low grade) respond to 
intravesical therapy, but the low progression rate (less 
than 5%) does not justify treatment. Intermediate-risk 
patients (recurrent and/or multifocal and/or large 
tumor of low grade) should undergo an initial trial of 
intravesical therapy with BCG or MMC. High-risk 
patients (CIS or cT1) should be treated with BCG, 
according to the guidelines of both the European and 
American Urological Associations (51,70). To im-
prove outcomes of patients with non-muscle-invasive 
UBC, better drugs, regimens, and molecular-based 
patient selection are still needed.
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EDITORIAL COMMENT

 In the review by Chade et al., the authors 
highlight our current state of knowledge with regards 
to intravesical therapy for urothelial carcinoma of the 
bladder. Since the landmark paper by Morales et al. 
[ref 10] in over 30 years pertaining to intravesical 
BCG in the management of bladder carcinoma, there 
have been significant advances in our understanding 
of the tumor biology and treatment indications for in-
travesical therapy. However, current instillation thera-
peutic agents have limitations including: 1) potentially 
delaying definitive therapy at a time when the disease 
may be curable, 2) their potential local and systemic 
toxicity, and 3) cost of repeated instillation therapy 
and subsequent requirement for disease surveillance. 
Certain patients with high-grade disease (clinical 
stage T1G3 with or without concomitant carcinoma in 
situ) refractory to repeated courses of induction BCG 
are best served with radical cystectomy. Similarly, 

certain histological variants of bladder carcinoma 
(e.g. micropapillary) are refractory to current intra-
vesical agents and should be treated by early radical 
cystectomy. Although certain technical factors may 
optimize the efficacy of intravesical therapy (e.g. urine 
alkalinazation, dehydration, etc.), their treatment-spe-
cific outcomes have not significantly improved over 
the past decade. Hence, future clinical applications 
of intravesical therapy will likely need to take into 
account the clinical features and genetic signature of 
a bladder tumor in order to identify the patients best 
suited for intravesical therapy as well as select the 
most effective instillation agent and treatment regimen 
for that specific patient.  This personalized approach 
to genitourinary oncology will likely revolutionize 
our practice patterns in the years to come.

Dr. Philippe E. Spiess
Division of Urologic Oncology

H. Lee Moffitt Cancer Center
Tampa, Florida, USA

E-mail: philippe.spiess@moffitt.org
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Tumor Thrombus Involving the Inferior Vena Cava in Renal 
Malignancy: Is There a Difference in Clinical Presentation and 
Outcome among Right and Left Side Tumors?

Devendar Katkoori, Manoharan Murugesan, Gaetano Ciancio, Mark S. Soloway

Department of Urology, Miller School of Medicine, University of Miami, Miami, Florida, USA

ABSTRACT

Purpose: Renal cell carcinoma (RCC) has a propensity to propagate into the renal vein and inferior vena cava (IVC). Due 
to inherent differences in the venous anatomy of the right and left kidneys, tumor thrombus involvement of IVC may vary. 
The aim of this study is to compare clinical presentation and outcome of right vs. left RCC with IVC thrombus.
Materials and Methods: Patients who underwent radical nephrectomy and IVC thrombectomy between 1997 and 2008 
were identified. All relevant data were collected and analyzed.
Results: Eight-seven patients were included. Sixty patients (69%) had a right sided tumor. Mean tumor size was 10.2 (± 4) 
cm and was not significantly different on either side. Fifty-six percent of right sided tumors had level-III (intra-hepatic) or 
higher tumor thrombus, while 22% of left sided tumors had similar level thrombus extension (p < 0.0001). Nearly 50% of 
left sided tumors showed level-I thrombus compared to 10% of right side tumors. A comparison of age, estimated blood 
loss and transfusion rate was not significantly different. The recurrence free (p = 0.9) and disease specific survival (p = 
0.4) were not significantly different between the right and left side tumors with IVC thrombus.
Conclusion: A level-III IVC tumor thrombus is more frequently seen with a right side tumor. However, clinical and op-
erative characteristics among the left and right sided tumors with IVC thrombus were not different. More significantly, 
recurrence rate and survival did not differ with the laterality of the tumor.

Key words:  kidney neoplasms; nephrectomy; vena cava, inferior; thrombectomy
Int Braz J Urol.  2009; 35: 652-7

INTRODUCTION

 Renal cell carcinoma (RCC) accounts for 
3.5% of all adult malignant neoplasms (1,2). Intra-lu-
minal tumor growth into renal venous system is one of 
the unique features of RCC. The tumor thrombus can 
involve the inferior vena cava(IVC) in 4% to 10% of 
patients (3). Radical nephrectomy and IVC thrombec-
tomy offers reasonable long term survival. Although 
clinico-pathological outcome of these tumors with 
IVC thrombus has been well studied, comparisons 

 Clinical Urolo��Clinical Urolo��

between right and left sided tumors have not been 
previously reported.
 Typically, the right renal vein is short and 
without any branches whereas the left renal vein is 
longer and receives the lumbar, gonadal and adrenal 
veins before draining into the IVC. Due to these 
inherent differences in the renal venous anatomy, 
the incidence of IVC involvement and the level of 
thrombus may vary depending on the laterality of 
the tumor. Whether this difference can lead to a 
significant difference in outcome for patients with 

doi: 10.1590/S1677-55382009000600003 
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IVC involvement with the tumor on right versus left 
has not been assessed. We retrospectively reviewed 
our nephrectomy database to see if laterality of the 
tumor had any bearing on the clinical presentation 
and outcome following radical nephrectomy and IVC 
thrombectomy.

MATERIALS AND METHODS

 We retrospectively analyzed patients who 
underwent radical nephrectomy and IVC thrombec-
tomy from 1997 to 2008 by our single surgical team. 
After obtaining Institutional Review Board approval, 
all the relevant data were collected and analyzed. The 
study variables included age, gender, tumor size, his-
tological type, nuclear grade, level of IVC thrombus, 
estimated blood loss, transfusions, hospital stay and 
follow-up.
 The entire cohort was divided into two groups 
based on the laterality of the renal tumor. The level 
of IVC involvement was stratified by the distal limit 
of the tumor thrombus: level-I involving the IVC at 
the level of the renal vein; level-II, the infra hepatic 
IVC; level-III, the retro-hepatic IVC; level-IV right 
atrium (4,5). The surgical technique we use has been 
described in detail in a previous publication (6). We 
followed the patients post-surgery at one month and 
then every 3 months with a medical history, physical 

examination, metabolic panel and liver function test. 
A chest X-ray was obtained every 6 months and an 
abdominal CT scan every year.
 Chi-square test and Fisher’s exact test were 
used to compare categorical variables. The ANOVA 
test was used to compare continuous variables. For 
survival analysis, Kaplan-Meier method was used. 
The log-rank test was used to see for any difference 
in survival distributions. A two sided p value ≤ 
0.05 was considered statistically significant. All the 
analyses were done using the SPSS software (Version 
16).

RESULTS

 In total 87 patients were included in the study. 
There were 47 men (54%) and 40 women (46%). 
Sixty patients (69%)  had RCC on the right side. 
The mean age (61 years) mean tumor size (10.25 
± 4 cm), T stage, lymph node status and metastatic 
presentation were not significantly different between 
both  groups (Table-1). A level-III or higher IVC 
thrombus was seen more often with a right sided 
RCC. Seventy-two of right side tumors compared to 
41% of the left side tumors had a level-III or higher 
IVC thrombus (p < 0.001). Six (10%) of right side 
tumors had level-I IVC thrombus compared to 13 
(48%) of left side tumors.

Table 1 – Clinical and pathological characteristics.

Right (N = 60) Left (N = 27) p Value

Age in years (mean ± SD)  62 ± 12  59 ± 13   0.38
Men 38 9   0.01
Women 22 18
Mean tumor size (cm) (± SD)             10.5 ± 4 10 ± 5   0.65
Level (%)
I   6 13       0.0001
II 11   3
III 34   6
IV   9   5
N+ 14   4   0.55
Metastases at presentation (M1)   7   2 0.7
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 The mean estimated blood loss and the mean 
number of blood transfusions was not significantly 
different between the groups (Table-2). The mean 
hospital stay was also similar. There were two peri-
operative deaths in the right side group, one due to 
cardiac arrhythmia and the other due to hepatic failure. 
There was one perioperative death in left side group 
due to pulmonary failure in a chronic obstructive 
pulmonary disease patient.
 The mean follow-up was 22.5 months (3-99). 
There was no significant difference in the disease-
free and disease specific survival between the groups 
(Table-2) (Figure-1).

COMMENT

 Although the human body displays distinct 
external symmetry, the internal anatomy is strikingly 
asymmetrical. The paired organs are typically asym-
metrical and can differ in mass, position, blood sup-
ply, lymphatic drainage and relation to surrounding 
organs. This difference can play an important role in 
evolution of the disease process. The incidence of 
cancer itself may be marginally higher on one side. 
Breast cancer incidence is relatively higher on the left 
side (7). In genitourinary cancers, testicular neoplasms 
occur more commonly on the right side. The incidence 
of renal cancer does not significantly differ with the 

laterality of the tumor. The venous anatomy of the 
right kidney however is markedly different from the 
left kidney.
 Most series on IVC thrombectomy have a 
higher number of patients with right side RCC. In 
our series, 69% patients with IVC thrombus had a 
right renal tumor. This may be due to an anatomically 
short right renal vein (2-4 cm) allowing a shorter 
path into the IVC and hence a higher incidence at 
the time of presentation. In a series of 93 patients 
with IVC thrombus, Staehler et al. reported that 
81% had a right side renal tumor (8). In another 
series by Lambert et al. 64% had a right side tumor 
(9). In our series, a level-III or higher thrombus 
was seen more frequently with a right sided tumor. 
This can be explained by the fact that the left renal 
vein is typically 6-10 cm. Assuming a similar rate 
of tumor thrombus growth for both the sides a right 
sided tumor thrombus grows into the intra-hepatic 
IVC earlier. Accurate identification of the anatomic 
level of IVC thrombus is important for planning the 
surgical approach (6).
 At our institution, we have modified our 
surgical technique using principles derived from 
liver transplantation (6). We use a transabdominal 
approach with mobilization of the liver, which gives 
excellent exposure. When dealing with large left side 
renal tumors with IVC involvement we mobilize the 
stomach, spleen and pancreas en-bloc (10). Although 

Table 2 – Operative variables and follow-up.

Right
(N = 60)

Left
(N = 27)

p Value

EBL (liters)       1.6   2 0.58
Transfusion (units) 3.5 ± 8     4 ± 6.5 0.85
Hospital stay (Days) (± SD)  8.85 ± 6.7  8.9 ± 5.7 0.97
Mean follow-up (months)  24 19 0.27
Recurrence  16  6 0.80
DS death  26  7 0.20
5 years disease free survival ± SE (%)     63 ± 7.5  70 ± 12 0.94
5 years disease specific survival ± SE (%)  44 ± 8  52 ± 14 0.42

EBL = estimated blood loss; DS = disease specific.
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the surgical procedure is to some extent different for 
IVC thrombectomy when the tumor is on right com-
pared to left side, however in our study we did not 
find any significant difference in surgical outcome. 
The disease free and disease specific survival were 
also not significantly different between right and left 
side tumors. The prognostic impact of the level of 
thrombus remains controversial. Majority of current 
literature supports the view that the level of tumor 
thrombus does not influence survival (11,12). This 
explains the similar long-term outcome for right and 
left sided tumors despite the right side tumors having 
a higher anatomic level of tumor thrombus.
 Our study has some limitations. It is a ret-
rospective study and it represents a single center 
experience.

CONCLUSIONS

 Our results show that a level-III tumor throm-
bus is more frequently seen when the tumor is on right 

Figure 1 – Kaplan-Maier plot showing disease specific survival in right and left renal tumors undergoing radical nephrectomy and 
inferior vena cava thrombectomy.

side compared to the left side. However, clinical and 
operative characteristics among the left and right sided 
tumors with IVC thrombus were not different. More 
significantly, recurrence rate and the survival did not 
differ with the laterality of the tumor.
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side compared to the left side and more significantly, 
recurrence rate and the survival did not differ with the 
laterality of the tumor. Clinical and operative charac-
teristics among the left and right sided tumors with 
IVC thrombus were not different. More significantly, 

recurrence rate and the survival did not differ with the 
laterality of the tumor. These results are obvious since 
the venous anatomy of the right kidney is markedly 
different from the left kidney.
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ABSTRACT

Objective: To evaluate the prevalence of metabolic disorders in patients with staghorn calculi treated at the Regional Center 
of Lithiasis Metabolic Studies in central region of São Paulo State, Brazil.
Materials and Methods: Between February 2000 and February 2008, 630 patients with urinary calculi were evaluated in 
the lithiasis outpatient clinic. Thirty-seven of them had staghorn calculi (35 women and 2 men). The inclusion criteria 
for the metabolic investigation included the absence of urological manipulation 30 days before the examination, nega-
tive urine culture and creatinine clearance > 60 mL/min. The protocol for metabolic investigation consisted of qualitative 
search for cystinuria. Two non-consecutive 24-hour urine samples collected to measure calcium, phosphorus, uric acid, 
sodium, potassium, magnesium, oxalate and citrate, and serum calcium levels , phosphorus, uric acid, sodium, potassium, 
magnesium, chloride, parathormone and urine pH.
Results: Among patients with lithiasis, 5.9% (37/ 630) had staghorn calculus and in 48.6% (18/37) were diagnosed with 
urinary infection. The females were predominant for 94.5% of cases. The calculi were unilateral in 31 of cases and bilateral 
in six. Metabolic abnormalities were found in 68.2% of patients with hypercalciuria (64.2%) and hypocitraturia (53.3%) 
being the most common disorders.
Conclusions: The presence of metabolic disorders in nearly 70% of patients with staghorn calculus reinforces the necessity 
for evaluation of these patients. The diagnosis and treatment of identified metabolic abnormalities can contribute to the 
prevention of recurrent staghorn calculi.

Key words:  lithiasis; calculus; metabolism; staghorn; evaluation
Int Braz J Urol.  2009; 35: 658-63

INTRODUCTION

 Nephrolithiasis can develop as a result of 
metabolic abnormalities or anatomic malformations 
of the urinary tract and infection, as well as environ-
mental and nutritional factors.
 Staghorn calculus represents 10 to 20% of 
all nephrolithiasis cases. However, currently, in de-
veloped countries, this incidence has decreased con-

 Clinical Urolog�Clinical Urolog�

siderably (4%) due to early prevention and treatment 
of urinary infections (1). Its etiology is associated 
with urinary tract infection (UTI) caused by bacteria 
which produce ureases. It is characterized, in most 
cases, for having magnesium ammonium phosphate 
(struvite) or carbonate apatite in its composition (2), 
and for being more frequent in women. Besides uri-
nary infection, other factors, which play an important 
role in the staghorn calculi formation, are anatomic 

doi: 10.1590/S1677-55382009000600004 



659

Metabolic Investigation of Patients with Staghorn Calculus

alterations of the urinary tract such as stenosis of the 
pyeloureteral junction and neurogenic bladder, which 
cause lithiasis due to urinary stasis.
 Oxalate or calcium phosphate calculi can ini-
tially occur in the kidney calices; and later take up the 
whole renal pelvis. This fact may be associated with no 
diagnosed and untreated metabolic disorders. In most 
cases, the optimal therapy is the complete eradication 
of calculus and urinary infection, correction of meta-
bolic risk factors and any anatomic abnormalities (1). 
Our aim was to evaluate the likely metabolic altera-
tions involved in staghorn calculi formation.

MATERIALS AND METHODS

 Between February 2000 and February 2008, 
630 lithiasic patients were prospectively evaluated in 
the outpatient clinic of metabolism of the Lithotripsy 
Service. Thirty-seven patients had staghorn calculus. A 
prospective protocol of urinary lithiasis investigation 
was used and the study was performed at least 30 days 
after any urological procedure. Complete staghorn 
calculi was considered when it occupied the renal 
pelvis and all calices systems, and incomplete when 
there was one in the pelvis and at least in one calyx. 
This study was approved by the Bioethics Commission 
of the School of Medicine - UNESP, Botucatu.
 The inclusion criteria were normal renal func-
tion defined as creatinine clearance > 60 mL/min and 
negative urine culture during the study period. Previ-
ous urinary infections, urinary tract malformation, 
family history of lithiasis and urological procedures 
to treat staghorn calculus were obtained through the 
registered clinical history.
 The protocol of metabolic investigation 
consisted of qualitative search for cystinuria and 
two non-consecutive 24-hour urine samples col-
lected to measure calcium, phosphorus, uric acid, 
sodium, potassium, magnesium, oxalate and citrate, 
in addition to serum levels of calcium, phosphorus, 
uric acid, sodium, potassium, magnesium, chloride, 
parathormone and fasting urine pH. The protocol did 
not include calculus analysis.
 Serum and urinary levels were performed at 
the Central Clinical Laboratory of the Clinic Hospital 
of the Medical School of Botucatu (UNESP).

 The serum level was obtained from blood 
collected in dry tube with separator gel; after 30 min-
utes, it was centrifuged for 10 minutes at 300 rpm. 
The urinary pH was obtained through the pHmeter, 
Micronal B371.

RESULTS

 Among the patients with lithiasis, 37 (5.8%) 
were diagnosed with staghorn calculus. The mean age 
was 44.2 years (range 25 to 68 years), there were 35 
women and 2 men. Six patients presented bilateral 
calculi, and 31 unilateral cases.
 Ten patients underwent a unilateral nephrec-
tomy due to obstructive and infectious complications 
of staghorn calculus. In one case, stenosis of the py-
eloureteral junction may have caused this calculus.
 Fifteen patients, out of 37, presented com-
plete staghorn calculus and underwent percutaneous 
nephrolithotomy or open surgery. Twenty-seven 
patients with incomplete calculi were submitted to 
extracorporeal shock wave lithotripsy.
 Nearly half of them, 18 (48.6%), presented 
clinical history of urinary tract infection, and only five 
were taking prophylactic antibiotics as a therapeutic 
measure. Bacteria found in previous medical records 
are shown in Table-1.
 Twenty-two patients with staghorn calculus, 
who fulfilled the inclusion criteria, underwent meta-
bolic investigation. Urinary pH mean was 6.25 (range 
5.3 - 7.0), and the mean of 24-hour urinary volume 
was 1,914 mL (range 830 - 3,500). Metabolic altera-
tions (Table-2) were observed in 68.18% of patients 

Table 1 –  Incidence of different bacteria types identified 
in previous medical records.

Agent N (%)

Proteus mirabilis 5 (27.7)
Escherichia coli 4 (22.2)
Klebsiella 1   (5.6)
Enteroccocus faecalis 1   (5.6)
Streptococcus 1   (5.6)
Non identified  6 (33.3)
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(15/22), and 9 of them presented concomitant history 
of urinary tract infection.

COMMENTS

 Staghorn calculus is the most severe presen-
tation of urinary tract lithiasis. Although UTI plays 
an important role in its formation, there are several 
other contributory factors, especially metabolic dis-
orders. However, these disorders are not routinely 
investigated in these patients, and its frequency var-
ies widely according to ethnical and environmental 
factors. Different studies of metabolic assessment in 
patients with urinary lithiasis have reported a high 
incidence of metabolic disorders as a causal factor 
(3,4). Recently, Akagashi and others (5) evaluated 82 
Japanese patients with staghorn calculus and found 
the following metabolic alterations: hypercalciuria in 
37.8% and cistinuria in 2.4%. Only 24.4% of patients 
had UTI, which is lower than the data from Western 
countries. As for gender, there was no difference, con-
tradicting reports that show female predominance due 
to higher susceptibility of urinary tract infection.
 Resnick and others (6) reported that, in 
Western countries, metabolic alterations correspond 
to 52.9% in men and 40.7% in women with staghorn 
calculus. These findings suggest that, in these coun-
tries, metabolic disorders usually coexist with urinary 
tract infection.
 A Thai random study of 5,445 lithiasic pa-
tients observed frequent complete staghorn calculus 
in 86 of them (1.6%). Positive urine culture was 

identified in 59.3% of patients, and hyperurecemia, 
the most common metabolic disorder, was found in 
61.8% of patients with this calculus (7).
 Staghorn calculus in children is usually re-
lated to congenial malformations of the urinary tract 
associated with infection and also metabolic diseases 
such as cystinuria, renal tubular acidosis and altera-
tions like hypercalciuria and hyperuricosuria.
 Ali and Rifat (8) studied 204 children with 
urinary lithiasis in Iraq, and identified the etiology 
in 189 (92.6%), and the others were considered id-
iopathic. Twenty-nine patients (14.2%) had staghorn 
calculus; 27 had history of urinary infection, and 25 
had urinary tract malformation. Metabolic disorders 
were the most common cause, found in 106 children, 
and in 52 (25.5%) they were associated with infection. 
Although metabolic disorders are the most frequent 
cause, its diagnosis can be difficult due to urinary tract 
infection.
 As for patients with staghorn calculi and 
urinary tract infection, it is important to distinguish 
whether the infection was caused by ureases-produc-
ing bacteria that lead to calculus formation, especially 
the struvite, or just a complication due to metabolic 
disorders. Former reports have shown that 50% 
of patients with calculus associated with infection 
presented metabolic disorders which are responsible 
for the initial calculus formation (5), showing the 
importance of metabolic investigation.
 A study that evaluated biochemical risk 
factors concluded that the metabolic evaluation of 
patients with staghorn calculus seems to be important 
in the follow-up after surgical treatment (9).
 There are limited publications related to the 
metabolic aspects of staghorn calculus formation and 
there are no Brazilian scientific publications focusing 
on the evaluation of this problem in our country. Our 
experience, from a regional reference center for cal-
culi treatment, found 5.8% of patients with staghorn 
calculus from the total number sent for investigation 
of metabolic disorders. Because patients are not rou-
tinely sent for metabolic evaluation, this statistic may 
have been underestimated in our Service. There was 
female predominance due to characteristic factors 
related to their urinary tract. There were 27% (10/37) 
cases of nephectomies caused by lithiasis complica-
tions, and 18 (48.6%) patients had a previous history 

Table 2 – Outcome of metabolic assessments in patients 
with staghorn calculus.

Metabolic Alterations N (%)

Hypercalciuria 9 (64.2)
Hypocitraturia 8 (53.3)
Hyperuricosuria 3 (21.4)
Hypomagnesuria 2 (14.2)
Hyperoxaluria 1  (7.1)
Primary hyperparathyroidism 1  (7.1)
Renal tubular acidosis type 1 1  (7.1)



661

Metabolic Investigation of Patients with Staghorn Calculus

of urinary tract infection. There was only one case of 
stenosis of the pyeloureteral junction.
 Metabolic alterations were identified in 15 
(68.2%) of 22 patients evaluated, corroborating its im-
portance as a contributing factor to staghorn calculus 
etiology. Thus, the presence of metabolic disorders in 
more than half of patients with this calculus highlights 
the importance of metabolic evaluation protocols. It 
is fundamental to correct metabolic disorders and 
control urinary infection in order to prevent recurrence 
of these calculi. Prevention is particularly difficult in 
these patients with recurrent infections. Therefore, 
they need careful follow-up with routine antibiotic 
therapy and urinary acidification control.

CONCLUSION

 Metabolic analysis is important to be done 
mainly in the cases of staghorn calculus without uri-
nary infection, however, this may not be the isolated 
etiology of these calculi. Thus, the clinical treatment 
of this disorder may be the only way to prevent its 
recurrence.
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EDITORIAL COMMENT

 Etiologic investigation on urolithiasis is 
always of great interest because urologists often do 
not observe that the stone is a symptom and not a 
disease.
 This Brazilian study underlines the high per-
centage of metabolic disorder (nearly 70%) in patients 
with staghorn stones. This aspect is really interesting 
because usually we associate complex lithiasis with 
infection without classifying if the infection is estab-
lished before or after stone formation.
 The authors did not perform stone exami-
nation and we therefore assume that this aspect is 
integrated in the metabolic study of lithiasis, because 
for example the major presence of calcium oxalate or 
calcium phosphate (brushite) in a stone may orientate 
towards a metabolic alteration instead of an infec-
tious cause like in a struvite or apatite stone. We must 
remember that this does not always have a simple 

interpretation because often stones are irregularly 
mixed.
 Another important aspect that is the presence 
of metabolic alteration in patients who have under-
gone nephrectomies because if this is the case in most 
of them it suggests that a metabolic study should be 
mandatory.
 In conclusion, we think that a metabolic 
study is necessary in all patients at risk for relapse 
like young, recidivated, multiple or bilateral lithiasis, 
familiarity, congenital or acquired solitary kidney 
and of course in patients with complex stones where 
often kidney function is reduced and we need to 
reduce possibility to develop a stone in contralateral 
kidney.
 We hope that this field of study will not be 
abandoned because it may reduce patient suffering 
and health expenses due to relapse reduction.

Dr. Mario Motta & Dr. Alberto Saita
Department Urology 

University of Catania, Italy
E-mail: mmotta @unict.it

EDITORIAL COMMENT

 Most of the recent publications regarding 
staghorn calculi have focused on management issues. 
Thus, the study by Amaro et al. “Metabolic investiga-
tion of patients with staghorn calculi: Is it necessary?” 
is a welcome reminder that the cornerstone of therapy 
for recurrent nephrolithiasis is prevention. The authors 
screened a large population of adult stone patients, 
identifying 37 of 630 or 5.8% as having staghorn 
calculus. Half had a history of urinary tract infection. 
The overwhelming majority were women, a statistic 
that has been shown in previous epidemiologic studies 
of staghorn calculus. Of 22 patients who underwent 
metabolic evaluation, nearly 70% had a demonstrable 

metabolic abnormality including hypercalciuria, hy-
pocitraturia, hypomagnesuria, and hyperuricosuria. 
This percentage is reasonably close to the percentage 
of patients identified with a metabolic abnormality 
in the non-staghorn population of stone patients (1). 
Why, then, would some individuals develop staghorn 
calculi and others not? It is possible that abnormal 
solute excretion is a risk factor for stone formation but 
that other factors determine the growth and presenta-
tion of the stones. Thus, some individuals may have a 
single stone, others have multiple bilateral stones, still 
others have enormous space-filling staghorn calculi. 
One of these factors may be the occurrence and bacte-
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riology of urinary tract infections. Another possibility 
is that the characteristics of the uroepithelium or urine 
contents of patients who develop urinary tract infec-
tions are similar to those with patients who develop 
stones. Uromodulin abnormalities, for example, have 
been implicated in the development of both stones 
and urinary tract infections (2).
 It would have been of interest to know the 
composition of the staghorn calculi and to determine 
the correlation between staghorn stone composition 
and the urinary metabolic analysis. For example, 
was hypercalciuria seen in patients who had only 
calcium oxalate or calcium phosphate stones or was 
it also associated with the development of struvite 
stones? Despite the absence of these data, this study 

reminds us that stones develop as a result of abnormal 
supersaturation and that prevention depends in large 
part on limiting urine solute excretion and/or concen-
tration. While we are looking for the ideal techniques 
for management of this very challenging condition, 
let us not forget the basics of prevention.
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ABSTRACT

Purpose: In this study, we investigated the ability of UroVysionTM to assess response to intravesical therapy in patients 
with high risk superficial bladder tumors.
Materials and Methods: We performed a retrospective review of patients undergoing intravesical therapy for high risk 
superficial bladder tumors. Urine specimens were collected for UroVysionTM analysis before and immediately after a 
course of intravesical therapy. Cytology and cystoscopy were performed six weeks after treatment, using either a positive 
cytology or visible abnormality on cystoscopy as a prompt for biopsy. The operating characteristics of the UroVysionTM 
test were then determined.
Results: 41 patients were identified in whom 47 cycles of induction and 41 cycles of maintenance intravesical therapy 
were given during the study period. This yielded a total of 88 treatment and evaluation cycles. Median follow-up was 9 
months per induction (range 1-21 months) and 13 months per patient (range 1-25 months). A total of 133 urine samples 
were collected for UroVysionTM of which 40 were positive. Based upon standard clinical evaluation, 41 biopsies were 
performed which detected 20 recurrences. UroVysionTM testing performed immediately upon completion of therapy for 
the 41 patients undergoing biopsy yielded a sensitivity, specificity, and accuracy of 85%, 61%, and 71%.
Conclusions: The use of UroVysionTM following intravesical therapy for high-risk superficial bladder tumors helps to 
identify patients at high risk of refractory or recurrent disease who should undergo immediate biopsy under anesthesia.

Key words: bladder neoplasms; superficial; BCG; interferons; chemotherapy; follow-up
Int Braz J Urol.  2009; 35: 664-72

INTRODUCTION

 In the United States, there are approximately 
68,000 new cases of urothelial carcinoma of the blad-
der (UC) diagnosed each year, resulting in 14,000 
deaths annually (1). A recent population based study 
found that 32-47% of all bladder cancer deaths may 
be preventable, and that preventable deaths are more 
common in patients who initially present with non-

 Clinical UrologyClinical Urology

muscle invasive disease (2). Currently, the standard of 
care for high risk superficial bladder tumors (HRSBT) 
is transurethral resection of bladder tumor (TURBT) 
and intravesical therapy (IVT). Following a 6 week 
course of IVT, patients usually undergo a 6 week wait-
ing period prior to cytology and cystoscopy to allow 
any abnormalities caused by IVT to normalize. How-
ever, for patients in whom IVT fails, this is merely 
a period during which lymph node metastasis could 

doi: 10.1590/S1677-55382009000600005 
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occur or the bladder disease can progress. Therefore, a 
test which is able to accurately predict which patients 
have responded favorably to IVT within a week of 
completion of IVT could lead to both earlier initia-
tion of second line therapy and potentially significant 
improvements in survival.
 Fluorescence in situ hybridization (FISH) is a 
technique that uses fluorescently labeled DNA probes 
to assess cells for chromosomal alterations. UroVysi-
onTM (Vysis, Downers Grove, IL., USA)  is a Food and 
Drug Administration approved FISH probe set which 
detects gain in copy number of chromosomes 3, 7, and 
17 and homozygous deletion of 9p21. Multiple stud-
ies have shown a significantly higher sensitivity than 
cytology for detecting UC, including even in high-
grade cancers, while it maintains the high specificity 
of cytology (3). Additionally, UroVysionTM is a useful 
test in cells with atypical or suspicious cytology, as is 
often observed during IVT, because it relies on DNA 
alterations rather than morphologic changes (4).
 In this study, we assessed the ability of 
UroVysionTM FISH performed before and at the 
completion of an induction cycle of IVT to predict 
the results of biopsy prompted by standard clinical 
evaluation - cytology and cystoscopy - performed 6 
weeks after the last intravesical dose.

MATERIALS AND METHODS

 The University of California San Francisco 
(UCSF) Urologic Oncology Database has Institution 
Review Board approval to collect clinical, pathologic, 
and follow-up data on consenting patients who have 
been seen and treated for genitourinary cancer at 
UCSF. The database was queried for patients who 
were treated with IVT for HRSBT between 2006 and 
2008, a time which corresponded to the implementa-
tion of routine UroVysionTM testing in these patients. 
This procedure identified a total of 41 patients who 
comprised the study cohort.
 Patients were followed-up according to in-
stitutional standard of care. In general, this included 
voided cytology and UroVysionTM prior to initiation 
of IVT. Following the induction course of 6 weekly 
doses, a repeat voided urine specimen was collected 
for UroVysionTM at or within one week of completion 

of IVT. Voided/barbotage cytology and cystoscopy 
were performed 3 months after initiation of IVT. A 
positive cytology or visible abnormality on cystoscopy 
was a prompt for biopsy. Documented superficial re-
currence on biopsy was an indication for re-induction 
or radical cystectomy. Maintenance IVT was admin-
istered in 3 weekly doses 6 weeks after completion of 
the induction course and repeated in 3 weekly doses at 
6 monthly intervals for the following 18-24 months. 
Routine surveillance cystoscopy and cytology were 
performed at 3 monthly intervals for the first 2 years 
and every 6 months thereafter up to 5 years.

UroVysionTM Analysis

 The UroVysionTM test consists of commer-
cially available DNA probes in the pericentromeric 
regions of chromosomes 3, 7, and 17 as well as to the 
9p21 locus. Slides were interpreted by the same mo-
lecular cytopathologist (A.B.). They were diagnosed 
as positive based on ≥ 4 cells showing polysomy of 
chromosome 3, 7 or 17, or ≥ 12 cells demonstrating 
hypodiploid 9p21 content. A minimum of 25 cells 
were considered as a sufficient sample for the test.

Statistical Analysis

 The primary objective was to calculate the 
sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), and accuracy 
of an UroVysionTM test performed immediately after 
6 weeks of intravesical therapy. Biopsy results were 
considered as the reference standard. The second-
ary objective was to determine whether a change in 
UroVysionTM over the course of therapy had greater 
predictive capabilities.

RESULTS

 Demographic and clinical data of the 41 pa-
tients in this study are shown in Table-1. A total of 47 
cycles of induction IVT and 41 cycles of maintenance 
IVT were given during the study period. Six patients 
underwent re-induction for biopsy proven superfi-
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cial recurrence. This yielded a total of 88 treatment 
and evaluation cycles. In total, the patients were a 
relatively high risk group for IVT with 56% already 
having failed at least one course of prior IVT, and 
67% of the patients with a high grade T1 disease 
and/or carcinoma in situ (CIS). Of the patients who 
began induction with HG T1 disease, 11 out of 19 had 
repeat TURBT prior to receiving intravesical therapy. 
Of the patients who did not undergo repeat TURBT, 
4 had focal lamina propria invasion alone, 2 were 
nonagenarians with multiple medical problems, and 
2 were referred after induction had already begun.

 Median follow-up was 9 months per induction 
cycle (range 1-21 months) and 13 months per patient 
(range 1-25 months). Forty-one biopsies were per-
formed which detected 20 recurrences. Five patients 
underwent radical cystectomy for disease refractory 
to multiple courses of intravesical therapy (n = 4), 
or inability to tolerate induction intravesical therapy       
(n = 1). One patient had progressed to muscle invasive 
disease. In addition, 2 patients developed upper tract 
recurrences with 1 who underwent a nephroureterec-
tomy and 1 who was awaiting surgery.
 A total of 133 voided urine samples were 
collected for UroVysionTM. Fifty-two tests were 
performed prior to IVT (29 before induction, and 
23 before maintenance), of which 13 were positive. 
Eighty-one were performed after IVT (36 after induc-
tion and 45 after maintenance), and 27 were positive. 
The results of testing for the patients who underwent 
biopsy are illustrated in Figure-1. A total of 34% of 
patients after IVT had an equivocal cytology. The 
characteristics of immediate UroVysionTM performed 
6 weeks after the last intravesical dose appear in 
Table-2. Correlation testing before IVT revealed 
that there was no correlation between cytology and 
UroVysionTM results (r = 0.15 p = 0.57). Correlation 
testing after IVT showed a weak correlation between 
cytology and UroVysionTM results (r = 0.27 p = 0.06). 
We also evaluated the characteristics of the UroVysi-
onTM test with anticipatory positive and upper tract 
recurrences included as “true positives”. These data 
are shown in Table-2. We defined anticipatory posi-
tive as those patients with a positive UroVysionTM-
negative biopsy at 3 months who later had a positive 
UroVysionTM-positive biopsy within 6 months.
 During 44 cycles, the patients had an UroVys-
ionTM test performed both before and after therapy. 
Of these patients, 19 had a biopsy performed based 

Table 1 – Summary of patients and their tumor charac-
teristics.

Median Patient Age (range)    66 (40-96)
No. Gender (%)

Male    32 (78)
Female      9 (22)

No. Prior IVT (%)    23 (56)
No. Grade and Stage at Induction (%)

LGTa      4 (8)
HGTa      7 (15)
HGTa + CIS      3 (6)
HGT1    12 (26)
HGT1 + CIS      7 (15)
CIS    14 (30)

No. Type of Induction IVT (%)
BCG    31 (66)
BCG + IFN      9 (19)
Chemotherapy      7 (15)

IVT = intravesical therapy; LG = low-grade. HG = high grade; 
CIS: carcinoma in situ; BCG = bacillus Calmette-Guerin; IFN 
= interferon.

Table 2 – Ability of an immediate UroVysionTM to predict 6 week biopsy findings.

* adjusting for detection of upper tract and anticipatory positive disease. PPV = positive predictive value; NPV = negative predictive 
value.

Sensitivity Specificity PPV NPV Accuracy

Cytology (n = 33) 56% 88% 82% 68% 73%
UroVysionTM (n = 35) 85% 61% 61% 85% 71%
UroVysionTM* (n = 35) 88% 73% 78% 85% 81%
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upon abnormal standard clinical evaluation. The 
results are shown in Table-3. The NPV of a change 
in UroVysionTM from positive to negative compared 
with a post-IVT negative value alone increased from 
85% to 100%. The PPV of a change in UroVysionTM 
from negative to positive compared with a post-IVT 
positive value alone increased from 59% to 67%.
 In 2 patients, UroVysionTM testing did not pre-
dict disease recurrence, which was detected by biopsy 
(true false negative). In one patient disease recurrence 
was detected by cystoscopy, while in 1 patient this 
was missed by clinical tests as well. This patient was 
1 of 2 patients included in the study who had a biopsy 

A

B

Figure 1 – Pre- and post-intravesical therapy results. A) Cytology. B) Fluorescence in situ hybridization - FISH. IVT = 
intravesical therapy.

performed because they had been receiving a novel 
chemotherapy regimen following immunotherapy 
failure. In a total of 7 patients, UroVysionTM testing 
predicted disease recurrence even though the biopsy 
was negative. Only 3 of these patients had no evidence 
of recurrence in follow-up (true false positive). Three 
patients had disease recurrence in the bladder at 3 or 
6 month surveillance (anticipatory positive FISH). 
One patient had an upper tract recurrence 3 months 
after the positive FISH and negative biopsy. One pa-
tient is still awaiting a 3 month evaluation. In a total 
of 4 patients, a positive UroVysion test was the only 
predictor of recurrent disease (2 in the bladder and 2 
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in the upper tract), as both cytology and cystoscopy 
were negative in these patients.

COMMENTS

 Despite improvements in surgical technique, 
refinements in adjuvant intravesical therapy, and 
small, but real increased disease specific survival 
with chemotherapy, there has been no real change 
in the age-adjusted total mortality rate in urothelial 
carcinoma in the past 20 years (5). Patients with low 
grade stage Ta disease have as little as a 5% chance 
of progression and even smaller risk of bladder cancer 
specific mortality (6). Patients who present with high 
grade stage ≥ T2 disease may have a somewhat fixed 
70% 5 year disease specific survival. In contrast, pa-
tients who present with HRSBT have a lethal disease 
in a potentially curable form.
 There are only a few series of patients with 
HRSBT that have undergone cystectomy at diagnosis; 
therefore, the 83% 10 year disease specific survival 
rate reported in one early cystectomy study could have 
been underestimated (7). In comparison, the 10 year 
disease specific survival rate of patients with HRSBT 
in a randomized clinical trial of Bacillus Calmette-
Guerin therapy was only 70% (8). A further study 
has shown that as use of IVT for HRSBT increased, 
survival of patients who eventually undergo radical 
cystectomy has dramatically decreased (9). In fact, 
patients with HRSBT who progress to muscle invasive 
disease while undergoing IVT have a 10 year disease 
specific survival of only 27% (7). Reasons for such 
dramatic differences in survival are multifactorial; 
however, there is evidence to support the concept 

Table 3 – Results of biopsy in patients with a change in UroVysionTM over course of intravesical therapy.

UroVysionTM Results N. Patients Biopsy Positive NPV/PPV

Negative/Negative 7 29%   71%

Positive/Negative 1  0% 100%

Negative/Positive 6 67%   67%

Positive/Positive 5 60%   60%

PPV = positive predictive value; NPV = negative predictive value.

that the risk of death from under or untreated high 
risk disease increases with time.
 Three prior studies have evaluated the use of 
FISH in monitoring response to IVT in patients with 
HRSBT (10-12). The conclusion of these studies was 
that a positive post-IVT FISH is useful in predicting 
eventual relapse, with one study also showing a higher 
chance of progression. While these studies showed the 
important prognostic efficacy of FISH, no studies have 
suggested the use of FISH in order to prompt a change 
in management. Given the unsatisfactory high mortal-
ity in patients who progress during IVT, we believe 
that changes in the management of this group of UC 
patients are needed. With the goal of decreasing the 
time required to detect refractory or recurrent disease, 
we conducted this study to evaluate the usefulness of 
UroVysion FISH in patients undergoing IVT.
 We found that a voided UroVysionTM  per-
formed immediately after completion of an IVT 
cycle had an accuracy of 71% in predicting findings 
on biopsy 6 weeks later. This is in agreement with 
the combined accuracy of cytology and cystoscopy 
in other reported studies (65-84%), (13-15) but can 
be achieved without any waiting period. Importantly, 
cytology was equivocal in one out of every three 
patients after IVT, potentially limiting its usefulness 
in this setting. The accuracy of UroVysionTM was 
lowered mainly by a PPV of 61%. However, in this 
group of patients with high risk disease, the ideal test 
may be one with a high NPV. In this study, the NPV 
of UroVysionTM testing was 85%. Thus, under these 
conditions, a negative UroVysionTM could be useful 
to select a group of patients who could be monitored 
for 6 more weeks prior to standard evaluation with 
cytology and cystoscopy. In addition, the accuracy of 
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UroVysionTM in this study was significantly affected 
by both anticipatory positive FISH tests and by upper 
tract recurrence. Including these as “true positive” 
results this would increase the PPV to 78% and the 
overall accuracy of UroVysion to 81%. Patients who 
change from positive to negative or negative to posi-
tive have even higher NPV and PPV, respectively, 
although these data are based on a small sample 
size.
 Although there has been a tendency to move 
away from post-IVT protocol biopsies based on pub-
lished reports, (15) many randomized trials continue 
to employ protocol biopsy as the standard method of 
evaluation rather than cystoscopy alone (16). In our 
series, biopsy of all patients with a positive UroVysi-
onTM test alone (negative cytology and cystoscopy) 
would have resulted in 6 extra biopsies. However, 
biopsy (or upper tract investigation) of all patients 
with only a positive UroVysionTM would have detected 
disease in 3 patients missed by routine cystoscopy and 
cytology. In addition, our data suggest that patients 
with a negative UroVysionTM can likely be safely 
monitored until the standard 3 month time point, as 
the 2 “false negative” cases showed “dysplasia” on 
biopsy which were treated clinically as a recurrence. 
Therefore, there were no failures of the UroVysion 
test to detect biopsy proven recurrence.
 Potentially more importantly, we believe 
there is value in determining which patients need 
further evaluation with biopsy earlier than the stan-
dard schedule. A total of  70% of our patients with a 
positive UroVysionTM had recurrent HGTa/T1 disease. 
While CIS has been observed in late responders in 
11% of patients, (17) it is unlikely that this would be 
the case for patients with a frank tumor. Thus, wait-
ing 6 more weeks for these patients would only have 
led to potential disease progression. Therefore, the 
positive UroVysionTM would lead to earlier TURBT 
and potentially earlier re-induction, or possibly ear-
lier cystectomy. It is important to note that the most 
recent reported guidelines for the management of non-
muscle invasive bladder cancer states that cystectomy 
should be considered for initial therapy of select pa-
tients, (18) let alone patients who have likely already 
failed one induction course of IVT. According to the 
European Organization of Research and Treatment of 
Cancer risk tables, this might include (in this setting of 

already high risk patients) in particular those patients 
with multifocal disease, large tumors, or HGT1 with 
CIS (19).
 Limitations of our study include its retrospec-
tive nature, lack of availability of UroVysion test 
in all patients, particularly before initial diagnostic 
TURBT, and that all patients did not undergo a bi-
opsy. We now have a protocol that includes routine 
pre-TURBT UroVysion testing, followed by tests 
prior to and after induction IVT as well as before and 
after maintenance therapy. Another critique might 
our hipothesis that earlier detection and treatment of 
refractory disease improves outcome. Given the added 
cost of UroVysionTM, an important next step will be 
to perform a prospective study to determine whether 
or not improvement in disease specific and overall 
survival is observed.

CONCLUSIONS

 In patients with HRSBT undergoing IVT, 
UroVysion testing performed immediately upon 
completion of therapy can predict 6 weeks post IVT 
biopsy result with a sensitivity, specificity, and ac-
curacy of 85%, 61%, and 71% respectively.
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EDITORIAL COMMENT

 This article retrospectively analyses the abil-
ity of UroVysionTM FISH test performed immediately 
after last intravesical therapy instillation to predict 
outcome of follow-up evaluation after 6 weeks. Aim 
is to reduce standard 6 weeks waiting while disease 
may progress.
 Unique characteristic of UroVysionTM FISH 
test lies in its ability to actually demonstrate / identify 
genetically abnormal - pathological cells. Unfortu-
nately, mere presence of genetically abnormal cells 
is not synonymous with tumor presence, therefore, 
test performance, also according to the present study 
results, is not ideal, but still promising and in agree-
ment with other reports (1).
 One should avoid the temptation to act solely 
on results of this test as in a rather bizarre case I re-
cently observed. Nephroureterectomy was performed 
solely based on positive Urovysion FISH result from 
upper urinary tract and only dysplasia, no malignancy 
was found on the pathology sample.

 Approach authors preliminary evaluated 
- using UroVysion FISH for early identification of 
non-responders to intravesical therapy, who are at 
high risk for disease progression and therefore dismal 
prognosis - is promising, but at the moment far from 
proven or tested. There are more questions open than 
answered (for example basic science reasoning, why 
testing after 6th, not 5th instillation, what is dynamics 
of treatment response, etc.). However, in the future, 
role of UroVysion FISH test, sometimes disputed (2), 
may become established just in such scenarios, which 
deserve further studies.
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EDITORIAL COMMENT

 This study assesses the use of the UroVysi-
onTM FISH test in order to predict whether intravesical 
Bacillus Calmette-Guerin (BCG) treatment was ef-
fective shortly after completion of the therapy course. 
This allowed identification of patients that are refrac-
tory to BCG treatment who should be considered for 
cystectomy with a sensitivity of 88% and a negative 
predictive value of 85%. The advantage of this evalu-
ation by FISH is that earlier assessment of refractory 
disease, i.e. directly after completion of a series of 
intravesical therapy, may prompt earlier cystectomies. 

This may then theoretically shorten the time during 
which metastatic disease may develop and lives may 
be saved. Although the patient group in this study is 
small, these results are promising and warrant further 
extended and prospective studies. Such a study might 
also include a FISH test on the primary tumor in order 
to be able to select patients whose tumors do show 
chromosomal abnormalities in the FISH test.
 Another advantage is that FISH and other 
urine tests can be “anticipatory positive” that is they 
can detect tumors that were not seen by cystoscopy. 
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This phenomenon can be explained by the fact that 
cystoscopy is not 100% sensitive (sensitivity estimates 
range from 63-85%) (1,2) or that some tumors are yet 
too small to be seen. Hence, a urine test may identify 
more patients that have to be followed more strin-
gently. In addition, urine tests are able to detect upper 
tract recurrences that cannot be seen by cystoscopy 
as was also the case in this study (3).
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ABSTRACT

Purpose: Both the diagnosis of prostate cancer (PCa) and the physiologic outcomes of surgical treatment impact the male’s 
psychological sphere. However, current research advocates a refocusing of outcomes directed to the PCa “couple”. Herein 
we acquire insight into perspective and concordance regarding male physiological function from the standpoint of a couple 
recovering from PCa surgery.
Materials and Methods: Couples whereby the male partner had undergone primary surgical treatment for PCa were 
mailed a Retrospective Sexual Survey (RSS) packet consisting of male and female partner questionnaires. RSS questions 
surveyed physiological changes in libido, foreplay, erection and arousal, orgasm and ejaculation in addition to perceived 
psychological impact. Patients’ and partners’ scores were evaluated to determine the concordance of both individual items 
as well as domain sums.
Results: Twenty-eight couples completed the questionnaires. Only about 40% of men and women were happy with their 
levels of sexual interest with 82% concordance. Urine loss during orgasm was reported by 43% of men; the majority of 
participants were bothered by it. Ejaculation changes were observed by 96% of men (concordance 96%) with most reporting 
anejaculation. A change in orgasm experience was noted by 86% of men (and 36% of their female partners, p < 0.0001). 
Despite the change, the majority of men and women reported being satisfied with their ability to climax.
Conclusion: Our results indicate that patients and their female partners may interpret differently the same physiological 
outcomes of PCa surgery. This information could be useful to better counsel the PCa couple and help patients and partners 
adjust after surgery.

Key words: prostatic neoplasms; prostatectomy; sexual dysfunction, physiological; couples therapy
Int Braz J Urol.  2009; 35: 673-82

INTRODUCTION

 Prostate cancer (PCa) is the second most 
lethal cancer for adult men in the United States (1). 
Many of the patients diagnosed with PCa choose to 
undergo surgical treatment. The anxiety of cancer 
diagnosis coupled with the side effect profile as-
sociated with surgical treatment impact the male’s 

 Clinical UrologyClinical Urology

psychological state (2,3). Prostate cancer surgery will 
result in variable degrees of impaired urinary control 
and sexual dysfunction. Research suggests that not 
only is the patient affected by these events but also the 
partner (4,5). When men are in a stable relationship, 
the couple’s perspective becomes an important issue 
and necessitates a refocusing of outcomes directed 
to the prostate cancer “couple” (5). Although sexual 

doi: 10.1590/S1677-55382009000600006 
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dysfunction has been shown to be related to psycho-
logical impairment in males (2), this aspect has not 
been yet addressed from a couple perspective.
 In this study we acquired insight into the 
couples’ perspective and concordance regarding the 
physiological male function from a psychological 
view of the couple recovering from primary surgical 
treatment for PCa.

MATERIALS AND METHODS

 A total of 246 couples whereby the male 
partner had previously undergone primary surgical 
treatment for PCa at the Duke University Medical 
Center by a single surgeon (TJP) between 2002 and 
2007 were mailed a Retrospective Sexual Survey 
(RSS) packet consisting of a specific Institutional 
Review Board approved informed consent form and 
male and female questionnaires. Only heterosexual 
couples being together before and after treatment 
were enrolled. Male partners received a patient RSS 
and International Index of Erectile Function (IIEF); 
female partners received a partner RSS and Female 
Sexual Function Index (FSFI). The IIEF and FSFI are 
validated instruments (6,7), while patient and partner 
RSS are a series of hypotheses generating questions. 
The RSS consists of 47 items, most assessed in a 
binary fashion or on a 1 to 5 Likert scale (Appendix 1 
and 2  -  see on-line Journal http://www.brazjurol.com.
br/november_december_2009/Tsivian_673_682_
appendix.pdf  for details). In this study we focused on 
RSS questions that surveyed physiological changes 
in libido, foreplay, erection and arousal, orgasm and 
ejaculation in addition to psychological burden of 
postoperative changes on both the patient and his 
partner.
 RSS, IIEF and FSFI scores were recorded. 
IIEF scores based on a 15-item questionnaire were 
additionally recalculated to fit a shorter 5-question 
version, the IIEF-5 (8) which is more familiar to clini-
cians. RSS responses were compared between patients 
and partners using Chi-squared or Fisher’s exact test 
as appropriate. Descriptive statistics were generated. 
Patients’ and partners’ scores were evaluated in a 
paired manner to determine the concordance in dif-
ferent RSS questionnaire items and domains to more 

specifically address couple perspective. Concordance 
was computed based on each couple responses on each 
single item. Whenever both the patient and his partner 
gave the same response it was considered concordant 
on the particular item. For items graded on a Likert 
scale, deviation of ± 1 grade was deemed concordant. 
In calculating concordance rates we excluded couples 
whenever one of the members did not respond. For 
Likert scale items, distributions were analyzed and 
average scores computed. Statistical analysis was 
performed using SAS software v9 (SAS Institute Inc., 
Cary, NC). The study was Institutional Review Board 
approved.

RESULTS

 A total of 28 couples completed the question-
naires (response rate of 11.4%) and were enrolled in 
this study. The patients surveyed were treated between 
2002 and 2007 with an average mean follow-up of 
28 months after surgery. Patients’ median age was 
62 years (range 48-75); 82% were Caucasians, 14% 
African Americans and 4% Native Americans.
 Surgical interventions were distributed as 
follows: 18% cryoablation (20% nerve sparing), 21% 
robotic radical prostatectomy (0% nerve sparing) and 
61% retropubic radical prostatectomy (71% nerve 
sparing). Male patients had a median IIEF score of 
52.5 (range 5-74), corresponding to a shortened IIEF-
5 median score of 18 (5-25) after surgery. Of note 
10 patients (42%) scored 21 or more on the IIEF-5, 
indicating good erectile function in our cohort of 
patients following surgical treatment. Detailed IIEF 
results are reported in Table-1. A summary of the 
female partners’ FSFI scores is reported in Table-2.
 RSS questionnaires evaluated the physiologi-
cal domains of foreplay, libido, erection and arousal, 
ejaculation and orgasm; detailed description of the 
results and the respective concordance rates are re-
ported in Table-3.
 No statistically significant differences (p > 
0.05) we recorded between male patients and their 
female partners’ responses in libido and foreplay 
domains. There was a > 80% concordance on use 
and helpfulness of foreplay. While > 70% of pairs 
stated they utilized more or the same foreplay after 



675

Couple View of Sexual Dysfunction Prostate Cancer Surgery

PCa treatment, the concordance was only 48%. In the 
libido domain, only 43% of men and 39% of women 
reported being happy with their level of sexual inter-
est (82% concordance), although the average score 
was identical (3.21) between patients and partners, 
response distribution differed between the two sexes; 
among women “moderate” was the most common 
response while among men the responses were widely 
distributed between the different options (Figure-1 
A). Out of all men and women, < 40% declared being 
happy with their partner’s level of desire with 86% 
concordance and similar distribution of responses 
(Figure-1 B) with an average score of 3.32 and 3.29 
for male and female responders, respectively.
 Although 43% of patients reported urine 
loss during orgasm, only 32% of women noticed this 
(concordance 75%), 58% of men and 60% of their 

female partners reported being bothered by it. More 
than one-half of patients and partners reported that 
the appearance of the patient’s penis had changed 
(71% concordance), of those 29% of men and 14% 
of women are bothered by the change.
 Regarding the erection/arousal domain, cou-
ples reported a sensible drop in the number of times 
sex was initiated after surgery: 50% of men and 39% 
of women replied 0-2 times in the last 4 weeks (18% 
and 14% gave the same response when asked about 
this before surgery). The concordance rates dropped 
from 93% on initiating sex before surgery to 80% on 
the item after surgery. Response distribution regard-
ing erection/arousal levels was similar in patients 
and partners (Figure 2 A and B). Interestingly, 68% 
of men considered themselves at least partially potent 
(and so did 61% of women), but the concordance rate 

Table 1 – Male patient IIEF-15 and IIEF-5 scores after surgical treatment of prostate cancer.

Domain Median Range Mean Standard Deviation Possible Scores

Erectile function 22 1-30 18.27 10.63 1-30
Orgasmic function  6 0-10   5.54   3.35 0-10
Sexual desire  7 2-10   6.76   2.18 2-10
Intercourse satisfaction    10.5 0-15   8.73   4.98 0-15
Overall satisfaction   7 2-10   6.64   2.75 2-10
IIEF-15 Total score    52.5 5-74 45.25 20.66 5-75
IIEF-5 total score 18 5-25 15.75   7.83 5-25

IIEF = International Index of Erectile Function.

Table 2 – Female partner FSFI domain scores.

Domain Median Range Mean Standard Deviation

Desire 3.6 1.2-6  3.69 1.50
Arousal 4.5 0-6  4.09 1.83
Lubrication   4.95 0-6  3.99 2.18
Orgasm 4.8 0-6  3.99 2.17
Satisfaction 3.8 1.6-5.2  3.60 0.84
Pain            6 0-6  4.43 2.40
Total score          26.3 2.8-34 24.82 8.44

FSFI = Female Sexual Function Index. 
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was only 59%. Of note, 32% of men reported using 
medications to improve erections, compared to 85% of 
women who stated their partner had used medications 
(p < 0.0001). On this question, a 50% concordance 
rate was registered.
 In the orgasm domain, the majority of men 
reported a change in their experience of orgasm, 
compared to 36% of their partners, p < 0.0001 (con-
cordance 36%). When asked how it changed, 33% of 
men attributed the change to no ejaculation, 17% said 
the orgasm was difficult to reach, and 17% reported 

the orgasm as less intense. When asked about their 
partner’s experience of orgasm, the figures inverted 
with significantly more men believing that their 
partner’s experience of orgasm had not changed while 
their partners believed that the patient’s experience 
had changed, p < 0.0001 (Figure 3 A and B). Despite 
the change, the majority of men and women reported 
being satisfied with their ability to reach orgasm. 
When asked about their partners, the figures were 
similar (p = 1). A change in ejaculation was observed 
by 96% men and 89% of women (96% concordance) 

Domain Question Response Male N 
(%)

Female 
N (%)

Chi Squared
p Value

Concordance 
(%)

Fo
re

pl
ay

M1/F1 
use foreplay?

yes 23 (82) 25 (89) 0.705 89

M2/F2
how foreplay changed?

more/ the 
same

21 (75) 20 (71) 1 48

M4/F4
foreplay helps?

yes 22 (79) 23 (82) 1 81

M4b/F4b
helps whom?

patient
partner

both

6 (21)
4 (14)
12 (43)

5 (18)
4 (14)
13 (46)

0.937 45

Li
bi

do

M1/F1
happy with your sexual interest?

very much 
/ much

12 (43) 11 (39) 1 82

M2/F2
happy with partner’s sexual 

interest?

very much 
/ much

11 (39) 10 (36) 1 86

M3/F3
patient loses urine during sex?

yes 12 (43) 9 (32) 0.582 75

M3b/F3b
does this bother?

patient
partner

both

7 (58)
0 (0)
1 (8)

3 (60)
0 (0)
1 (20)

1 50

M4/F4
urine loss affects sex?

yes 2 (17) 1 (8) 0.593 86

M6/F5
patient’s penis appearance 

changed?

yes 17 (61) 15 (54) 0.787 71

M7/F6
does this bother?

yes 8 (29) 4 (14) 0.329 77

M8/F7
partner thinks this bothers?

yes 6 (21) 11 (39) 0.245 75

Table 3 – Retrospective sexual survey results and the relative concordance rates. M - male questionnaire question, F - 
female partner questionnaire question.
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Er

ec
tio

n 
/ A

ro
us

al

M1/F1
your level of erection / arousal?

very high / 
high

8 (29) 12 (43) 0.403 77

M1/F2
patient’s erection level?

very high / 
high

8 (29) 8 (29) 1 88

M2/F3
sex frequency before surgery?

1-2
3-4
5+

5 (18)
9 (32)
14 (50)

4 (14)
0 (0)

11 (39)

0.04 93

M3/F4
sex frequency after surgery?

0-2
3-4
5+

14 (50)
7 (25)
7 (25)

11 (39)
12 (43)
3 (11)

0.201 80

M4/F5
consider patient potent?

yes
partially

12 (43)
7 (25)

8 (29)
9 (32)

0.503 59

M5/F6
methods to improve erection?

medica-
tions
penile 

injections
vacuum 
device
other

9 (32)
2 (7)

2 (7)

1 (4)

23 (85)
1 (4)

2 (7)

1 (4)

< 0.0001 50

M6/F8
these interrupt sex naturalness?

yes 12 (43) 11 (39) 1 62

O
rg

as
m

M1/F1
your orgasm changed?

yes 24 (86) 10 (36) < 0.0001 36

M2/F2
partner’s orgasm changed?

yes 5 (18) 23 (85) < 0.0001 26

M3/F3
satisfied with your ability to 

climax?

no sexual 
activity
very / 

moderately

2 (7)
21 (75)

2 (7)
17 (61)

0.349 68

M4/F4
satisfied with partner’s ability to 

climax?

very / 
moderately

21 (75) 20 (71) 1 76

Ej
ac

ul
at

io
n

M1/F1
ejaculation changed?

yes 27 (96) 25 (89) 0.611 96

M1a/F1a
how?

no ejacula-
tion

minimal 
fluid

urine loss

15 (54)
3 (11)
3 (11)

13 (46)
8 (29)
2 (7)

0.790 78

M2/F2
anejaculation bothers?

yes 5 (19) 3 (12) 0.705 83

Domain Question Response Male N 
(%)

Female 
N (%)

Chi Squared
p Value

Concordance 
(%)

Table 3  (continued) –  Retrospective sexual survey results and the relative concordance rates. M - male questionnaire 
question, F - female partner questionnaire question.
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Figure 1 – Distribution of patient and partner responses on a 1-5 scale (ex.: 5 - very high, 4 - high, 3 - moderate, 2 - low, 1 - very low 
or not at all). M - male patients, F - female partners. Libido domain. A) Question 1: “Over the last 4 week are you happy with your 
level of sexual desire or interest?”. B) Question 2: “Over the last 4 weeks, are you happy with the level of sexual desire or interest of 
your partner?”

with most men reporting no ejaculation. However, 
only 19% of men and 12% of women were bothered 
by this.

COMMENTS

 Recent research has shown that PCa diagnosis 
and treatment affects the psychology of both partners 

in the couple (5,9). In the case of PCa treatment, 
erectile dysfunction has to be specifically addressed 
as it represents a common treatment-related outcome. 
It is agreed that sexual dysfunction impacts male 
psychology and quality of life (2,10) but the effects 
on the couple are largely unknown. To the best of our 
knowledge, this is the first study focusing specifically 
on couple perspective on sexual function and its psy-
chological impact after surgery for PCa.

A

B
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Figure 2 – Distribution of patient and partner responses on a 1-5 scale (ex.: 5 - very high, 4 - high, 3 - moderate, 2 - low, 1 - very 
low or not at all). M - male patients, F - female partners. Erection / arousal domain. A) Question 1 (patient) / 1 (partner): “Over the 
last 4 weeks how would you rate the level of your erection/arousal during sexual activity or intercourse?”. B) Question 2 (patient) / 2 
(partner): “Over the last 4 weeks, how would you rate the level of your/your partner’s erection?”

 Our cohort of patients had variable degrees 
of erectile dysfunction after PCa surgical therapy 
when evaluated with the IIEF. More than one-half of 
the men had some degree of dysfunction reflected in 
IIEF-5 scores of less than 20 (11). Similarly, among the 
female partners, the majority may have female sexual 
dysfunction using a proposed FSFI cutoff value of 
26.55 (12). These data suggest that sexual dysfunction 
following surgery for PCa impacts both members of 

the couple, and in the female partner the dysfunction is 
most likely due to a psychological rather than physical 
impact since only their male partner had undergone 
surgery. It has been shown that female partners of men 
with PCa are more distressed and have higher depres-
sion scores (5,10). This psychological stress may be 
reflected in sexual function of those women. It has been 
previously demonstrated that the partner’s distress and 
the difference in distress between partners impact the 

A

B
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Figure 3 – Distribution of patient and partner responses on a 1-5 scale (ex.: 5 - very high, 4 - high, 3 - moderate, 2 - low, 1 - very low 
or not at all). M - male patients, F - female partners. Orgasm domain. A) Question 3: “Over the last 4 weeks, how satisfied are you 
with your ability to reach orgasm during sexual activity or intercourse after prostate cancer treatment?”. B) Question 4: “Over the 
last 4 weeks. How satisfied are you with your partner’s ability to reach orgasm during sexual activity or intercourse?

quality of life (4), and we suggest that in part this is 
due to a negative effect on the sexual sphere.
 We could appraise that physiological items 
such as “has the nature of ejaculation changed fol-
lowing surgery?” or “how many times on average 
was sex initiated?” had higher concordance rates 
than questions regarding the psychological burden or 
speculation, as for instance “if yes, does this bother?” 

or “has your partner’s experience changed?”. These 
results further underline the disparities between male 
and female psychology; such differences may be more 
evident in stressful situations such as in our setting 
of couples adjusting to PCa and its treatment effects. 
These results support the conclusions of several stud-
ies that emphasized the disparities in psychological 
perceptions of PCa couples (4,5,9).

A

B
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 This study highlights several important 
points. There is solid concordance among couples 
that foreplay is helpful after PCa treatment. It was 
also concordant among men and women that 50% 
suffer from low libido, some of which creates low 
satisfaction with the partner’s libido. It was noted that 
the initiation of sex declined after surgery. Perhaps 
this latter observation can in part be explained by 
the decline in perceived libido. On these items, no 
significant differences were found in the responses 
between patients and their partners.
 Regarding alterations in physiologic func-
tion after PCa treatment, over one-half noticed a 
change in the appearance of the penis. However, this 
bothered twice as many men as the female partners; 
nevertheless, statistical significance could not be 
reached on this item, probably due to small sample 
size. Men tended to consider themselves more potent 
than their female partner’s perception. Additionally 
men believe they relied less on requiring medical 
assistance to achieve an erection than their female 
partners thought.
 Regarding orgasm, most men felt that their 
experience had changed after PCa treatment with 96% 
concordance for anejaculation. The lack of ejaculation 
after radical prostatectomy is an expected outcome 
and most couples were not bothered to experience it. 
Overall, 75% of men were satisfied with their ability 
to climax despite altered physiological function as-
sociated with surgery.
 Of interest, nearly one-half of men reported 
urine loss during orgasm while the majority of female 
partners were not aware of this. This frequent effect 
of surgical treatment bothered more than two-thirds 
of the couples experiencing it. A recent study (13) 
reported a series of patients suffering from urine 
loss during orgasm, however the prevalence of this 
phenomenon was not assessed. Based on their study 
of patients who lose urine during orgasm, one-half 
considered this to be a “big social problem”. These 
results are in line with our study, underlining the im-
portance of an increased awareness of this problem as 
it may impact significantly the quality of life of both 
the patient and his partner. The incidence of ejacula-
tory urinary incontinence after radical prostatectomy 
in the literature ranges from 20% to 93% (14-17) but 
remains surprisingly underreported and its burden 

underestimated. In our study we found that near 50% 
of the patients report losing urine during orgasm and 
the majority of both patients and their partners are 
bothered by this phenomenon.
 Our survey results may help to better counsel 
the prostate cancer couple and aid in adjustment to 
outcomes of PCa surgery. Several studies support the 
need for such an intervention (4,5,9). The RSS may 
act as a useful basis for construction and validation 
of a new instrument that would assess sexual aspects 
of the PCa couple as well as the related psychological 
impact of the treatment. Thus, healthcare providers 
would be able to precisely target psychological inter-
ventions that may aid the couple in adjusting to PCa 
and in coping with the related stress.
 Our study is not void of limitations and 
its results should be evaluated accordingly. First, a 
low response rate and consequently a small cohort 
evaluated at different time points after surgery limit 
the strength of the conclusions since it is difficult to 
predict the impact of those who did not participate. 
Second, our study had only a limited means of com-
parison between before and after surgery, although 
some questions were structured specifically to review 
the changes following treatment. An additional limi-
tation is the fact that the RSS is not a validated tool, 
however we supported it in this preliminary study 
with validated and widely accepted sexual function 
assessment tools such as the IIEF and FSFI.

CONCLUSION

 In this study, we gained an insight on the 
intimate sphere of the couple adjusting to PCa treat-
ment outcomes. We were able to highlight several 
differences in the partners’ perspective related to 
sexual function. This information could be useful 
for healthcare providers to better counsel the prostate 
cancer couple and help patients and partners adjust to 
their condition.
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PATIENT VERSION
The Development of a Survey to Examine the Effect of Prostate Cancer Treatment

on the Patient’s and Partner’s Sexual Well-being
Sexual status

I. Foreplay
1. Did you use foreplay to enhance your sexual activity before your prostate cancer treatment?

 Yes  No
If Yes, please specify ________________________________________________________________

2. How has your sexual relationship with regard to foreplay changed since treatment?
 More foreplay  The same  Less foreplay

3. What are you doing differently? _________________________________________________________
4. Over the last 4 weeks, does foreplay help?

 Yes  No
If Yes, whom particularly to

 You  Partner  Both
5. What advice would you give to other couples? _____________________________________________

II. Sexual desire (libido)
1. Over the last 4 weeks, are you happy with your level of sexual desire or interest?

 Very much  Much  Moderate Little Very little or none at all
2. Over the last 4 weeks, are you happy with the level of sexual desire or interest of your partner?

 Very much  Much  Moderate Little Very little or none at all
3. Over the last 4 weeks, do you lose urine during sex or ejaculation?

 Yes  No (if so, please go to question # 6 of this section)
If Yes, does this bother?  You  Her  Both

4. Has any loss of urine affected your willingness to engage in sexual relations?
 Yes  No  remains the same

5. Do you feel that your loss of urine has affected your partner’s willingness to engage in sexual relations?
 Yes  No  remains the same

6. Has the appearance of your penis changed with treatment of prostate cancer?
 Yes  No
If yes, how? _______________________________________________________________________

7. Does it bother you or somehow reflect on your sexual behavior?
 Yes  No
If yes, how? _______________________________________________________________________

8. Does your partner feel the appearance of your penis after prostate cancer treatment has changed their 
sexual behavior?

 Yes  No
If Yes, how_________________________________________________________________________

III. Erection
1. Over the last 4 weeks, how would you rate the level of your erection (“turn on”) during sexual activity or 
intercourse?

 Very high  High  Moderate Low Very low or none at all
2. Before prostate cancer treatment on average how many times per month did you or our partner initiate 
sex?

Appendix 1 – Patient Version - The Development of a Survey to Examine the Effect of Prostate Cancer Treatment on the 
Patient’s and Partner’s Sexual Well-being.
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 1  2  3  4  Equal or more than 5
3. Over the last 4 weeks, on average how many times have you or your partner initiated sex?

 1  2  3  4  Equal or more than 5
4. Do you consider yourself potent (e.g. able to have an erection sufficient for intercourse)?

 Yes  No  Partially
Otherwise (please specify) ____________________________________________________________

5. What medical methods did you use to restore or improve your erection after treatment? (please circle all 
that apply)
 Medications (Viagra, Cialis, Levitra, Muse- please circle which one(s))

 Penile injection (Caverject)
 Vacuum Erection Device
 Penile Prosthesis
 Other (please list)__________________________________________________________________

6. Does the use of this drug or therapy interrupt the “naturalness” of the sexual act?
 Yes  No  Otherwise (please specify): ___________________________________________________

7. Were any alternative methods used to restore or improve your erectile dysfunction?
(e.g. herbals, erotic aids, nude videos, etc.) If yes, please list them.
_____________________________________________________________________________________
8. What was your level of satisfaction with any of the methods you tried or used to restore or augment your 
sexual function after prostate cancer treatment? Please list each method that was tried, as well as your 
level of satisfaction with it.
_____________________________________________________________________________________
9. Would you recommend any of these methods to couples with similar problems?
Are there any methods you would not recommend to others?
_____________________________________________________________________________________

IV. Orgasm
1. Has your experience of orgasm changed following prostate cancer treatment?

 Yes  No
If Yes, how _________________________________________________________________________

2. Has your partner’s experience of orgasm changed following prostate cancer treatment?
 Yes  No
If Yes, how _________________________________________________________________________

3. Over the last 4 weeks, how satisfied are you with your ability to reach orgasm during sexual activity or 
intercourse after prostate cancer treatment?

 No sexual activity
 Very satisfied
 Moderately satisfied
 About equally satisfied and dissatisfied
 Moderately dissatisfied
 Very dissatisfied

4. Over the last 4 weeks, how satisfied are you with your partner’s ability to reach orgasm during sexual 
activity or intercourse?

 No sexual activity
 Very satisfied
 Moderately satisfied
 About equally satisfied and dissatisfied
 Moderately dissatisfied
 Very dissatisfied
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V. Ejaculation
1. Has the nature of your ejaculation changed following prostate cancer treatment?

 Yes  No
If Yes, please specify how:
 No ejaculation  Minimal fluid  Loses urine  Other
Please specify:_____________________________________________________________________

2. Does the lack of an ejaculate cause any problems?
 Yes  No  Not applicable
If Yes, how_________________________________________________________________________

Emotional status
1. Did/do you have any mood disorders after prostate cancer treatment?

 No  Anxiety  Negative affect  Depression  Other
Please specify: _______________________________________________________________________

If so, did/does it affect your sexual status?
 Yes  No  Sometimes

If Yes, to what extent?
 Very high  High  Moderate Low Very low or none at all

Relationship
1. How important was the sexual relationship in the overall personal relationship with your partner before 
prostate cancer treatment?

 Not important  Somewhat important  Very Important
2. How important is the sexual relationship in the overall personal relationship with your partner after 
prostate cancer treatment?

 Not important  Somewhat important  Very Important
3. How would you rate your overall sexual relationship with your partner?

 Poor  Satisfactory  Good  Very good  Excellent
4. How would you describe your partner’s attitude toward your sexual relationship?

 Supportive  Unsure  Unsupportive
5. How have the non-sexual components of your relationship (e.g. bonding, quality time, snuggling) 
changed since your treatment?

 More  The same  Less
Please give examples: ______________________________________________________________

6. Has your relationship with your partner changed since prostate cancer treatment?
 Yes  No
If Yes, please explain how____________________________________________________________
7. What advice would you give to other couples? __________________________________________

Self image
1. How has your sense of your male self-esteem changed since your prostate cancer treatment?

 Increased  Unchanged  Decreased
2. How would you describe your sense of your physical appearance since your prostate cancer treatment?

 Satisfied  Unchanged  Unsatisfied
3. How would you describe your partner’s sense of your physical appearance since your treatment?

 Satisfied  Unchanged  Unsatisfied
4. How would you describe your overall attitude regarding your sexual function since your prostate cancer 
treatment?

 Completely satisfied
 Mostly satisfied
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 Fair
 Mostly unsatisfied
 Completely unsatisfied

5. How would you describe your overall attitude regarding her sexual function since prostate cancer 
treatment?

 Completely satisfied
 Mostly satisfied
 Fair
 Mostly unsatisfied
 Completely unsatisfied

Partnership quality
1. Do you have a good partnership?  Yes  No
2. Is your relationship with your partner very stable?  Yes  No
3. Is your partnership strong?  Yes  No
4. Does your relationship with your partner make you happy?  Yes  No
5. Do you really feel like part of a team with your partner?  Yes  No
6. Could you please rate the degree of your happiness in your partnership:
-10 ______________________________0________________________________ 10 
very unhappy neutral perfectly happy
7. How often have you and your partner seriously discussed ending your relationship?

 Never  Once-Twice  More often
8. Do changes in your sexual function or your partner’s sexual function affect your serious consideration to 
end your relationship?

 Yes  Somewhat  No  Not applicable
If Yes or Somewhat, please explain_________________________________________________________

Support
1. How have you been supported by your partner after your prostate cancer treatment? _______________
2. Did your partner’s support help you to restore your sexual activity after your prostate cancer treatment?

 Yes  No
If Yes, did it also help your partner as well in her self confidence after your cancer treatment?

 Yes  Somewhat  No
3. Were any other particular coping mechanisms helpful?

 support groups  psychological support  advice from other patients  other: ________________________

Concluding questions
1. Are you ultimately pleased with your prostate cancer treatment choice?

 Yes No
Please specify_______________________________________________________________________

2. Do you feel that the side effects (change in erection or sexual function, loss of urine, etc.) from your 
prostate cancer treatment were what you expected?

 Yes  No
Please explain: _____________________________________________________________________

3. Would you want to choose with your partner the same treatment for prostate cancer if it were done again 
(please explain)
_____________________________________________________________________________________
4. What would you like to have known before treatment that you know now? ________________________
5. What advice would you give to other patients considering this form of prostate cancer treatment?______
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PARTNER VERSION
The Development of a Survey to Examine the Effect of Prostate Cancer Treatment

on the Patient’s and Partner’s Sexual Well-being
Sexual status
I. Foreplay
1. Did you use foreplay to enhance your sexual activity before your partner’s prostate cancer treatment?

Yes No
If Yes, please specify ______________________________________________________________

2. How has your sexual relationship with regard to foreplay changed since his treatment?
More foreplay The same Less foreplay

3. What are you doing differently? _________________________________________________________
4. Over the last 4 weeks, does foreplay help?

Yes No
If Yes, whom particularly to

You Him Both
5. What advice would you give to other couples? _____________________________________________

II. Sexual desire (libido)
1. Over the last 4 weeks, are you happy with your level of sexual desire or interest?

Very much Much Moderate Little Very little or none at all
2. Over the last 4 weeks, are you happy with the level of sexual desire or interest of your partner?

Very much Much Moderate Little Very little or none at all
3. Over the last 4 weeks, did your partner lose urine during sex or ejaculation?

Yes No (if so, please go to question # 6 of this section)
If Yes, does this bother? You Him Both

4. Has any loss of urine by your partner affected your willingness to engage in sexual relations?
Yes No remains the same

5. Has the appearance of your partner’s penis changed with treatment of prostate cancer?
Yes No
If yes, how? _______________________________________________________________________

6. Does it bother you or somehow reflect on your sexual behavior? Yes No
If yes, how?_______________________________________________________________________

7. Does the change in his penile appearance bother him or changed his sexual behavior?
Yes No
If Yes, how________________________________________________________________________

III. Arousal (lubrication)
1. Over the last 4 weeks, how would you rate the level of your arousal (“turn on”) during sexual activity or 
intercourse?

Very high High Moderate Low Very low or none at all
2. Over the last 4 weeks, how would you rate the level of erection (“turn on”) of your partner during sexual 
activity or intercourse?

Very high High Moderate Low Very low or none at all
Has this changed after prostate cancer treatment? _________________________________________

3. Before prostate cancer treatment on average how many times per month did you or your partner initiate 
sex?

1 2 3 4 Equal or more than 5

Appendix 2 – PARTNER VERSION – The Development of a Survey to Examine the Effect of Prostate Cancer Treatment 
on the Patient’s and Partner’s Sexual Well-being.
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4. Over the last 4 weeks, on average how many times have you or your partner initiated sex?
1 2 3 4 Equal or more than 5

5. Would you consider your partner to be potent (e.g. able to have an erection sufficient for intercourse)?
Yes No Partially
Otherwise (please specify) __________________________________________________________

6. What medical methods are/were used by your partner to restore or improve his erection after prostate 
cancer treatment? (please circle all that apply)

Medications (Viagra, Cialis, Levitra, Muse- please all applicable)
Penile injection (Caverject)
Vacuum Erection Device
Penile Prosthesis
Other (please list):__________________________________________________________________

7. What was your level of satisfaction with any of the above-mentioned methods your partner tried/used to 
restore or augment his sexual function after prostate cancer treatment? Please list each method that was 
tried, as well as your level satisfaction beside it. _____________________________________________
8. Does the use of this drug or therapy interrupt the “naturalness” of the sexual act?

Yes No Otherwise (please specify): ____________________________________________________
9. Were any alternative methods used to restore or improve your partner’s erections or enhance his sexual 
activity? (e.g. herbals, erotic aids, nude videos, etc.) If yes, please list them.
___________________________________________________________________________________
10. What advice would you give to other couples? ___________________________________________

IV. Orgasm
1. Has your experience of orgasm changed following your partner’s prostate cancer treatment?

Yes No
2. Has your partner’s experience of orgasm changed following his prostate cancer treatment?

Yes No
If Yes, how ________________________________________________________________________

3. Over the last 4 weeks, how satisfied were you with your ability to reach orgasm during sexual activity or 
intercourse?

No sexual activity
Very satisfied
Moderately satisfied
About equally satisfied and dissatisfied
Moderately dissatisfied
Very dissatisfied

4. Over the last 4 weeks, how satisfied were you with your partner’s ability to reach orgasm during sexual 
activity or intercourse?

No sexual activity
Very satisfied
Moderately satisfied
About equally satisfied and dissatisfied
Moderately dissatisfied
Very dissatisfied

V. Ejaculation of your partner
1. Has the nature of your partner’s ejaculation changed following prostate cancer treatment?

Yes No
If Yes, please specify how
No ejaculation Minimal fluid Loses urine Other ____________________________________________
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2. Does the lack of an ejaculate cause any problems?
Yes No Not applicable
If Yes, how__________________________________________________________________________

Emotional status
1. Did/do you notice any mood disorders in your partner’s behavior after his prostate cancer treatment?

No Anxiety Negative affect Depression Other
Please specify: ______________________________________________________________________
If so, did/does it affect his sexual status?
Yes No Sometimes
If Yes, to what extent?
Very high High Moderate Low Very low or none at all

Relationship
1. How important was the sexual relationship in the overall personal relationship with your partner before your 
partner’s prostate cancer treatment?

Not important Somewhat important Very Important
2. How important is the sexual relationship in the overall personal relationship with your partner after his 
prostate cancer treatment?

Not important Somewhat important Very Important
3. How would you rate your overall sexual relationship with your partner?

Poor Satisfactory Good Very good Excellent
4. How would you describe your partner’s attitude toward the sexual relationship?

Poor Satisfactory Good Very good Excellent
5. How have the non-sexual components of the relationship (e.g. bonding, quality time, snuggling) changed 
since your partner’s treatment?

More The same Less
Please give examples _________________________________________________________________

6. Has your relationship with your partner changed since prostate cancer treatment?
Yes No
If Yes, please explain how______________________________________________________________

7. What advice would you give to other couples? ______________________________________________

Self image
1. How has the sense of your partner’s male self-esteem changed since his prostate cancer treatment?

Increased Remained the same Decreased
2. How would you describe your sense of his physical appearance since his treatment?

Satisfied Unchanged Unsatisfied
3. How would you describe his sense of his own physical appearance since prostate cancer treatment?

Satisfied Unchanged Unsatisfied
4. How would you describe your overall attitude regarding your sexual function since your partner’s prostate 
cancer treatment?

Completely satisfied
Mostly satisfied
Fair
Mostly unsatisfied
Completely unsatisfied

5. How would you describe your overall attitude regarding his sexual function since his prostate cancer 
treatment?

Completely satisfied
Mostly satisfied
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Fair
Mostly unsatisfied
Completely unsatisfied

6. How do you feel your partner’s self image changed since his treatment?___________________________

Partnership quality
1. Do you have a good partnership? Yes No
2. Is your relationship with your partner very stable? Yes No
3. Is your partnership strong? Yes No
4. Does your relationship with your partner make you happy? Yes No
5. Do you really feel like part of a team with your partner? Yes No
6. Could you please rate the degree of your happiness in your partnership:
-10 ______________________________0________________________________ 10

very unhappy neutral perfectly happy
7. How often have you and your partner seriously discussed ending your relationship?

Never Once-Twice More often
8. Do changes in sexual function of your partner affect your serious consideration to end your relationship 
with him?

Yes Somewhat No Not applicable
If Yes or Somewhat, please explain

______________________________________________________________________________________

Support
1. How did you support your partner after his cancer treatment? ___________________________________
2. Did your support help him to improve his sexual activity?

Yes No
If Yes, did it also help yourself as well as his self confidence after his cancer treatment?

Yes Somewhat No
3. Were any other particular coping mechanisms helpful?

support groups psychological support other
______________________________________________________________________________________

Concluding questions
1. Are you ultimately pleased with your partner’s prostate cancer treatment choice?

Yes No
If Yes, please specify___________________________________________________________________
__

2. Do you feel that the side effects (change in erection or sexual function, loss of urine, etc.) from his prostate 
cancer treatment were what you expected?

Yes No
Please explain: ______________________________________________________________________

3. Would you want to choose with your partner the same treatment for prostate cancer if
it were done again (please explain) ______________________________________________________

4. What would you like to have known before treatment that you know now?
______________________________________________________________________________________
5. What advice would you give to other patients considering this form of prostate cancer treatment? _______
______________________________________________________________________________________
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Transurethral Resection of the Prostate for the Treatment of Lower 
Urinary Tract Symptoms Related to Benign Prostatic Hyperplasia: 
How Much Should Be Resected?
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ABSTRACT

Objective: To assess the impact of the percent of resected tissue on the improvement of urinary symptoms.
Materials and Methods: The study included a prospective analysis of 88 men with benign prostatic hyperplasia. Patients 
were divided in three groups according to the percent of resected tissue: Group 1 < 30%; Group 2, 30% to 50%; and Group 
3, > 50%. Each patient was re-evaluated 3 months after surgery. We assessed the international prostatic symptom score, 
nocturia and serum prostate specific antigen levels.
Results: All patients presented a significant decrease on mean International Prostate System Score (IPSS) (23 to 5.9), Quality 
of Life (QoL) (4.9 to 1.0) and nocturia (3.2 to 1.9). Variation in the IPSS was 16.7, 16.6 and 18.4 for patients from Group 
1, 2 and 3 respectively (P = 0.504). Although the three groups presented a significant decrease in QoL, patients in Group 
3 presented a significantly greater decrease when compared to Group 1. Variation in QoL was 3.1, 3.9 and 4.2 for patients 
from Group 1, 2 and 3 respectively (p = 0.046). There was no significant difference in nocturia variation according to the 
percent of resected tissue (p = 0.504). Median pre and postoperative PSA value was 3.7 and 1.9 ng/mL respectively. Patients 
from Group 1 did not show a significant variation (p = 0.694). Blood transfusions were not required in any group.
Conclusions: Resection of less than 30% of prostatic tissue seems to be sufficient to alleviate lower urinary tract symptoms 
related to benign prostate hyperplasia. However, these patients may not show a significant decrease in serum PSA level.

Key words:  prostate; benign prostatic hyperplasia; transurethral prostatectomy; symptom score; organ weight
Int Braz J Urol.  2009; 35: 683-91

INTRODUCTION

 Benign prostatic hyperplasia (BPH) is the 
most common benign neoplasm in men. By the age 
of 60, half of all men have histological evidence of 
BPH and virtually all men have it by the age of 80 
(1). Additionally, in a recent retrospective study of 
more than one million men 50 years of age or older in 
a managed care population from United States, BPH 
was among the four  prevalent diagnoses (2).
 Despite the development of new minimally 
invasive methods, transurethral resection of the pros-

 Clinical UrologyClinical Urology

tate (TURP) remains the gold standard surgical treat-
ment for lower urinary tract symptoms (LUTS) related 
to BPH, with more than 90% of the patients reporting 
normal or improved voiding, after 10-year follow-up 
period (3,4). The recommended technique of TURP 
consists of complete removal of all adenomatous tis-
sue inside the surgical capsule (5). However, compli-
cation rates seem to be related to resection time and 
the amount of resected tissue (6), and historical data 
has shown that the amount of resected tissue during 
TURP has decreased significantly over the last 10 
years (7,8).

doi: 10.1590/S1677-55382009000600007 
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 In fact, to date there is no consensus regard-
ing what amount of tissue should be resected during 
TURP. While some authors have suggested that bet-
ter clinical results after TURP may correlate with 
the completeness of the resection of the obstructing 
adenoma (9,10), others have shown that partial 
resection produces short-term functional results 
comparable to those of standard TURP (11,12). The 
aim of this study was to evaluate the impact of the 
percent of resected tissue (PRT) during TURP on the 
short-term clinical outcome of patients with LUTS 
due to BPH.

MATERIALS AND METHODS

 The study comprised a prospective analysis 
of a cohort of 144 consecutive men who underwent 
TURP for treatment of LUTS due to BPH between 
February 2006 and June 2007. After exclusion of 56 
cases that were treated for urinary retention, the final 
sample comprised of 88 patients. All these patients 
had moderate or severe LUTS that were refractory 
to medical treatment and were at least dissatisfied 
with their urinary condition. Patients with neurogenic 
bladder or prostatic carcinoma were not considered 
for analysis.
 All patients underwent detailed physical ex-
amination including digital rectal examination, blood 

chemistry, urine analysis and serum prostate specific 
antigen (PSA) test. For assessment of LUTS and QoL, 
we used the International Prostate Symptom Score 
(IPSS) (13) and its appended 8th question related to 
quality of life (QoL). PSA behavior was also analyzed. 
Prostate volume was measured through abdominal 
ultrasound and estimated as length x width x height 
x 0.52. All patients were operated on under spinal 
anesthesia with a 24-French Storz continuous-flow 
resectoscope and a standard loop. The resected tissue 
was systematically weighed immediately after the 
surgical procedure. Perioperative complications were 
recorded if present. The urethral Foley catheter was 
removed from all patients 48 hours after TURP and 
they were discharged home on the third postoperative 
day. They were re-evaluated at 3 months for LUTS, 
QoL, nocturia and serum PSA levels.
 The PRT was calculated as the resected tissue 
weight divided by the preoperative ultrasound prostate 
volume measurement x 100. Patients were divided in 
three groups according to the PRT: Group 1 < 30%; 
Group 2 = 30% to 50%; and Group 3 > 50%. Table-1 
shows the baseline demographic characteristics of the 
three study groups. Mean patient age, IPSS, nocturia, 
duration of symptoms, prostate weight and serum PSA 
levels were similar between the groups. Regarding 
QoL, patients from Group 3 presented a marginally 
significant higher mean score when compared to 
patients from Group 1.

Table 1 – Baseline characteristics of patients according to the percent of resected tissue.

< 30%
(n = 23)

30 to 50%
(n = 43)

> 50%
(n = 22)

p Value

Age 69.4 ± 9.4 66.1 ± 8.3 68.7 ± 7.7 0.254
Preoperative prostate weight (g)   53.0 ± 14.8   53.8 ± 13.5   53.1 ± 13.0 0.971
Mean IPSS 24.4 ± 6.6 22.8 ± 6.0 24.7 ± 5.7 0.418
Mean QoL score   4.4 ± 0.9   4.9 ± 1.0   5.2 ± 0.9 0.056
Mean nocturia   3.5 ± 1.4   2.9 ± 1.3   3.4 ± 1.9 0.273
Median preoperative PSA
(min – max)

3.0
(0.5 - 10.0)

3.7
(0.8 - 34.0)

4.0
(1.4 - 14.0)

0.136

Median duration of symptoms
(min – max days)

3.0
(1 - 10)

3.0
(1 - 15)

2.5
(1 - 10)

0.719

IPSS = international prostate symptom score; QoL = quality of life.
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 Since for the patient the most important 
outcome parameter is satisfaction with symptomatic 
improvement, primary end point was a change in QoL 
score according to the PRT. Secondary end points 
were a change in IPSS, nocturia or serum PSA levels. 
For statistical analysis we used the ANOVA test. Sta-
tistical analysis was performed using the SPSS 12.0 
for Windows software and significance was set as p 
≤ 0.05.

RESULTS

 Mean resected tissue weight was 12.4 ± 4.4, 
22.3 ± 7.4 and 33.8 ± 6.1 grams for patients from 
group 1, 2 and 3 respectively (p < 0.001). Mean pre 
and postoperative QoL score was 4.9 ± 1.0 and 1.0 ± 
1.0 respectively. The three groups showed a signifi-
cant improvement in QoL (mean 3.7 ± 0.3; p < 0.001), 
however, patients from Group 3 when compared to 
patients from Group 1 presented a significantly greater 
decrease (p = 0.046). Variation in QoL was 3.1 ± 0.3, 
3.9 ± 0.2 and 4.2 ± 0.3 for patients from group 1, 2 
and 3 respectively (Figure-1).
 Mean pre and postoperative IPSS was 23.0 ± 
5.6 and 5.9 ± 4.6 respectively. There was a significant 
decrease in IPSS among the three study groups (mean 
17.1 ± 0.7; p < 0.001), but despite a slight greater 
variation among patients from group 3, no significant 

statistical difference in the IPSS variation according to 
the PRT was observed (p = 0.561). Variation in IPSS 
was 16.7, 16.6 and 18.4 for patients from group 1, 2 
and 3 respectively (Figure-2).
 Mean pre and postoperative nocturia was 3.2 
± 1.5 and 1.9 ± 1.3 respectively. Again, the 3 groups 
presented a significant decrease in nocturia (mean 1.4 
± 0.2; p < 0.001). There was no significant difference 
in nocturia variation according to the PRT (p = 0.504). 
Postoperative nocturia was 1.8 ± 1.3, 1.7 ± 1.4 and 2.0 
± 1.4 for patients from Group 1, 2 and 3 respectively 
(Figure-3).
 Median pre and postoperative PSA value was 
3.7 ng/mL (0.3 - 24.8) and 1.9 ng/mL (0.2 - 11.0) 
respectively. While patients from group 2 and 3 
presented a significant drop in PSA levels (p = 0.003 
and p = 0.002 respectively), patients from Group 1 
did not show a significant variation in PSA levels (p = 
0.694). Median postoperative PSA levels were 2.4 (0.2 
- 11.0), 1.4 (0.4 - 5.9) and 1.15 (0.3 - 5.4) for patients 
from Group 1, 2 and 3 respectively (Figure-4). Blood 
transfusions were not required in any group.

COMMENTS

 The present study demonstrated that the 
amount of resected tissue seems to have little impact 
on the short-term clinical outcome after TURP. Al-

Figure 1 – Variation in quality of life (QoL) according to percentage of resected tissue.
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though patients who had more than 50% of the pros-
tatic tissue resected presented a significantly greater 
decrease in QoL score when compared to patients in 
Group 1, both groups presented a significant decrease 
when analyzed individually. Variations in IPSS were 
also slightly greater among patients from Group 3, but 
this figure was not statistically significant. Nocturia 
was not influenced by the PRT.
 Despite the proven efficacy of TURP, the 
question of how much prostatic tissue should be 

resected has existed for more than 70 years. While 
McCarthy stated in 1931 that resection of median 
and lateral lobes should be performed until a free 
view into the bladder was obtained, Blandy stated in 
1978 that total resection of the adenoma inside the 
surgical capsule between the bladder neck and the 
verumontanum was necessary (12).
 The recommended TURP technique  consists 
of complete removal of the entire adenoma inside the 
surgical capsule (5). However, when performed in 

Figure 3 – Variation of nocturia according to percentage of resected tissue.

Figure 2 – Variation of International Prostate Symptom Score (IPSS) according to percentage of resected tissue.
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medically compromised elderly patients with large 
prostates, this procedure may be associated with 
troublesome bleeding and irrigating fluid absorption 
leading to TURP syndrome. Data from 3861 consecu-
tive patients with BPH who underwent TURP from 
1971 to 1996 demonstrated that mortality, morbidity, 
and blood transfusions were observed in 0.1%, 13.4% 
and 13.1% patients, respectively. The most signifi-
cant risk factors for blood transfusion were related 
to resection time, the amount of tissue resected, age, 
and the decade in which the surgery was performed 
(6). Regarding TURP syndrome, Mebust et al. (14), 
showed that its incidence was greater in resections 
lasting longer than 90 minutes and in those producing 
more than 45 grams of tissue. In the present series, 
25% of the patients had more than 50% of the pros-
tates resected, and no case required blood transfusions 
or developed TURP syndrome.
 To date, there is still no consensus regarding 
the amount of prostatic tissue that should be resected 
during TURP. Despite the initial recommendations 
by Nesbit (5), historical data has shown that the 
amount of resected tissue has decreased significantly 
over time (7,8). In the study of Borth et al. (7), mean 
weight of tissue resected in 1988 was 16.5g and 
decreased to 12.5g in 1998. In the series of Vela-
Navarrete et al. (8), mean volume resected in 1992 
was 35.7 mL and decreased to 24.3 mL in 2002. In 
the series of Green et al. (15), which analyzed 432 

patients who underwent TURP, the mean weight of 
tissue resected was 25.6 g and no surgeon resected 
more than 50% of the gland volume. In the present 
series the mean resected tissue weight was 22.3 ± 10.2 
grams, which corresponded to a mean 42% of PRT.
 Data analyzing the outcome of patients who 
underwent complete or partial TURP have led to con-
troversial results. In the study of Chen et al. (9), these 
authors found a good relationship between residual 
prostate weight ratio (weight after TURP divided by 
the preoperative prostate weight) and clinical outcome 
variables among 40 patients who underwent TURP 
and were followed-up for 16 weeks. Their results 
suggest that the better clinical results after TURP 
correlate significantly with the completeness of the 
resection of the obstructing adenoma.
 Conversely, Aagaard et al. (11) prospectively 
assessed the long-term results of total TURP and mini-
mal TURP in 167 patients with obstructive symptoms 
caused by BPH and found that a significant relief in 
obstructive and irritative symptoms was observed in 
both groups. Maximum flow rate and post-void re-
sidual urine improvement were also similar between 
the groups. Similarly, more recently, Agrawal et al. 
(12), in a prospective and randomized study compared 
the hemiresection (complete resection of one lateral 
lobe and the median lobe, if present) of the prostate 
to the standard TURP. They found that the 2 groups 
had comparable improvement in symptom scores and 

Figure 4 – Variation in PSA according to percentage of resected tissue.
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flow rates. Two patients required blood transfusions 
and two developed TURP syndrome in the standard 
resection group and no complications were observed 
in the hemiresection group.
 PSA behavior after TURP is crucial during 
patient follow-up and a subsequent rise in PSA may 
indicate prostate biopsy. Studies have shown that 
PSA decreases drastically in patients who undergo 
TURP. Fonseca et al. (16), showed that mean PSA 
levels declined 71% after TURP, and 60 days after 
surgery the reduction reached its peak, stabilizing 
afterwards. Mean PSA varied from 6.1 ng/mL before 
surgery to 1.7 ng/mL after 60 days postoperatively. In 
the present series we demonstrated that the amount 
of resected tissue might significantly influence PSA 
reduction. Variation in PSA among patients who had 
less than 30% of prostate resected was not significant 
and median postoperative PSA in this group was 2.4 
ng/mL (0.2 - 11.0). Urologists must take into account 
the PRT when analyzing the serum PSA in patients 
who have undergone TURP.
 Some methodological limitations of the pres-
ent study must be considered. We did not analyze 
LUTS function through objective measurements 
such as flow rates or residual urine. According to the 
American Urological Association guidelines these are 
optional assessments for patients with BPH who are 
candidates for surgical treatment (17). Follow-up was 
limited, however, the scope of the study was to assess 
symptom relief and previous data have suggested that 
no further symptom improvement would be observed 
after 3 months of TURP (10). Finally, prostate volume 
was measured by suprapubic rather than transrectal 
ultrasound. However, while the transuretral route is 
considered to be more accurate in prostate size deter-
mination, similar limitations exist for both methods 
(18).

CONCLUSIONS

 Resection of less than 30% of prostatic tis-
sue seems to be sufficient to alleviate LUTS related 
to BPH. However, these patients may not show a 
significant decrease in the serum PSA level. Analysis 
of PSA in men who have undergone TURP must take 
into account the PRT. Patients with more than 50% 

of resected tissue may present a greater variation in 
QoL scores.
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EDITORIAL COMMENT

 Antunes and coauthors investigated the 
impact of the percent of resected tissue (PRT) on 
the improvement of lower urinary tract symptoms 
(LUTS). They found that resection of less than 30% 
of prostatic tissue was sufficient to alleviated LUTS 
although a significant variation on PSA levels was 
not observed in this group. From the perspective of 
subjective outcome, the authors’ observations indicate 
that symptom improvement can be achieved regard-
less of the PRT.
 I do not believe that LUTS is always due to 
enlarged prostate. I do believe that LUTS does not 

need to always be related to prostate enlargement. 
For example, Asian men have a similar frequency 
of prostatic obstruction and more severe symptoms 
despite having a smaller prostate volume (1,2). Thus, 
there is some reason in authors’ results. However, 
since the authors could not provide objective data such 
as maximum flow rate, post-void residual, frequency-
volume charts, it is unknown whether these objective 
parameters may also be improved regardless of the 
PRT. In addition, we cannot know the lower limit of 
PRT for alleviating LUTS based on authors’ results. 
Furthermore, although TURP is a truly ablative pro-
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EDITORIAL COMMENT

 In this paper Antunes et al. address the cor-
relation between the amount of resected tissue during 
transurethral resection of the prostate (TURP) for 
benign prostatic hyperplasia (BPH) and the outcome 
of the procedure. Their conclusions are that “resec-
tion of less than 30% of prostatic tissue seems to be 
sufficient to alleviate lower urinary tract symptoms 
(LUTS) related to BPH”.
 On one hand, our classical idea of TURP is 
as much as complete removal of adenomatous tissue, 
mimicking an open simple prostatectomy, especially 
when operating on healthy patients without high sur-
gical risk. On the other hand, the concept by Antunes 
et al. might sound really appealing because it obvi-
ously means reduced operative time and operative 
risks, as we all know that complications of TURP 
are related to the duration of the procedure, and it 
also means expanding indications of TURP to larger 
prostates.
 However, we think that their final message 
can be misleading and the results have to be criti-
cally analyzed as the study suffers from some major 
methodological flaws.

 Regarding the study rationale: how can you 
offer patients a procedure that is planned as “incom-
plete” from the beginning; how do you inform the 
patients, in this series who are not too old and probably 
have a low ASA score, about the procedure ?
 The authors divided their patients in 3 cohorts 
according to the amount of resected tissue. Unfortu-
nately, from a methodological point of view, this was 
the result of a retrospective analysis, while they ought 
to stratify and then randomize the patients preopera-
tively. Moreover, the operator should know exactly 
when to stop before beginning the procedure not while 
operating. As no selection criteria are reported one can 
imagine that the operator decided arbitrarily to stop 
the resection based on personal experience. However, 
TURP is the gold standard in surgical treatment of 
BPH because the technique has been standardized 
following specific anatomic landmarks so that results 
among different centers can be compared.
 Which patient would benefit from a less than 
30% TURP? Will we ever be able to understand when 
30% (of adenomatous tissue or of the whole gland?) 
has been resected? How will we teach trainees to stop 

cedure for obstruction, authors did not perform pres-
sure-flow studies. Thus, we do not know how many 
patients who have detrusor underactivity or bladder 
outlet obstruction were included in this study.
 In summary, the value of the findings of 
Antunes and co-authors remain unknown. Therefore, 
further studies are needed to answer the question 
about the PRT for the improvement of LUTS/BPH 
and its possible mechanism.
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resection in order to gain good functional results? 
In our personal experience we had, of course, cases 
where we had to stop resecting because extensive 
blood loss or general perioperative complications 
occurred. And most of them functionally did fairly 
well afterwards.
 As recognized by the authors themselves, 
objective outcome parameters, i.e. maximum urinary 
flow rate (Qmax) and post voiding residual urine vol-
ume (PRV), are missing here. Actually, it is suggested 
by some authors that a pressure/flow study had to be 
done when acting within the framework of a clinical 
trial. Moreover, the follow-up (3 months) is really too 
short here (also considering from current literature 

long-term data are already available for TURP). And 
the problem is not that, as the authors commented, “no 
further improvement might be observed…”. In con-
trast, a worsening of the symptoms can be observed. 
That is why long-term data are needed when evaluat-
ing any new minimally invasive surgical procedure 
for BPH treatment.
 In conclusion, we completely agree that “for 
the patient the most important parameter is satisfac-
tion with the symptomatic improvement”. This is the 
reason why we will continue to perform and to teach 
a complete TURP until a reproducible “mini-TURP” 
technique is established.

Dr. Riccardo Autorino & 
Dr. Marco De Sio

Clinica Urologica
Seconda Università degli Studi

Napoli, Italy 
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H. Moschouris, K. Stamatiou, E. Lampropoulou, D. Kalikis, D. Matsaidonis
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ABSTRACT

Purpose: To present and evaluate the findings of contrast-enhanced ultrasonography (CEUS) in typical cases of acute 
painful scrotum.
Materials and Methods: Nineteen patients aged from 19 to 61 years old were included in the study. All patients underwent 
grey-scale and color Doppler ultrasonography (US) of the scrotum, followed by imaging after i.v. administration of 2.4 
mL of a second generation ultrasound contrast agent (microbubbles of sulphur hexafluoride). Α dedicated, contrast-sensi-
tive technique was used (Contrast Tissue Imaging - CnTI). The diagnosis was confirmed surgically in 6 cases while in the 
remaining 8 cases it was based on the combination of clinical, imaging and laboratory findings.
Results: The final diagnosis was testicular torsion (n = 4), epididymitis (n = 2, one of the cases complicated by abscess), 
testicular abscess (n = 1), scrotal abscess (n = 1), testicular trauma of varying severity (n = 6). Five out of 19 cases were 
true negatives: neither clinical examination nor laboratory tests revealed any pathology. CEUS showed complete lack of 
enhancement in all cases of torsion, permitting a rapid and definitive diagnosis. In the cases of infection complicated by 
abscesses, CEUS delineated the lesions much better than the combination of B-mode/Color Doppler US. The severely 
traumatized testicles showed minimal, inhomogeneous or patchy enhancement, while cases of minor trauma showed no 
significant enhancement defects. Hematomas were presented as non-enhancing lesions.
Conclusion: Generally, there was no advantage over Doppler US as has been previously shown. However, CEUS can 
be used supplementary to traditional Doppler US in the investigation of blunt testicular trauma especially when there 
is uncertainty in diagnosis after appropriate clinical and radiographic evaluations occurs. Further studies are required to 
clearly define the indications of this method.

Key words:  testis; epididymis; torsion; trauma; color Doppler; ultrasound
Int Braz J Urol.  2009; 35: 692-705
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INTRODUCTION

 Due to the great efficacy of the existing 
facilities of modern ultrasonography (US) such as 
high frequency transducers, color and power Doppler, 
ultrasonography is considered the imaging modality 
of choice for evaluating acute and non acute scrotal 
disease (1,2). Many of these disease processes, in-

cluding testicular torsion, epididymo-orchitis, and 
intratesticular tumor, produce the common symptom 
of pain at presentation, and differentiation of these 
conditions and disorders is important in determining 
the appropriate treatment. US with a high-frequency 
transducer helps to better characterize intra-scrotal 
lesions, and in many instances the findings suggest 
diagnoses that are more specific. High-frequency US 

doi: 10.1590/S1677-55382009000600008 
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in its present state can be useful to identify certain 
benign intratesticular lesions, resulting in testes-
sparing surgery (3). Nevertheless, a percentage of 
inconclusive sonograms -often causing medico-legal 
problems- are still reported in the literature (4).
 Imaging modalities such as scintigraphy 
and magnetic resonance imaging (MRI)  of the 
scrotum, which can be applied when ultrasonog-
raphy proves inadequate, could provide a more 
accurate diagnosis in the evaluation of testicular 
perfusion than color Doppler US (5,6). In particular 
MRI offers useful, and in some cases decisive, in-
formation, as it is capable of revealing unexpected 
findings and elucidating complex aspects. Addi-
tionally, MRI helps improve patient management, 
with an overall reduction in costs (5). Unfortu-
nately, being specialized, relatively expensive and 
not always available it is not routinely used for the 
evaluation of acute painful scrotum but remains an 
ideal choice for second-line investigation.
 From the view point that US is more conve-
nient and easier to be performed in the emergency 
clinical settings than MRI, a contrast-enhanced ultra-
sound study would be the ideal tool in the assessment 
of testicular perfusion in patients with acute scrotal 
symptoms.
 Under those circumstances, the investigation 
of the role of contrast-enhanced ultrasonography 
(CEUS) as a practical complementary tool in the 
study of the acute painful scrotum is worth explor-
ing. To our knowledge, to date no similar CEUS 
study focusing exclusively on representative urgent, 
painful situations of acute painful scrotum has been 
reported in the literature.. Only two prior studies 
using this method have been previously performed 
in very small numbers of patients, and no advantage 
over Doppler US has been shown (7,8). In contrast, 
a recent experimental study by Liang et al. demon-
strated that CEUS was superior to color Doppler 
ultrasound in evaluating the perfusion of testicular 
ischemia (9).
 The present study was carried out to illustrate 
the findings of CEUS in a variety of cases of acute 
scrotal pathology in order to evaluate its possible role 
in the investigation of painful scrotum. Our objective 
was also to analyze the advantages and limitations of 
this method and suggest potential indications.

MATERIALS AND METHODS

 This controlled prospective study was car-
ried-out at the General Hospital of Pireas, “Tzaneio” 
(Pireas, Greece) from April 2008 to November 2008. 
The study group included 20 consecutive cases with 
acute painful scrotum who presented at the outpatient 
department of our hospital. The exclusion criteria were 
a previous surgery of the testis, which may confuse 
the radiological image, and history of allergic reaction 
to any contrast agent. Only one out of the 20 patients 
had a previous surgery of the testis. The remaining 
nineteen patients who fulfilled the inclusion criteria 
were initially investigated with conventional scrotum 
ultrasonography and color and power Doppler.. CEUS 
was performed immediately afterwards. Both the 
basic examination and CEUS were performed with 
an Esaote Big GPX (Esaote, Genoa, Italy) ultrasound 
device in the radiology department by two experi-
enced ultrasonographers.
 A 2.4 mL of a second generation ultrasound 
contrast agent (microbubbles of sulphur hexafluo-
ride, SonoVue, Bracco, Milan Italy) were injected 
as a bolus in the forearm vein followed by 5 mL of 
normal saline. Both the affected and the normal side 
of the scrotum were imaged with a contrast-specific 
technique (Contrast Tuned Imaging- CnTI) combined 
with low mechanical index (MI = 0.07-0.08) in order 
to obtain a satisfactory shading of the testicle for at 
least 2.5-3 minutes. A high acoustic power “flash” 
causing instant disruption of the microtubules was 
applied when deemed necessary by the sonographer. 
The examination was performed with a linear 5-7.5 
MHz transducer. Patients with profound scrotal 
swelling were also studied with a convex 2.5-5 MHz 
transducer. Those with pathological ultrasound and/or 
clinical findings were further evaluated and treated. 
For study purposes, a uniform registration form was 
used for recording findings of Doppler US and CEUS 
from each patient. Representative images from the 
baseline examination and the entire CEUS examina-
tion were stored as digital archives in the computer 
database. In all cases, the reported findings of CEUS 
were correlated with those of the grey-scale and col-
ored Doppler. Comparison with the normal side made 
the identification of pathologic enhancement easier. 
Final diagnosis was based upon clinical and labora-
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tory examination and/or surgical exploration. Upon 
the final evaluation of the CEUS technique, images 
were examined by separate examiners blinded to the 
other’s results. Finally, the recorded images were 
reviewed to reach a consensus.
 The study was approved by the locally ap-
pointed Ethics Committee, and all informed patients 
gave their written signed consent. The research pro-
tocol was performed in accordance with the Interna-
tional Conference on Harmonisation Guideline for 
Good Clinical Practice (1996), which represents the 
international ethical and scientific quality standard 
for designing, conducting, recording, and reporting 
trials that involve participation of human subjects.

RESULTS

 Five out of 19 cases were true negatives: 
neither clinical examination nor laboratory testing 
revealed any pathology. Similarly, both the basic 
examination and CEUS were normal Therefore, they 
were excluded from the study. Contrast-enhanced ex-
amination was successfully completed and its quality 
was considered adequate for inclusion in the study in 
the remaining 14 patients with abnormal ultrasound 
findings. No patient suffered any adverse reactions 
despite the fact almost all patients were not on an 
empty stomach. In all the 14 cases both the baseline 
ultrasound examination and CEUS diagnosis was in 
accordance with that of clinical/laboratory examina-
tion and surgery/pathology findings.
 The definite diagnosis was confirmed upon 
immediate surgical exploration in 6 cases: testicular 
rupture (n = 2), testicular torsion (n = 4). In the remain-
ing 8 cases, diagnosis was based on the combination of 
clinical, imaging and laboratory findings: epididymitis 
(n = 2), testicular trauma (n = 4) testicular abscess     
(n = 1), scrotal abscess (n = 1).
 More precisely, among 4 patients diagnosed 
with testicular torsion one (19 yo) was finally found 
with incomplete torsion, two with complete torsion 
(24 and 27 yo) and the last with abscess due to testicu-
lar necrosis (22 yo). In all cases, the involved testicle 
was edematous, enlarged and painful on palpation. 
The cremasteric reflex was absent and no relief of pain 
upon elevation of scrotum was observed. Both cases 

with complete torsion were characterized by scrotal 
erythema and unilateral position of the testicle, while 
abscess due to testicular necrosis was accompanied 
by edema involving the entire scrotum and fever.
 One additional testicular abscess case, as 
a result of epididymitis no response to the medical 
treatment, was also diagnosed in a 65 year-old diabetic 
male. Edema involving the entire scrotum and fever 
were present.
 Five out the six cases of blunt testicular trauma 
were unilateral and isolated while the remaining one 
was bilateral. All were associated with motor vehicle 
accident. Two (28 and 44 yo) out of the six patients 
exhibited symptoms of extreme scrotal pain associated 
with nausea and vomiting and were finally discovered 
with major testicular trauma upon surgical exploration. 
The remaining patients who experienced mild scrotal 
pain were diagnosed with minimal testicular trauma. 
Physical examination revealed a swollen, severely 
tender testicle with a visible hematoma in all cases. 
Scrotal ecchymosis was present in two cases.
 In all testicular torsion cases, both the baseline 
US examination and CEUS equally diagnosed the 
underlying pathology. While Power-Doppler showed 
lack of vascularization of the affected testes, contrast-
enhanced US confirmed the absence of macro- and 
microvascularization (Figure-1), but failed to add 
any relevant information in the study of complete 
testicular torsion. In chronic (missed) torsion peri-
testicular tissues displayed increased vascularity on 
CEUS (Figure-2), while, in the study of incomplete 
torsion, CEUS showed a clear difference in the degree 
of enhancement between the normal and affected side 
(Figure-3).
 CEUS was proved more accurate in the inves-
tigation of major testicular trauma, providing essential 
information on the viability of the affected organ. On 
conventional US, intra-parenchymal lacerations were 
visualized as linear or deliquescent non echogenic le-
sions. Only one scrotal sonogram showed a fractured 
testis with a disrupted tunica albuginea and testicular 
contents surrounded by tunica vaginalis, while in 
the remaining surgically treated testes (n = 2) the 
conventional US failed to clearly determine the pres-
ence and extend of tunica albuginea’s eruption. When 
examined with contrast-enhanced technique surgically 
treated ruptured testes showed lack of enhancement 
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in almost all their extent (Figure-4). On the contrary, 
conservatively treated testis showed a decreased, 
non-homogeneous, partial, contrast enhancement. 
Minimal testicular traumatic lesions were depicted as 
small hypoechoic vaguely dispersed areas, within a 
more echogenic normal testicular parenchyma which 
was not accompanied by a serious disorder of the 
testicular vascularity (Figure-5). Minimal traumatic 
injuries of the testis were almost uniformly presented 
as intratesticular hematoma in conventional US.

Figure l  –  Acute testicular torsion. A 27 year old male with acute left hemiscrotum. A) On initial power Doppler investigation 
of the left testis, only a few vascular signals (arrows) are detected (artifacts or incomplete torsion). B) On contrast-enhanced 
ultrasonography (CEUS) the left testis lacks enhancement and there is a clear difference when it is compared with the strong 
homogeneous enhancement of the normal side. C) The difference is more striking with the high MI (flash) technique. D) After 
reduction, CEUS demonstrates equal enhancement of the two testes.

 The conventional ultrasound diagnosis was in 
accordance with that of CEUS in the remaining posi-
tive cases; however, CEUS offered higher definition in 
the visualization of testis and scrotal abscess (Figures-
6 and 7). In all testicular abscess cases a peripheral, 
target like enhancement and evident central liquefac-
tion was shown. In one out of the three cases with 
testicular abscess (a 69 yo diabetic patient), contrast 
enhanced US (52 sec from injection) also identified 
a multiple, echoic internal septae, with evident sep-
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tal enhancement, which was missed in the baseline 
examination. Finally, CEUS ruled out the diagnosis 
of a tumor like small subcapsular hematoma, which 
mimicked a solid nodular lesion on baseline, where 
US demonstrated the absence of enhancement.

COMMENTS

 In the late 90’s an experimental study by 
Coley et al., demonstrated contrast-enhanced US, 
even with the use of first-generation sonographic con-

Figure 2 – Missed torsion. A 25-year-old patient presented with pain of the left hemiscrotum for 1 week. A) Baseline color 
Doppler shows an enlarged, slightly inhomogeneous left testis with no detectable flow. B) On contrast-enhanced ultraso-
nography (CEUS) the affected testis lacks enhancement and only enhancement of the peri-testicular tissues can be seen 
(arrows). C) The difference with the normal side is evident. D) The arrow indicates the site of torsion. There is also hemor-
rhagic necrosis (*).

trast media, to be more accurate than color and power 
Doppler in the visualization of testis vascularity (8). 
Nevertheless, most researchers have mainly focused 
on the application of contrast-enhanced US to the 
study of focal renal or hepatic parenchymal lesions 
and no imaging studies of the scrotum using sono-
graphic contrast media have been published over the 
last ten years. Recently, Catalano et al., using similar 
sonographic contrast media and technique with that of 
our study, evaluated the use of contrast-enhanced US 
in emergency radiology (7). Despite the large number 
of patients, only 8 out of the 126 cases investigated 
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Figure 3  –  Incomplete torsion. A 20-year-old man with sudden onset of left hemiscrotum pain 2 hours ago. A) Baseline color 
Doppler, shows no vascular signals within the testis. An ovoid inhomogeneous supratesticular mass that could represent a 
twisted spermatic cord (red arrows) is also evident. B) and C) contrast-enhanced ultrasonography (CEUS) reveals some 
patent intratesticular vessels (black arrows). One of them appears twisted above the testis (red arrows). D) Spectral analy-
sis shortly after the administration of the echo-enhancer shows pathologic high resistance flow. E) After manual reduction 
intratesticular flow pattern has returned to normal. F) Multiple vascular signals are detected on color Doppler.

by the authors with the real-time contrast-specific US, 
concerned  acute painful scrotum situations [testicular 
torsion (n = 6), epididymitis (n = 1), testicular trauma 
(n = 4)]. Although, no advantage over Doppler US has 
been shown it seems that real-time contrast-specific 
US is an effective technique in emergency imaging. 
Its role should not be considered as a replacement of 
Doppler US but as a useful integration of conventional 
US. In fact, compared to baseline sonography there is 

a loss of image quality with images appearing grainy, 
but this is widely compensated by the possibility of 
evaluating the area of interest in real time, which is 
impossible with intermittent-mode high mechanical-
index techniques (10,11).
 Our experience showed that CEUS fails 
to further increase the diagnostic accuracy of con-
ventional grey scale and Doppler ultrasound in the 
investigation of testicular torsion; both Doppler US 
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Figure 4  – Severe testicular trauma. A) On baseline ultrasound (US), the injured testis appears inhornogeneous, disorganized 
and with indistinct outline. B) On contrast-enhanced ultrasonography (CEUS), the same testis shows weak, inhornogeneous, 
patchy enhancement. The coexistent hematocele (*) lacks enhancement. C) Normal contralateral testis, for comparison. D) 
Parts of the shattered, resected testis.

and CEUS findings were equally in accordance with 
that of surgical exploration in patients with suspicious 
testicular torsion. It should be mentioned, however, 
that CEUS is not susceptible to artifacts that hinder 
a Color Doppler (and especially a Power Doppler) 
examination (11). For example, in incomplete, less 
than 360-degrees torsion cases the affected side often 
maintains some vascularity and comparison of color 
Doppler signals with the normal side can be difficult. 
In this case, CEUS can facilitate diagnosis by show-
ing a clear difference in the degree of enhancement 
between the normal and affected side. Similarly, in 

chronic (missed) torsion, no testis enhancement on 
CEUS facilitates to interpret weak color Doppler sig-
nals when increased vascularity of the peri-testicular 
tissues occurs (4,12,13). In addition, since CEUS 
requires no parameter optimization for the detection 
of slow flow, or flow in small vessels, it may prove 
easier and faster than color Doppler in the diagnosis 
of acute testicular torsion (14).
 Detection of flow in testes of small children is 
another challenge for ultrasonography (13). Currently, 
the key clinical dilemma still remains to avoid sur-
gery, especially in children, when clinical findings are 
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Figure 6 – Scrotal abscess. A) Baseline color Doppler of a sagittal section above the right testis. An inhomogeneous mass 
is demonstrated, that contains two ovoid, hypoechoic areas (*). A few peripheral vascular signals are detected (arrow). B) 
Contrast-enhanced ultrasonography (CEUS) of the same section. The hypoechoic areas exhibit peripheral rim enhancement 
and are more clearly delineated. The other parts of the mass show inhomogeneous enhancement.

Figure 5 – Epididymal abscess. A) Baseline color Doppler examination shows a round lesion with anechoic center (*), within 
an enlarged epididymal tail. Peripheral vascular signals are detected. B) Contrast-enhanced ultrasonography (CEUS), 15 
seconds post injection shows early peripheral enhancement of the lesion (arrows). C) Thirty-eight seconds post injection, 
there is strong enhancement of the epididymal tail. The abscess shows typical rim enhancement (arrows) and non-enhanc-
ing center (*).

suspicious despite negative color Doppler ultrasound 
(CDU) results (14,15). On the other hand, color Dop-
pler may fail to demonstrate normal flow in testicles 
with a volume of less than l cc, leading thus to a false 
positive diagnosis of testicular torsion (13,16). There-
fore, CEUS as it is not susceptible to artifacts can, at 
least theoretically, facilitate the diagnosis of torsion in 
pediatric patients; however, the safety of SonoVue® 
in children has not been currently established.
 Grayscale US findings of epididymo-orchits 
are enlarged hypoechoic epididymis and testis. These 

findings are non-specific and often are indistinguish-
able from testicular torsion (17). In contrast, combi-
nation of grey-scale US and color Doppler is helpful 
in evaluating patients with infection thus preventing 
unnecessary surgical exploration. Since US with color 
Doppler is effective in demonstrating the morphologic 
and hemodynamic changes in epididymitis and orchi-
tis, CEUS does not seem to add to the diagnostic ac-
curacy of the emergency ultrasound study. However, 
CEUS could play a role in the investigation of the 
complications of both epididymitis and orchitis. In 
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Figure 7 – Extratesticular hematoma. Patient with a painful lump at the upper part of the right hemiscrotum and history of 
closed scrotal injury 25 days ago. A) On baseline ultrasound US, a few ovoid hypoechoic structures (*) are demonstrated 
above the testis. B) On contrast-enhanced ultrasonography (CEUS) they lack enhancement. C) Normal enhancement of the 
ipsilateral testis for comparison.

fact, advanced epididymo-orchitis may cause testicu-
lar infarction as a result of extrinsic compression of 
testicular vascular supply by enlarged epididymis and 
spermatic cord and pyocele therefore; intratesticular 
vascularity is decreased (2). In addition, severe epi-
didymo-orchitis may also cause testicular abscess and 
scrotal abscess, which is demonstrated as a complex 
echoic mass. These findings suggest the need for 
surgical exploration. In contrast, CEUS can confirm 
or exclude the presence of abscess in cases of serious, 
persistent inflammation (epididymitis or epididymo-
orchitis) (12,17). In fact, CEUS findings are diagnos-
tic: epididymal, testicular and scrotal abscesses show 
a typical strong rim enhancement and non-enhancing 
contents while enhancing septa may be demonstrated 
within the lesions (18). Additional information offered 
by CEUS may alter the management or outcome of 
patients with scrotal abscess permitting urologists 
to avoid surgery, especially in ageing patients with 
other significant life-limiting medical conditions. In 
our study, a left orchiectomy was performed in the 
patient with scrotal abscess and testicular torsion, 
while scrotal abscess in patient with epididymitis was 
managed by incision and drainage.
 According to the perspective of the authors 
CEUS could be a useful complement to clinical and 
baseline sonographic examination, when it is not 
clear whether a traumatized scrotum requires surgical 
exploration (when, for example, a hematocele without 
an obvious testicular rupture is demonstrated). When 

compared with conventional ultrasound CEUS was 
proved more accurate in the investigation of major 
testicular trauma, providing essential information on 
the viability of the affected organ. In fact, the intensity 
and homogeneity of testicular perfusion on CEUS cor-
relates with the severity of the trauma. Minor trauma 
(in the form of small contusions) usually causes no 
significant enhancement deficits. On the other hand, 
severely fractured testicles show weak, inhomoge-
neous, or patchy enhancement. Complete lack of 
enhancement may be seen in trauma-associated tor-
sion or in cases of completely disorganized testicles. 
Similarly, hematomas (intra- or extra-testicular) and 
hematoceles show no enhancement. Therefore, CEUS 
improves their delineation and the differential diag-
nosis from other focal lesions. To our knowledge if 
rupture of the testis is detected sonographically, im-
mediate surgical exploration is indicated. In contrast, 
sonographically detected hematoceles without visible 
signs of rupture should be treated conservatively. 
Since inappropriately protracted expectant manage-
ment promotes testicular infection, atrophy, and 
necrosis, adequate preoperative diagnosis is essential 
for the viability of wounded testis (19). In our study, 
two out of 6 cases with testicular trauma were finally 
found with minimal lesion in CEUS and thus avoided 
unnecessary  surgery.
 Based on the above described findings, the 
possible indications for the CEUS investigation of 
acute scrotum can be summarized as follows: sus-
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pected testicular torsion, when color Doppler findings 
are equivocal (due to artifacts, or incomplete torsion), 
inflammation of the contents of the scrotum, when a 
complication is suspected, and scrotal trauma, in order 
to confirm a testicular damage that requires surgical 
intervention.
 Two important limitations of CEUS should 
be underlined: as the low spatial resolution of the 
method, compared to baseline US and the additional 
cost of the contrast-agent (5). Nevertheless, it should 
be mentioned that CEUS is no more than an effec-
tive complement to grey-scale and color Doppler 
ultrasonography, therefore it is mandatory to perform 
a detailed initial examination of the scrotum with 
conventional US, in order not to miss subtle findings 
that may not be detected on the following CEUS 
examination. As regards the cost of the contrast-
agent it can be reduced by injecting a part of the 
standard dose. In our study, only 2.4 mL (i.e. half of 
the standard dose) of the echo-enhancer were used, 
and provided satisfactory tissue enhancement for at 
least 3 minutes. It is probable that even smaller doses 
can guarantee an accurate diagnostic examination. 
According to Catalano et al., an important concern 
regarding the use of CEUS is the additional time 
needed for the contrast-agent preparation, admin-
istration and performance of contrast-enhanced US 
scan (5). Our limited experience however has shown 
that CEUS of the scrotum can easily be accomplished 
in the emergency department, immediately after 
the baseline sonographic examination, and with a 
minimum delay (approx. 5 min.) in the diagnostic 
work-up of the patient. Such a delay is insignificant 
in the investigation of acute scrotum, as it does not 
seem to alter the patient outcome.

CONCLUSION

 Although current experience on the use of 
sonographic contrast media in the imaging study of 
acute painful scrotum is limited, it seems that CEUS 
can be used supplementary to traditional Doppler 
US in the investigation of blunt testicular trauma 
especially when uncertainty in diagnosis after appro-
priate clinical and radiographic evaluations occurs. 
In several selected acute scrotum cases, real-time 

contrast-specific ultrasound may also increase the 
efficacy of ultrasonographic diagnosis. The use of 
second-generation sonographic contrast media along 
with the newly-introduced low mechanical index 
software allows dynamic exploration of organ perfu-
sion, with identification of both the macrocirculation 
and the lesion microcirculation. Therefore, CEUS 
can constitute a valuable integration of conventional 
grey-scale and color Doppler ultrasonography, par-
ticularly when these yield unclear, poorly visible 
findings. Further studies are required to clearly define 
the indications of this method.
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EDITORIAL COMMENT

 The paper by Moschouris et al. describes 
their experience using contrast-enhanced ultrasound 
(CEUS) to augment Doppler US (US) in the evalua-
tion of 19 cases of acute scrotum. In cases of suspected 
torsion, CEUS provided no additional benefit beyond 
DUS. The authors state that CEUS provides improved 
images of vascular flow and may have a role in cases 

of incomplete torsion or when the DUS is equivocal, 
but they do acknowledge that based on the current 
evidence, CEUS does not have a clinical role in the 
evaluation of suspected torsion. In cases of testicular or 
scrotal abscess, the authors again state that CEUS may 
provide better delineation of abscess from inflamed 
parenchyma, but with only 3 cases of abscess (none of 
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which were diagnosed solely by CEUS) they do not 
have evidence to support that claim. Finally, in cases 
of testicular trauma that authors state that CEUS may 
be more specific in ruling out testicular rupture than 
conventional US, stating that in 2 of their cases un-
necessary surgery was avoided by re-assuring CEUS 
findings when US was inconclusive. However, recent 
evidence suggests that magnetic resonance imaging 
(MRI) is very accurate in cases of testicular trauma 
when US is inconclusive (1), and is warranted when 
considering expectant management of a patient with 
possible testicular rupture. Furthermore, while avoid-
ing surgical exploration of the scrotum is a laudable 
goal, the more critical issue in testicular trauma is 
identifying testicular rupture, and for this purpose 
conventional US is very sensitive (2). If future larger 

studies demonstrate that CEUS is as accurate as MRI 
in cases of testicular trauma, then it may have a role 
as a more cost-effective alternative, but at this time, 
CEUS does not have a clinical role in evaluation of 
the acute scrotum.
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EDITORIAL COMMENT

 I would like congratulate Moschouris H et 
al. for this beautiful study. This study does have its 
limitations but also opens up new opportunities for 
research in scrotal pathology.
 There is a need to improve the sensitivity and 
specificity of traditional ultrasound. These experi-
mental imaging modalities include contrast-enhanced 
ultrasound, dynamic contrast magnetic resonance 
(MR), and near-infrared (NIR) imaging. Particular 
interest lies in the evaluation of pediatric testicular 
torsion.
 The sensitivity and specificity of the current 
ultrasound machines is excellent in detecting absence 
of blood flow in testicular torsion patients and may 
not require ultrasound contrast enhancement in its 
evaluation. Color flow Doppler alone has a sensitivity 
of 86%, specificity of 100%, and accuracy of 97% in 
diagnosing testicular torsion (1). Blood flow within 
the testis can be quantified using spectral Doppler 

(2). Color Doppler sonography often has difficulty 
demonstrating perfusion within the normal pediatric 
testis. While still in its infancy, contrast-enhanced 
ultrasound has the potential to provide improved sen-
sitivity in detecting flow in the pediatric testis (3). In 
an experimental study using 35 rabbits, Paltiel et al. 
(4) demonstrated that contrast-enhanced pulse-inver-
sion sonography could reliably detect altered levels of 
testicular perfusion when compared to radiolabeled 
microsphere perfusion measurements.
 Vasculitis involving the testes is uncommon, 
but may be seen in patients with polyarteritis nodosa 
(3,4) and systemic lupus erythematosus (5). Color 
Doppler evaluation may reveal the absence of tes-
ticular blood flow, mimicking torsion (5). It is in these 
patients with vasculitis where blood flow is so small 
that its beyond the resolution of the ultrasound machine 
to detect it that ultrasound contrast enhancement may 
play a significant role in their diagnosis (6,7).
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EDITORIAL COMMENT

 The aim of the study is very interesting, but 
several points must be implemented and improved.
 The number of patients is too low; with the 
particular reference to the patients submitted to surgi-
cal exploration because of suspicious testicular torsion 
(four cases). The key clinical dilemma remains to 
avoid surgery, especially in children, when clinical 
findings are suspicious despite negative color Doppler 
ultrasound (CDU) results. Although CEUS evaluation 
after medium administration seems to be useful and 
accurate to detect intraparenchimal vascularization, a 
more consistent number of patients is needed. CEUS 

evaluation, as testicular scintigraphy, introduces a 
quantitative parameter and could improve CDU that 
in most cases is an operator depending procedure. In 
conclusion, an excellent idea supported (until now) 
by an anecdotal series that needs further studies.
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 Additionally, contrast enhanced sonography 
has a definite role in scrotal examinations, especially 
for characterizing small tumors less than two centi-
meters in size. Ultrasound contrast agents can play a 
significant role in testicular trauma to identify testicu-
lar contusions or hematomas and exclude testicular 
masses by demonstrating the presence of blood flow 
in them.
 Near infrared fluorescence (NIRF) has also 
been performed with the intravenous administration 
of indocyanine green. In one preliminary study, NIRF 
was able to reliably detect vascular flow obstruction 
within the torsed testis of an adult male Sprague-
Dawley rat model [Personal communication with VS 
Dogra et al. Abstract presented at World Congress 
of Endourology, Cleveland 2006]. This method can 
improve the sensitivity in detecting early testicular 
torsion and may increase testis salvage rate. As future 
investigations are completed, NIR spectroscopy and 
fluorescence will likely become a fast and cost-ef-
fective method in the initial evaluation of testicular 
torsion in the emergency setting.
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EDITORIAL COMMENT

This paper demonstrates the usefulness of 
contrast-enhanced ultrasonography in the diagnosis 
of acute scrotum by determining testicular perfusion 
based on contrast enhancement of testicles through 
the administration of microbubble contrast media.
 Today, color and power Doppler ultrasonog-
raphy (US) is the initial imaging modality used in the 
evaluation of symptomatic scrotum. It is readily avail-
able and noninvasive, and the testis itself is highly 
amenable to sonographic examination. However, 
scrotal US has some flaws and problems. Doppler US 
results are highly dependent on operators' skill, andent on operators' skill, andnt on operators' skill, and 
detectability of blood flow depends on patient’s age,’s age, age, 
testicular volume, and sensitivity of the US equip-
ment used. Therefore, in a variety of clinical settings, 
inconclusive results of color and power Doppler US 
need another imaging method or modality for accurate 
and confirmatory assessment of scrotal disorders.
 Use of contrast media in US seems to be amedia in US seems to be a in US seems to be a 
great idea because testicular perfusion can be muchbecause testicular perfusion can be much testicular perfusion can be much 
more conspicuous with contrast-enhanced US than-enhanced US than 
only with Doppler US, as reported in this article. In, as reported in this article. In 
magnetic resonance imaging (MRI), Watanabe et al. 
(reference #5) first showed the usefulness of contrast-
enhanced imaging in the evaluation of acute scrotum. 

With use of contrast agents, US is expected to provide 
as accurate qualitative information about testicular qualitative information about testicular information about testicular 
blood flow as MRI.
 The difference between this new contrast-en-
hanced US and MRI could be semi-quantitative analy-
sis of testicular perfusion. MRI imaging performs 
dynamic contrast-enhanced examination, which 
allows for semi-quantitative assessment of blood 
flow. Though US could not provide semi-quantitative 
information, US can be more convenient and easier to 
be performed in the emergency clinical settings than 
MRI.
 As the authors described, this new method 
can be robust and useful to differentiate testicular tor-robust and useful to differentiate testicular tor-useful to differentiate testicular tor-to differentiate testicular tor- differentiate testicular tor-e testicular tor- testicular tor-
sion from other pathologies such as acute epididymitis 
which can be treated with antibiotics conservatively. 
In blunt trauma, this method could provide accurate 
information about the severity of testicular damage, 
rupture of tunica albuginea, and the presence or ab-
sence of hematoma. This method would also have aThis method would also have a 
potential to characterize testicular neoplasm.
 In the near future, contrast-enhanced US 
could hopefully be performed as the initial and robusthopefully be performed as the initial and robustbe performed as the initial and robustperformed as the initial and robust 
imaging modality by the urologists and radiologistsby the urologists and radiologists 
on the front line of medical care.
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ABSTRACT

Purpose: Post-prostatectomy incontinence remains a problem, even in minor or moderate degrees. In order to minimize 
surgical morbidity and costs, sling procedures have been proposed. The authors have developed a new transobturator male 
sling procedure and report their results after one-year experience.
Materials and Methods: A prospective multicenter study was conducted in 50 patients with minor or moderate post-pros-
tatectomy incontinence. Evaluation of TOMSTM two arms bulbar sling was based on clinical form assessment, The Inter-
national Consultation on Incontinence Questionnaire (ICIQ) and short-form (SF) 36 questionnaire pre and postoperatively 
and at 3, 6, 9 and 12 months.
Results: The surgical procedure was considered easy to perform and no post-surgery complication was reported except 
for one retention. The median number of pads per day decreased significantly from 2 pads before surgery (95% CI: 2 - 3) 
to 1 during the follow-up period (95% CI: 0 - 2 at 360 days), and at 3 months patients using none or one pad per day were 
30% and 32% respectively. The SF 36 continence and quality of life score improved from a median of 100 (95% CI: 83 
- 133) to 300 (95% CI: 167 - 375), and the median ICIQ incontinence and quality of life score decreased from 15 (95% 
CI: 14 - 16) to 8 (95% CI: 5 - 12) one year after surgery.
Conclusion: The transobturator perineal male sling TOMSTM is an attractive simple sling technique for moderate or minor 
post-prostatectomy stress incontinence and offers an improvement in the quality of life.

Key words:  urinary incontinence; male; urinary sphincter; prostatectomy; surgery, sling
Int Braz J Urol.  2009; 35: 706-15

INTRODUCTION

 Despite improvement in surgical technique of 
radical prostatectomy, incontinence remains a bother-
some problem. The prevalence of post-prostatectomy 
depends on the definition of incontinence and evalu-
ation methods; however, studies indicate that 5% to 

 NeurourologyNeurourology

55% of patients are concerned (1). Even only one pad 
a day affects the quality of life (2).
 For major stress urinary incontinence (SUI), 
the artificial sphincter remains the gold standard tech-
nique despite a risk of erosion or infection. As regards 
urethral bulking agents, they are often disappointing 
even with re-injections.

doi: 10.1590/S1677-55382009000600009 
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 In order to minimize surgical morbidity and 
cost, bulbar sling procedures have been proposed of 
which the most common sling used is bone-anchor 
fixation. Good results without significant obstruction 
were obtained but concern remains regarding perineal 
pain and infection of the material. Based on our ex-
perience of the female transobturator polypropylene 
sling (3) we developed a new transobturator bulbar 
male sling (TOMSTM) (4) in order to minimize the 
adverse effects of bulbar slings. Other male transob-
turator slings (5-8) have also recently been reported in 
the bulbar location (5,7,8) or in membranous location 
(6). The benefits and our clinical results were studied 
in a prospective multicenter series. The results with 
one year’s experience are reported.

MATERIALS AND METHODS

 In a preliminary study (4) on six male cadav-
ers in the lithotomy position, the surgical technique 
was performed using a vertical perineal incision. 
The bulbospongiosus muscle was dissected, then 
the ischiocavernous muscles, in order to expose the 
perineal aponeurosis close to the ischiopubic ramus 
bone and the obturator foramen situated just above the 
ramus. The surgical procedure was evaluated concern-
ing outside-inside and inside-outside transobturator 
puncture in male pelvis using respectively Hemet and 
helical needle.
 Therefore, a prospective multicenter clinical 
study was conducted from May 2006 to August 2007 
on 50 male patients suffering from post prostatectomy 
incontinence and after a failure of physiotherapy. 
Our study received Institutional Ethics Committee 
approval.
 All surgeons were experienced in transobtura-
tor procedure for female stress incontinence and fol-
lowed the same instructions for surgery. The number 
of surgeons involved was ten and their first patients 
were included in this series.
 A total of 50 patients were included with 
minimal 12 months follow-up. Exclusion criteria 
were pre or post-surgery radiation, less than one 
year before surgery, bladder outlet obstruction from 
anastomotic or urethral stricture, bladder overactivity 
or bladder hypocompliance. Only minor or moderate 

SUI patients according to the Stamey definition were 
enrolled based on the urologist’s evaluation and 5 or 
less pads per day.
 Pre-surgery assessments included previous 
medical history, physical examination, clinical study 
questionnaire for urological symptoms and number 
of pads per day, urodynamics (urethrocystometry, 
uroflowmetry, post-void residual urine) according to 
the recommendations of the International Continence 
Society, and cystourethroscopy to rule out any ana-
tomical abnormality.
 The patients completed the International 
Consultation on Incontinence Questionnaire – Short 
Form (ICIQ-SF) (9) and the Short-Form (SF) 36 (10) 
questionnaire, and a visual analog pain scale (VAS) 
before and after surgery.
 The physician recorded post-surgery evalua-
tions at 1, 3, 6 and 12 months using the same evalua-
tion except for urethrocystometry. As regards safety 
assessments, potential per and post-operative hazards 
were recorded on a case report form.
 The sling was a monofilament polypropylene, 
with macropores over 75 micrometers, non-exten-
sible, 45 cm long x 1.4 cm large, developed by CL 
Medical (4). The sling is attached at each end to a 
clip in order to connect it to a specific needle. Hemet 
or helical needle was used according to the surgeon’s 
preference.
 The surgical technique was performed under 
spinal or general anesthesia, and a 16F Foley urethral 
catheter was inserted. The patients were placed in 
the lithotomy position and a 6 cm median vertical 
perineal incision below the inferior border of the 
pubic symphysis was carried out in order to expose 
the bulbospongiosus muscle, then to expose the 
perineal aponeurosis at the top of the triangular space 
delimited laterally by each ischiocavernous muscle 
and medial to the bulbospongiosus. A short 2 mm 
incision through the pelvic fascia afforded access to 
the obturator muscle just under the ischiopubic ramus 
bone. A stab incision was made at the top of the thigh, 
4 cm from the median line and 4 cm below the major 
adductor longus muscle. The transobturator puncture 
was an outside inside with a Hemet needle. The end 
point of the puncture was the opening in the pelvic 
fascia. After sling attachment to the needle, it was 
pulled back in order to correctly implant the sling. The 
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same procedure was repeated on the other side. The 
sling was sutured to the bulbospongiosus muscle with 
non-absorbable sutures, and then pulled firmly from 
each side in order to obtain a 2 mm visible mark on 
the bulbospongiosus muscle. The perineal body was 
not dissected, but in cases of rolling of the inferior 
edge of the sling on the bulb, the bulb was dissected 
just enough to apply it under the sling, then sutured 
to the sling. No retrograde urethral pressure adjust-
ment was performed. The incision was closed without 
drainage and the urethral catheter left indwelling for 
2 days. Before hospital discharge, an uroflowmetry, 
a post void residual, and a pelvic pain evaluation on 
VAS were obtained.
 Statistical analysis - The description of the 
population at baseline was done using the median, 
the first and the third quartile (Q1 - Q3). As regards 
the trend over time, the results of each visit were 
summarized using the median and a 95% confidence 
interval (CI). For the graphical illustration of these 
trends, box-plots, as described by Tukey (11), were 
used. In order to test the hypothesis of no change 
between consecutive visits against the alternative that 
there was a change, rank based methods were applied. 
As the power of these tests depends among others on 
the proportion of tied observations, Wilcoxon’s test 
for dependent samples was used for all tests relating 
to the same variable if the first quartile at any visit 
was larger than zero. For all other variables, the sign 
test was used in order to verify whether changes be-
tween consecutive visits were significant. Admitting 
for each variable a global level of 0.05 for answering 
the question whether a change occurred between any 
two consecutive visits, Holm’s method was used to 
control for the inflation of the risk of a Type-I error.

RESULTS

 In the cadaveric procedures, the perineal ap-
proach to the bulbar urethra and the outside-inside or 
inside-outside puncture of the obturator foramen were 
easily performed.
 Concerning the clinical study, a total of 50 
patients with a median age of 72 years (Q1 - Q3: 64 
- 77) underwent TOMSTM surgery. Incontinence was 
a problem for all the patients.

 At least half of them wore 2 pads per day (Q1 
- Q3: 1 - 3). History of prostatic surgery was radical 
prostatectomy for 48 and transurethral prostatectomy 
for 2 patients, the median time between prostatectomy 
and surgery for SUI was 35 months (Q1 - Q3: 22 - 
50).
 The surgery was considered by the surgeon as 
easy to perform in all the cases. The median operative 
time for the procedure was 30 minutes (Q1 - Q3: 25 
- 45).
 No per-surgery complication was reported, 
and no significant intra-operative bleeding (> 200 
mL) occurred or nerve, bowel or vascular injury.
 On the VAS, the median pain value the day 
after surgery was 2 (95% CI: 1 - 3), then decreased 
significantly to 0 (95% CI: 0 - 0) at one month and 
remained similar for all further visits until the end of 
the study.
 After urethral catheter removal, residual was 
less than 100 mL for all the patients except one patient 
who experienced urinary retention. This patient was 
reoperated (day 2) to release the tension on the tape, 
and then a good result on micturition and continence 
was obtained. A low stream was reported for one 
patient but this was not bothersome. Maximal flow 
rate was 20 mL/sec on the median (95% CI: 17 - 24) 
before surgery and 16 (95% CI: 8 - 26) when evaluated 
after catheter removal; the values (Figure-1) did not 
change significantly during the follow-up period.
 Overall median pad use decreased significant-
ly (p-value used sign test and is reported in Figure-2) 
from 2 pads per day (Q1 - Q3: 2 - 3) before discharge 
and at one month, to 1 pad for all the visits thereafter 
(Figure-2). At three months and during the follow-up 
period to 12 months, patients using none or one pad 
per day were 30% and 32% respectively.
 The SF36 continence scores, measured on 
a scale ranging from 0 to 500 (Figure-3), improved 
significantly from a median score of 100 (95% CI: 83 
- 133) to 300 at one year (95% CI: 167 - 375). During 
the follow-up period, the median scores were 242, 217 
and 267 at 1, 3 and 6 months respectively.
 The ICIQ incontinence score (Figure-4) 
decreased significantly from 15 (95% CI: 14 - 16) 
before the TOMS sling to 8 (95% CI: 5 - 12) at one 
year, and the median score was 9 for all other visits 
at follow-up.
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Figure 1 – Maximum flow rate evaluated before being operated (OP) and after catheter removal (AC) and during the follow-up period. 
After correction for multiple testing, no significant change between visits was observed.

consecutive visits before OP, AC AC, day 30 day 30, day 90 day 90, day 180 day 180, day 360
p Value (Wilcoxon) 0.4258 0.0527 0.7574 0.6625 0.0391

Figure 2 – Overall median pad use was evaluated after being operated (OP) and on follow-up after surgery. It decreased significantly 
from 2 pads after surgery to 1 pad at 3 months and remained at 1 pad at 12 months.

consecutive visits before OP, day 30 day 30, day 90 day 90, day 180 day 180, day 360
p Value (sign test) 0.8506 0.0094 0.5078 0.0391
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Figure 3 – The SF36 continence score (0 to 500 scale) was evaluated before patients were operated (OP) and on days after surgery. 
It improved significantly after surgery, and during the one year follow-up period.

consecutive visits before OP, day 30 day 30, day 90 day 90, day 180 day 180, day 360
p Value (Wilcoxon) < 0.0001 0.1211 0.1414 0.0681

Figure 4  – The ICIQ score of incontinence (0 to 21 scale) was evaluated before patients were operated (OP) and on days after surgery. 
It decreased significantly during the one year follow-up period.

consecutive visits before OP, day 30 day 30, day 90 day 90, day 180 day 180, day 360
p Value (Wilcoxon) < 0.0001 0.4862 0.4063 0.4971
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COMMENTS

 A number of minimal invasive techniques 
have been proposed for managing SUI in male pa-
tients but some of them have adverse side effects or 
minimal outcome measurements. Among them, the 
adjustable balloon is an alternative to the sling pro-
cedure based on a mechanism of lateral compression 
of the proximal urethra. Patients with none and one 
pad a day were reported in 60% (12), but the high rate 
of per and post-surgery complications and several 
adjustments were of some concern.
 The artificial sphincter remains the gold 
standard technique for severe incontinence due to 
sphincter deficiency although the cost, the erosion 
or infection rate as well the need to press the pump 
for each micturition, make many patients reluctant 
to have this type of surgery for moderate or minor 
incontinence.
 The concept of minimal invasive surgery with 
perineal bolsters acting as a sling on the bulbar urethra 
was described by Schaeffer et al. (13). Initial success 
rate was excellent for continence with no significant 
outlet obstruction but outcome was complicated with 
bolster removal due to pain, infection or erosion. The 
efficacy was demonstrated on an average of four years 
(14) with a 42% cure rate.
 In order to improve tolerance, John (15) 
reported a bulbourethral composite suspension with 
porcine dermis and polypropylene sling through the 
retropubic space. This author reported 69% conti-
nence patient with a 14-month mean follow-up. Using 
a retropubic sling made of polyester plus polypropyl-
ene Xu et al. (16) achieved successful treatment in 
85% of 26 patients at 28 months.
 There is a concern regarding the retropubic 
route due to a risk of a bladder puncture or erosion 
(7), and the adhesions due to the prostatectomy may 
increase the risk of using this route.
 A new concept of a large perineal sling on 
the bulbar urethra was subsequently introduced with 
the InVanceTM bone anchored male sling made of a 
large triangular silicone coated biomaterial. Comiter 
(17) had 65% cured and pad free patients at minimum 
2 year follow-up with a polypropylene or polyester 
mesh using bone anchor fixation, however up to 16 
% of patients reported perineal pain or numbness that 

persisted during many weeks. These adverse effects 
might possibly be due to irritation in the area of the 
bone screws or lesion to the perineal nerves (18) during 
ischiopubic rami dissection. Moreover, infection of the 
biomaterial frequently occurred due to a large silicone 
coated membrane instead of macroporous mesh tape, 
and biomaterial characteristics may explain the mor-
bidity including osteomyelitis from bone screws.
 Different biomaterials have been used for 
the sling (allograft, porcine xenograft, synthetic, 
composite mesh) but a poor outcome resulted from 
the non-synthetic graft (19), and the good tolerance 
of polypropylene is now widely accepted. The TOMS 

TM  polypropylene tape is macroporous, non-exten-
sible and the procedure is considered to be easy. No 
complication was reported and tolerance was good, 
particularly concerning perineal pain.
 As other authors during per-surgery we did not 
adjust the tension of the sling with the use of urethral 
pressure value as this measurement was retrograde, not 
standardized in technique and threshold. The sling was 
not clinically compressive for most of the patients as 
confirmed on clinical records, post-void residual and 
uroflowmetry, although a pressure-flow study was not 
conducted to document a possible urodynamic com-
pressive effect. Urodynamic study in 22 men by Comi-
ter (17) revealed that the bulbar urethral sling had no 
significant effects on voiding function. Nevertheless, 
in our series, one patient experienced postoperative 
complete retention possibly due to excess in tension 
or to an acontractility bladder reflex. The decision 
between immediate reoperation to release the tension 
on the tape, or after few days of self-catheterization 
should be discussed with the patient.
 The data on continence confirmed the inter-
esting results of the other retropubic and bone anchor 
bulbar urethral male slings. As in the reported series, 
about 60% of the patients used none and one pad per 
day at three months and during the follow-up period 
to 12 months.
 An explanation why pad use did not change 
at 30 days follow-up could be that the patients were 
still anxious about leakage and used a safety pad.
 Evaluation based on SF 36 scale and ICI-Q 
scale showed that the continence and the quality of 
life improvement was significant on both scales, and 
the results were maintained at one year.
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 Radiation was an exclusion criterion in order 
to present a homogenous series as this factor adversely 
affects male sling outcomes.
 The transobturator route in male was initially 
reported by Bauer et al. (5) in a three male cadaver 
study using a helical puncture, our study confirmed 
this approach and added the feasibility of oustside-in-
side puncture. In male patients, the transobturator tape 
was reported either on membranous urethra (6) using 
Advance sling, or on bulbar urethra using Argus sling 
(7) or De Leval sling (8) or TOMSTM sling (4). Argus 
sling (7) is made of silicone and is an adjustable sling. 
De Leval and Waltremy (8) used a polypropylene 
transobturator sling at the same position as our sling 
on the bulbar urethra; they obtained continence in 45% 
of their patients at 6 months. The difference between 
our techniques is that they performed an additional 
subcutaneous lateral dissection to tie the two lateral 
arms to each other, but more biomaterial and a larger 
dissection were risk factors for a potential infection 
or perineal pain. However, attachment of each arm to 
each other was probably stronger than to rely only on 
the transobturator route.
 The mechanism of action may need further 
studies on the precise location and degree of male 
urethral mobility. The AdVanceTM male sling system 
(6) is located more proximally on the bulbar-mem-
branous urethra in order to modify the mobility and 
to act as a hammock-like support of the posterior 
sphincter complex, but  tension is also applied on the 
sling. A proximal dissection close to the sphincter is 
a potential risk for a major deficiency; moreover, the 
membranous urethra is thin and more fragile which 
may explain a reported case (20) of urethral ero-
sion.
 These results using TOMSTM sling remain 
encouraging but the continence results should be 
improved and a study is currently ongoing with a 
four arm larger sling using the same biomaterial and 
transobturator route.

CONCLUSION

 The transobturator perineal male sling 
TOMSTM is an attractive technique for moderate 
or minor post-prostatectomy stress incontinence. 

The implanted biomaterial is non-mechanical, and 
easy to insert and well tolerated. Most of the pa-
tients were improved or continent with a one year 
follow-up.
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EDITORIAL COMMENT

 Dr. Grise and colleagues present an interest-
ing experience using a transobturator (TO) bulbar 
sling in the treatment of post-prostatectomy inconti-
nence. Indeed, the male sling is not a new concept, 
with the most significant experience comprising two 
techniques. The first utilizes urethral compression 
bolsters secured over the rectus fascia; the other a 
periurethral mesh secured with bone anchors. Despite 
promising outcomes associated with these sling types, 
widespread adoption of the male sling as a first line 
surgical therapy has not been seen. More recently, a 
resurgence has been seen with the introduction of TO 
sling types. Importantly, the work of Dr. Grise and as-
sociates contributes to this experience and the 1-year 
minimum follow-up is to be commended.
 As related series are reported, it is important 
that focus is placed on surgical technique as small 

technical differences may affect sling efficacy. For 
example, both published and non-published descrip-
tion of TO sling techniques detail varying degrees of 
perineal body mobilization and, with it, somewhat 
differing locations of sling placement along the bul-
bar urethra. Accordingly, sling placement in a more 
proximal position may result in a vector allowing for 
urethra suspension/elevation, whereas a distal location 
can yield a compressive action. How these differ-
ing vectors of support affect outcomes is unknown. 
Indeed, the anticipated introduction of a bulbar sling 
comprising both TO and prepubic arms suggests that 
both vectors may be important. Future comparative 
study to help define the optimal vector of support and 
sling position will be important.

Dr. David Rapp 
Co-Director, Virginia Urology Center for 

Continence and Pelvic Floor Reconstruction 
Virginia Urology Center 

Richmond, Virginia, USA 
E-mail: derapp@yahoo.com 

EDITORIAL COMMENT

 Despite improved surgical techniques, which 
have led to decreased incontinence rates, still a sig-
nificant number of patients are suffering from post-
prostatectomy stress urinary incontinence (SUI) (1). 
Surgical treatment is the recommended therapeutic 
option after non-invasive therapies have failed (2). 
Since decades, the established standard for surgical 
treatment has been the artificial urinary sphincter. 
It is, however, very expensive and associated with 
high surgical revision rates (3,4). In addition, the 
patient needs to have the mental and physical ability 
to handle the sphincter. Moreover, minimal-invasive 
approaches for the treatment of SUI are more and 
more demanded by patients (5). Thus, in recent years 

several minimal-invasive sling systems have been 
intensively investigated (6-8).
 In the study presented by Grise et al., the 
authors report about one year results of a new transob-
turator male sling. The new sling has to be positioned 
like the well-known retro-urethral transobturator sling 
in the region of the membranous urethra but without 
splitting the bulbospongiosus muscle (9). Unfortu-
nately, the reported initial results are not very convinc-
ing. In the present study, a dry rate of only 30% could 
be achieved. However, for the reported patient group 
with a median daily pad use of 2 pads, a cure rate (no 
pad use) above 50% would be expected. One reason 
for the comparably low success rate may have been 
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the inclusion of the first patients treated with the new 
sling system. In addition, the number of surgeons was 
rather high (five implantations per surgeon on aver-
age). Thus, the study incorporates to a large degree 
the surgeons’ learning curve. However, it remains 
unclear if the unsatisfying dry rate is caused only by 
the learning curve factor. Another limitation of this 
study is the measurement of urine loss by means of 
daily pad use only. For a more reliable comparison of 
postoperative results and to allow for a more extensive 
comparison with other studies, standardized pad-tests 
- like the one-hour pad test or the 24-hour pad-test 
- would have been desired.
 Further studies with a larger patient popula-
tion and longer follow-up period will be necessary to 
fully assess the potential of this new sling system.
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ABSTRACT

Purpose: The main objective of the investigation was to develop a transdermal therapeutic system for alfuzosin hydro-
chloride and to study the effects of polymeric system and loading dose on the in vitro skin permeation pattern.
Materials and Methods: Principles of experimental design have been exploited to develop the dosage form. Ratio of ethyl 
cellulose (EC) and polyvinyl pyrrolidone (PVP) and loading dose were selected as independent variables and their influence 
on the cumulative amount of alfuzosin hydrochloride permeated per cm2 of human cadaver skin at 24 h (Q24), permeation 
flux (J) and steady state permeability coefficient (PSS) were studied using experimental design. Various physicochemical 
parameters of the transdermal films were also evaluated. Activation energy for in vitro transdermal permeation has been 
estimated.
Results: Ratio of EC and PVP was found to be the main influential factor for all the dependent variables studied. Drug 
loading dose was also found to influence the dependent variables but to a lesser extent. Physicochemical parameters of the 
prepared films were evaluated and found satisfactory. Activation energy for alfuzosin permeation has also been estimated 
and reported. 
Conclusion: The therapeutic system was found to be dermatologically non-irritant and hence, a therapeutically effective 
amount of alfuzosin hydrochloride can be delivered via a transdermal route.

Key words:  alfuzosin hydrochloride; administration, cutaneous; polymers
Int Braz J Urol.  2009; 35: 716-29

INTRODUCTION

 Benign prostatic hypertrophy (BPH) is a 
condition characterized by a nodular enlargement of 
prostatic tissue leading to obstruction of the urethra. In 
a large community-based survey, lower urinary tract 
symptoms (LUTS) secondary to BPH were reported 
in 25% of men aged > 50 years (1). LUTS including 
increased urinary frequency, nocturia, incomplete 

 Investigative UrologyInvestigative Urology

emptying, and urinary hesitancy are often associated 
with BPH. These symptoms can be caused by altered 
function of the smooth muscle tone that is regulated 
by the alpha-1 adrenergic receptors in the prostate 
and its capsule, the bladder base and neck, and the 
prostatic urethra (2). It is thought that alpha-1 adren-
ergic receptor antagonists may be implicated in the 
pathophysiology of BPH and may cause relaxation 
of smooth muscles, improvement in urine flow and 
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reduction in LUTS (3). Consequently, American 
Health Care Policy and Research (AHCPR) guidance 
recommended alpha-blockers as a first-line therapy for 
BPH. Alfuzosin, a quinazoline derivative, is a selec-
tive and competitive alpha-1 adrenoceptor antagonist. 
It distributes preferentially in the prostate, compared 
with plasma, and decreases the sympathetically con-
trolled tone of prostatic smooth muscle. As a result, 
lower urinary tract symptoms suggestive of benign 
prostatic hyperplasia (BPH) are improved (4).
 Alfuzosin hydrochloride is available in 
three formulations: an immediate release standard 
form, typically 2.5 mg three times per day, a 5-mg 
sustained-release form given twice per day, and a 10 
mg once daily sustained-release form (4,5).The abso-
lute bioavailability of alfuzosin is about 49% under 
fed conditions, while the corresponding value under 
fasting conditions is approximately 25% (6). This 
shows that food has a significant impact on the oral 
absorption of alfuzosin. This originates the need for an 
alternative route of administration, which can bypass 
the hepatic first-pass metabolism. Transdermal route 
is an alternative choice of route of administration for 
such drugs. Various physicochemical parameters like 
molecular weight, log P value and aqueous solubility 
of alfuzosin hydrochloride are 425.92, 1.51 at a pH of 
7.4 and > 10% respectively. These favorable param-
eters make it an ideal drug candidate for transdermal 
delivery. Transdermal films offer added advantages 
such as maintenance of constant and prolonged drug 
level, reduced frequency of dosing, minimization of 
inter- and intrapatient variability, self administration, 
and easy termination of medication, leading to patient 
compliance (7).
 The transdermal permeation can be treated as 
a diffusion process through a selectively permeable 
membrane. The concentration of the applied solute 
species at the surface layers is not usually equal to 
but related to its concentration in the applied vehicle 
in accordance  with the vehicle/stratum corneum 
sorption isotherm. The linear isotherm can be defined 
in terms of the distribution coefficient between the 
vehicle and the stratum corneum. It is considered that 
the transdermal flux is directly proportional to the 
concentration difference across the skin barrier (8). 
Drug permeation through the skin following trans-
dermal delivery is also influenced by various design 

factors such as polymer species, internal structure of 
the polymer matrix and drug-loading dose. The effects 
of the above-mentioned factors must be elucidated in 
detail in order to develop an optimum delivery system, 
first in vitro and then in vivo. In the present study, we 
have assessed the effects of polymeric concentration, 
its blend and drug-loading dose on the in vitro per-
meation pattern of alfuzosin hydrochloride from its 
transdermal films.

MATERIALS AND METHODS

Materials

 Alfuzosin hydrochloride was obtained as a 
gift sample from Cipla Ltd. (Mumbai, India). Ethyl 
Cellulose (EC; ethoxy content 47.5-49%, viscosity 
14 cps in 5% w/w solution in 80:20 toluene/ethanol 
at 250C) was purchased from BDH Chemicals Ltd., 
(Poole, England). Polyvinylpyrrolidone (PVP; K 
value: 26-35) and Polyvinylalcohol (PVA) were 
purchased from HiMedia Laboratories Pvt. Ltd., 
(Mumbai, India) and S.D. Fine-Chem. Ltd. (Boisar, 
India), respectively. Di-n- Butylphthalate was pur-
chased from Central Drug House (P) Ltd., (Mumbai, 
India).

Statistical Experimental Design

 A 32 full factorial design was used in develop-
ment of dosage form and two factors were evaluated, 
each at three levels. In the present investigation, ratio 
of EC and PVP (X1) and drug loading dose (X2) were 
selected as independent variables. The cumulative 
amount of alfuzosin hydrochloride permeated per cm2 
of human cadaver skin at 24h (Q24), permeation flux 
(J) and steady state permeability coefficient (PSS) were 
chosen as dependent variables. Ratio of EC and PVP 
was evaluated at 30:70(-1), 20:80(0) and 10:90(+1), 
while alfuzosin loading dose was evaluated at 30% 
(-1), 40% (0), and 50% (+1) of total polymer weight. 
Design-Expert software (Version. 7.1.3, Stat-Ease Inc., 
Minneapolis, USA) was used for the generation and 
evaluation of the statistical experimental design.



718

Alfuzosin Transdermal Films

Preparation of Transdermal Films

 Experimental transdermal films were pre-
pared at all possible combinations (Table-1). Films 
composed of different ratios of EC and PVP contain-
ing alfuzosin hydrochloride (~ 1.05 mg/square cen-
timeter film) were prepared by solvent evaporation 
technique. Di-n-butylphthalate was incorporated as 
a plasticizer at a concentration of 30% w/w of dry 
weight of polymers. Alfuzosin hydrochloride was 
dissolved in chloroform followed by addition of 
polymers and plasticizer with constant stirring. The 
matrix was prepared by pouring the homogeneous 
dispersed solution on 4% PVA backing membrane 
in a flat bottomed petridish, covered with perforated 
aluminum foil, and dried at 40°C for 24h. The dry 
films with drug dissolved in the matrix were removed 
and kept in desiccators until use.

Evaluation of Physicochemical Parameters

Content Uniformity

 Drug content uniformity was determined 
by dissolving each film in chloroform and filtering 
with Whatman filter paper (0.45 μm). The filtrate 
was evaporated and drug residue dissolved in normal 
saline. The drug content was analyzed at 242 nm us-
ing a UV spectrophotometer (Shimadzu, Japan). The 
experiments were performed in triplicate, and average 
values were reported.

Moisture Uptake

 Accurately weighed films kept in a desicca-
tor at normal room temperature for 24 h were taken 
out and placed in desiccators containing 100 mL 
of super saturated solution of potassium chloride 
to maintain 84% relative humidity until a constant 
weight for the films were obtained. The percentage 
of moisture uptake was calculated as the difference 
between final and initial weight with respect to initial 
weight (9). The percentage moisture absorption at 
laboratory ambient condition (300C and 64% RH) 
was also calculated.

Moisture Content

 The prepared films were weighed individually 
and kept in a desiccator containing activated silica at 
room temperature until it showed a constant weight. 
The percentage of moisture content was calculated 
as a difference between initial and final weight with 
respect to final weight (9).

Flatness

 Longitudinal strips were cut out from the 
prepared films. The length of each strip was mea-
sured, and than variation in the length due to the 
non-uniformity in flatness was measured. Flatness was 
calculated by measuring constriction of strips, and a 
0% constriction was considered to be 100% flatness 
(9).

Folding Endurance

 This was determined by repeatedly folding 
the film at the same place until it broke. The number 
of times the film could be folded at the same place 
without breaking gave the value of folding endur-
ance.

Fourier Transform Infrared (FT - IR) Study

 The active pharmaceutical ingredient, alfu-
zosin HCl and mixture of it with the polymers (PVP, 
EC) were mixed separately with IR grade KBr in the 
ratio of 100:1 and corresponding pellets were prepared 
by applying pressure in a hydraulic press. The pellets 
were scanned over a wave number range of 4000-400 
cm-1 in Fourier transform infrared spectrophotometer 
(Perkin Elmer, Switzerland).

Scanning Electron Microscopy (SEM)

 The surface morphology of the film was 
recorded with a Jeol Scanning Electron Microscope 
(Model: JSM 5200, Japan). The samples were 
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Table 1 – Composition and observed responses from randomized runs in 32  full factorial design.

Run Factors Observed Responses C

X1
a

(EC: PVP)
X2

b

(Drug loading)
Q24

(μg/cm2)
J

(μg/cm2.h)
Pss (×10-3)

(cm/h)

1 -1 -1 106.91(1.43) 5.125(0.13) 6.488

2 -1 0 123.54(0.86) 5.804(0.09) 5.527

3 -1 +1 131.16(1.73) 6.091(0.22) 4.632

4 0 -1 142.77(1.22) 6.609(0.16) 8.366

5 0 0 145.62(1.51) 6.80(0.21) 6.481

6 0 +1 151.05(1.96) 7.021(0.08) 5.339

7 +1 -1 154.07(1.77) 7.056(0.14) 8.932

8 +1 0 160.11(0.97) 7.346(0.07) 6.996

9 +1 +1 167.21(2.05) 7.627(0.19) 5.800
a Levels of ratio of EC: PVP (X1) as 30:70(-1), 20:80(0) and 10:90(+1).  b Levels of drug loading (X2) as 30%(-1), 40% (0) and 50% 
(+1). c Data shown are mean of three determinations and figure in the parentheses indicates standard deviation.

mounted on an aluminum stab by using a double-sided 
adhesive tape. Then it was placed in an ion coater unit 
(Model: IB-2, Hitachi, Tokyo, Japan) for gold coating 
(200 Å). During gold coating process the samples 
were exposed to vacuum of 10-50 mm. Afterwards, 
an accelerating voltage of 25 kV was applied and the 
image was photographed by Asia Pentex Camera of 
35 mm film.

In-vitro Drug Permeation Studies

 The extent and rate of skin permeation of 
alfuzosin hydrochloride through the human cadaver 
skin were carried out using Keshary-Chein diffusion 
cell. The receptor compartment was filled with 20 mL 
normal saline (0.9%w/v of NaCl) and its temperature 
was maintained at 32 ± 50C during the experiment. 
Exceptionally, during estimation of activation energy 
for permeability, the permeation study was conducted 
at various temperatures, i.e. 32°C, 40°C and 45°C. 
Owing to higher aqueous solubility of alfuzosin 
HCl, normal saline has been chosen as the receptor 
fluid. The diffusional area (cross section area) of the 

diffusion cell was 1.766 cm2. The receptor fluid is 
constantly agitated at 100 rpm by a Teflon coated 
magnetic bead. The film (about 1.8 cm2) was applied 
under occlusion (using Leucoplast® tape) on the 
epidermal surface of the human cadaver skin fitted 
between the donor and receptor compartments of the 
diffusion cell. The whole of the receptor fluid was col-
lected from the sampling port at predetermined time 
interval and replaced immediately with fresh normal 
saline. A similar set was run simultaneously using the 
film (without drug) at the donor compartment as a skin 
film control system to avoid the influence of inherent 
extracts from the skin or leaching of any material from 
the film without drug on the absorbance at 242 nm, 
at which the sample aliquots were analyzed spectro-
photometrically. The amount of drug permeated per 
square cm at each time interval was estimated and 
subjected to further data analysis.

Permeation Data Analysis and Statistics

 The flux (μg/cm2.h) of alfuzosin hydrochlo-
ride was calculated from the slope of the plot of the 
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cumulative amount of alfuzosin hydrochloride perme-
ated per cm2 of human cadaver skin at steady state 
against the time using linear regression analysis. The 
steady state permeability coefficient (PSS) of the drug 
through human cadaver skin was calculated by using 
the following equation:

PSS = J/C

 Where, J is the flux and C is the initial con-
centration of alfuzosin hydrochloride in the film. The 
observed difference in the permeation parameters of 
alfuzosin hydrochloride in different formulations 
were compared by using one way analysis of vari-
ance (ANOVA) followed by all pair wise multiple 
comparison procedure such as Holm-Sidak test at 
overall significance level of 0.05 using SigmaStat 
software (SigmaStat 3.5, SPSS Inc, Chicago, IL, 
USA). The permeation data was subjected to Pep-
pas kinetic model fitting. A simple, semi-empirical 
equation based on the Peppas model can be used 
to analyze data of controlled release of drugs from 
polymer matrices.

Mt / M∞ = k tn

 Where, Mt / M∞ is the fraction of drug released 
up to time t, k is a constant comprising the structural 
and geometric characteristics of the matrix, and n, 
the diffusion exponent, is a parameter that depends 
on and is used to characterize the release mechanism. 
For the case of cylindrical matrix, in particular, n = 
0.45 corresponds to a Fickian diffusion release (case 
I diffusional), 0.45 < n < 0.89 to an anomalous (non-
Fickian) transport, n = 0.89 to a zero-order (case 
II) release kinetics, and n > 0.89 to a super Case II 
transport (10).

Estimation of Thermodynamic Parameter

 Activation energy for permeation provides 
insight into mechanisms of transmembrane mobil-
ity of drug molecules (11,12). Activation energy 
for permeability of alfuzosin hydrochloride from its 
transdermal system (run 9) across human cadaver 
skin was estimated by measuring the permeability 

of drug at various temperatures like 32°C, 40°C and 
45°C using the Arrhenius equation:

k = Ae-Ea/RT

where k is the specific reaction rate, A is a constant 
commonly referred to as the frequency factor, R is 
the gas constant, and T is temperature. The slope of 
the plot of log PSS versus 1/T can be related to Ea as 
follows:

Slope = -Ea / 2.303 R

Primary Skin Irritation Studies

 Albino rabbits each weighing 1.5 to 2.0 kg 
and 24 months of age were used in this study (n = 
6). The animals were singly housed in suspended 
stainless steel caging with mesh floors in the animal 
unit under controlled temperature (27 ± 2°C) and 
12 hours light/dark cycle. They were fed a standard 
laboratory diet and filtered tap water was provided 
ad libitum. Following acclimation to the laboratory, 
a group of animals was prepared by clipping the 
dorsal surface of each rabbit’s trunk free of hair. 
The skin was cleared with rectified spirit and the 
transdermal film was secured using surgical adhesive 
tape. Elizabethan collars were placed on each rabbit 
and they were returned to their designated cages. 
After 24 hours of exposure, the films were removed 
and the animals were examined for any sign of 
erythema or edema. The individual dose sites were 
scored according to the Draize scoring system (13) 
at approximately 1, 24, 48 and 72 hours after film 
removal. The primary dermal irritation index (PDII) 
was calculated by adding the average erythema and 
edema scores for the 1, 24, 48 and 72 hours scoring 
intervals and dividing by the number of evaluation 
intervals i.e. 4. The test sample is considered non 
irritating, if PDII is < 0.5; slightly irritating, if PDII 
is 0.5 - 2.0; moderately irritating, if PDII is 2.1 - 
5.0 and severely irritating, if PDII is > 5.0. Ethical 
approval for the handling of experimental animals 
was obtained from the Institutional Animal Ethical 
Committee (IAEC) formed for this purpose.
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Table 2 – Physicochemical properties of transdermal films.

Runs
Drug Content

(%)
Moisture Uptakea  (%) Moisture Contenta

(%)
Flatnessa

(%)
Folding Endurancea

RH 64% RH 84%

1 99.36(0.23) 3.92(0.93) 4.61(1.07) 3.13 (1.52) 100 38.66 (0.57)

2 99.52(0.44) 3.89(0.91) 4.75(1.08) 3.82 (0.44) 100 37.66 (0.57)

3 99.67(0.71) 3.90(0.89) 4.58(1.14) 3.21 (1.27) 100 36.33 (1.15)

4 99.41(0.53) 4.87(0.77) 5.58(0.91) 4.32 (1.26) 100 37.00 (1.00)

5 99.28(0.66) 4.91(1.19) 5.65(0.86) 4.28 (0.88) 100 37.00 (1.00)

6 99.17(0.51) 4.94(0.88) 5.73(0.62) 4.41(1.63) 100 35.66 (0.57)

7 100.12(0.33) 5.17(0.89) 6.25(0.95) 4.87 (0.97) 100 37.00 (1.00)

8 99.81(0.39) 5.26(0.89) 6.96(0.95) 4.91(0.57) 100 35.00 (1.00)

9 99.55(0.84) 5.33(0.89) 6.99(0.95) 5.08 (1.08) 100 36.33 (1.00)
a Data shown are mean of three determinations and figure in the parentheses indicates standard deviation.

Stability Studies

 A short term stability testing of run 9 was 
conducted for three months at laboratory ambient 
conditions (25°C, 60%RH). On completion of the 
third month, films were retrieved to assay their drug 
content and physical appearance.

RESULTS AND DISCUSSION

Evaluation of Physicochemical Parameters

 A summary of the results of physicochemical 
studies is presented in Table-2. The drug content in 
the prepared films was found to be more than 99% 
and a low standard deviation indicates uniformity in 
drug content. The result of the moisture uptake (%) 
and moisture content (%) studies revealed that the 
moisture uptake/content was found to increase with 
increasing concentration of hydrophilic polymer PVP. 
The moisture uptake was increased at higher humidity 
conditions as compared to at ambient conditions. The 
low moisture uptake at laboratory ambient condition 

(3.89 ± 0.91 to 5.33 ± 0.89 %) protects the material 
from microbial contamination and bulkiness of the 
films. Again small moisture content (3.13 ± 1.52 to 
5.08 ± 1.08 %) in the formulations helps the material 
to remain stable and from becoming a completely 
dried and brittle film (14). The results of flatness study 
showed that none of the formulation had the difference 
in the strip lengths before and after their cuts, thus 
indicating 100% flatness. It indicates 0% constriction 
in the films and thus they could maintain a smooth 
surface when applied onto the skin leading to intimate 
contact and hence better drug permeation. Folding 
endurance study assured about its flexibility.

FT - IR Study

 The IR spectra of alfuzosin hydrochloride 
and physical mixture of drug and polymers showed 
all characteristic bands of alfuzosin hydrochloride. In 
case of IR spectra of matrix film (run 9) containing 
drug and polymers, changes in the area of C-O-C skel-
etal vibration in 1200 to 1000 cm-1 range (Figure-1) of 
glucose unit in cellulosed polymer appeared, showing 
differences of glucose bond orientation solid disper-
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Figure 1 – FT IR spectra of alfuzosin hydrochloride (I); physical mixture of drug, ethyl cellulose and PVP (II) and transdermal film 
containing drug and polymers (III).

sion. Basically no change of frequency and shape of 
alfuzosin hydrochloride bands were observed, which 
suggests no significant redistribution of electronic 
density in the structure of organic molecule. This in-
dicates no strong interaction between the drug and the 
polymers, in the film prepared by the solvent casting 
method.

Scanning Electron Microscopy (SEM)

 The surface morphology of the formulation 
(run 9) was studied with SEM (Figure-2). Due to 
fairly good solubility of alfuzosin hydrochloride in 
the polymeric system, homogenously distributed drug 
particles were observed.

Figure 2 – Scanning electron micrographs of the transdermal film 
showing uniform distribution of drug in polymeric system.
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Table 3 – Model summary statistics.

Source Q24 J PSS

Adjusted
R-Squared

PRESS Adjusted
R-Squared

PRESS Adjusted
R-Squared

PRESS

Linear 0.9258 412.49 0.9088 0.88 0.9315 2.103E-006

2FIa 0.9317 712.89 0.9086 1.74 0.9579 1.217E-006

Quadratic 0.9695 504.67 0.9793 0.61 0.9836 1.487E-006
Cubicb 0.9939 860.85 0.9961 0.98 0.9970 2.343E-006

a two factor interaction; b aliased model not to be selected; PRESS = predicted residual error sum of squares.

responding factor Xi (X1, X2, X1X2, X1X1 and X2X2), 
which represents the average result of changing one 
factor at a time from its low to high value. The inter-
action term (X1X2) shows how the response changes 
when two factors are changed simultaneously. The 
polynomial terms (X1X1, X2X2) are included to in-
vestigate nonlinearity. The final equations obtained 
in terms of coded factors as follows:

Q24 = +146.07 +19.96X1+7.61X2-2.78X1X2-5.38X1
2-

0.29X2
2

J=+6.82+0.83 X1+0.32 X2-0.099 X1 X2-0.28 X1
2-

0.043 X2
2

Pss=+0.006504+0.0008468X1-0.001336X2-
0.000319X1 X2-0.0003011X1

2+0.0002899X2
2

 The permeation profile of all the experi-
mental batches is shown in Figure-3. The coefficient 
estimate and standardized main effect (SME) values 
for the responses are listed in Table-4. SME values 
were calculated by dividing the main effects by the 
standard error of the main effects. In addition, the 
contour plots and three-dimensional response surface 
plots were presented to estimate the effects of the 
independent variables on each response. Results of 
multiple regression analysis and standardized main 
effects (SME) revealed that both ratio of EC: PVP 
(fraction of PVP) and drug loading had statistically 
significant influence on all dependent variables (P < 
0.05, Table-4).
 The influence of ratio of EC: PVP and load-
ing dose on Q24 is evident from the contour plot and 

In vitro Drug Permeation Studies

 Effects of the variables on the in vitro drug 
permeation from the transdermal films were studied 
by statistical experimental design. Experimental 
design has been widely used in pharmaceutical field 
to study the effect of formulation variables and their 
interactions on response variables (10,15). In this 
study, a 32 randomized full factorial design (Table-1) 
was used. A suitable equation involving the main ef-
fects was selected based on the estimation of several 
statistical parameters, such as the adjusted multiple 
correlation coefficient (adjusted R2) and the predicted 
residual error sum of squares (PRESS). As presented 
in Table-3, the quadratic model was selected as a 
suitable statistical model because it had the smallest 
value of PRESS and highest value of adjusted R2. 
Predicted residual error sum of squares (PRESS) is 
a measure of the fit of the model to the points in the 
design. The smaller the PRESS statistic is, the better 
the model fits to the data points (16). Cubic model has 
terms that are aliased and hence that model was not 
selected. Analysis of variance (ANOVA) was applied 
to estimate the significance of the model at the 5% 
significance level. The quadratic model generated by 
the design is given below.

Y = b0 + b1X1 + b2X2 + b12X1X2 + b11X1X1 + b22X2X2

 Where, Y is the dependent variable, b0 is the 
arithmetic mean response of the 9 runs, and bi (b1, b2, 
b12, b11 and b22) is the estimated coefficient for the cor-
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Figure 3 – In-vitro permeation profile of the factorial batches of alfuzosin hydrochloride transdermal films in normal saline as diffu-
sion media.

Table 4 – Standardized main effects of the factors on the measured response parameters.

Coefficient 
of 

Regression 
Parameter

Measured Responses
Q24 J PSS

Coefficient
Estimate

Standard 
Error

SMEa Coefficient
Estimate

Standard 
Error

SMEa Coefficient
Estimate

Standard 
error

SME a

b0 146.07 1.13 129.26 6.82 0.039 174.87 0.006504 0.00006133 106.05
b1 19.96 1.11 17.98 0.83 0.039 21.28 0.0008468 0.0000603 14.04
b2 7.61 1.11 6.85 0.32 0.039 8.20 -0.001336 0.0000603 -22.15
b12 -2.78 1.36 -2.04 -0.099 0.047 -2.10 -0.000319 0.00007385 -4.32
b11 -5.38 1.64 -3.28 -0.28 0.057 -4.91 -0.003011 0.00008888 -33.87
b22 -0.29 1.64 -0.17 -0.043 0.057 -0.75 0.0002899 0.00008888 3.26

a Standardized main effects (SME) were calculated by dividing the main effect by the standard error of the main effect.

three-dimensional response surface plot (Figures-4 
and 5). Regarding the overall effect of both factors, 
it was observed that Q24 was affected more by the 

levels of fraction of PVP, which was cleared from 
the response surface plot (Figure-5), as the decline of 
the Q24 value was more extreme on the axis of ratio 
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Figure 5 – Response surface plot for amount of drug permeated 
per cm2 of human cadaver skin at 24 h (Q24) indicating the effect 
of the ratio of EC: PVP and drug loading on Q24.

Figure 4 – Contour plot for amount of drug permeated per cm2 
of human cadaver skin at 24 h (Q24) indicating the effect of the 
ratio of EC: PVP and drug loading on Q24.

of EC: PVP compared with the drug loading. The 
higher SME value (17.98) of ratio of EC: PVP level 
indicated that the effect of ratio of EC: PVP level was 
found to be the main influential factor on the Q24 from 
the transdermal films in the whole stage permeation. 
Less or negligible curvature on both axes in response 
surface plot indicates little contribution of interaction 
terms along with linearity of responses. It was found 
that the Q24 value increased with increase in fraction 
of PVP and drug loading. The addition of hydrophilic 
component to an insoluble film former (EC) tends to 
enhance the release rates, as reported by Arora et al. 
(13). The increase in the rate of drug release could be 
explained by the ability of the hydrophilic polymers to 
absorb water, thereby promoting the dissolution, and 
hence the release of drug. Moreover, the hydrophilic 
polymers would leach out and, hence, create more 
pores and channels for the drug to diffuse out of the 
films (17). It has also been reported that PVP decreases 
the crystallinity of the drug in film, which accounts for 
the increased release of the drug with an increase in 
the PVP concentration in the films (18).
 It was also observed that the value of Q24 in-
creased when drug loading was increased from 30% to 
50%. The increased release rate at high drug loading 

might partly due to the drug entrapped in the superficial 
layer of the film. When the film comes in contact with 
diffusion medium, the drug from the surface leaches 
into the surrounding medium, leaving a more porous 
polymer structure, which enables faster drug diffusion 
from the matrix. Similar finding of metronidazole 
release from chitosan inserts has been reported by 
Barat et al. (19). Similar linearity of effect has also 
been reported by El-Arini et al. (20). One way ANOVA 
followed by Holm-Sidak test confirmed significant 
difference among the Q24 values of different runs.
 Effect of Ratio of EC: PVP (fraction of PVP) 
and drug loading on J is evident from the contour plot 
and three-dimensional response surface plot (Fig-
ures-6 and 7). The larger SME value of ratio of EC: 
PVP level compared to SME value of drug loading 
indicated that the effect of ratio of EC: PVP level is 
the main influential factor on J. Steady state  perme-
ation flux was found to increase linearly when the 
independent variables were raised from lower level to 
higher level. A statistically significant difference was 
observed among all the runs, when subjected to one 
way ANOVA followed by Holm-Sidak test. A desired 
flux for alfuzosin hydrochloride from its transdermal 
system can be calculated from its pharmacokinetic pa-
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Figure 6 – Contour plot for permeation flux (J) indicating the 
effect of the ratio of EC: PVP and drug loading on J.

Figure 7 – Response surface plot for permeation flux (J) indicat-
ing the effect of the ratio of EC: PVP and drug loading on J.

rameters like required plasma concentration and total 
body clearance. The steady state plasma concentration 
data of alfuzosin hydrochloride is not available and 
in this event peak plasma concentration value, which 
is supposed to be within therapeutic window, may 
be considered as required plasma concentration for 
calculation of desired drug input rate. The mean peak 
plasma concentration (Cmax) of alfuzosin hydrochlo-
ride is 13.6 ng/mL and the total clearance (Cl) is 0.3 
L/h/kg. Hence, the required rate of drug input can be 
calculated as follows:

Required rate of drug input = Required plasma 
concentration × Clearance = 237.6 μg/h.

 Since, the maximum flux achieved with the 
experimental batch is 7.627 (± 0.19) μg/cm2/h, this 
indicates requirement of as large as 40 cm2 area film 
to achieve therapeutic plasma concentration. Though 
therapeutically effective amount of drug can be de-
livered by this delivery system, this type of large film 
should contribute towards patient non compliance and 
hence, permeation enhancers may be attempted in 
order to increase the flux and to decrease the required 
film size.

 Figures-8 and 9 are the response surface plot 
and contour plot respectively indicating influence of 
the independent variables on PSS. It is cleared from the 
results of multiple regression analysis that the ratio of 
EC: PVP was the main influential factor on PSS. A sta-
tistically significant difference was observed among 
all the runs when subjected to one way ANOVA fol-
lowed by Holm-Sidak test.
 The diffusion exponent values obtained after 
fitting the permeation data to peppas kinetic model 
found to range from 1.0632 to 1.291 indicating super 
case II transport as the mechanism of drug release 
from the matrix type transdermal systems.

Activation Energy for Transdermal 
Permeability

 Good linearity (R2 = 0.9935) observed in the 
Arrhenius plot indicate that Fick’s law of diffusion 
is applicable to alfuzosin penetration through the 
skin, and the temperature dependent penetration is 
attributed to the passive diffusion. Activation energy 
(Ea) for permeation was estimated to be of 40.9 kJ/ 
mol.
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Table 5 – Primary skin irritation study results.

Animal N. Erythema/Edema Scores after Hours of Film Removala

1 24 48 72

01 0/0 0/0 0/0 0/0
02 0/0 0/0 0/0 0/0
03 1/0 1/0 0/0 0/0
04 0/0 0/0 0/0 0/0
05 1/0 0/0 0/0 0/0
06 0/0 0/0 0/0 0/0
Total 2/0 1/0 0/0 0/0
Mean 0.33/0.00 0.16/0.00 0.00/0.00 0.00/0.00
PDIb

PDIIc
0.33 0.16 0.00 0.00

0.12
a A five point scale was used for scoring as follows: no erythema/edema- 0/0, very slight – 1/1, slight – 2/2, moderate – 3/3, severe- 4/4. 
b Primary dermal irritation (PDI) score is obtained by adding average erythema and average edema scores. c Primary dermal irritation 
index (PDII) is obtained by adding the  PDI scores for 1, 24, 48 and 72 hour scoring intervals and dividing by the number of scoring 
intervals.

Figure 9 – Response surface plot for permeability coefficient 
(PSS) indicating the effect of the ratio of EC: PVP and drug 
loading on PSS.

Figure 8 – Contour plot for permeability coefficient (PSS) indicat-
ing the effect of the ratio of EC: PVP and drug loading on PSS.

Primary Skin Irritation Studies

 Primary skin irritation study should be performed 
for all dosage forms, which are applied onto the skin to 

exclude any possibility of potential dermal irritation. A 
primary dermal irritation index (PDII) of 0.12 (Table-5) 
for the test transdermal film indicated that the film is non 
irritating and safe for dermal application.
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Stability Studies

 The results of the short term stability studies 
are encouraging with less than 0.5% variation in drug 
content. The physical appearance of the test film was 
found unchanged indicating a stable formulation.

CONCLUSION

 The physicochemical evaluation indicated 
that the developed transdermal delivery systems of 
alfuzosin hydrochloride are technologically satisfac-
tory. Both the independent variables were found to 
influence the measured in vitro human cadaver skin 
permeation responses. Although therapeutically effec-
tive amount of drug can be delivered by this delivery 
system, permeation enhancement strategies need 
to be adopted to decrease the film size, which will 
contribute towards patient compliance. The prepared 
formulations were found to be dermatologically non 
irritant.
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STONE DISEASE ________________________________________________________________

Is there an adjunctive role of tamsulosin to extracorporeal shockwave lithotripsy for upper 
ureteric stones: results of an open label randomized nonplacebo controlled study
Agarwal MM, Naja V, Singh SK, Mavuduru R, Mete UK, Kumar S, Mandal AK
Department of Urology, Postgraduate Institute of Medical Education and Research, Chandigarh, Punjab, 
India
Urology. 2009; 74: 989-92

Objectives: To investigate the role of tamsulosin as an adjunct to management of upper ureteric stones (UUS) 
with extracorporeal shock wave lithotripsy (SWL). 
Methods: In this prospective, randomized, open label study, patients with single UUS (for SWL) were randomly 
assigned into 2 groups based on whether they received 0.4 mg tamsulosin (group A and B, respectively) during 
treatment. Repeat SWL was performed at week 1, 3, and 5 after first session. Primary outcome variables were 
success rate and pain intensity. 
Results: A total of 40 patients (20 each group) completed the requisite follow-up. Success rate was higher in 
group A after 1 SWL-session (55% vs 25%, respectively; P = .05). There was an insignificant trend of decreased 
number of days (30.7 +/- 19.7 vs 39.0 +/- 19.9; P = .19), number of SWL sessions (1.6 vs 2.0; P = .10), and pain 
experienced (score on visual analog scale, 25.3 +/- 17.9 vs 38.3 +/- 28.0, respectively; P = .41) in group A. Three 
in group A and 6 in B developed steinstrasse (P = .69). Overall, 1 in group A required auxiliary procedures as 
compared with 3 in control group (P = .60). 
Conclusions: Tamsulosin improves clearance rate of UUS after single SWL. However, it does not provide 
significant advantage in terms of decreasing pain associated with this treatment.

Editorial Comment
 The study is limited by a lack of placebo control - this would be a bigger issue had the authors noted an 
improvement in pain scores with tamsulosin. The study is also limited by the reliance on KUB for stone-free 
results.

The authors note that stone size correlated with the number of sessions required, days needed for stone 
passage and level of pain intensity. In view of this, it would be useful to perform a multivariate logistic regression 
to confirm that the use of alpha-blockers remains a significant variable to explain stone-free rates. Alternatively, 
it may be useful to evaluate the results stratified by stone size to determine if the impact of alpha-blockers is 
seen primarily with larger stones as compared to smaller stones. Indeed, it was noted that steinstrasse developed 
in 2/3 of patients with stones larger than 10 mm. The authors approach to repeat shockwave at 1 week diverges 
from common practice in the United States. It would be helpful to evaluate the impact of tamsulosin on stone-
free rates and ancillary procedure rates at 2-4 weeks following single session SWL.
 The authors have not adapted the techniques of ramp-up in energy settings or slow-treatment rates that 
have been demonstrated to improve stone fragmentation and decrease fragment size. With smaller fragment 
size, it is possible that the advantage of alpha-blockers may diminish.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com

doi: 10.1590/S1677-553820090006000011 
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The effects of tolterodine extended release and alfuzosin for the treatment of double-j stent-
related symptoms
Park SC, Jung SW, Lee JW, Rim JS
Department of Urology, Wonkwang University School of Medicine and Hospital, Iksan, Korea
J Endourol. 2009; 23: 1913-7

Aim: To evaluate the effects of tolterodine extended release (ER) and alfuzosin for the treatment of Double-J 
stent-related lower urinary tract symptoms. 
Materials and Methods: Fifty-two patients (33 men and 19 women; mean age 52.0 years) who underwent in-
sertion of a Double-J stent after urological surgery were prospectively randomized into three groups. Group 
1 included 20 patients who received 10 mg of alfuzosin, once daily for 6 weeks; group 2 included 20 patients 
who received 4 mg of tolterodine ER, once daily for 6 weeks; group 3 included 12 patients who received a 
placebo for the same protocol. All patients completed a validated Ureteral Stent Symptom Questionnaire at 6 
weeks after the stent placement. 
Results: The mean urinary symptom index was 22.1 in group 1, 22.1 in group 2, and 28.1 in the placebo group 
(p = 0.032). The mean pain scores were 8.2, 11.7, and 16.2, respectively (p = 0.020). There were no significant 
differences in urinary symptoms and pain between the alfuzosin and tolterodine ER groups. In addition, there 
was no significant difference in the general health, work performance, and sexual performance scores among 
the groups. 
Conclusions: Tolterodine ER and alfuzosin improve stent-related urinary symptoms and body pain.

Editorial Comment
The authors present a heterogeneous group of patients undergoing ureteroscopy, percutaneous neph-

rolithotomy or ureteroplasty. Indeed, the associated pain, morbidity, incisional discomfort, and risk of urinary 
or irrigant extravasation vary greatly between these three surgical groups. However, evaluating the primary 
endpoint at six-weeks would most likely minimize the variability induced by this limitation of the study.

Unfortunately evaluating the primary endpoint at six-weeks introduces a different limitation of the 
study. Typically ureteral stents are left indwelling for only 5-10 days after an endoscopic urologic procedure, 
therefore the impact of adjunct medical therapy on pain and urinary symptoms must be evaluated earlier in the 
postoperative course than was conducted in this study.

The authors do not report their method of randomization or allocation - indeed; there is imbalance in 
numbers between the treatment and placebo groups. It is not reported as to whether patients and physicians were 
blinded to the treatment allocation. The authors do not present a power analysis to justify their sample size, yet 
they do note that the study was terminated early due to difficulty with recruitment.

A study evaluating combination therapy would be a natural extension of this clinical trial.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com

doi: 10.1590/S1677-553820090006000012 
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Laparoscopic management of ureteral endometriosis: the Stanford University hospital experience 
with 96 consecutive cases
Bosev D, Nicoll LM, Bhagan L, Lemyre M, Payne CK, Gill H, Nezhat C
Department of Urology, Stanford University Medical Center, Palo Alto, California, USA
J Urol. 2009; 182: 2748-52

Purpose: We report the clinical characteristics and the principles of laparoscopic management of ureteral en-
dometriosis at our institution.
Materials and Methods: We retrospectively reviewed the charts of patients with ureteral endometriosis.
Results: Preoperatively 97% of patients complained of pain but only a third had urinary symptoms. The left 
ureter was affected in 64% of cases and disease was bilateral in 10%. Four patients had hydroureter and 2 had 
hydronephrosis. 
Conclusions: To our knowledge this report represents the largest series of laparoscopically treated, pathologi-
cally confirmed ureteral endometriotic cases to date. It confirms that laparoscopic diagnosis and management 
of ureteral endometriosis are safe and efficient. All patients who undergo laparoscopy for endometriosis should 
be evaluated for possible ureteral involvement regardless of the presence or absence of urinary symptoms, or 
prior radiological evaluation since undiagnosed ureteral disease may result in loss of renal function.

Editorial Comment
The authors described the largest series of ureteral endometriosis managed laparoscopically. The au-

thors’ recommendations are very useful depicting a practical algorithm to evaluate and manage this not very 
common pathology.

In case of non-dilated ureter, one may even consider placement of stents if ureter is compromised (dusky 
ureteral color, poor peristaltic activity and devascularized serosa). 

The aim of treatment should be to remove all endometriotic lesions, relieve ureteral compression and 
avoid recurrence while minimizing the morbidity associated with radical surgery. Moreover, the laparoscopic 
approach is feasible and allows the surgeon to treat optimally this disease.

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

doi: 10.1590/S1677-553820090006000014

Salvage robotic-assisted radical prostatectomy: initial results and early report of outcomes
Boris RS, Bhandari A, Krane LS, Eun D, Kaul S, Peabody JO
Vattikuti Urology Institute, Henry Ford Health System, Detroit, MI, USA
BJU Int. 2009; 103: 952-6

Objective: To evaluate the initial results of salvage robotic-assisted radical prostatectomy (SRARP) after recur-
rence following primary radiotherapy (RT) for localized prostate cancer. 
Patients and Methods: Between December 2002 and January 2008, 11 patients had SRARP with pelvic lymph 
node dissection by one surgeon from one institution. Six patients had brachytherapy, three had external beam 

doi: 10.1590/S1677-553820090006000013 
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RT (EBRT), one intensity-modulated RT, and one received brachytherapy with an EBRT boost. All patients 
had prostate cancer on biopsy after RT, with negative computed tomography and bone scan. The mean (range) 
follow-up was 20.5 (1-77) months. 
Results: The mean interval from RT to SRARP was 53.2 months; the mean preoperative prostate-specific an-
tigen (PSA) level was 5.2 ng/mL, the operative duration 183 min and the estimated blood loss 113 mL. One 
patient had prolonged lymphatic drainage, one had an anastomotic leak, and one had an anastomotic stricture 
requiring direct vision internal urethrotomy at 3 months. The mean duration of catheterization was 10.4 days 
and the hospital stay 1.4 days. Three patients had a biochemical recurrence, at 1, 2 and 43 months. In one of two 
patients with node-positive carcinoma of the prostate the PSA level failed to reach a nadir of zero after surgery. 
In patients with a minimum follow-up of 2 months, eight of 10 are continent (defined as zero to one pad per 
day) and two have erections adequate for intercourse with the use of phosphodiesterase-5 inhibitors. 
Conclusion: SRARP after RT-resistant disease recurrence is feasible with minimal perioperative morbidity. 
Early functional outcomes appear to be at least equivalent with historical salvage RP series. Robotic extended 
pelvic lymph node dissection is safe and can improve the accuracy of surgical staging. A longer follow-up is 
necessary to better assess the functional and oncological outcomes.

Editorial Comment
The authors described their experience performing robotic-assisted radical prostatectomy (SRARP) 

after recurrence following primary radiotherapy (RT) for localized prostate cancer. Traditionally, open series 
have demonstrated the difficulties of the technique and the serious complications that may occur. The mean 
interval from Radiation therapy (RT) to SRARP was 53.2 months; the mean preoperative prostate-specific 
antigen (PSA) level was 5.2 ng/mL, the operative duration 183 min and the estimated blood loss 113 mL. 
Surprisingly, in patients with a minimum follow-up of 2 months, eight of 10 are continent (defined as zero to 
one pad per day) and two have erections adequate for intercourse with the use of phosphodiesterase-5 inhibi-
tors. Ultimately, the surgical experience will dictate the complication rates and outcomes of patients. There is 
no doubt that longer and larger series will dissect the use of robotic surgery in the surgical management of RT 
resistant prostate cancer patients.

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

IMAGING ______________________________________________________________________

Segmental enhancement inversion at biphasic multidetector CT: characteristic finding of small 
renal oncocytoma
Kim JI, Cho JY, Moon KC, Lee HJ, Kim SH
Department of Radiology, Institute of Radiation Medicine, Seoul National University Hospital, Chongno-gu, 
Seoul, Korea
Radiology. 2009; 252: 441-8

doi: 10.1590/S1677-553820090006000015
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Purpose: To retrospectively determine the usefulness of segmental enhancement inversion during the cortico-
medullary phase (CMP) and early excretory phase (EEP) of biphasic multidetector computed tomography (CT) 
in differentiating small renal oncocytoma from renal cell carcinoma (RCC). 
Materials and Methods: This retrospective study was institutional review board approved; informed consent was 
waived. Between January 2004 and December 2006, 98 patients with pathologically confirmed renal masses 
smaller than 4 cm (10 renal oncocytomas and 88 RCCs) were included in this study. Segmental enhancement 
inversion was defined as follows: In a mass with two segments showing different degrees of enhancement dur-
ing CMP, the relatively highly enhanced segment became less enhanced during EEP, whereas the less-enhanced 
segment during CMP became highly enhanced during EEP. Two experienced radiologists retrospectively as-
sessed the presence of segmental inversion in all masses and measured attenuation with consensus. The Fisher 
exact test was used to determine the significance of segmental enhancement inversion in differentiating small 
renal oncocytoma from RCC. 
Results: Eight of 10 renal oncocytomas and only one of 88 RCCs showed segmental inversion during CMP 
and EEP, which significantly differentiated small renal oncocytomas and RCCs (P < .0001). For differentiating 
oncocytoma from RCC, segmental inversion was found to have a sensitivity of 80% (eight of 10), a specificity 
of 99% (87 of 88), a positive predictive value of 89% (eight of nine), and a negative predictive value of 98% 
(87 of 89). The mean values of the attenuation differences shown by two segments during CMP and EEP were 
62.75 HU +/- 36.96 (standard deviation) and -36.88 HU +/- 20.02, respectively. 
Conclusion: Segmental enhancement inversion during CMP and EEP was found to be a characteristic enhance-
ment pattern of small renal oncocytoma at biphasic multidetector CT and it may help in differentiating small 
oncocytoma from RCC. 

Editorial Comment
The authors described an interesting imaging feature that might be useful as an adjunct finding for 

adequate characterization of small oncocytomas. Small oncocytomas are usually homogeneously hyperdense 
solid lesion on unenhanced phase, presenting moderate to high contrast enhancement. These features however 
are not specific since can also be found in cromophobic renal cell carcinoma and angiomyolipoma without 
macroscopic fat. The authors showed that the presence of segmental enhancement inversion within a small 
renal mass has a specificity of 99% and a sensitivity of 80% for adequate characterization of oncocytoma. In 
their protocol however, all patients were submitted to three-phasic multidetector CT examination: unenhanced, 
cortico-medullary (30-40”) and excretory (120-180”). As we know to optimize detection and characterization, 
renal masses are best examined during nephrographic phase that occurs 80-100” after intravenous injection of 
contrast. It is obvious that one could simply add the nephrographic phase to the proposed protocol. However, 
adding an extra phase must be a matter of concern since we will be increasing 4 to 5 mSv to the total amount 
of effective dose of irradiation to the patient. Perhaps it would be advisable to obtain additional CMP only in 
patients in whom unenhanced scans showed the presence of a small homogeneously hyperdense renal mass. 
Further studies with multiphasic CT are warranted to confirm these findings. In our institution after knowledge 
of this publication, a dedicated protocol with multiphasic contrast enhanced MRI, was initiated with the purpose 
to confirm these findings using a method without radiation risk.

Dr. Adilson Prando
Chief, Department of Radiology and

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

E-mail: adilson.prando@gmail.com
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Prostate tumor volume measurement with combined T2-weighted imaging and diffusion-weighted 
MR: correlation with pathologic tumor volume
Mazaheri Y, Hricak H, Fine SW, Akin O, Shukla-Dave A, Ishill NM, Moskowitz CS, Grater JE, Reuter VE, 
Zakian KL, Touijer KA, Koutcher JA
Department of Medical Physics, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
Radiology. 2009; 252: 449-57

Purpose: To retrospectively determine the accuracy of diffusion-weighted (DW) magnetic resonance (MR) 
imaging for identifying cancer in the prostate peripheral zone (PZ) and to assess the accuracy of tumor volume 
measurements made with T2-weighted imaging and combined T2-weighted and DW MR imaging by using 
surgical pathologic examination as the reference standard.
Materials and Methods: The institutional review board issued a waiver of informed consent for this HIPAA-
compliant study. Forty-two patients underwent endorectal MR at 1.5 T before undergoing radical prostatectomy 
for prostate cancer and had at least one PZ tumor larger than 0.1 cm(3) at surgical pathologic examination. On 
T2-weighted images, an experienced radiologist outlined suspected PZ tumors. Two apparent diffusion coefficient 
(ADC) cutoff values were identified by using the Youden index and published literature. Image cluster analysis 
was performed on voxels within the suspected tumor regions. Associations between volume measurements from 
imaging and from pathologic examination were assessed by using concordance correlation coefficients (CCCs). 
The sensitivity and specificity of ADCs for identifying malignant PZ voxels were calculated. 
Results: In identifying malignant voxels, respective ADC cutoff values of 0.0014 and 0.0016 mm(2)/sec yielded 
sensitivity of 82% and 95% and specificity of 85% and 65%, respectively. Sixty PZ cancer lesions larger than 0.1 
cm(3) were found at pathologic examination; 43 were detected by the radiologist. CCCs between imaging and 
pathologic tumor volume measurements were 0.36 for T2-weighted imaging, and 0.46 and 0.60 for combined 
T2-weighted and DW MR imaging with ADC cutoffs of 0.0014 and 0.0016 mm(2)/sec, respectively; the CCC 
of combined T2-weighted and DW MR imaging (ADC cutoff, 0.0016 mm(2)/sec) was significantly higher (P 
= .006) than that of T2-weighted imaging alone. 
Conclusion: Adding DW MR to T2-weighted imaging can significantly improve the accuracy of prostate PZ tumor 
volume measurement. Supplemental Material: http://radiology.rsnajnls.org/cgi/content/full/252/2/449/DC1.

Editorial Comment
The authors showed that the combination of anatomic information obtained with conventional T2-weighted 

image and functional study technique, obtained with diffusion-weighted image, significantly improves the ac-
curacy of prostate peripheral zone tumor volume measurement. This information is interesting since multivariate 
analysis performed in other study showed that tumor volume, but not pathologic stage or baseline PSA level, was 
independently predictive of post-prostatectomy disease recurrence (1). In other words, measurement of prostate 
cancer tumor volume may provide information on prognosis that is independent of direct morphologic assessment 
of extraprostatic extension. Other studies have shown that pathologic tumor volume correlates also with pathologic 
stage, Gleason score, margin status, vascular invasion and metastases (2). So far, imaging estimation of prostate 
cancer tumor volume has been obtained with the combination of conventional MRI and spectroscopic imaging 
(3). This combined technique however is more effective in tumors larger than 0.5 cm3. Although the results of 
this study might be useful in daily clinical practice, we agree with the authors that determination of tumor volume 
should be better accomplished by using of multiparametric MRI prostate evaluation (combination of conventional 
T2-weighted image, diffusion-weighted image and dynamic contrast-enhanced studies).

References
1. Stamey TA, McNeal JE, Yemoto CM, Sigal BM, Johnstone IM: Biological determinants of cancer progression in men 

with prostate cancer. JAMA 1999: 281; 1395-400.

doi: 10.1590/S1677-553820090006000016



737

Urological Survey

2. Bostwick DG, Graham SD Jr, Napalkov P, Abrahamsson PA, di Sant’agnese PA, et al.: Staging of early prostate cancer: 
a proposed tumor volume-based prognostic index. Urology 1993:41; 403-11.

3. Coakley FV, Kurhanewicz J, Lu Y, Jones KD, Swanson MG, Chang SD, et al.: Prostate cancer tumor volume measure-
ment with e-MRI and MRSI. Radiology 2002; 223: 91-97.

Dr. Adilson Prando
Chief, Department of Radiology and

Diagnostic Imaging, Vera Cruz Hospital
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UROGENITAL TRAUMA _________________________________________________________

Radiographic predictors of need for angiographic embolization after traumatic renal injury
Nuss GR, Morey AF, Jenkins AC, Pruitt JH, Dugi DD 3rd, Morse B, Shariat SF
Department of Urology, University of Texas Southwestern Medical Centre, Dallas, Texas, USA
J Trauma. 2009; 67: 578-82; discussion 582.

Background: Although the American Association of the Surgery for Trauma Organ Injury Scale is the gold 
standard for staging renal trauma, it does not address characteristics of perirenal hematomas that may indicate 
significant hemorrhage. Angiographic embolization has become well established as an effective method for 
achieving hemostasis. We evaluated two novel radiographic indicators--perirenal hematoma size and intravas-
cular contrast extravasation (ICE)--to test their association with subsequent angiographic embolization. 
Methods: Among 194 patients with renal trauma between 1999 and 2004, 52 having a grade 3 (n = 33) or grade 
4 (n = 19) renal laceration were identified. Computed tomography scans were reviewed by a staff radiologist 
and urologist blinded to outcomes. ICE was defined as contrast within the perirenal hematoma during the portal 
venous phase having signal density matching contrast in the renal artery. Hematoma size was determined in four 
ways: hematoma area (HA), hematoma to kidney area ratio (HKR), difference between hematoma and kidney 
area (HKD), and perirenal hematoma rim distance (PRD).
Results: Of the 52 patients, 8 had ICE and 4 of these (50%) required embolization, whereas none of the 42 (0%) 
patients without ICE needed embolization (p = 0.001). Likewise, all four measures of perirenal hematoma size 
assessed were significantly greater in patients receiving embolization [HA (128.3 vs. 75.4 cm, p = 0.009), HKR 
(2.75 vs. 1.65, p = 0.008), HKD (76.5 vs. 30.2 cm, p = 0.006), and PRD (4.0 vs. 2.5 cm, p = 0.041)]. 
Conclusion: Perirenal hematoma size and ICE are readily detectible radiographic features and are associated 
with the need for angiographic embolization.

Minimally invasive endovascular techniques to treat acute renal hemorrhage
Breyer BN, McAninch JW, Elliott SP, Master VA
Department of Urology, San Francisco General Hospital, University of California-San Francisco, San Francisco, 
California, USA
J Urol. 2008; 179: 2248-52; discussion 2253

Purpose: We evaluated the effectiveness of endovascular therapy for severe renal hemorrhage.
Materials and Methods: We retrospectively reviewed cases compiled from the trauma database, billing records 
and interventional radiology logs at our institution from 1990 to 2007. Technical success was defined as the 

doi: 10.1590/S1677-553820090006000017 
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cessation of bleeding after angiographic embolization. Clinical success was defined as the absence of recurrent 
hematuria without the need for additional embolization.
Results: A total of 26 patients underwent angiography and endovascular treatment for renal hemorrhage. Mean 
patient age was 42 years (median 37, range 7 to 70). There were 20 males and 6 females. Mean clinical followup 
was 11.7 months. The mechanisms of injury were iatrogenic in 6 cases (renal biopsy in 5 and post-percutaneous 
nephrostomy placement in 1), trauma in 16 (blunt in 10 and penetrating in 6) and spontaneous rupture of a renal 
mass in 4. At presentation 16 patients (62%) were hemodynamically stable, while 10 (38%) were in shock. A 
total of 11 patients (42%) presented with gross hematuria, 7 (27%) had microscopic hematuria and 8 (31%) 
had no evidence of hematuria. A total of 16 patients (62%) had kidney injuries alone, while 10 (38%) also had 
significant concurrent injuries. Treatment failed in all 5 grade 5 acute renal injuries (100%) caused by external 
trauma. Technical and clinical success was achieved in 22 (85%) and 17 patients (65%), respectively. 
Conclusions: Superselective embolization therapy for renal trauma provides an effective and minimally inva-
sive means to stop bleeding. Overall our complication rate was minimal. Most renal traumas, including most 
grade 4 injuries, were effectively managed by conservative therapy. Embolization proved effective for grade 
4 renal trauma for which conservative therapy failed. In our series embolization failed when applied to grade 
5 injuries.

Editorial Comment
The concept on controlling arterial renal bleeding with transcatheter embolization is a concept that 

has been around since the 1970s. However, over the years the technical skills of interventional radiologists, 
imaging equipment and their ability to perform superselective embolization of even the smallest vessels has 
gradually improved. In general, renal injuries that do not involve avulsion of the renal hilum can typically be 
managed nonoperatively. The assumption is that nearly 85-90% of Grade 3 and 4 renal injuries will have venous 
bleeds (or very small arterial bleeds) that will fill the confined space of Gerota’s fascia and tamponade. When 
the bleeds are arterial, and if they involve larger segmental vessels, the bleeding will not tamponade and thus 
require subsequent embolization. The key is how do we predict who will not stop bleeding and need either a 
surgical exploration or transcatheter embolization? Can we tell by signs on the CT? 

The San Francisco General and the Parkland Hospital Groups advocate an early and aggressive policy 
of embolization for renal injuries. As an out growth of the success of selective embolization has had with blunt 
splenic injuries over the years, where signs like the presence of a vascular blush suggested a significant bleed 
– embolization can equally be used for the blunt kidney injury. In general I feel we under utilize angiography 
and selective embolization for our major blunt renal trauma patients. 

Embolization coils that are in common use today are made of platinum and highly radio-opaque. Plati-
num is a softer metal so the coils can be tighter packed and cause less vessel wall injury. Each coil also has 
multiple Dacron side fibers which markedly increase thrombogenicity. The coils are 0.018”, 0.035” and 0.038” 
in diameter and thus can typically be deployed via a 5Fr Angiocath. 

The San Francisco General Group addresses more the patient who you admit and follow conservatively 
and who do you decide to send to interventional radiology in a delayed fashion. Most delayed renal bleeding 
occurs after 5 or more days as it takes time for the tamponaded hematoma to start to lyse and then release some 
of the tamponade effect. When the delayed bleed is from an arterial injury it typically is a pseudo-aneurysm. 
Breyer et al. concluded that potential criteria for angiography are persistent bleeding from segmental artery 
with or without parenchymal laceration, an unstable patient with Grade 3 or 4 injury, persistent and significant 
gross hematuria, or a rapidly declining HCT – needing > 2 u pRBC transfused in 24 hours. In our experience at 
Barnes Hospital experience, we use > 3 u RBC/ 24 hr transfused period to decide on further renal intervention. 
However, these are not hard fast rules just guidelines for intervention. 

They further state that Grade 5 renal injuries, main renal artery or vein avulsion injuries - which by 
definition are life-threatening injuries should not be managed by an attempt at embolization but rather prompt 
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surgery. The Parkland Group addresses more the acute CT findings and need for embolization. Just as with 
blunt splenic injuries, the presence of intravascular contrast extravasation (“a contrast blush”) on the arterial 
phase of a CT scan and the presence of a large perirenal hematoma (> 4 cm from renal capsule to hematoma 
edge) greatly predicted the likelihood for persistent bleeding and thus a significant vascular injury. The Parkland 
group argues that the AAST injury grading scale for major renal injuries should be subclassified into Grade 4, 
A = low risk and G4 B = High Risk, where a blush and large hematoma were present. I think that such a sug-
gestion is a good one and would help to better guide therapy. Overall, I think we need to be more vigilant about 
identifying early signs of significant arterial renal injuries and early and quickly sending these patients to the 
interventional radiologist for super selective embolization.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery

Washington University in St. Louis
St. Louis, Missouri, USA

E-mail: brandess@wudosis.wustl.edu

PATHOLOGY ___________________________________________________________________

The significance of a positive bladder neck margin after radical prostatectomy: The American 
Joint Committee on Cancer pathological stage T4 designation is not warranted
Pierorazio PM, Epstein JI, Humphreys E, Han M, Walsh PC, Partin AW
James Buchanan Brady Urological Institute, Johns Hopkins Medical Institutions, Baltimore, Maryland
J Urol. 2009 Nov 13. [Epub ahead of print]

Purpose: The American Joint Committee on Cancer currently designates invasion of the bladder neck as a pT4 
lesion. However, retrospective analyses have not demonstrated biochemical recurrence-free survival after radical 
prostatectomy to be consistent with other T4 lesions. We examined biochemical recurrence-free survival and 
cancer specific survival in men with a positive bladder neck margin.
Materials and Methods: Of nearly 17,000 patients in the Johns Hopkins Institutional radical prostatectomy da-
tabase (1982 to 2008) 198 (1.2%) were identified with a positive bladder neck margin. Kaplan-Meier analyses 
were used to evaluate biochemical recurrence-free survival and cancer specific survival. A multivariate pro-
portional hazards model predicting biochemical recurrence-free survival and cancer specific survival was fit 
with prostate specific antigen, Gleason sum and pathological stage to determine the significance of a positive 
bladder neck margin.
Results: Of the 198 men with a positive bladder neck margin 79 had an isolated bladder neck margin without 
seminal vesicle or lymph node involvement. The 12-year biochemical recurrence-free survival of men with 
organ confined disease, extraprostatic extension, seminal vesicle invasion and lymph node involvement without 
a positive bladder neck margin was 91.1%, 61.1%, 24.5% and 8.1%, respectively. For men with a positive blad-
der neck margin and those with an isolated positive bladder neck margin biochemical recurrence-free survival 
was 16.8% and 37.1%, respectively. The 12-year cancer specific survival for men with organ confined disease, 
extraprostatic extension, seminal vesicle invasion and lymph node involvement without a positive bladder neck 
margin was 93.5%, 89.0%, 77.0% and 66.8%, respectively. For men with a positive bladder neck margin and 

doi: 10.1590/S1677-553820090006000019 
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those with an isolated positive bladder neck margin cancer specific survival was 78.2% and 92.5%, respectively. 
A positive bladder neck margin was not a significant predictor of outcome (p = 0.4) on multivariable analysis. 
Conclusions: The incidence of an isolated positive bladder neck margin is low. Men with an isolated positive 
bladder neck margin after radical prostatectomy experienced a 12-year biochemical recurrence-free survival of 
37% and cancer specific survival of 92%, similar to patients with seminal vesicle invasion (pT3b) and extra-
prostatic extension (pT3a), respectively. The existing American Joint Committee on Cancer classification for 
prostate cancer should be reconsidered.

Editorial Comment
 According to the tumor, node, and metastasis (TNM) classification, prostate cancer with bladder neck 
invasion is considered a significantly advanced disease next to rectal involvement and/or external sphincter 
involvement (pT4). However, most studies evaluating the positive margins of radical prostatectomy specimens 
do not consider bladder neck involvement with such an advanced stage as defined by the TNM classification 
(1-5).
 Within the TNM system the T4 category was initially intended for tumors noted on clinical assessment 
to invade adjacent organs, such as the rectum or bladder. Such tumors were thought to be aggressive with a high 
propensity to recur and metastasize. However, presently clinical stage T4 cancer is rarely if ever treated surgi-
cally and, therefore, the corresponding pathological definition of stage pT4 disease has come to refer almost 
exclusively to the microscopic involvement of smooth muscle bundles of the bladder neck (6).
 We found similar results of Pierorazio’s et al. study from 290 patients submitted to radical prostatectomy 
(7). We compared the time to biochemical (PSA) progression-free outcome for patients with bladder neck (BN) 
invasion to patients with extraprostatic extension (EPE) or seminal vesicle invasion (SVI). A univariate Cox 
proportional hazards model was created and a final multivariate Cox proportional hazards model was devel-
oped to assess the influence of several variables simultaneously. BN invasion was present in 55/290 (18.96%) 
surgical specimens and 18/290 (6.2%) also showed positive surgical margins. Patients with microscopic BN 
invasion had significantly higher preoperative PSA, higher Gleason score, higher apical and circumferential 
positive surgical margins, more advanced pathological stage, and more extensive tumors. At 5 years 42%, 40% 
and 27% of the patients with BN invasion, extracapsular extension (EPE), and seminal vesicle invasion (SVI), 
respectively, were free of biochemical recurrence following RP. In multivariate analysis, BN invasion did not 
contribute for a higher relative hazard of PSA recurrence when added to EPE or SVI. We concluded that BN 
invasion is associated to adverse clinicopathological findings. However, the biochemical-free outcome follow-
ing radical prostatectomy is similar to patients with EPE but significantly better than patients with SVI. The 
findings of our study did not favor considering microscopic bladder neck invasion as stage pT4 but, probably, 
stage pT3a.
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Radical prostatectomy findings in patients in whom active surveillance of prostate cancer fails
Duffield AS, Lee TK, Miyamoto H, Carter HB, Epstein JI
Department of Pathology, The Johns Hopkins Hospital, Baltimore, Maryland 21231, USA
J Urol. 2009; 182: 2274-8

Purpose: Little data are available on radical prostatectomy findings in men who experience disease progression 
following active surveillance.
Materials and Methods: A total of 470 men in our active surveillance program underwent annual repeat needle 
biopsies to look for progression defined as any Gleason pattern grade 4/5, more than 50% cancer on any core 
or cancer in more than 2 cores. Slides were available for review in 48 of 51 radical prostatectomies with pro-
gression. 
Results: The average time between the first prostate biopsy and radical prostatectomy was 29.5 months (range 
13 to 70), with 44% and 75% of the patients showing progression by the second and third biopsy, respectively. 
There were 31 (65%) organ confined cases, of which 25 (52%) were Gleason score 6. Of 48 cases 17 (35%) had 
extraprostatic extension, 3 had seminal vesicle/lymph node involvement and 7 (15%) had positive margins. Mean 
total tumor volume was 1.3 cm(3) (range 0.02 to 10.8). Of the 48 tumors 13 (27%) were potentially clinically 
insignificant (organ confined, dominant nodule less than 0.5 cm(3), no Gleason pattern 4/5) and 19% (5 of 26) 
of the radical prostatectomies with a dominant tumor nodule less than 0.5 cm(3) demonstrated extraprostatic 
extension, 4 with Gleason pattern 4. All 10 tumors with a dominant nodule greater than 1 cm(3) were located 
predominantly anteriorly.
Conclusions: Most progression after active surveillance occurs 1 to 2 years after diagnosis suggesting under-
sampling of more aggressive tumor rather than progression of indolent tumor. Even with progression most 
tumors have favorable pathology (27% potentially insignificant). A small percentage of men have advanced 
stage disease (pT3b or N1). The anterior region should be sampled in men on active surveillance.

Editorial Comment
 The criteria for insignificant prostate cancer in the present study were absence Gleason pattern grade 4 or 
5, less than 50% cancer on any core or cancer in no more than 2 cores (1,2). It is better to consider these criteria 
as probabilistic predictors of small volume cancer with favorable pathologic findings. The term insignificant 
may be interpreted as the latent carcinoma of the prostate. Unfortunately, there is no marker so far to predict 
the biologic behavior of the prostate cancer. Even small volume cancers with favorable pathologic findings at 
the time of diagnosis may progress as clinically significant cancers.
 The study showed that most progression after active surveillance occurred 1 to 2 years after diagnosis 
and even with progression most tumors had favorable pathology (27% potentially insignificant). The authors 
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suggest that occurred under sampling in the needle biopsy of more aggressive tumors by the time of diagnosis 
rather than progression of indolent tumor.
 This is an important observation. The pathologist must be aware and inform if a sample is representative 
of the region biopsied. The criteria for insignificant prostate cancer (or small volume cancer with pathologic find-
ings) should be applied only in well representative needle biopsies otherwise a rebiopsy should be performed.
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BASIC AND TRANSLATIONAL UROLOGY ________________________________________

Uropathogen interaction with the surface of urological stents using different surface 
properties
Lange D, Elwood CN, Choi K, Hendlin K, Monga M, Chew BH
Stone Centre at Vancouver General Hospital, Department of Urologic Sciences, University of British Columbia, 
Vancouver, Canada
J Urol. 2009; 182: 1194-200 

Purpose: Ureteral stents commonly become infected or encrusted. Various coatings have been developed to 
decrease bacterial adherence. To our knowledge there has been no in vitro testing of coating with heparin to 
date. We determined the effects of heparin coating on bacterial adherence of common uropathogens and physi-
cal stent properties. 
Materials and Methods: Heparin coated Radiance ureteral stents (Cook) and noncoated Endo-Sof control stents 
were tested against triclosan eluting Triumph(R) stents and noneluting Polaris control stents for adherence of 
Escherichia coli, Klebsiella pneumoniae, Enterococcus faecalis, Staphylococcus aureus and Pseudomonas 
aeruginosa for 7 days. Adherent bacteria were determined and biofilms were visualized using fluorescent dyes. 
Radial, tensile and coil strength of the Radiance and Polaris stents was compared to determine the effect of 
heparin coating on physical stent characteristics. 
Results: Heparin coating did not decrease bacterial adhesion compared to its control. E. coli adhesion was 
limited by all stents tested. The Polaris stent showed significantly greater resistance to bacterial adherence for 
Klebsiella, Pseudomonas and Enterococcus than the Endo-Sof and Radiance stents but was more susceptible 
to S. aureus adherence. The Triumph stent resisted all bacteria except Pseudomonas and Enterococcus. Mature 
biofilms were observed on all stents with lower viability on the Triumph stent. Radiance stents showed higher 
tensile and lower compression strength than its control. 
Conclusions: Heparin coating does not decrease bacterial adherence to ureteral stents. Drug eluting antimicrobi-
als have an inhibitory effect on bacterial adherence and the Polaris stent showed the least bacterial adherence 
of the nondrug eluting ureteral stents tested.
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Editorial Comment
This is an important study on the ability of five common urological pathogens (Escherichia coli, Entero-

coccus faecalis, Klebsiella pneumoniae, Staphylococcus aureus and Pseudomonas aeruginosa) to adhere and 
form biofilms on commercially available ureteral stents. Also, it was evaluated the impact of heparin coating 
on stent compression, tensile and coil strength.

This research opens new avenue to a very common and up-to-date problem that is bacterial encrustation 
and adhesion to stents. It could help modifications in stent design and also in developing drugs to inhibit bacte-
rial adhesion and biofilm formation. I recommend this article as a reference for study design and methodology 
to all researchers interest in the issue of stent incrustation by bacteria. 

Dr. Francisco J. B. Sampaio
Full-Professor and Chair, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, RJ, Brazil

E-mail: sampaio@urogenitalresearch.org

Cryptorchidism with short spermatic vessels: staged orchiopexy preserving spermatic vessels
Dessanti A, Falchetti D, Iannuccelli M, Milianti S, Altana C, Tanca AR, Ubertazzi M, Strusi GP, Fusillo M
Department of Pediatric Surgery, Azienda Ospedaliero-Universitaria, University of Sassari, Sassari, Italy
J Urol. 2009; 182: 1163-7

Purpose: Patients with cryptorchidism can have such short spermatic vessels that it is impossible to place the 
testicle in a satisfactory scrotal position using conventional orchiopexy. In these cases the most commonly used 
operation is 1 to 2-stage Fowler-Stephens orchiopexy. We present our surgical experience using staged inguinal 
orchiopexy without section of the spermatic vessels in patients with short spermatic vessels. 
Materials and Methods: We used 2-stage inguinal orchiopexy in 38 children with intra-abdominal testis or testis 
peeping through the internal ring and short spermatic vessels (7 bilateral). Spermatic vessels were not sectioned, 
but were lengthened through progressive traction of the spermatic cord wrapped in polytetrafluoroethylene 
pericardial membrane (Preclude). In the first stage we mobilized the spermatic cord in the retroperitoneal 
space and then wrapped it in the polytetrafluoroethylene membrane. We subsequently attached the testis to the 
invaginated scrotal bottom. At 9 to 12 months we performed the second stage, which involved removing the 
polytetrafluoroethylene membrane.
Results: From the first to the second stage we observed progressive descent of the testicle toward the scrotum. 
At 1 to 8-year followup after the second stage all 45 testicles were palpable in a satisfactory scrotal position 
with stable or increased testicular volume. 
Conclusions: This technique represents an alternative to Fowler-Stephens orchiopexy, which can be associated 
with a greater risk of testicular ischemia.

Editorial Comment
The authors present their experience with cryptorchidism with short spermatic vessels, where they 

applied a staged inguinal orchiopexy without sectioning the spermatic vessels. The spermatic vessels were 
involved in an anti-adhesion polytetrafluoroethylene pericardial membrane and were progressively lengthened 
through traction. Of note, at long-term follow-up all children demonstrated a gonad with a positive echo color 
Doppler signal of spermatic vessels and stable or increased testicular volume.

It was claimed by Snyder III (1,2) that the spermatic vessels and vas are not short but embedded in the 
endopelvic fascia, in children with cryptorchidism. This paper would be in line with this belief. Also, extended 
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mobilization could move the testis to the scrotum in almost all cases (2). The present surgical technique would 
be a better alternative to the Fowler-Stephens procedure, which can cause unacceptable rates of testicular atrophy 
and therefore is out of use in most pediatric urology departments.
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RECONSTRUCTIVE UROLOGY __________________________________________________

Clinical outcome and quality of life assessment in patients treated with perineal urethrostomy 
for anterior urethral stricture disease
Barbagli G, De Angelis M, Romano G, Lazzeri M
Center for Reconstructive Urethral Surgery, Arezzo, Italy
J Urol. 2009; 182: 548-57

Purpose: We performed a quality of life assessment for patients treated with perineal urethrostomy for anterior 
urethral stricture disease.
Materials and Methods: We retrospectively reviewed 173 patients (median age 55 years) who underwent peri-
neal urethrostomy (from 1978 to 2007) as part of a plan for a staged urethroplasty repair for a complex anterior 
urethral stricture. The perineostomy was made using flap urethroplasty. The clinical outcome was considered 
a failure when postoperative instrumentation was needed. A questionnaire was used to evaluate patient quality 
of life and satisfaction.
Results: Stricture etiology was unknown in 50.3% of the cases, lichen sclerosus in 17.3%, catheter in 13.3%, 
instrumentation in 8.7%, failed hypospadias repair in 4.6%, trauma in 4.1% and infection in 1.7%. Stricture 
length was 1 to less than 2 cm in 1.2% of cases, 2 to less than 3 cm in 3.5%, 3 to less than 4 cm in 12.1%, 4 
to less than 5 cm in 13.8%, 5 to less than 6 cm in 7.5%, greater than 6 cm in 4.1% and panurethral in 57.8%. 
Of 173 patients 91 (52.6%) underwent prior urethroplasty. Median follow-up length was 62 months (range 12 
to 361). Of 173 cases 121 (70%) were successful and 52 (30%) were failures, requiring revision of the peri-
neostomy. Of 173 patients 135 (78%) were satisfied with the results obtained with surgery, 33 (19.1%) were 
very satisfied, 127 (73.4%) with a median age of 57 years (range 23 to 85) refused to do the second stage of 
urethroplasty and 46 (26.6%) with a median age of 47.5 years (range 27 to 72) are currently on a waiting list 
for the second stage of urethroplasty.
Conclusions: Perineostomy is a necessary procedure for patients with complex urethral pathology and satisfac-
tion rates are high.
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Editorial Comment
 The authors describe herein their results with perineal urethrostomy as a permanent solution for complex 
stricture disease. In men such as those with hypospadias who have undergone multiple prior failed procedures it 
avoids the physical and psychological trauma of yet another attempt at repair. In men with long segment dense 
stricture disease, especially if due to lichen sclerosis, it avoids the morbidity of a 2- or 3-stage repair with several 
grafts. I have also found this procedure to be a good option in elderly men with multiple comorbidities who 
have moderate strictures and would not be able to tolerate a substitution urethroplasty under general anesthesia. 
Additionally, if suffer stenosis of their perineal urethrostomy it is far simpler for them to perform serial dilation 
through this short tract than through the penis. I commend the authors for working to assess patient satisfaction 
and quality of life. As they state, patient-derived outcomes assessment will become the standard of care in this 
field as it has in many others.

Dr. Sean P. Elliott
Department of Urology Surgery

University of Minnesota
Minneapolis, Minnesota, USA

E-mail: selliott@umn.edu

Urinary side effects and complications after permanent prostate brachytherapy: the MD Anderson 
Cancer Center experience
Anderson JF, Swanson DA, Levy LB, Kuban DA, Lee AK, Kudchadker R, Phan J, Bruno T, Frank SJ
Department of Radiation Oncology, The University of Texas MD Anderson Cancer Center, Houston, Texas 
77030, USA
Urology. 2009; 74: 601-5

Objectives: To evaluate acute and long-term urinary morbidity after permanent prostate brachytherapy at a 
single tertiary care center. To minimize the risk of long-term urinary morbidity, it is important for clinicians to 
be able to distinguish acute urinary side effects after prostate brachytherapy from longer-term treatment-related 
urinary complications.
Methods: The medical records of 351 consecutive patients who underwent prostate brachytherapy at the MD 
Anderson Cancer Center between 1998 and 2006 were analyzed. To evaluate the short-term urinary side ef-
fects, the Expanded Prostate Cancer Index Composite questionnaire was administered at baseline and at 1,4,8, 
and 12 months. Long-term urinary complications were scored using a modified Radiation Therapy Oncology 
Group scale.
Results: All 4 urinary subdomain scores evaluating acute urinary side effects after treatment (bother, function, 
incontinence, and irritation or obstruction) had returned to baseline levels by 8 months after implantation. At 5 
years, the cumulative risks of late urinary complications by grade were 8.6% for grade 1 complications, 6.5% 
for grade 2, 1.7% for grade 3%, and 0.5% for grade 4. The most common grade 2 late urinary complications 
were urethral stricture (4 patients), incontinence requiring daily pads (3 patients), and intermittent hematuria 
(3 patients). Grade 3 complications were urinary retention requiring self-catheterization (2 patients) and severe 
frequency with dysuria (2 patients). The only grade 4 event was severe hemorrhagic cystitis.
Conclusions: Short-term urinary side effects after prostate brachytherapy are common, follow a predictable 
course, and typically resolve within 1 year. Conservative management of short-term urinary side effects is 
recommended to minimize the risk of long-term urinary complications.
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Editorial Comment
 The authors describe the cumulative incidence of acute urinary side effects and delayed urinary com-
plications of prostate brachytherapy. The cumulative incidence of urethral stricture was similar to what has 
been previously reported - just under 5% (1). A review of the grade 2-4 complications reveals them all to be 
problems that are very difficult to manage. Urethral strictures in radiated tissue rarely have a durable response 
to optical urethrotomy. Urinary incontinence after brachytherapy is much more troublesome to treat than after 
radical prostatectomy. Moderate to severe dysuria has no good solution. When examining Figure-2 in the article 
- a graph of the cumulative incidence of late urinary complications - one sees a trend common to most radia-
tion series. That trend is that complications continue to accrue at a steady rate through the end of the follow-up 
period. To measure the true risk of these complications the follow-up needs to be carried out much further. 
Urethral complications of radiation therapy are not rare and continue to be a vexing problem to manage.
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UROLOGICAL ONCOLOGY _____________________________________________________

Long-term efficacy of maintenance bacillus Calmette-Guérin versus maintenance mitomycin C 
instillation therapy in frequently recurrent TaT1 tumours without carcinoma in situ: a subgroup 
analysis of the prospective, randomised FinnBladder I study with a 20-year follow-up
Järvinen R, Kaasinen E, Sankila A, Rintala E; FinnBladder Group
Helsinki University Hospital, Department of Urology, Helsinki, Finland
Eur Urol. 2009; 56: 260-5

Background: The long-term prospective data on bacillus Calmette-Guérin (BCG) and mitomycin C (MMC) 
instillation therapy are limited. Objective: To compare the long-term benefit of BCG and MMC maintenance 
therapy in patients with recurrent bladder carcinoma. 
Design, Setting, and Participants: Eighty-nine patients with frequently recurrent TaT1 disease without carci-
noma in situ (CIS) were eligible. Originally, the patients were enrolled in the prospective FinnBladder I study 
between 1984 and 1987 and randomised to receive BCG or MMC. Both regimens involved five weekly instil-
lations, followed by monthly instillations for 2 yr. Because of alkalinising the urine and adjusting the dose to 
bladder capacity, the average concentration of MMC was low: 30-40 mg in 150-200 ml of phosphate buffer. 
Overall median follow-up time was 8.5 yr, whereas the median follow-up time of the patients who were still 
alive was 19.4 yr. 
Measurements: Primary end points were time to first recurrence and overall mortality. Secondary end points 
were progression and disease-specific mortality. 
Results and Limitations: Thirty-six of 45 patients (80.0%) in the MMC group experienced recurrence in contrast 
to 26 of 44 patients (59.1%) in the BCG group. This finding was reflected in significantly lower cumulative 
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incidence estimates in the BCG group (p=0.005). There was a weak trend for fewer progressions (p=0.1) and 
cancer-specific deaths (p=0.2) in the cumulative incidence analysis, as 4 patients versus 10 patients progressed 
and 4 patients versus 9 patients died from the disease in the BCG group versus the MMC group, respectively. 
No difference existed in the overall mortality. The study population, however, was too small for conclusive 
evidence about progression or survival. 
Conclusions: An intensive intravesical BCG immunotherapy results in a sustained and significant long-term 
reduction in recurrence in frequently recurrent bladder carcinoma. The relatively low progression rate during 
the long follow-up suggests that it may be difficult to show significant differences in overall mortality with a 
substantially larger but otherwise similar study population. 
Trial Registration: Registration was not considered to be necessary at this stage of the follow-up because the 
study was initiated as early as 1984 and the last randomisation took place in July 1987, that is, long before the 
current requirements concerning study registrations were implemented.

Editorial Comment
These data show the long-term results of a comparative trial that was initiated in 1984 in patients with 

intermediate risk bladder cancer. The present publication with roughly 20 years of overall follow-up focuses 
on the durability of the response and the possible impact of instillation therapy on progression and mortality. 
The recurrence rate before therapy was 2.54 and 1.99 in the BCG and the MMC arms, respectively, showing 
more rapidly recurrent patients in the BCG arm. The results are impressive; even with this extremely long 
follow-up and as few as 45 patients in the MMC arm and 44 patients in the BCG arm there was a statistically 
sound advantage of BCG therapy with regard to recurrence. Furthermore, this advantage was sustained over 
time with the probability of recurrence in the BCG arm vs. MMC was 50 vs. 70% after 5 years, 57 vs. 80% 
after 10 years and 59 vs. 80% after 15 years of follow-up, respectively (p = 0.005). Due to the low numbers of 
patients, data on progression and mortality should be regarded with caution and lack significance. Still, fewer 
patients had progression (4 vs. 10 pts.) and died of bladder cancer in the BCG arm than in the MMC trial arm. 
In retrospective, one might criticize the suboptimal monthly maintenance regimen in the BCG arm and the quite 
low concentration of MMC used in this trial. Still, these data support other results on the sustained long-term 
efficacy of BCG.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de

An individual patient data meta-analysis of the long-term outcome of randomised studies 
comparing intravesical mitomycin C versus bacillus Calmette-Guérin for non-muscle-invasive 
bladder cancer
Malmström PU, Sylvester RJ, Crawford DE, Friedrich M, Krege S, Rintala E, Solsona E, Di Stasi SM, Witjes 
JA
Uppsala University Hospital, Department of Urology, Uppsala, Sweden
Eur Urol. 2009; 56: 247-56

Background: Patients with non-muscle-invasive bladder cancer with an intermediate or high risk need adjuvant 
intravesical therapy after surgery. Based largely on meta-analyses of previously published results, guidelines 

doi: 10.1590/S1677-553820090006000026 
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recommend using either bacillus Calmette-Guérin (BCG) or mitomycin C (MMC) in these patients. Individual 
patient data (IPD) meta-analyses, however, are the gold standard. 
Objective: To compare the efficacy of BCG and MMC based on an IPD meta-analysis of randomised trials. 
Design, Setting, and Participants: Trials were searched through Medline and review articles. The relevant trial 
investigators were contacted to provide IPD. 
Measurements: The drugs were compared with respect to time to recurrence, progression, and overall and 
cancer-specific death. 
Results and Limitations: Nine trials that included 2820 patients were identified, and IPD were obtained from all 
of them. Patient characteristics were 71% primary, 54% Ta, 43% T1, 25% G1, 58% G2, and 16% G3, and 7% 
had prior intravesical chemotherapy. Based on a median follow-up of 4.4 yr, 43% recurred. Overall, there was 
no difference in the time to first recurrence (p=0.09) between BCG and MMC. In the trials with BCG mainte-
nance, a 32% reduction in risk of recurrence on BCG compared to MMC was found (p<0.0001), while there 
was a 28% risk increase (p=0.006) for BCG in the trials without maintenance. BCG with maintenance was more 
effective than MMC in both patients previously treated and those not previously treated with chemotherapy. 
In the subset of 1880 patients for whom data on progression, survival, and cause of death were available, 12% 
progressed and 24% died, and, of those, 30% of the deaths were due to bladder cancer. No statistically signifi-
cant differences were found for these long-term end points. 
Conclusions: For prophylaxis of recurrence, maintenance BCG is required to demonstrate superiority to MMC. 
Prior intravesical chemotherapy was not a confounder. There were no statistically significant differences regard-
ing progression, overall survival, and cancer-specific survival between the two treatments.

Editorial Comment
Randomized comparative clinical trials (RCT) allow us to come closer to the “truth” in therapy. Data 

from meta-analyses, which comprise several of such RCTs, are regarded even more meaningful as they may 
compensate for flaws of single trials, e.g. lack of sufficient numbers of patients or “events” (e.g. tumor recur-
rence, progression or death). Thus, meta-analyses may have enough “power” to detect differences between 
treatment groups that had not been detectable in the included trials alone. The problem is that meta-analyses 
usually refer to the published data of individual trials which themselves are a surrogate of the “truth” within 
hundreds of individual patient data. The authors of the present meta-analysis tried to omit this particular flaw 
by going back into the primary data of the different trials and performing the meta-analytic calculations on this 
special set of data. Thus, the authors managed to share with us a deeper look into the truth of superficial bladder 
cancer therapy and answered some questions that had been raised in the meantime.

First, and to my opinion most importantly, the importance of BCG maintenance therapy was confirmed 
which resulted in a 32% reduction in recurrence in comparison to MMC. 

Second, the issue of previous chemotherapy biasing the results in favor of BCG can be neglected. There 
was no such influence detectable. 

Third, the issue of BCG effectiveness in intermediate risk patients is answered. BCG with maintenance 
therapy is superior to chemotherapy in this analysis comprising (as the authors state themselves) 74% inter-
mediate risk patients.

Forth, the data on progression and death supporting the superiority of maintenance BCG did not ap-
proach the level of statistic significance due to the low numbers of “events” (namely, progression and death of 
disease) in this intermediate risk group cohort of patients.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de
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NEUROLOGY & FEMALE UROLOGY ____________________________________________

Prevalence of incontinence and incontinence-specific quality of life impairment in women with 
cystic fibrosis
Vella M, Cartwright R, Cardozo L, Parsons M, Madge S, Burns Y
Department of Urogynaecology, King’s College Hospital, London, UK
Neurourol Urodyn. 2009; 28: 986-9

Aims: Cystic fibrosis (CF) is the commonest autosomal recessive disorder in Caucasians. With advancing medical 
technology, the life expectancy has more than double in the last twenty years. This has led to new unforeseen 
health problems like urinary incontinence. The aim was to establish the prevalence, symptomatic typology, and 
quality of life impact of incontinence in a population of women with CF.
Methods: Women were recruited from two London tertiary referral centres for CF. They were asked to fill in 
a self- completed anonymous King’s Health Questionnaire (KHQ) for assessment of symptoms and quality of 
life Impairment. Their age was also noted. Descriptive statistics are reported. Correlation was assessed using 
Pearson’s Product Moment Correlation Coefficient (r).
Results: One hundred and forty six women were approached for enrolment. 98(67%) consented to take part 
in study. Their mean age was 28. Seventy three (74%) reported symptoms of urinary incontinence, which in 
all cases was perceived as stress urinary incontinence. Of these 44(60%) reported mild stress incontinence, 
16(22%) moderate stress incontinence and 13(18%) severe stress incontinence. Continent and incontinent women 
perceived their general health to be similarly poor (mean score 40 vs. 44 points). Strong positive correiations 
were found between age and stress urinary incontinence severity (r = 0.742; P < 0.001) and between age and 
total King’s Health Questionnaire score (r = 0.828; P < 0.001).
Conclusions: Women with CF have a higher prevalence of stress urinary incontinence than the general popula-
tion, with both the prevalence and associated quality of life impairment increasing with age.

Editorial Comment
 Modern medicine has been able to alter the natural course of many diseases including that of cystic 
fibrosis. The authors note the benefit of an increased life expectancy for this patient population has brought 
about an associated higher prevalence for urinary incontinence and subsequent affectations on the quality of 
life. The report identifies the urinary incontinence as primarily stress as opposed to urge. The discussion section 
identified that the magnified respiratory symptoms associated with the disease may be the contributing factor 
to the increased incidence of urinary incontinence. The increased association of stress urinary incontinence 
in a population of females that challenge the pelvic floor (though perhaps not secondary to coughing), elite 
athletes, has been previously noted (1). That the patients with cystic fibrosis experienced an adverse effect on 
their quality of life parallels the findings by other authors when reviewing psychological and somatic status in 
patients with bronchial asthma (2).

References
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Do women with pure stress urinary incontinence need urodynamics?
Digesu GA, Hendricken C, Fernando R, Khullar V
Department of Urogynaecology, St Mary’s Hospital, Imperial College, London, UK
Urology. 2009; 74: 278-81

Objectives: To evaluate the value of performing urodynamic investigations in the assessment of women with 
a history of pure stress urinary incontinence (SUI).
Methods: Consecutive women with lower urinary tract symptoms were studied retrospectively. Urinary symptoms 
were determined from the frequency-volume chart and symptom section of the King’s Health Questionnaire. 
Only women with pure SUI symptoms were included.
Results: A total of 3428 women aged 24-81 years were studied. Only 308 women (8.9%) could be classified 
as having pure SUI from the questionnaire. Of these, 241 of women (78.2%) had urodynamic stress inconti-
nence, 23 women (7.5%) had detrusor overactivity, 9 women (2.9%) had mixed urodynamic diagnosis, and 35 
women (11.4%) had inconclusive urodynamics. Postvoid residual volumes greater than 100 mL were noted in 
24 (7.8%) women.
Conclusions: Our results show that urodynamic investigations provide useful information in the assessment 
of women with a history of pure SUI, because as many as 20% of them might not need surgery as the first line 
of treatment.

Editorial Comment
 The authors review their experience in 3428 women who were evaluated with lower urinary tract 
symptoms. Patients with a history of daytime frequency, nocturia, urgency and urinary urge incontinence were 
excluded from this study. The remaining less than 10% (308 women - 8.9%) were evaluated urodynamically. 
It was noted that 78.2% had urinary stress incontinence, 2.9% had both urinary stress incontinence and detru-
sor overactivity while 7.5% had detrusor overactivity while the remaining 35 patients (11.4%) had negative 
diagnostic urodynamics. Later ambulatory urodynamic studies showed that all these patients had detrusor 
overactivity. Further evaluation of the study group revealed a poor correlation between severity of the urinary 
incontinence based on bladder diary and that quantified by urodynamic study.
 This paper presents the very contemporary debate on which patients need what studies and how much 
evaluation is required prior to proceeding with surgery. This topic is not new as evidenced by past papers on 
same by thought leaders such as McGuire et al three decades ago (1). It is noteworthy to see that the rate of 
patients with detrusor overactivity from the reviewed paper and that quoted from the paper by McGuire et al is 
almost identical (1). The debate on the evaluation of the incontinent patient may be expanded to multi-channel 
fluoroscopic urodynamics studies versus clinical acumen combined with eyeball urodynamics. The facility and 
economic utility of eyeball urodynamics is such that a review of this technique merits discussion (2).

References
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PEDIATRIC UROLOGY __________________________________________________________

Adherence in children with nocturnal enuresis
Baeyens D, Lierman A, Roeyers H, Hoebeke P, Walle JV
Research Group Developmental Disoders, Faculty of Psychology and Educational Sciences, Ghent University, 
Ghent University Hospital, Ghent, Belgium
J Pediatr Urol. 2009; 5: 105-9

Objective: The treatment of enuresis requires adherence to several guidelines often over a long period of time. 
The aims of this study were 1) to investigate adherence to the medical treatment regime for enuresis and its 
influence on therapeutic success, and 2) to gain insight into the socio-demographic, medical, familial and psy-
chological predictors of adherence. 
Materials and Methods: For 41 children (6-12 years) with nocturnal enuresis, adherence to four common guide-
lines (drinking and voiding schedule, toilet posture and medication intake) was measured at 1, 3 and 5 months 
after treatment. 
Results and Conclusions: Mean adherence to the medical regime is about 70% according to both child and par-
ent reports at the 24-h recall interview. Greater adherence, particularly to the drinking schedule, was associated 
with greater therapeutic success after 6 months. The best predictor of good adherence was a positive perception 
of one’s physical appearance and to a lesser extent low levels of stress related to the treatment of the disorder.

Editorial Comment
The authors determined if four guidelines that were given to nocturnal enuresis patients and parents 

were complied with. 
1. Compliance with a drinking schedule to increase functional bladder capacity. 2. Going to the toilet with adequate 
body posture (sitting) in order to get adequate relaxation of pelvic floor muscles. 3. Adherence to medication 
intake to reduce nocturnal diuresis in patients with documented polyuria (desmopressin). 4. Compliance with a 
voiding schedule to become aware of bladder sensations and to increase functional bladder capacity.
 Interviews tried to assess the characteristics of the physician and that of the treatment on adherence. Age, 
demographic factors, socioeconomic status, positive direct parental involvement and psychological variables 
were evaluated. The study included children 6-12 years of age, 32 males and 9 females, over six months follow 
up. A 24 hour post-visit telephone interview was done and then questionnaires at 1, 3, and 5 months formed the 
database. 
 The adherence to all the guidelines averaged about 74% for the parents and 72.6% for the children that 
were assessed separately. The conclusions were that the adherence was relatively high and stable. Adherence 
was increased by explaining the aim of each guideline and stressing the importance of the contribution of both 
the child and the family. 

Many of the problems in pediatric urology are short-term, treated with either medications of short dura-
tion or with surgery. Nocturnal enuresis is a long-term problem that adherence to guidelines has a significant 
impact. These authors with their interesting interview and questionnaire follow-up show that explaining the 
“whys” for the recommended guidelines, evaluating the stress of the child and the parents and emphasizing 
follow-up and contact show the best success over the long term. 
 They did find that the greater adherence particularly to the drinking schedule was associated with the 
greatest therapeutic success at six months and that the best predictor of good adherence was positive perception 
of one’s physical appearance and to a lesser extent, low levels of stress related to the treatment. 

Dr. Brent W. Snow
Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA

E-mail: brent.snow@hsc.utah.edu
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Mitrofanoff continent catheterizable conduits: top down or bottom up?
Berkowitz J, North AC, Tripp R, Gearhart JP, Lakshmanan Y
Division of Pediatric Urology, Brady Urological Institute, Johns Hopkins Medical Institutions, Baltimore, MD, 
USA
J Pediatr Urol. 2009; 5: 122-5

Objective: During augmentation and Mitrofanoff procedures, conduits are usually implanted into the posterior 
bladder wall. Anatomical considerations may necessitate an anterior conduit. To compare the relative drainage 
efficiency in patients with posterior and anterior conduits, we studied their rates of bladder stone formation and 
urinary tract infection (UTI). 
Materials and Methods: A retrospective chart review identified exstrophy patients who underwent augmentation 
and Mitrofanoff between 1991 and 2003. Patients with 3 years or greater follow-up were included. Fifty-four 
patients fit this criterion, with a conduit implanted anteriorly (33) or posteriorly (21). We compared rates of 
bladder stone formation and UTI. Stomal revisions and the status of the bladder neck were also noted. 
Results: Stone formation and UTI rates were higher in the anterior conduits, although only UTI showed a sta-
tistically significant difference. Patient demographics were similar between the two groups, including age and 
sex. The rates of stomal complications and the bladder neck status were also similar. 
Conclusions: Patients with anterior conduits had an increased risk of UTI and bladder stone formation com-
pared to those with posterior conduits, although this was not significant in the case of bladder stone rate. This 
may indicate sub-optimal bladder drainage and should be addressed with careful preoperative counseling and 
close follow-up.

Editorial Comment
A 12-year period from 1991-2003 was chosen and Mitrofanoff conduits were reviewed. All patients 

had greater than 3 years of continuous follow up. Fifty-four patients fit the criterion and 33 had the conduit 
anastomose to the augmented bladder anteriorly and 21 had their Mitrofanoff conduit placed posteriorly. Pa-
tients with cloacal exstrophy and spina bifida were excluded from this data base because it was felt that they 
had a higher risk of stone formation, which was one of the study criteria. Stomas were placed at the umbilicus. 
Patients were told to irrigate their augmented bladders daily with saline and had renal and bladder ultrasounds 
every three months for the first year and every six months thereafter.
 Results showed that urinary tract infections were 36.3% in the anterior placed stomas and 9.5% in the 
posterior group and that was statistically significant. Bladder stones were also higher in the anterior placed con-
duit group at 48.4%, but this did not reach statistical significance. Stomal complications were not statistically 
different and most of these were at the skin level. Stomal complications were common happening in over 42% 
of the patients, with an average of over 3 years of waiting for the stomal complications. The authors felt that 
the bladder was drained more poorly with the anterior placement of the conduits increasing the infection risk 
and the risk of stone disease. Many times placement of the conduit was dictated by the disease of the patient 
and the type of bowel utilized and prior scar tissue.
 Augmentations in conduit placements are still fraught with complications. They solve many problems 
and bring on new problems. This is quite a high stone complication rate in these patients and stomal complica-
tions, although they are becoming more commonly noted. It seems that placing the catheterizable stoma in the 
most dependent portion in the augmented bladder has the best advantage and should be considered by urologic 
surgeons. 

Dr. Brent W. Snow
Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA
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Laparoscopic Circumcaval Ureteral Repair with Concomitant Laparoscopic-
Guided Nephroscopic Calculi Extraction

L. Curcio, B. Cançado, A. C. Cunha, J. Renteria, F. Gusmão, G. Di Biase

Section of Urology, Ipanema General Hospital, Rio de Janeiro, RJ, Brazil

ABSTRACT

Introduction: The pre-ureteral vena cava anomaly, erroneously termed the retrocaval or circumcaval ureter, is a 
relative rare condition of extrinsic ureteral obstruction.  Despite being more common on the right kidney, when 
present on the left side, it is usually associated with sites inverses. The laparoscopic approach, with all of its 
know advantages, has good results when used to treat this congenital anomaly. The present surgical video shows 
a ureteral transposition with ureteropyolostomy, associated with a nephroscopic calyceal calculi extraction.
Case Report: A 54 years old man, with discomfort in the right flank and abdominal echography showing a 
pelvicalyceal dilatation of this side and a calculus of 1.5 cm in a lower calyx. An intravenous pyelogram and 
abdominal computed tomography showed an S-shaped (Atkinson classification) pre-ureteral vena cava, and a 
mid-ureteral extrinsic stricture associated with it. There were no patient pre-operative comorbities and a per-
cutaneous nephrolithotripsy was done 4 years prior on the right kidney. In the present video, a transperitoneal 
laparoscopic approach was conducted, with 4 trocars. In a stepwise fashion, the ureter sub- and supracaval was 
gently dissected, sectioned near the renal pelvis, transposed, and spatulated .A ureteropyelostomy was done 
over a double J stent, which was placed in an antegrade manner. After the posterior wall anastomosis completed, 
we performed a nephroscopy through the left hand trocar and the calyceal stone was removed by percutaneous 
stone instrumentation. 
Result: The surgery lasted 240 minutes, with minimum blood loss. The diet was resumed on the first postopera-
tive day and he was discharged home on the third postoperative day. After 8 months of follow up, the patient 
remains asymptomatic and his excretory urography shows good drainage of the right kidney as well a diuretic 
renography reveals good response following 20 minutes after furosemide intravenous administration. Furthe-
more, the pelvicalyceal dilatation improved and there are no subsequent calculi.
Conclusion: The laparoscopic approach to circumcaval ureteral anomalies is a feasible option, with concomitant 
endourologic procedures possible with good results.

Int Braz J Urol. 2009; 35 (Video #2): 753_4
Available at: www.brazjurol.com.br/videos/november_december_2009/Curcio_753_754video.htm
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EDITORIAL COMMENT

In this surgical video by Curcio et al., a 
laparoscopic approach to a circumcaval ureter repair 
is performed with concomitant stone extraction us-
ing endoscopic instrumentation placed through a 
laparoscopic port. I must commend the authors for 
this very practical approach to this infrequent clini-
cal presentation. Minimally invasive surgery plays 
an increasing role in urology, with this video nicely 
demonstrating how this can be applied to challeng-
ing cases such as this in which intracorporeal sutur-
ing is required. With the increasing role of robotics 
in our specialty, I suspect patients presenting with 
similar clinical presentations in the future can be 
approached using a robotic assisted laparoscopic 
approach although whether this will truly improve 
patient outcome as compared to a pure laparoscopic 
approach can be debated. The likely merits of a ro-

botic assisted approach will be to facilitate intracor-
poreal suturing, provide 3-dimensional vision for the 
surgeon while improving ergonomics and decreasing 
surgeon fatigue.
 The important message for our readership 
is that our surgical specialty is evolving at such an 
exponential rate that minimally invasive surgical 
approaches as is demonstrated nicely in this surgical 
video have a clear and established role. Furthermore, 
this video integrates multiple surgical instrumentation 
and approaches to address several concomitant clini-
cal issues (i.e. an obstructed circumcaval ureter and 
nephrolithiasis) in an attempt to improve treatment 
related outcome and minimize perioperative morbid-
ity. The impedus will lie on the urologic community 
to determine the optimal way on how these evolving 
technologies can be integrated.

Dr. Philippe E. Spiess
H Lee Moffitt Cancer Center

Video Section Editor
International Braz J Urol

E-mail: Philippe.Spiess@moffitt.org
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incontinent women, 60
intravaginal sling, 334
MiniArc® sling system in the treatment of female stress urinary  
              incontinence, 334
non-steroidal anti-inflammatory drugs vs. opioids for SWL 
             analgesia, 293
postoperative voiding dysfunction, 334
post-prostatectomy incontinence, 624
post-prostatectomy stress incontinence, 706
sling procedures, 60
sling technique TOMSTM for male incontinence, 706
sphincteric deficiency, 68
stress incontinence, 334, 501
stress urinary incontinence in female rats, 113
stress urinary incontinence in women, 243
stress urinary incontinence, 68, 112, 749, 750
stress, 60
suburethral sling, 60, 334
tension-free vaginal tape procedures, 60
tensionless vaginal tape, 60
treatment of female urinary incontinence, 334
treatment of stress urinary incontinence, 60
urinary and fecal incontinence in Brazilian women, 592
urinary incontinence, 43, 68, 125, 592, 706
urination disorders, 326
voiding dysfunction in multiple sclerosis, 326

Infections

anti-inflammatory agents, 293
infection and secretory capacity of male accessory glands, 299

infection on the male accessory gland function, 299
infection, 49, 299, 640, 692
inflammation of the ductus deferens, 299
inflammation of the epididymis, 299
inflammation of the prostate gland, 299
inflammation of the seminal vesicles, 299
inflammatory process in bladder, 217
periurethral inflammatory reaction, 450
prostatic inflammation, 551
urinary infection, 551, 658
urinary tract infection with urinary symptoms, 628
urinary tract infection, 752

Kidney

anatomy, 140
endourological techniques and treatment of urinary stones, 9
horseshoe kidney, 9
kidney calculi, 140
kidney calices, 140
kidney cancer, 256
kidney cortex, 12
kidney function, 532
kidney neoplasms, 284 
kidney pelvis, 315
kidney, 9, 12, 19, 140, 199, 271, 652
lithotripsy, 140
nephrolithiasis, 9
obstruction, 12
retroperitoneoscopy and hand-assisted laparoscopy for 
 nephrectomy, 284

Kidney Transplantation: see Renal Transplantation

Pathology

chronic epididymitis, 299
chronic prostatitis, 299 
chronic urethritis, 299
details of renal cell carcinoma resection specimens, 371
excessive production of catecholamines, 24
genitourinary abnormalities, 9
horseshoe kidney, 9
hypertension, 24
intrinsic sphincteric deficiency, 68
myelomeningocele, 459
necrotic testicular tumors, 491
Noninvasive urothelial carcinoma of the bladder with 
 glandular differentiation, 370
obese patients, 36
overactive bladder OAB syndrome, 76
Peyronie’s disease, 49
pheochromocytoma, 24
positive bladder neck margin after radical prostatectomy, 739
prune-belly syndrome, 205
sphincteric deficiency, 68
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TMPRSS2-ERG gene fusions in “minimal” prostatic 
 adenocarcinoma, 235
tumors derived from chromaffin cells, 24
ureteropelvic junction obstruction, 9
urinary anomalies, 9

Penis

bovine pericardium graft in corporoplasty for penile prosthesis  
 implantation, 49

cavernous nerve function, 495
cell carcinoma of the penis, 406
implanted penile prostheses, 49
infection, 49
male urologic surgical procedure, 56 
penile cancer, 406
penile fibrosis, 49
penile prosthesis, 49
penile torsion correction, 56 
penis, 56, 744
structural organization of the connective tissue in the corpus 
 cavernosum, 494
sutures, 56
tunica albuginea, 49
update in the management of penile cancer, 406
use of bovine pericardium as a substitute for the tunica 
  albuginea, 49

Prostate

asymptomatic bacterial prostatitis, 551bacterial prostatitis, 551
benign prostatic hyperplasia, 183, 442, 551, 683
benign prostatic hypertrophy, 716
biopsy, 521, 559
free PSA and complexed PSA, 521
Gleason score and laterality concordance, 559
Gleason score, 43, 151, 158, 171, 183, 354, 344, 559, 573, 620
international prostate symptom score, 683
prostate biopsy, 551, 619
prostate brachytherapy, 745
prostate specific antigen, 183
prostate volume, 573
prostate, 683
prostatectomy, 706
prostate-specific antigen, 521 
prostatic atrophy, 492
prostatic obstruction, 683 
PSA and age, 521
PSA density, 521
PSA derivatives, 521
PSA level, 43, 151, 158, 183, 551, 521, 565, 573
PSA levels of 4.0 – 10 ng/ml and negative DRE, 551
PSA velocity and PSA doubling time, 521
serum prostate specific antigen levels, 683
symptom score, 683
transurethral prostatectomy, 683

transurethral resection of the prostate for the treatment of 
 lower urinary tract symptoms, 683
vesicourethral anastomosis in RRP, 158

Prostate Cancer

anti-neoplastic effect of curcumin in prostate cancer cell lines, 354
biopsy, 559 
brachytherapy, 573
coherence tomography to evaluate prostatectomy specimens, 344
couple view of sexual dysfunction prostate cancer surgery, 673
curcuma longa, 354
curcumin, 354
diagnosis, 521
free PSA isoforms, 521
Gleason grading of prostatic adenocarcinoma, 102
influence of antimicrobials, 551
laparoscopic radical prostatectomy, 565
MR imaging of prostate cancer after radiotherapy, 171
neoadjuvant hormone therapy, 573
orchiectomy and the administration of a gonadotropin-releasing  
 hormone agonist, 183
osteoporosis in prostate cancer, 183
probability of cancer based on PSA, 521
prostate brachytherapy, 573
prostate cancer detection, 521
prostate cancer disease variables, 183
prostate cancer, 43, 100, 110, 111, 151, 171, 241, 344, 354, 382,  
 499, 521, 551, 565, 625, 627, 673
prostate neoplasm, 43, 125, 151, 158, 164, 183, 559, 565, 573, 673
prostatectomy, 43, 111, 151, 158, 164, 344, 559, 565, 673
prostatic intraepithelial neoplasia, 104
prostatic specific antigen for prostate cancer detection, 521
radical prostatectomy, 43, 344, 619, 706
radical retropubic prostatectomy, 158, 559
radioactive seed migration after brachytherapy, 573
radiotherapy treatments for prostate cancer, 573
radiotherapy. 43, 171, 442
risk factors for bone loss with prostate cancer, 183
salvage radical prostatectomy for radioresistant PCa, 43
salvage therapy, 43
treatment of advanced prostate cancer, 183
treatment of patients with recurrent prostate cancer, 43
treatment of symptomatic pelvic lymphoceles, 164
uni- vs. multiloculated pelvic lymphoceles, 164

Reconstructive Urology

muscle- and nerve-sparing bulbar urethroplasty, 379
one-sided anterior urethroplasty, 379
reconstruction technique after partial nephrectomy, 416
reconstructive intraoperative approach of the cavernous nerve 
 during radical prostatectomy, 108
reconstructive pelvic surgery, 383
reconstructive surgical procedures, 442, 450
suture material for hypospadias surgery, 107
tubularized urethral replacement with unseeded matrices, 497
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urethral reconstruction, 60
urethral replacement using cell seeded tubularized collagen 
 matrices, 496
urethral stents seeded with autologous urethral epithelial cells in
  the treatment of post-traumatic urethral stricture, 496

Renal

calculi, 36, 271
calculus, 658
Chinese medicine and stone disease, 396
Chorei-to for curing nephritis and nephrolithiasis, 396
complications, 271
effect of infundibulopelvic angle in the outcome of SWL treatment  

 for lower pole calyceal stone, 140
endourology and treatment of urinary stones, 9
extracorporeal shockwave lithotripsy, 293
fragmentation of the calculus, 140
hydronephrosis, 315
infundibular height, 140
Kampo medicine, 396
laparoscopic management of complex renal stones, 9
laparoscopic partial nephrectomy, 98, 99
laparoscopic radical nephrectomy, 231
laparoscopic surgery combined with endourological assistance for   

 the treatment of renal stones, 9
lithiasis, 432, 658
lithotripsy, 271
metabolic investigation of patients with staghorn calculus, 658
nephrectomy, 199, 284
nephrolithiasis after RYGB surgery, 432
nephrolithiasis, 658
nephrolithotomy percutânea, 140
nephrolithotomy, 271
obesity and treatment of ureteral calculi, 36
obstructed renal unit, 12
percutaneous nephrolithotripsy, 271
radical nephrectomy, 436
reconstruction technique after partial nephrectomy, 416
renal calculi, 622
renal cryoablation in a porcine model, 240
renal fibrosis, 315
renal function, 12
renal parenchyma thickness, 12
renal scintigraphy, 12
renal stones, 363, 532
renal ultrasonography, 315
renal ultrasound to detect hydronephrosis after ureteroscopy, 611
retroperitoneoscopy and hand-assisted laparoscopy for 
 nephrectomy, 284
risks and benefits of intercostal approach for PCNL, 271
staghorn calculus, 658
treatment of renal stones, 9. 36
treatment outcomes after endopyelotomy performed with or 
 without simultaneous nephrolithotomy, 612
treatments to alleviate the pain of renal colic, 396
ureteroscopic holmium YAG lithotripsy for renal calculi, 229
ureteroscopic treatment outcomes of ureteral and renal stones, 36

urinary biomarkers, 315
urinary lithiasis , 432
urinary tract calculi, 293
urolithiasis, 396, 432, 658

Renal Neoplasm

advanced urothelial carcinoma of the renal pelvis, 19
anti angiogenetic agents, 256
benign lesions in renal solid masses, 427
hand-assisted laparoscopic radical nephrectomy, 284
laparoscopic removal of local renal cell carcinoma recurrence, 436
metastatic renal cell carcinoma management, 256
neoplasm metastasis, 256
nephrectomy, 256, 416
nephrectomy, 652
nephron-sparing surgery, 416
nephron-sparing techniques, 199
new therapeutic approach in renal cell carcinoma, 227
partial nephrectomy, 416
radical nephrectomy, 284
radical surgical treatment of renal cell carcinomas, 284
renal carcinoma, 498
renal cell carcinoma, 101, 256, 416, 436, 652
renal function after surgery, 315
renal masses, 427
renal tumors, 199, 652
renal urothelial carcinoma, 19
retroperitoneoscopic radical nephrectomy, 284 
retroperitoneoscopic, 284
therapy, 256
treatment for renal cell carcinoma, 284
treatment of metastatic renal cell carcinoma, 256
tumor characteristics, 19
urothelial carcinoma of the renal pelvis, 19
urothelial carcinoma, 19
vena cava thrombus and patient outcome in RCC, 652

Renal Transplantation

laparoscopic radical prostatectomy in renal transplant 
 recipients, 488
renal transplant, 164, 237

Sexual Dysfunction

bovine pericardium graft in corporoplasty for penile prosthesis  
 implantation, 49

erectile dysfunction, 125, 377
male infertility, 299
sexual dysfunction, 673
urinary flow obstruction and erectile dysfunction, 43
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Surgery

adrenal surgery, 24
anti-incontinence surgery, 334
bariatric surgery, 432
cardiac surgery, 49
laparoscopic adrenalectomy for pheochromocytoma, 24
laparoscopic management of ureteral endometriosis, 733
laparoscopic partial nephrectomy, 487
laparoscopic radical prostatectomy, 565
laparoscopic surgery, 565
laparoscopy, 9, 151, 164, 231, 284, 344, 366, 514
liver transplantation, 19
minimally-invasive urological surgery, 514
neoadjuvant cytoreductive surgery and immunotherapy, 256
nephrectomy, 19
nephron-sparing surgery, 416
open RRP versus LRP in Asian men, 151
partial cystectomy, 217
postoperative complications, 24
radical nephrectomy, 19, 436
radical prostatectomy, 43, 741
radical retropubic prostatectomy, 164
renal function after surgery, 315
robotic partial nephrectomy: 3-arm approach surgical 
 technique, 199
robotic surgery, 24
robotics, 199, 514
role of robotic-assisted adrenalectomy, 24
salvage robotic-assisted radical prostatectomy, 733
surgery, 205, 284
surgical procedures, 514
surgical procedures, minimally invasive, 199
surgical resection, 24
urolithiasis and roux-en-y gastric bypass surgery, 432

Surgical Technique 

auto-transplantation of the kidney, 90
circumcision technique, 310
Hasson’s technique supraumbilically, 436
laparoendoscopic single-site surgery, 514
laparoscopic adrenalectomy for pheochromocytoma, 24
laparoscopic anatrophic nephrolithotomy, 9 
laparoscopic and endourological techniques, 9 
laparoscopic circumcaval ureteral repair with concomitant 
         laparoscopic-guided nephroscopic calculi extraction, 753
laparoscopic nephrolithotomy, 9
laparoscopic pyeloplasty and pyelolithotomy / flexible 
         nephroscopy, 9
laparoscopic pyeloplasty, 9
laparoscopic radical nephrectomy, 284
laparoscopic radical prostatectomy, 125
laparoscopic surgery in combination with endourological 
         procedures, 9
laparoscopic training of urologic trainees, 614
laparoscopy, 24, 125, 164
liver transplantation techniques, 19

needlescopic surgery, 514 
nephron-sparing techniques, 199
open radical retropubic prostatectomy, 125
pheochromocytoma, 24
Plastibell™ circumcisions in infants, 310
prostatectomy, 125  
radical nephrectomy with liver transplantation techniques, 19
renal salvage therapy versus nephrectomy, 12
robot assisted partial nephrectomy in patients with multiple 
 renal masses, 613
transplantation techniques, 19
transurethral resection of the prostate, 683
ureteroscopy is treatment modality for all ureteral calculi and   

 ESWL for obese patients, 36
ureteroscopy with Ho:YAG laser lithotripsy, 36

Testis, Adnexas and Scrotum

cancer, 581
cryopreservation, 581
epididymis, 692
epididymitis, 692
fertility, 581
necrotic testicular tumors, 491
normozoospermic and oligozoospermic sperm specimens, 581
oligozoospermia, 581
painful scrotum, 692
pediatric testis, 692
repeated thaw-refreezing of human sperm, 581
scrotal abscess, 692
Sperm, 581
testicular abscess, 692
testicular cancer, 581
testicular torsion, 692
testicular trauma, 692
testicular tumors, 381
testis, 692 

Trauma

impact of obesity in damage control laparotomy patients, 617
male sexual dysfunction after pelvic fracture, 375
pelvic bone trauma, 60
penile torsion correction, 56 
renal gunshot wounds, 372
renal hemorrhage, 737
topical haemostatics in renal trauma, 373
torsion, 692 
trauma, 692
traumatic renal injury, 737
urethral trauma, 84, 450

Ureter

appendiceal substitution following right proximal ureter injury, 90
extracorporeal shock wave lithotripsy, 542
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patient position in semi-rigid ureteroscopy, 542
percutaneous nephrolithotomy, 542
techniques for the repair of ureteral injuries, 90
ureter, 36
ureteral calculi, 542
ureteral stones, 97, 363, 532, 542, 486
ureteropelvic junction obstruction, 315
ureterorenoscopy, 542
ureteroscopic treatment outcomes of ureteral and renal stones, 36
ureteroscopy, 36, 542

Urethra

bulbar urethra, 450
complete urethral disruption, 450
complications of mid urethral slings, 629
obstruction of the urethra, 716
partial urethral disruption, 450
percutaneous versus transurethral cystolithotripsy, 230
periurethral inflammatory reaction, 450
reconstructive surgical procedures, 450
rupture, 450
straddle injuries to the bulbar urethra, 450
suburethral sling, 68, 334
suprapubic cystostomy, 450
trauma, 450
urethra, 442, 450
urethral catheter insertion forces: a comparison of experience and  

 training, 84
urethral catheter, 84
urethral diverticula, 244
urethral injury and primary treatment, 450

urethral malformations, 56
urethral perforation, 84
urethral reconstruction, 623
urethral stricture disease, 105
urethral stricture, 442, 608
urethral trauma, 84
urethral-rectal fistulas, 84
urethroplasty for challenging posterior urethral strictures, 442
urethroplasty, 442, 608

Urogenital 

anatomy of the urinary tract, 140
cancer, 190
clitoris, 238
educational models, 84
fertility, 190
lower urinary tract symptoms (LUTS), 151, 326, 475, 683
lower urinary tract, 76
multiple sclerosis, 326
pediatric urology, 205
pelvic radiation therapy, 60
semen, 190
sperm banks, 190
tunica vaginalis, 246
urinary tract diseases, 475
urodynamic study, 475
urological pathogens , 742

Voiding dysfunction, see also Incontinence
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STONE DISEASE ________________________________________________________________

Is there an adjunctive role of tamsulosin to extracorporeal shockwave lithotripsy for upper 
ureteric stones: results of an open label randomized nonplacebo controlled study
Agarwal MM, Naja V, Singh SK, Mavuduru R, Mete UK, Kumar S, Mandal AK
Department of Urology, Postgraduate Institute of Medical Education and Research, Chandigarh, Punjab, 
India
Urology. 2009; 74: 989-92

Objectives: To investigate the role of tamsulosin as an adjunct to management of upper ureteric stones (UUS) 
with extracorporeal shock wave lithotripsy (SWL). 
Methods: In this prospective, randomized, open label study, patients with single UUS (for SWL) were randomly 
assigned into 2 groups based on whether they received 0.4 mg tamsulosin (group A and B, respectively) during 
treatment. Repeat SWL was performed at week 1, 3, and 5 after first session. Primary outcome variables were 
success rate and pain intensity. 
Results: A total of 40 patients (20 each group) completed the requisite follow-up. Success rate was higher in 
group A after 1 SWL-session (55% vs 25%, respectively; P = .05). There was an insignificant trend of decreased 
number of days (30.7 +/- 19.7 vs 39.0 +/- 19.9; P = .19), number of SWL sessions (1.6 vs 2.0; P = .10), and pain 
experienced (score on visual analog scale, 25.3 +/- 17.9 vs 38.3 +/- 28.0, respectively; P = .41) in group A. Three 
in group A and 6 in B developed steinstrasse (P = .69). Overall, 1 in group A required auxiliary procedures as 
compared with 3 in control group (P = .60). 
Conclusions: Tamsulosin improves clearance rate of UUS after single SWL. However, it does not provide 
significant advantage in terms of decreasing pain associated with this treatment.

Editorial Comment
 The study is limited by a lack of placebo control - this would be a bigger issue had the authors noted an 
improvement in pain scores with tamsulosin. The study is also limited by the reliance on KUB for stone-free 
results.

The authors note that stone size correlated with the number of sessions required, days needed for stone 
passage and level of pain intensity. In view of this, it would be useful to perform a multivariate logistic regression 
to confirm that the use of alpha-blockers remains a significant variable to explain stone-free rates. Alternatively, 
it may be useful to evaluate the results stratified by stone size to determine if the impact of alpha-blockers is 
seen primarily with larger stones as compared to smaller stones. Indeed, it was noted that steinstrasse developed 
in 2/3 of patients with stones larger than 10 mm. The authors approach to repeat shockwave at 1 week diverges 
from common practice in the United States. It would be helpful to evaluate the impact of tamsulosin on stone-
free rates and ancillary procedure rates at 2-4 weeks following single session SWL.
 The authors have not adapted the techniques of ramp-up in energy settings or slow-treatment rates that 
have been demonstrated to improve stone fragmentation and decrease fragment size. With smaller fragment 
size, it is possible that the advantage of alpha-blockers may diminish.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com

doi: 10.1590/S1677-553820090006000011 
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The effects of tolterodine extended release and alfuzosin for the treatment of double-j stent-
related symptoms
Park SC, Jung SW, Lee JW, Rim JS
Department of Urology, Wonkwang University School of Medicine and Hospital, Iksan, Korea
J Endourol. 2009; 23: 1913-7

Aim: To evaluate the effects of tolterodine extended release (ER) and alfuzosin for the treatment of Double-J 
stent-related lower urinary tract symptoms. 
Materials and Methods: Fifty-two patients (33 men and 19 women; mean age 52.0 years) who underwent in-
sertion of a Double-J stent after urological surgery were prospectively randomized into three groups. Group 
1 included 20 patients who received 10 mg of alfuzosin, once daily for 6 weeks; group 2 included 20 patients 
who received 4 mg of tolterodine ER, once daily for 6 weeks; group 3 included 12 patients who received a 
placebo for the same protocol. All patients completed a validated Ureteral Stent Symptom Questionnaire at 6 
weeks after the stent placement. 
Results: The mean urinary symptom index was 22.1 in group 1, 22.1 in group 2, and 28.1 in the placebo group 
(p = 0.032). The mean pain scores were 8.2, 11.7, and 16.2, respectively (p = 0.020). There were no significant 
differences in urinary symptoms and pain between the alfuzosin and tolterodine ER groups. In addition, there 
was no significant difference in the general health, work performance, and sexual performance scores among 
the groups. 
Conclusions: Tolterodine ER and alfuzosin improve stent-related urinary symptoms and body pain.

Editorial Comment
The authors present a heterogeneous group of patients undergoing ureteroscopy, percutaneous neph-

rolithotomy or ureteroplasty. Indeed, the associated pain, morbidity, incisional discomfort, and risk of urinary 
or irrigant extravasation vary greatly between these three surgical groups. However, evaluating the primary 
endpoint at six-weeks would most likely minimize the variability induced by this limitation of the study.

Unfortunately evaluating the primary endpoint at six-weeks introduces a different limitation of the 
study. Typically ureteral stents are left indwelling for only 5-10 days after an endoscopic urologic procedure, 
therefore the impact of adjunct medical therapy on pain and urinary symptoms must be evaluated earlier in the 
postoperative course than was conducted in this study.

The authors do not report their method of randomization or allocation - indeed; there is imbalance in 
numbers between the treatment and placebo groups. It is not reported as to whether patients and physicians were 
blinded to the treatment allocation. The authors do not present a power analysis to justify their sample size, yet 
they do note that the study was terminated early due to difficulty with recruitment.

A study evaluating combination therapy would be a natural extension of this clinical trial.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com

doi: 10.1590/S1677-553820090006000012 
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Laparoscopic management of ureteral endometriosis: the Stanford University hospital experience 
with 96 consecutive cases
Bosev D, Nicoll LM, Bhagan L, Lemyre M, Payne CK, Gill H, Nezhat C
Department of Urology, Stanford University Medical Center, Palo Alto, California, USA
J Urol. 2009; 182: 2748-52

Purpose: We report the clinical characteristics and the principles of laparoscopic management of ureteral en-
dometriosis at our institution.
Materials and Methods: We retrospectively reviewed the charts of patients with ureteral endometriosis.
Results: Preoperatively 97% of patients complained of pain but only a third had urinary symptoms. The left 
ureter was affected in 64% of cases and disease was bilateral in 10%. Four patients had hydroureter and 2 had 
hydronephrosis. 
Conclusions: To our knowledge this report represents the largest series of laparoscopically treated, pathologi-
cally confirmed ureteral endometriotic cases to date. It confirms that laparoscopic diagnosis and management 
of ureteral endometriosis are safe and efficient. All patients who undergo laparoscopy for endometriosis should 
be evaluated for possible ureteral involvement regardless of the presence or absence of urinary symptoms, or 
prior radiological evaluation since undiagnosed ureteral disease may result in loss of renal function.

Editorial Comment
The authors described the largest series of ureteral endometriosis managed laparoscopically. The au-

thors’ recommendations are very useful depicting a practical algorithm to evaluate and manage this not very 
common pathology.

In case of non-dilated ureter, one may even consider placement of stents if ureter is compromised (dusky 
ureteral color, poor peristaltic activity and devascularized serosa). 

The aim of treatment should be to remove all endometriotic lesions, relieve ureteral compression and 
avoid recurrence while minimizing the morbidity associated with radical surgery. Moreover, the laparoscopic 
approach is feasible and allows the surgeon to treat optimally this disease.

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

doi: 10.1590/S1677-553820090006000014

Salvage robotic-assisted radical prostatectomy: initial results and early report of outcomes
Boris RS, Bhandari A, Krane LS, Eun D, Kaul S, Peabody JO
Vattikuti Urology Institute, Henry Ford Health System, Detroit, MI, USA
BJU Int. 2009; 103: 952-6

Objective: To evaluate the initial results of salvage robotic-assisted radical prostatectomy (SRARP) after recur-
rence following primary radiotherapy (RT) for localized prostate cancer. 
Patients and Methods: Between December 2002 and January 2008, 11 patients had SRARP with pelvic lymph 
node dissection by one surgeon from one institution. Six patients had brachytherapy, three had external beam 

doi: 10.1590/S1677-553820090006000013 
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RT (EBRT), one intensity-modulated RT, and one received brachytherapy with an EBRT boost. All patients 
had prostate cancer on biopsy after RT, with negative computed tomography and bone scan. The mean (range) 
follow-up was 20.5 (1-77) months. 
Results: The mean interval from RT to SRARP was 53.2 months; the mean preoperative prostate-specific an-
tigen (PSA) level was 5.2 ng/mL, the operative duration 183 min and the estimated blood loss 113 mL. One 
patient had prolonged lymphatic drainage, one had an anastomotic leak, and one had an anastomotic stricture 
requiring direct vision internal urethrotomy at 3 months. The mean duration of catheterization was 10.4 days 
and the hospital stay 1.4 days. Three patients had a biochemical recurrence, at 1, 2 and 43 months. In one of two 
patients with node-positive carcinoma of the prostate the PSA level failed to reach a nadir of zero after surgery. 
In patients with a minimum follow-up of 2 months, eight of 10 are continent (defined as zero to one pad per 
day) and two have erections adequate for intercourse with the use of phosphodiesterase-5 inhibitors. 
Conclusion: SRARP after RT-resistant disease recurrence is feasible with minimal perioperative morbidity. 
Early functional outcomes appear to be at least equivalent with historical salvage RP series. Robotic extended 
pelvic lymph node dissection is safe and can improve the accuracy of surgical staging. A longer follow-up is 
necessary to better assess the functional and oncological outcomes.

Editorial Comment
The authors described their experience performing robotic-assisted radical prostatectomy (SRARP) 

after recurrence following primary radiotherapy (RT) for localized prostate cancer. Traditionally, open series 
have demonstrated the difficulties of the technique and the serious complications that may occur. The mean 
interval from Radiation therapy (RT) to SRARP was 53.2 months; the mean preoperative prostate-specific 
antigen (PSA) level was 5.2 ng/mL, the operative duration 183 min and the estimated blood loss 113 mL. 
Surprisingly, in patients with a minimum follow-up of 2 months, eight of 10 are continent (defined as zero to 
one pad per day) and two have erections adequate for intercourse with the use of phosphodiesterase-5 inhibi-
tors. Ultimately, the surgical experience will dictate the complication rates and outcomes of patients. There is 
no doubt that longer and larger series will dissect the use of robotic surgery in the surgical management of RT 
resistant prostate cancer patients.

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

IMAGING ______________________________________________________________________

Segmental enhancement inversion at biphasic multidetector CT: characteristic finding of small 
renal oncocytoma
Kim JI, Cho JY, Moon KC, Lee HJ, Kim SH
Department of Radiology, Institute of Radiation Medicine, Seoul National University Hospital, Chongno-gu, 
Seoul, Korea
Radiology. 2009; 252: 441-8

doi: 10.1590/S1677-553820090006000015
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Purpose: To retrospectively determine the usefulness of segmental enhancement inversion during the cortico-
medullary phase (CMP) and early excretory phase (EEP) of biphasic multidetector computed tomography (CT) 
in differentiating small renal oncocytoma from renal cell carcinoma (RCC). 
Materials and Methods: This retrospective study was institutional review board approved; informed consent was 
waived. Between January 2004 and December 2006, 98 patients with pathologically confirmed renal masses 
smaller than 4 cm (10 renal oncocytomas and 88 RCCs) were included in this study. Segmental enhancement 
inversion was defined as follows: In a mass with two segments showing different degrees of enhancement dur-
ing CMP, the relatively highly enhanced segment became less enhanced during EEP, whereas the less-enhanced 
segment during CMP became highly enhanced during EEP. Two experienced radiologists retrospectively as-
sessed the presence of segmental inversion in all masses and measured attenuation with consensus. The Fisher 
exact test was used to determine the significance of segmental enhancement inversion in differentiating small 
renal oncocytoma from RCC. 
Results: Eight of 10 renal oncocytomas and only one of 88 RCCs showed segmental inversion during CMP 
and EEP, which significantly differentiated small renal oncocytomas and RCCs (P < .0001). For differentiating 
oncocytoma from RCC, segmental inversion was found to have a sensitivity of 80% (eight of 10), a specificity 
of 99% (87 of 88), a positive predictive value of 89% (eight of nine), and a negative predictive value of 98% 
(87 of 89). The mean values of the attenuation differences shown by two segments during CMP and EEP were 
62.75 HU +/- 36.96 (standard deviation) and -36.88 HU +/- 20.02, respectively. 
Conclusion: Segmental enhancement inversion during CMP and EEP was found to be a characteristic enhance-
ment pattern of small renal oncocytoma at biphasic multidetector CT and it may help in differentiating small 
oncocytoma from RCC. 

Editorial Comment
The authors described an interesting imaging feature that might be useful as an adjunct finding for 

adequate characterization of small oncocytomas. Small oncocytomas are usually homogeneously hyperdense 
solid lesion on unenhanced phase, presenting moderate to high contrast enhancement. These features however 
are not specific since can also be found in cromophobic renal cell carcinoma and angiomyolipoma without 
macroscopic fat. The authors showed that the presence of segmental enhancement inversion within a small 
renal mass has a specificity of 99% and a sensitivity of 80% for adequate characterization of oncocytoma. In 
their protocol however, all patients were submitted to three-phasic multidetector CT examination: unenhanced, 
cortico-medullary (30-40”) and excretory (120-180”). As we know to optimize detection and characterization, 
renal masses are best examined during nephrographic phase that occurs 80-100” after intravenous injection of 
contrast. It is obvious that one could simply add the nephrographic phase to the proposed protocol. However, 
adding an extra phase must be a matter of concern since we will be increasing 4 to 5 mSv to the total amount 
of effective dose of irradiation to the patient. Perhaps it would be advisable to obtain additional CMP only in 
patients in whom unenhanced scans showed the presence of a small homogeneously hyperdense renal mass. 
Further studies with multiphasic CT are warranted to confirm these findings. In our institution after knowledge 
of this publication, a dedicated protocol with multiphasic contrast enhanced MRI, was initiated with the purpose 
to confirm these findings using a method without radiation risk.

Dr. Adilson Prando
Chief, Department of Radiology and

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

E-mail: adilson.prando@gmail.com
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Prostate tumor volume measurement with combined T2-weighted imaging and diffusion-weighted 
MR: correlation with pathologic tumor volume
Mazaheri Y, Hricak H, Fine SW, Akin O, Shukla-Dave A, Ishill NM, Moskowitz CS, Grater JE, Reuter VE, 
Zakian KL, Touijer KA, Koutcher JA
Department of Medical Physics, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
Radiology. 2009; 252: 449-57

Purpose: To retrospectively determine the accuracy of diffusion-weighted (DW) magnetic resonance (MR) 
imaging for identifying cancer in the prostate peripheral zone (PZ) and to assess the accuracy of tumor volume 
measurements made with T2-weighted imaging and combined T2-weighted and DW MR imaging by using 
surgical pathologic examination as the reference standard.
Materials and Methods: The institutional review board issued a waiver of informed consent for this HIPAA-
compliant study. Forty-two patients underwent endorectal MR at 1.5 T before undergoing radical prostatectomy 
for prostate cancer and had at least one PZ tumor larger than 0.1 cm(3) at surgical pathologic examination. On 
T2-weighted images, an experienced radiologist outlined suspected PZ tumors. Two apparent diffusion coefficient 
(ADC) cutoff values were identified by using the Youden index and published literature. Image cluster analysis 
was performed on voxels within the suspected tumor regions. Associations between volume measurements from 
imaging and from pathologic examination were assessed by using concordance correlation coefficients (CCCs). 
The sensitivity and specificity of ADCs for identifying malignant PZ voxels were calculated. 
Results: In identifying malignant voxels, respective ADC cutoff values of 0.0014 and 0.0016 mm(2)/sec yielded 
sensitivity of 82% and 95% and specificity of 85% and 65%, respectively. Sixty PZ cancer lesions larger than 0.1 
cm(3) were found at pathologic examination; 43 were detected by the radiologist. CCCs between imaging and 
pathologic tumor volume measurements were 0.36 for T2-weighted imaging, and 0.46 and 0.60 for combined 
T2-weighted and DW MR imaging with ADC cutoffs of 0.0014 and 0.0016 mm(2)/sec, respectively; the CCC 
of combined T2-weighted and DW MR imaging (ADC cutoff, 0.0016 mm(2)/sec) was significantly higher (P 
= .006) than that of T2-weighted imaging alone. 
Conclusion: Adding DW MR to T2-weighted imaging can significantly improve the accuracy of prostate PZ tumor 
volume measurement. Supplemental Material: http://radiology.rsnajnls.org/cgi/content/full/252/2/449/DC1.

Editorial Comment
The authors showed that the combination of anatomic information obtained with conventional T2-weighted 

image and functional study technique, obtained with diffusion-weighted image, significantly improves the ac-
curacy of prostate peripheral zone tumor volume measurement. This information is interesting since multivariate 
analysis performed in other study showed that tumor volume, but not pathologic stage or baseline PSA level, was 
independently predictive of post-prostatectomy disease recurrence (1). In other words, measurement of prostate 
cancer tumor volume may provide information on prognosis that is independent of direct morphologic assessment 
of extraprostatic extension. Other studies have shown that pathologic tumor volume correlates also with pathologic 
stage, Gleason score, margin status, vascular invasion and metastases (2). So far, imaging estimation of prostate 
cancer tumor volume has been obtained with the combination of conventional MRI and spectroscopic imaging 
(3). This combined technique however is more effective in tumors larger than 0.5 cm3. Although the results of 
this study might be useful in daily clinical practice, we agree with the authors that determination of tumor volume 
should be better accomplished by using of multiparametric MRI prostate evaluation (combination of conventional 
T2-weighted image, diffusion-weighted image and dynamic contrast-enhanced studies).

References
1. Stamey TA, McNeal JE, Yemoto CM, Sigal BM, Johnstone IM: Biological determinants of cancer progression in men 

with prostate cancer. JAMA 1999: 281; 1395-400.

doi: 10.1590/S1677-553820090006000016
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2. Bostwick DG, Graham SD Jr, Napalkov P, Abrahamsson PA, di Sant’agnese PA, et al.: Staging of early prostate cancer: 
a proposed tumor volume-based prognostic index. Urology 1993:41; 403-11.

3. Coakley FV, Kurhanewicz J, Lu Y, Jones KD, Swanson MG, Chang SD, et al.: Prostate cancer tumor volume measure-
ment with e-MRI and MRSI. Radiology 2002; 223: 91-97.

Dr. Adilson Prando
Chief, Department of Radiology and

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

E-mail: adilson.prando@gmail.com

UROGENITAL TRAUMA _________________________________________________________

Radiographic predictors of need for angiographic embolization after traumatic renal injury
Nuss GR, Morey AF, Jenkins AC, Pruitt JH, Dugi DD 3rd, Morse B, Shariat SF
Department of Urology, University of Texas Southwestern Medical Centre, Dallas, Texas, USA
J Trauma. 2009; 67: 578-82; discussion 582.

Background: Although the American Association of the Surgery for Trauma Organ Injury Scale is the gold 
standard for staging renal trauma, it does not address characteristics of perirenal hematomas that may indicate 
significant hemorrhage. Angiographic embolization has become well established as an effective method for 
achieving hemostasis. We evaluated two novel radiographic indicators--perirenal hematoma size and intravas-
cular contrast extravasation (ICE)--to test their association with subsequent angiographic embolization. 
Methods: Among 194 patients with renal trauma between 1999 and 2004, 52 having a grade 3 (n = 33) or grade 
4 (n = 19) renal laceration were identified. Computed tomography scans were reviewed by a staff radiologist 
and urologist blinded to outcomes. ICE was defined as contrast within the perirenal hematoma during the portal 
venous phase having signal density matching contrast in the renal artery. Hematoma size was determined in four 
ways: hematoma area (HA), hematoma to kidney area ratio (HKR), difference between hematoma and kidney 
area (HKD), and perirenal hematoma rim distance (PRD).
Results: Of the 52 patients, 8 had ICE and 4 of these (50%) required embolization, whereas none of the 42 (0%) 
patients without ICE needed embolization (p = 0.001). Likewise, all four measures of perirenal hematoma size 
assessed were significantly greater in patients receiving embolization [HA (128.3 vs. 75.4 cm, p = 0.009), HKR 
(2.75 vs. 1.65, p = 0.008), HKD (76.5 vs. 30.2 cm, p = 0.006), and PRD (4.0 vs. 2.5 cm, p = 0.041)]. 
Conclusion: Perirenal hematoma size and ICE are readily detectible radiographic features and are associated 
with the need for angiographic embolization.

Minimally invasive endovascular techniques to treat acute renal hemorrhage
Breyer BN, McAninch JW, Elliott SP, Master VA
Department of Urology, San Francisco General Hospital, University of California-San Francisco, San Francisco, 
California, USA
J Urol. 2008; 179: 2248-52; discussion 2253

Purpose: We evaluated the effectiveness of endovascular therapy for severe renal hemorrhage.
Materials and Methods: We retrospectively reviewed cases compiled from the trauma database, billing records 
and interventional radiology logs at our institution from 1990 to 2007. Technical success was defined as the 

doi: 10.1590/S1677-553820090006000017 
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cessation of bleeding after angiographic embolization. Clinical success was defined as the absence of recurrent 
hematuria without the need for additional embolization.
Results: A total of 26 patients underwent angiography and endovascular treatment for renal hemorrhage. Mean 
patient age was 42 years (median 37, range 7 to 70). There were 20 males and 6 females. Mean clinical followup 
was 11.7 months. The mechanisms of injury were iatrogenic in 6 cases (renal biopsy in 5 and post-percutaneous 
nephrostomy placement in 1), trauma in 16 (blunt in 10 and penetrating in 6) and spontaneous rupture of a renal 
mass in 4. At presentation 16 patients (62%) were hemodynamically stable, while 10 (38%) were in shock. A 
total of 11 patients (42%) presented with gross hematuria, 7 (27%) had microscopic hematuria and 8 (31%) 
had no evidence of hematuria. A total of 16 patients (62%) had kidney injuries alone, while 10 (38%) also had 
significant concurrent injuries. Treatment failed in all 5 grade 5 acute renal injuries (100%) caused by external 
trauma. Technical and clinical success was achieved in 22 (85%) and 17 patients (65%), respectively. 
Conclusions: Superselective embolization therapy for renal trauma provides an effective and minimally inva-
sive means to stop bleeding. Overall our complication rate was minimal. Most renal traumas, including most 
grade 4 injuries, were effectively managed by conservative therapy. Embolization proved effective for grade 
4 renal trauma for which conservative therapy failed. In our series embolization failed when applied to grade 
5 injuries.

Editorial Comment
The concept on controlling arterial renal bleeding with transcatheter embolization is a concept that 

has been around since the 1970s. However, over the years the technical skills of interventional radiologists, 
imaging equipment and their ability to perform superselective embolization of even the smallest vessels has 
gradually improved. In general, renal injuries that do not involve avulsion of the renal hilum can typically be 
managed nonoperatively. The assumption is that nearly 85-90% of Grade 3 and 4 renal injuries will have venous 
bleeds (or very small arterial bleeds) that will fill the confined space of Gerota’s fascia and tamponade. When 
the bleeds are arterial, and if they involve larger segmental vessels, the bleeding will not tamponade and thus 
require subsequent embolization. The key is how do we predict who will not stop bleeding and need either a 
surgical exploration or transcatheter embolization? Can we tell by signs on the CT? 

The San Francisco General and the Parkland Hospital Groups advocate an early and aggressive policy 
of embolization for renal injuries. As an out growth of the success of selective embolization has had with blunt 
splenic injuries over the years, where signs like the presence of a vascular blush suggested a significant bleed 
– embolization can equally be used for the blunt kidney injury. In general I feel we under utilize angiography 
and selective embolization for our major blunt renal trauma patients. 

Embolization coils that are in common use today are made of platinum and highly radio-opaque. Plati-
num is a softer metal so the coils can be tighter packed and cause less vessel wall injury. Each coil also has 
multiple Dacron side fibers which markedly increase thrombogenicity. The coils are 0.018”, 0.035” and 0.038” 
in diameter and thus can typically be deployed via a 5Fr Angiocath. 

The San Francisco General Group addresses more the patient who you admit and follow conservatively 
and who do you decide to send to interventional radiology in a delayed fashion. Most delayed renal bleeding 
occurs after 5 or more days as it takes time for the tamponaded hematoma to start to lyse and then release some 
of the tamponade effect. When the delayed bleed is from an arterial injury it typically is a pseudo-aneurysm. 
Breyer et al. concluded that potential criteria for angiography are persistent bleeding from segmental artery 
with or without parenchymal laceration, an unstable patient with Grade 3 or 4 injury, persistent and significant 
gross hematuria, or a rapidly declining HCT – needing > 2 u pRBC transfused in 24 hours. In our experience at 
Barnes Hospital experience, we use > 3 u RBC/ 24 hr transfused period to decide on further renal intervention. 
However, these are not hard fast rules just guidelines for intervention. 

They further state that Grade 5 renal injuries, main renal artery or vein avulsion injuries - which by 
definition are life-threatening injuries should not be managed by an attempt at embolization but rather prompt 
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surgery. The Parkland Group addresses more the acute CT findings and need for embolization. Just as with 
blunt splenic injuries, the presence of intravascular contrast extravasation (“a contrast blush”) on the arterial 
phase of a CT scan and the presence of a large perirenal hematoma (> 4 cm from renal capsule to hematoma 
edge) greatly predicted the likelihood for persistent bleeding and thus a significant vascular injury. The Parkland 
group argues that the AAST injury grading scale for major renal injuries should be subclassified into Grade 4, 
A = low risk and G4 B = High Risk, where a blush and large hematoma were present. I think that such a sug-
gestion is a good one and would help to better guide therapy. Overall, I think we need to be more vigilant about 
identifying early signs of significant arterial renal injuries and early and quickly sending these patients to the 
interventional radiologist for super selective embolization.

Dr. Steven B. Brandes
Associate Professor, Division of Urologic Surgery

Washington University in St. Louis
St. Louis, Missouri, USA

E-mail: brandess@wudosis.wustl.edu

PATHOLOGY ___________________________________________________________________

The significance of a positive bladder neck margin after radical prostatectomy: The American 
Joint Committee on Cancer pathological stage T4 designation is not warranted
Pierorazio PM, Epstein JI, Humphreys E, Han M, Walsh PC, Partin AW
James Buchanan Brady Urological Institute, Johns Hopkins Medical Institutions, Baltimore, Maryland
J Urol. 2009 Nov 13. [Epub ahead of print]

Purpose: The American Joint Committee on Cancer currently designates invasion of the bladder neck as a pT4 
lesion. However, retrospective analyses have not demonstrated biochemical recurrence-free survival after radical 
prostatectomy to be consistent with other T4 lesions. We examined biochemical recurrence-free survival and 
cancer specific survival in men with a positive bladder neck margin.
Materials and Methods: Of nearly 17,000 patients in the Johns Hopkins Institutional radical prostatectomy da-
tabase (1982 to 2008) 198 (1.2%) were identified with a positive bladder neck margin. Kaplan-Meier analyses 
were used to evaluate biochemical recurrence-free survival and cancer specific survival. A multivariate pro-
portional hazards model predicting biochemical recurrence-free survival and cancer specific survival was fit 
with prostate specific antigen, Gleason sum and pathological stage to determine the significance of a positive 
bladder neck margin.
Results: Of the 198 men with a positive bladder neck margin 79 had an isolated bladder neck margin without 
seminal vesicle or lymph node involvement. The 12-year biochemical recurrence-free survival of men with 
organ confined disease, extraprostatic extension, seminal vesicle invasion and lymph node involvement without 
a positive bladder neck margin was 91.1%, 61.1%, 24.5% and 8.1%, respectively. For men with a positive blad-
der neck margin and those with an isolated positive bladder neck margin biochemical recurrence-free survival 
was 16.8% and 37.1%, respectively. The 12-year cancer specific survival for men with organ confined disease, 
extraprostatic extension, seminal vesicle invasion and lymph node involvement without a positive bladder neck 
margin was 93.5%, 89.0%, 77.0% and 66.8%, respectively. For men with a positive bladder neck margin and 
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those with an isolated positive bladder neck margin cancer specific survival was 78.2% and 92.5%, respectively. 
A positive bladder neck margin was not a significant predictor of outcome (p = 0.4) on multivariable analysis. 
Conclusions: The incidence of an isolated positive bladder neck margin is low. Men with an isolated positive 
bladder neck margin after radical prostatectomy experienced a 12-year biochemical recurrence-free survival of 
37% and cancer specific survival of 92%, similar to patients with seminal vesicle invasion (pT3b) and extra-
prostatic extension (pT3a), respectively. The existing American Joint Committee on Cancer classification for 
prostate cancer should be reconsidered.

Editorial Comment
 According to the tumor, node, and metastasis (TNM) classification, prostate cancer with bladder neck 
invasion is considered a significantly advanced disease next to rectal involvement and/or external sphincter 
involvement (pT4). However, most studies evaluating the positive margins of radical prostatectomy specimens 
do not consider bladder neck involvement with such an advanced stage as defined by the TNM classification 
(1-5).
 Within the TNM system the T4 category was initially intended for tumors noted on clinical assessment 
to invade adjacent organs, such as the rectum or bladder. Such tumors were thought to be aggressive with a high 
propensity to recur and metastasize. However, presently clinical stage T4 cancer is rarely if ever treated surgi-
cally and, therefore, the corresponding pathological definition of stage pT4 disease has come to refer almost 
exclusively to the microscopic involvement of smooth muscle bundles of the bladder neck (6).
 We found similar results of Pierorazio’s et al. study from 290 patients submitted to radical prostatectomy 
(7). We compared the time to biochemical (PSA) progression-free outcome for patients with bladder neck (BN) 
invasion to patients with extraprostatic extension (EPE) or seminal vesicle invasion (SVI). A univariate Cox 
proportional hazards model was created and a final multivariate Cox proportional hazards model was devel-
oped to assess the influence of several variables simultaneously. BN invasion was present in 55/290 (18.96%) 
surgical specimens and 18/290 (6.2%) also showed positive surgical margins. Patients with microscopic BN 
invasion had significantly higher preoperative PSA, higher Gleason score, higher apical and circumferential 
positive surgical margins, more advanced pathological stage, and more extensive tumors. At 5 years 42%, 40% 
and 27% of the patients with BN invasion, extracapsular extension (EPE), and seminal vesicle invasion (SVI), 
respectively, were free of biochemical recurrence following RP. In multivariate analysis, BN invasion did not 
contribute for a higher relative hazard of PSA recurrence when added to EPE or SVI. We concluded that BN 
invasion is associated to adverse clinicopathological findings. However, the biochemical-free outcome follow-
ing radical prostatectomy is similar to patients with EPE but significantly better than patients with SVI. The 
findings of our study did not favor considering microscopic bladder neck invasion as stage pT4 but, probably, 
stage pT3a.
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Full-Professor of Pathology
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Radical prostatectomy findings in patients in whom active surveillance of prostate cancer fails
Duffield AS, Lee TK, Miyamoto H, Carter HB, Epstein JI
Department of Pathology, The Johns Hopkins Hospital, Baltimore, Maryland 21231, USA
J Urol. 2009; 182: 2274-8

Purpose: Little data are available on radical prostatectomy findings in men who experience disease progression 
following active surveillance.
Materials and Methods: A total of 470 men in our active surveillance program underwent annual repeat needle 
biopsies to look for progression defined as any Gleason pattern grade 4/5, more than 50% cancer on any core 
or cancer in more than 2 cores. Slides were available for review in 48 of 51 radical prostatectomies with pro-
gression. 
Results: The average time between the first prostate biopsy and radical prostatectomy was 29.5 months (range 
13 to 70), with 44% and 75% of the patients showing progression by the second and third biopsy, respectively. 
There were 31 (65%) organ confined cases, of which 25 (52%) were Gleason score 6. Of 48 cases 17 (35%) had 
extraprostatic extension, 3 had seminal vesicle/lymph node involvement and 7 (15%) had positive margins. Mean 
total tumor volume was 1.3 cm(3) (range 0.02 to 10.8). Of the 48 tumors 13 (27%) were potentially clinically 
insignificant (organ confined, dominant nodule less than 0.5 cm(3), no Gleason pattern 4/5) and 19% (5 of 26) 
of the radical prostatectomies with a dominant tumor nodule less than 0.5 cm(3) demonstrated extraprostatic 
extension, 4 with Gleason pattern 4. All 10 tumors with a dominant nodule greater than 1 cm(3) were located 
predominantly anteriorly.
Conclusions: Most progression after active surveillance occurs 1 to 2 years after diagnosis suggesting under-
sampling of more aggressive tumor rather than progression of indolent tumor. Even with progression most 
tumors have favorable pathology (27% potentially insignificant). A small percentage of men have advanced 
stage disease (pT3b or N1). The anterior region should be sampled in men on active surveillance.

Editorial Comment
 The criteria for insignificant prostate cancer in the present study were absence Gleason pattern grade 4 or 
5, less than 50% cancer on any core or cancer in no more than 2 cores (1,2). It is better to consider these criteria 
as probabilistic predictors of small volume cancer with favorable pathologic findings. The term insignificant 
may be interpreted as the latent carcinoma of the prostate. Unfortunately, there is no marker so far to predict 
the biologic behavior of the prostate cancer. Even small volume cancers with favorable pathologic findings at 
the time of diagnosis may progress as clinically significant cancers.
 The study showed that most progression after active surveillance occurred 1 to 2 years after diagnosis 
and even with progression most tumors had favorable pathology (27% potentially insignificant). The authors 
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suggest that occurred under sampling in the needle biopsy of more aggressive tumors by the time of diagnosis 
rather than progression of indolent tumor.
 This is an important observation. The pathologist must be aware and inform if a sample is representative 
of the region biopsied. The criteria for insignificant prostate cancer (or small volume cancer with pathologic find-
ings) should be applied only in well representative needle biopsies otherwise a rebiopsy should be performed.
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BASIC AND TRANSLATIONAL UROLOGY ________________________________________

Uropathogen interaction with the surface of urological stents using different surface 
properties
Lange D, Elwood CN, Choi K, Hendlin K, Monga M, Chew BH
Stone Centre at Vancouver General Hospital, Department of Urologic Sciences, University of British Columbia, 
Vancouver, Canada
J Urol. 2009; 182: 1194-200 

Purpose: Ureteral stents commonly become infected or encrusted. Various coatings have been developed to 
decrease bacterial adherence. To our knowledge there has been no in vitro testing of coating with heparin to 
date. We determined the effects of heparin coating on bacterial adherence of common uropathogens and physi-
cal stent properties. 
Materials and Methods: Heparin coated Radiance ureteral stents (Cook) and noncoated Endo-Sof control stents 
were tested against triclosan eluting Triumph(R) stents and noneluting Polaris control stents for adherence of 
Escherichia coli, Klebsiella pneumoniae, Enterococcus faecalis, Staphylococcus aureus and Pseudomonas 
aeruginosa for 7 days. Adherent bacteria were determined and biofilms were visualized using fluorescent dyes. 
Radial, tensile and coil strength of the Radiance and Polaris stents was compared to determine the effect of 
heparin coating on physical stent characteristics. 
Results: Heparin coating did not decrease bacterial adhesion compared to its control. E. coli adhesion was 
limited by all stents tested. The Polaris stent showed significantly greater resistance to bacterial adherence for 
Klebsiella, Pseudomonas and Enterococcus than the Endo-Sof and Radiance stents but was more susceptible 
to S. aureus adherence. The Triumph stent resisted all bacteria except Pseudomonas and Enterococcus. Mature 
biofilms were observed on all stents with lower viability on the Triumph stent. Radiance stents showed higher 
tensile and lower compression strength than its control. 
Conclusions: Heparin coating does not decrease bacterial adherence to ureteral stents. Drug eluting antimicrobi-
als have an inhibitory effect on bacterial adherence and the Polaris stent showed the least bacterial adherence 
of the nondrug eluting ureteral stents tested.
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Editorial Comment
This is an important study on the ability of five common urological pathogens (Escherichia coli, Entero-

coccus faecalis, Klebsiella pneumoniae, Staphylococcus aureus and Pseudomonas aeruginosa) to adhere and 
form biofilms on commercially available ureteral stents. Also, it was evaluated the impact of heparin coating 
on stent compression, tensile and coil strength.

This research opens new avenue to a very common and up-to-date problem that is bacterial encrustation 
and adhesion to stents. It could help modifications in stent design and also in developing drugs to inhibit bacte-
rial adhesion and biofilm formation. I recommend this article as a reference for study design and methodology 
to all researchers interest in the issue of stent incrustation by bacteria. 

Dr. Francisco J. B. Sampaio
Full-Professor and Chair, Urogenital Research Unit

State University of Rio de Janeiro
Rio de Janeiro, RJ, Brazil

E-mail: sampaio@urogenitalresearch.org

Cryptorchidism with short spermatic vessels: staged orchiopexy preserving spermatic vessels
Dessanti A, Falchetti D, Iannuccelli M, Milianti S, Altana C, Tanca AR, Ubertazzi M, Strusi GP, Fusillo M
Department of Pediatric Surgery, Azienda Ospedaliero-Universitaria, University of Sassari, Sassari, Italy
J Urol. 2009; 182: 1163-7

Purpose: Patients with cryptorchidism can have such short spermatic vessels that it is impossible to place the 
testicle in a satisfactory scrotal position using conventional orchiopexy. In these cases the most commonly used 
operation is 1 to 2-stage Fowler-Stephens orchiopexy. We present our surgical experience using staged inguinal 
orchiopexy without section of the spermatic vessels in patients with short spermatic vessels. 
Materials and Methods: We used 2-stage inguinal orchiopexy in 38 children with intra-abdominal testis or testis 
peeping through the internal ring and short spermatic vessels (7 bilateral). Spermatic vessels were not sectioned, 
but were lengthened through progressive traction of the spermatic cord wrapped in polytetrafluoroethylene 
pericardial membrane (Preclude). In the first stage we mobilized the spermatic cord in the retroperitoneal 
space and then wrapped it in the polytetrafluoroethylene membrane. We subsequently attached the testis to the 
invaginated scrotal bottom. At 9 to 12 months we performed the second stage, which involved removing the 
polytetrafluoroethylene membrane.
Results: From the first to the second stage we observed progressive descent of the testicle toward the scrotum. 
At 1 to 8-year followup after the second stage all 45 testicles were palpable in a satisfactory scrotal position 
with stable or increased testicular volume. 
Conclusions: This technique represents an alternative to Fowler-Stephens orchiopexy, which can be associated 
with a greater risk of testicular ischemia.

Editorial Comment
The authors present their experience with cryptorchidism with short spermatic vessels, where they 

applied a staged inguinal orchiopexy without sectioning the spermatic vessels. The spermatic vessels were 
involved in an anti-adhesion polytetrafluoroethylene pericardial membrane and were progressively lengthened 
through traction. Of note, at long-term follow-up all children demonstrated a gonad with a positive echo color 
Doppler signal of spermatic vessels and stable or increased testicular volume.

It was claimed by Snyder III (1,2) that the spermatic vessels and vas are not short but embedded in the 
endopelvic fascia, in children with cryptorchidism. This paper would be in line with this belief. Also, extended 
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mobilization could move the testis to the scrotum in almost all cases (2). The present surgical technique would 
be a better alternative to the Fowler-Stephens procedure, which can cause unacceptable rates of testicular atrophy 
and therefore is out of use in most pediatric urology departments.
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RECONSTRUCTIVE UROLOGY __________________________________________________

Clinical outcome and quality of life assessment in patients treated with perineal urethrostomy 
for anterior urethral stricture disease
Barbagli G, De Angelis M, Romano G, Lazzeri M
Center for Reconstructive Urethral Surgery, Arezzo, Italy
J Urol. 2009; 182: 548-57

Purpose: We performed a quality of life assessment for patients treated with perineal urethrostomy for anterior 
urethral stricture disease.
Materials and Methods: We retrospectively reviewed 173 patients (median age 55 years) who underwent peri-
neal urethrostomy (from 1978 to 2007) as part of a plan for a staged urethroplasty repair for a complex anterior 
urethral stricture. The perineostomy was made using flap urethroplasty. The clinical outcome was considered 
a failure when postoperative instrumentation was needed. A questionnaire was used to evaluate patient quality 
of life and satisfaction.
Results: Stricture etiology was unknown in 50.3% of the cases, lichen sclerosus in 17.3%, catheter in 13.3%, 
instrumentation in 8.7%, failed hypospadias repair in 4.6%, trauma in 4.1% and infection in 1.7%. Stricture 
length was 1 to less than 2 cm in 1.2% of cases, 2 to less than 3 cm in 3.5%, 3 to less than 4 cm in 12.1%, 4 
to less than 5 cm in 13.8%, 5 to less than 6 cm in 7.5%, greater than 6 cm in 4.1% and panurethral in 57.8%. 
Of 173 patients 91 (52.6%) underwent prior urethroplasty. Median follow-up length was 62 months (range 12 
to 361). Of 173 cases 121 (70%) were successful and 52 (30%) were failures, requiring revision of the peri-
neostomy. Of 173 patients 135 (78%) were satisfied with the results obtained with surgery, 33 (19.1%) were 
very satisfied, 127 (73.4%) with a median age of 57 years (range 23 to 85) refused to do the second stage of 
urethroplasty and 46 (26.6%) with a median age of 47.5 years (range 27 to 72) are currently on a waiting list 
for the second stage of urethroplasty.
Conclusions: Perineostomy is a necessary procedure for patients with complex urethral pathology and satisfac-
tion rates are high.
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Editorial Comment
 The authors describe herein their results with perineal urethrostomy as a permanent solution for complex 
stricture disease. In men such as those with hypospadias who have undergone multiple prior failed procedures it 
avoids the physical and psychological trauma of yet another attempt at repair. In men with long segment dense 
stricture disease, especially if due to lichen sclerosis, it avoids the morbidity of a 2- or 3-stage repair with several 
grafts. I have also found this procedure to be a good option in elderly men with multiple comorbidities who 
have moderate strictures and would not be able to tolerate a substitution urethroplasty under general anesthesia. 
Additionally, if suffer stenosis of their perineal urethrostomy it is far simpler for them to perform serial dilation 
through this short tract than through the penis. I commend the authors for working to assess patient satisfaction 
and quality of life. As they state, patient-derived outcomes assessment will become the standard of care in this 
field as it has in many others.

Dr. Sean P. Elliott
Department of Urology Surgery

University of Minnesota
Minneapolis, Minnesota, USA

E-mail: selliott@umn.edu

Urinary side effects and complications after permanent prostate brachytherapy: the MD Anderson 
Cancer Center experience
Anderson JF, Swanson DA, Levy LB, Kuban DA, Lee AK, Kudchadker R, Phan J, Bruno T, Frank SJ
Department of Radiation Oncology, The University of Texas MD Anderson Cancer Center, Houston, Texas 
77030, USA
Urology. 2009; 74: 601-5

Objectives: To evaluate acute and long-term urinary morbidity after permanent prostate brachytherapy at a 
single tertiary care center. To minimize the risk of long-term urinary morbidity, it is important for clinicians to 
be able to distinguish acute urinary side effects after prostate brachytherapy from longer-term treatment-related 
urinary complications.
Methods: The medical records of 351 consecutive patients who underwent prostate brachytherapy at the MD 
Anderson Cancer Center between 1998 and 2006 were analyzed. To evaluate the short-term urinary side ef-
fects, the Expanded Prostate Cancer Index Composite questionnaire was administered at baseline and at 1,4,8, 
and 12 months. Long-term urinary complications were scored using a modified Radiation Therapy Oncology 
Group scale.
Results: All 4 urinary subdomain scores evaluating acute urinary side effects after treatment (bother, function, 
incontinence, and irritation or obstruction) had returned to baseline levels by 8 months after implantation. At 5 
years, the cumulative risks of late urinary complications by grade were 8.6% for grade 1 complications, 6.5% 
for grade 2, 1.7% for grade 3%, and 0.5% for grade 4. The most common grade 2 late urinary complications 
were urethral stricture (4 patients), incontinence requiring daily pads (3 patients), and intermittent hematuria 
(3 patients). Grade 3 complications were urinary retention requiring self-catheterization (2 patients) and severe 
frequency with dysuria (2 patients). The only grade 4 event was severe hemorrhagic cystitis.
Conclusions: Short-term urinary side effects after prostate brachytherapy are common, follow a predictable 
course, and typically resolve within 1 year. Conservative management of short-term urinary side effects is 
recommended to minimize the risk of long-term urinary complications.
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Editorial Comment
 The authors describe the cumulative incidence of acute urinary side effects and delayed urinary com-
plications of prostate brachytherapy. The cumulative incidence of urethral stricture was similar to what has 
been previously reported - just under 5% (1). A review of the grade 2-4 complications reveals them all to be 
problems that are very difficult to manage. Urethral strictures in radiated tissue rarely have a durable response 
to optical urethrotomy. Urinary incontinence after brachytherapy is much more troublesome to treat than after 
radical prostatectomy. Moderate to severe dysuria has no good solution. When examining Figure-2 in the article 
- a graph of the cumulative incidence of late urinary complications - one sees a trend common to most radia-
tion series. That trend is that complications continue to accrue at a steady rate through the end of the follow-up 
period. To measure the true risk of these complications the follow-up needs to be carried out much further. 
Urethral complications of radiation therapy are not rare and continue to be a vexing problem to manage.
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UROLOGICAL ONCOLOGY _____________________________________________________

Long-term efficacy of maintenance bacillus Calmette-Guérin versus maintenance mitomycin C 
instillation therapy in frequently recurrent TaT1 tumours without carcinoma in situ: a subgroup 
analysis of the prospective, randomised FinnBladder I study with a 20-year follow-up
Järvinen R, Kaasinen E, Sankila A, Rintala E; FinnBladder Group
Helsinki University Hospital, Department of Urology, Helsinki, Finland
Eur Urol. 2009; 56: 260-5

Background: The long-term prospective data on bacillus Calmette-Guérin (BCG) and mitomycin C (MMC) 
instillation therapy are limited. Objective: To compare the long-term benefit of BCG and MMC maintenance 
therapy in patients with recurrent bladder carcinoma. 
Design, Setting, and Participants: Eighty-nine patients with frequently recurrent TaT1 disease without carci-
noma in situ (CIS) were eligible. Originally, the patients were enrolled in the prospective FinnBladder I study 
between 1984 and 1987 and randomised to receive BCG or MMC. Both regimens involved five weekly instil-
lations, followed by monthly instillations for 2 yr. Because of alkalinising the urine and adjusting the dose to 
bladder capacity, the average concentration of MMC was low: 30-40 mg in 150-200 ml of phosphate buffer. 
Overall median follow-up time was 8.5 yr, whereas the median follow-up time of the patients who were still 
alive was 19.4 yr. 
Measurements: Primary end points were time to first recurrence and overall mortality. Secondary end points 
were progression and disease-specific mortality. 
Results and Limitations: Thirty-six of 45 patients (80.0%) in the MMC group experienced recurrence in contrast 
to 26 of 44 patients (59.1%) in the BCG group. This finding was reflected in significantly lower cumulative 
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incidence estimates in the BCG group (p=0.005). There was a weak trend for fewer progressions (p=0.1) and 
cancer-specific deaths (p=0.2) in the cumulative incidence analysis, as 4 patients versus 10 patients progressed 
and 4 patients versus 9 patients died from the disease in the BCG group versus the MMC group, respectively. 
No difference existed in the overall mortality. The study population, however, was too small for conclusive 
evidence about progression or survival. 
Conclusions: An intensive intravesical BCG immunotherapy results in a sustained and significant long-term 
reduction in recurrence in frequently recurrent bladder carcinoma. The relatively low progression rate during 
the long follow-up suggests that it may be difficult to show significant differences in overall mortality with a 
substantially larger but otherwise similar study population. 
Trial Registration: Registration was not considered to be necessary at this stage of the follow-up because the 
study was initiated as early as 1984 and the last randomisation took place in July 1987, that is, long before the 
current requirements concerning study registrations were implemented.

Editorial Comment
These data show the long-term results of a comparative trial that was initiated in 1984 in patients with 

intermediate risk bladder cancer. The present publication with roughly 20 years of overall follow-up focuses 
on the durability of the response and the possible impact of instillation therapy on progression and mortality. 
The recurrence rate before therapy was 2.54 and 1.99 in the BCG and the MMC arms, respectively, showing 
more rapidly recurrent patients in the BCG arm. The results are impressive; even with this extremely long 
follow-up and as few as 45 patients in the MMC arm and 44 patients in the BCG arm there was a statistically 
sound advantage of BCG therapy with regard to recurrence. Furthermore, this advantage was sustained over 
time with the probability of recurrence in the BCG arm vs. MMC was 50 vs. 70% after 5 years, 57 vs. 80% 
after 10 years and 59 vs. 80% after 15 years of follow-up, respectively (p = 0.005). Due to the low numbers of 
patients, data on progression and mortality should be regarded with caution and lack significance. Still, fewer 
patients had progression (4 vs. 10 pts.) and died of bladder cancer in the BCG arm than in the MMC trial arm. 
In retrospective, one might criticize the suboptimal monthly maintenance regimen in the BCG arm and the quite 
low concentration of MMC used in this trial. Still, these data support other results on the sustained long-term 
efficacy of BCG.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de

An individual patient data meta-analysis of the long-term outcome of randomised studies 
comparing intravesical mitomycin C versus bacillus Calmette-Guérin for non-muscle-invasive 
bladder cancer
Malmström PU, Sylvester RJ, Crawford DE, Friedrich M, Krege S, Rintala E, Solsona E, Di Stasi SM, Witjes 
JA
Uppsala University Hospital, Department of Urology, Uppsala, Sweden
Eur Urol. 2009; 56: 247-56

Background: Patients with non-muscle-invasive bladder cancer with an intermediate or high risk need adjuvant 
intravesical therapy after surgery. Based largely on meta-analyses of previously published results, guidelines 

doi: 10.1590/S1677-553820090006000026 
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recommend using either bacillus Calmette-Guérin (BCG) or mitomycin C (MMC) in these patients. Individual 
patient data (IPD) meta-analyses, however, are the gold standard. 
Objective: To compare the efficacy of BCG and MMC based on an IPD meta-analysis of randomised trials. 
Design, Setting, and Participants: Trials were searched through Medline and review articles. The relevant trial 
investigators were contacted to provide IPD. 
Measurements: The drugs were compared with respect to time to recurrence, progression, and overall and 
cancer-specific death. 
Results and Limitations: Nine trials that included 2820 patients were identified, and IPD were obtained from all 
of them. Patient characteristics were 71% primary, 54% Ta, 43% T1, 25% G1, 58% G2, and 16% G3, and 7% 
had prior intravesical chemotherapy. Based on a median follow-up of 4.4 yr, 43% recurred. Overall, there was 
no difference in the time to first recurrence (p=0.09) between BCG and MMC. In the trials with BCG mainte-
nance, a 32% reduction in risk of recurrence on BCG compared to MMC was found (p<0.0001), while there 
was a 28% risk increase (p=0.006) for BCG in the trials without maintenance. BCG with maintenance was more 
effective than MMC in both patients previously treated and those not previously treated with chemotherapy. 
In the subset of 1880 patients for whom data on progression, survival, and cause of death were available, 12% 
progressed and 24% died, and, of those, 30% of the deaths were due to bladder cancer. No statistically signifi-
cant differences were found for these long-term end points. 
Conclusions: For prophylaxis of recurrence, maintenance BCG is required to demonstrate superiority to MMC. 
Prior intravesical chemotherapy was not a confounder. There were no statistically significant differences regard-
ing progression, overall survival, and cancer-specific survival between the two treatments.

Editorial Comment
Randomized comparative clinical trials (RCT) allow us to come closer to the “truth” in therapy. Data 

from meta-analyses, which comprise several of such RCTs, are regarded even more meaningful as they may 
compensate for flaws of single trials, e.g. lack of sufficient numbers of patients or “events” (e.g. tumor recur-
rence, progression or death). Thus, meta-analyses may have enough “power” to detect differences between 
treatment groups that had not been detectable in the included trials alone. The problem is that meta-analyses 
usually refer to the published data of individual trials which themselves are a surrogate of the “truth” within 
hundreds of individual patient data. The authors of the present meta-analysis tried to omit this particular flaw 
by going back into the primary data of the different trials and performing the meta-analytic calculations on this 
special set of data. Thus, the authors managed to share with us a deeper look into the truth of superficial bladder 
cancer therapy and answered some questions that had been raised in the meantime.

First, and to my opinion most importantly, the importance of BCG maintenance therapy was confirmed 
which resulted in a 32% reduction in recurrence in comparison to MMC. 

Second, the issue of previous chemotherapy biasing the results in favor of BCG can be neglected. There 
was no such influence detectable. 

Third, the issue of BCG effectiveness in intermediate risk patients is answered. BCG with maintenance 
therapy is superior to chemotherapy in this analysis comprising (as the authors state themselves) 74% inter-
mediate risk patients.

Forth, the data on progression and death supporting the superiority of maintenance BCG did not ap-
proach the level of statistic significance due to the low numbers of “events” (namely, progression and death of 
disease) in this intermediate risk group cohort of patients.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de
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NEUROLOGY & FEMALE UROLOGY ____________________________________________

Prevalence of incontinence and incontinence-specific quality of life impairment in women with 
cystic fibrosis
Vella M, Cartwright R, Cardozo L, Parsons M, Madge S, Burns Y
Department of Urogynaecology, King’s College Hospital, London, UK
Neurourol Urodyn. 2009; 28: 986-9

Aims: Cystic fibrosis (CF) is the commonest autosomal recessive disorder in Caucasians. With advancing medical 
technology, the life expectancy has more than double in the last twenty years. This has led to new unforeseen 
health problems like urinary incontinence. The aim was to establish the prevalence, symptomatic typology, and 
quality of life impact of incontinence in a population of women with CF.
Methods: Women were recruited from two London tertiary referral centres for CF. They were asked to fill in 
a self- completed anonymous King’s Health Questionnaire (KHQ) for assessment of symptoms and quality of 
life Impairment. Their age was also noted. Descriptive statistics are reported. Correlation was assessed using 
Pearson’s Product Moment Correlation Coefficient (r).
Results: One hundred and forty six women were approached for enrolment. 98(67%) consented to take part 
in study. Their mean age was 28. Seventy three (74%) reported symptoms of urinary incontinence, which in 
all cases was perceived as stress urinary incontinence. Of these 44(60%) reported mild stress incontinence, 
16(22%) moderate stress incontinence and 13(18%) severe stress incontinence. Continent and incontinent women 
perceived their general health to be similarly poor (mean score 40 vs. 44 points). Strong positive correiations 
were found between age and stress urinary incontinence severity (r = 0.742; P < 0.001) and between age and 
total King’s Health Questionnaire score (r = 0.828; P < 0.001).
Conclusions: Women with CF have a higher prevalence of stress urinary incontinence than the general popula-
tion, with both the prevalence and associated quality of life impairment increasing with age.

Editorial Comment
 Modern medicine has been able to alter the natural course of many diseases including that of cystic 
fibrosis. The authors note the benefit of an increased life expectancy for this patient population has brought 
about an associated higher prevalence for urinary incontinence and subsequent affectations on the quality of 
life. The report identifies the urinary incontinence as primarily stress as opposed to urge. The discussion section 
identified that the magnified respiratory symptoms associated with the disease may be the contributing factor 
to the increased incidence of urinary incontinence. The increased association of stress urinary incontinence 
in a population of females that challenge the pelvic floor (though perhaps not secondary to coughing), elite 
athletes, has been previously noted (1). That the patients with cystic fibrosis experienced an adverse effect on 
their quality of life parallels the findings by other authors when reviewing psychological and somatic status in 
patients with bronchial asthma (2).

References
1. Caylet N, Fabbro-Peray P, Marès P, Dauzat M, Prat-Pradal D, Corcos J: Prevalence and occurrence of stress urinary 

incontinence in elite women athletes. Can J Urol. 2006; 13: 3174-9.
2. Baþar MM, Ekici A, Bulcun E, Tuðlu D, Ekici MS, Batislam E: Female sexual and hormonal status in patients with 

bronchial asthma: relationship with respiratory function tests and psychological and somatic status. Urology. 2007; 
69: 421-5.
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Do women with pure stress urinary incontinence need urodynamics?
Digesu GA, Hendricken C, Fernando R, Khullar V
Department of Urogynaecology, St Mary’s Hospital, Imperial College, London, UK
Urology. 2009; 74: 278-81

Objectives: To evaluate the value of performing urodynamic investigations in the assessment of women with 
a history of pure stress urinary incontinence (SUI).
Methods: Consecutive women with lower urinary tract symptoms were studied retrospectively. Urinary symptoms 
were determined from the frequency-volume chart and symptom section of the King’s Health Questionnaire. 
Only women with pure SUI symptoms were included.
Results: A total of 3428 women aged 24-81 years were studied. Only 308 women (8.9%) could be classified 
as having pure SUI from the questionnaire. Of these, 241 of women (78.2%) had urodynamic stress inconti-
nence, 23 women (7.5%) had detrusor overactivity, 9 women (2.9%) had mixed urodynamic diagnosis, and 35 
women (11.4%) had inconclusive urodynamics. Postvoid residual volumes greater than 100 mL were noted in 
24 (7.8%) women.
Conclusions: Our results show that urodynamic investigations provide useful information in the assessment 
of women with a history of pure SUI, because as many as 20% of them might not need surgery as the first line 
of treatment.

Editorial Comment
 The authors review their experience in 3428 women who were evaluated with lower urinary tract 
symptoms. Patients with a history of daytime frequency, nocturia, urgency and urinary urge incontinence were 
excluded from this study. The remaining less than 10% (308 women - 8.9%) were evaluated urodynamically. 
It was noted that 78.2% had urinary stress incontinence, 2.9% had both urinary stress incontinence and detru-
sor overactivity while 7.5% had detrusor overactivity while the remaining 35 patients (11.4%) had negative 
diagnostic urodynamics. Later ambulatory urodynamic studies showed that all these patients had detrusor 
overactivity. Further evaluation of the study group revealed a poor correlation between severity of the urinary 
incontinence based on bladder diary and that quantified by urodynamic study.
 This paper presents the very contemporary debate on which patients need what studies and how much 
evaluation is required prior to proceeding with surgery. This topic is not new as evidenced by past papers on 
same by thought leaders such as McGuire et al three decades ago (1). It is noteworthy to see that the rate of 
patients with detrusor overactivity from the reviewed paper and that quoted from the paper by McGuire et al is 
almost identical (1). The debate on the evaluation of the incontinent patient may be expanded to multi-channel 
fluoroscopic urodynamics studies versus clinical acumen combined with eyeball urodynamics. The facility and 
economic utility of eyeball urodynamics is such that a review of this technique merits discussion (2).

References
1. McGuire EJ, Lytton B, Kohorn EI, Pepe V: The value of urodynamic testing in stress urinary incontinence. J Urol. 

1980; 124: 256-8.
2. Romanzi LJ, Heritz DM, Blaivas JG: Preliminary assessment of the incontinent woman. Urol Clin North Am. 1995; 

22: 513-20.
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PEDIATRIC UROLOGY __________________________________________________________

Adherence in children with nocturnal enuresis
Baeyens D, Lierman A, Roeyers H, Hoebeke P, Walle JV
Research Group Developmental Disoders, Faculty of Psychology and Educational Sciences, Ghent University, 
Ghent University Hospital, Ghent, Belgium
J Pediatr Urol. 2009; 5: 105-9

Objective: The treatment of enuresis requires adherence to several guidelines often over a long period of time. 
The aims of this study were 1) to investigate adherence to the medical treatment regime for enuresis and its 
influence on therapeutic success, and 2) to gain insight into the socio-demographic, medical, familial and psy-
chological predictors of adherence. 
Materials and Methods: For 41 children (6-12 years) with nocturnal enuresis, adherence to four common guide-
lines (drinking and voiding schedule, toilet posture and medication intake) was measured at 1, 3 and 5 months 
after treatment. 
Results and Conclusions: Mean adherence to the medical regime is about 70% according to both child and par-
ent reports at the 24-h recall interview. Greater adherence, particularly to the drinking schedule, was associated 
with greater therapeutic success after 6 months. The best predictor of good adherence was a positive perception 
of one’s physical appearance and to a lesser extent low levels of stress related to the treatment of the disorder.

Editorial Comment
The authors determined if four guidelines that were given to nocturnal enuresis patients and parents 

were complied with. 
1. Compliance with a drinking schedule to increase functional bladder capacity. 2. Going to the toilet with adequate 
body posture (sitting) in order to get adequate relaxation of pelvic floor muscles. 3. Adherence to medication 
intake to reduce nocturnal diuresis in patients with documented polyuria (desmopressin). 4. Compliance with a 
voiding schedule to become aware of bladder sensations and to increase functional bladder capacity.
 Interviews tried to assess the characteristics of the physician and that of the treatment on adherence. Age, 
demographic factors, socioeconomic status, positive direct parental involvement and psychological variables 
were evaluated. The study included children 6-12 years of age, 32 males and 9 females, over six months follow 
up. A 24 hour post-visit telephone interview was done and then questionnaires at 1, 3, and 5 months formed the 
database. 
 The adherence to all the guidelines averaged about 74% for the parents and 72.6% for the children that 
were assessed separately. The conclusions were that the adherence was relatively high and stable. Adherence 
was increased by explaining the aim of each guideline and stressing the importance of the contribution of both 
the child and the family. 

Many of the problems in pediatric urology are short-term, treated with either medications of short dura-
tion or with surgery. Nocturnal enuresis is a long-term problem that adherence to guidelines has a significant 
impact. These authors with their interesting interview and questionnaire follow-up show that explaining the 
“whys” for the recommended guidelines, evaluating the stress of the child and the parents and emphasizing 
follow-up and contact show the best success over the long term. 
 They did find that the greater adherence particularly to the drinking schedule was associated with the 
greatest therapeutic success at six months and that the best predictor of good adherence was positive perception 
of one’s physical appearance and to a lesser extent, low levels of stress related to the treatment. 

Dr. Brent W. Snow
Division of Urology

University of Utah Health Sci Ctr
Salt Lake City, Utah, USA

E-mail: brent.snow@hsc.utah.edu
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Mitrofanoff continent catheterizable conduits: top down or bottom up?
Berkowitz J, North AC, Tripp R, Gearhart JP, Lakshmanan Y
Division of Pediatric Urology, Brady Urological Institute, Johns Hopkins Medical Institutions, Baltimore, MD, 
USA
J Pediatr Urol. 2009; 5: 122-5

Objective: During augmentation and Mitrofanoff procedures, conduits are usually implanted into the posterior 
bladder wall. Anatomical considerations may necessitate an anterior conduit. To compare the relative drainage 
efficiency in patients with posterior and anterior conduits, we studied their rates of bladder stone formation and 
urinary tract infection (UTI). 
Materials and Methods: A retrospective chart review identified exstrophy patients who underwent augmentation 
and Mitrofanoff between 1991 and 2003. Patients with 3 years or greater follow-up were included. Fifty-four 
patients fit this criterion, with a conduit implanted anteriorly (33) or posteriorly (21). We compared rates of 
bladder stone formation and UTI. Stomal revisions and the status of the bladder neck were also noted. 
Results: Stone formation and UTI rates were higher in the anterior conduits, although only UTI showed a sta-
tistically significant difference. Patient demographics were similar between the two groups, including age and 
sex. The rates of stomal complications and the bladder neck status were also similar. 
Conclusions: Patients with anterior conduits had an increased risk of UTI and bladder stone formation com-
pared to those with posterior conduits, although this was not significant in the case of bladder stone rate. This 
may indicate sub-optimal bladder drainage and should be addressed with careful preoperative counseling and 
close follow-up.

Editorial Comment
A 12-year period from 1991-2003 was chosen and Mitrofanoff conduits were reviewed. All patients 

had greater than 3 years of continuous follow up. Fifty-four patients fit the criterion and 33 had the conduit 
anastomose to the augmented bladder anteriorly and 21 had their Mitrofanoff conduit placed posteriorly. Pa-
tients with cloacal exstrophy and spina bifida were excluded from this data base because it was felt that they 
had a higher risk of stone formation, which was one of the study criteria. Stomas were placed at the umbilicus. 
Patients were told to irrigate their augmented bladders daily with saline and had renal and bladder ultrasounds 
every three months for the first year and every six months thereafter.
 Results showed that urinary tract infections were 36.3% in the anterior placed stomas and 9.5% in the 
posterior group and that was statistically significant. Bladder stones were also higher in the anterior placed con-
duit group at 48.4%, but this did not reach statistical significance. Stomal complications were not statistically 
different and most of these were at the skin level. Stomal complications were common happening in over 42% 
of the patients, with an average of over 3 years of waiting for the stomal complications. The authors felt that 
the bladder was drained more poorly with the anterior placement of the conduits increasing the infection risk 
and the risk of stone disease. Many times placement of the conduit was dictated by the disease of the patient 
and the type of bowel utilized and prior scar tissue.
 Augmentations in conduit placements are still fraught with complications. They solve many problems 
and bring on new problems. This is quite a high stone complication rate in these patients and stomal complica-
tions, although they are becoming more commonly noted. It seems that placing the catheterizable stoma in the 
most dependent portion in the augmented bladder has the best advantage and should be considered by urologic 
surgeons. 
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