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Robotic Assisted Radical Prostatectomy

patient is positioned in the supine position and is
adequately padded at all pressure points, with arms
placed at patient’s side. The legs are separated in semi
flexion (lithotomy position) and a 20F Foley catheter
is inserted into the bladder. The operating table is

maintained in a significant Trendelenburg position for
the duration of the procedure (Figure-1).

Pneumoperitoneum: A Veress needle is
inserted at the periumbilical position, the
pneumoperitoneum is established initially at 20 mmHg

Figure 1 – Patient placed in the supine position with the legs spread to accommodate the robot. Note that the primary assistant is
positioned on the right side of the patient and the 4th robotic arm used for traction is positioned at the left side at the patient’s pelvis.

Robotic Assited Radical Prostatectomy (Page 804)
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Robotic Assisted Radical Prostatectomy

The November - December 2007 issue of the International Braz J Urol presents interesting contribu-
tions from different countries, and as usual, the editor’s comment highlights some papers.

Doctor Colombo and co-workers, from Cleveland Clinic, Ohio, USA, presented on page 803 the
surgical technique and outcomes of robotic assisted radical prostatectomy (RARP). They presented a pro-
spective data collection at 250 RARP. The mean age of the patients was 60.5 ± 6.9 years, with BMI of 28.7
± 3.7, mean preoperative PSA of 6.2 ± 3.4 ng/mL, and median Gleason score on the preoperative prostate
biopsy of 6 (IQR 6,7). Overall, 9% of the patients had a previous abdominal surgery, with a median ASA
score was 2 (IQR 2,3). The mean operative time was 200 ± 61 min; of these, vesicourethral anastomosis took
24 ± 11 min to perform. The estimated blood loss was 250 mL (IQR 150,350), with blood transfusion rate of
1.9%, perioperative complication rate of 1.2%, and overall positive margin rate of 12%. Mean hospital stay
was 1.8 ± 1.1 days since the admittance. No significant difference was noted between the transperitoneal and
the extraperitoneal approaches as regards blood loss, blood transfusion rate, operative time, intraoperative
urine output, urethrovesical anastomosis time, positive margins, and complications. Early oncologic and
functional results are encouraging for both approaches.

Doctor Iacono and colleagues, from the University of Naples, Italy, investigated on page 785 if as a
consequence of a decrease in the corpus cavernosum radius, by excising a strip from each tunica albuginea,
intracavernous pressure would increase during erection. After treating with this procedure four patients
(mean age 41.5) with long-standing erectile dysfunction due to veno-occlusive dysfunction, non-responders
to phosphodiesterase-5 inhibitors and intracavernous PGE1 injection, they found that 2 months post-surgery,
intracavernous PGE1 (40 mcg) induced a satisfactory erection in 2 patients and a 45% and 58% tumescence
in the other 2 patients. PGE1 responders also responded to 100 mg sildenafil. After 100 mg sildenafil or 20
mg tadalafil, the 2 non-responders had erections that enabled penetration but were short lasting. The authors
concluded that the procedure described could be more effective than cavernous revascularization operations,
and that the results seem to confirm the mathematical assumptions. Doctor Marco Grasso, from San Raffaele
Hospital, Milan, Italy and Doctor Ali A. Shafik, from Cairo University, Egypt, provided exciting editorial
comments on this polemic article.

Doctor May and associates, from the Carl-Thiem Hospital, Cottbus, Germany, investigated on page
764 if radical cystectomy can be performed in patients over 75 years-old at municipal hospitals with compa-
rable intra and postoperative morbidity, and respective mortality, to major surgical centers. They analyzed
452 radical cystectomies and urinary diversions as ileum conduits or ileum neobladders due to transitional
cell carcinoma were carried out at three municipal hospitals between 1992 and 2004. The authors found no
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significant difference in the perioperative mortality with regard to the different case load of the evaluated
hospital. There were no significant group differences regarding the 30 day reoperation rate, early and late
complications. Progression-free and overall survival of all patients after 5 years was 56.1% and 53.6%
respectively; here again the differences between the age groups was not significant (p = 0.384 and p = 0.210).
The results for patients ≥ 75 do not differ from the published data of large clinics with a high cystectomy
frequency. It was concluded that radical cystectomy on elderly patients can also be carried out in municipal
hospitals with acceptable mortality and morbidity rates. Of prime importance is a careful patient selection
based on comorbidity scores and possibly geriatric assessment. Doctor Massimo Maffezzini, from Ospedali
Galliera, Genoa, Italy, Doctor Rainy Umbas, from University of Indonesia, Jakarta, Indonesia and Doctor
Joerg Simon, from University of Ulm, Germany, provided excellent editorial comments on this paper.

Doctor Tokgoz and co-workers from Ankara University, Turkey, compare on page 777 the clinical
outcomes of patients having urothelial tumors invading less than one half of the depth of bladder muscle with
patients having tumor invading more than one half of bladder muscle, to determine various clinical variables
as predictive factors for survival. After analyzing 35 patients (61.4 %) with pT2a (Group-1) and 22 patients
(38.6%) with pT2b (Group-2) muscle invasive tumors at a mean follow up of 7.3 years for Group-1 and 6.1
years for Group-2, they found that age was noticed as an independent predictive factor for survival. Also, it
was concluded that the depth of muscle invasion in bladder tumors has no prognostic significance. Being
older than 60 years old during the time of radical surgery, is also a bad prognostic factor for overall and
progression-free survival. Dr. Raj S. Pruthi, from The University of North Carolina at Chapel Hill, USA,
provided an editorial comment on this paper.

Doctor Nakamura and colleagues, from University of Florida, USA, aimed to determine on page 746
if intraoperative frozen sections of the bladder neck during radical prostatectomy could decrease the inci-
dence of final positive surgical margins at the bladder neck. After studying 51 patients, they found a final
positive surgical margin rate of 20% (10 patients). An additional three patients had positive surgical margins
at the bladder neck intraoperatively. These patients then had a wider resection of the affected bladder neck
until the frozen sections were negative for cancer or prostatic tissue. Final pathologic evaluation of bladder
neck margin was negative for tumor or persistent prostatic tissue in all 51 men. The authors concluded that
with intra-operative frozen sections, they were able to obtain a negligible positive bladder neck margin rate.
They suggested that surgeons who are still on the learning curve for radical prostatectomy should consider
intraoperative frozen section of the bladder neck.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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Positive Surgical Margins at Radical Prostatectomy: Importance
of Intra-Operative Bladder Neck Frozen Sections

Kogenta Nakamura, Ali Kasraeian, Satoshi Anai, John Pendleton, Charles J. Rosser

Department of Urology, Gainesville, and Division of Urology, Jacksonville, University of Florida,
Florida, USA

ABSTRACT

Objective: To determine if intraoperative frozen sections of the bladder neck during radical prostatectomy (RP) could
decrease the incidence of final positive surgical margins at the bladder neck.
Materials and Methods: This prospective cohort study included 51 consecutive men who underwent anatomic RP at
University of Florida & Shands Jacksonville. All patients had intraoperative frozen section of bladder neck sent for analysis.
Preoperative, operative, and postoperative data were collected and analyzed.
Main Outcome Measures: Outcome measures were intraoperative bladder neck margin status, final pathologic bladder neck
margin status, and postoperative urinary complications. Median follow-up for the 51 patients was 22 months.
Results: The final positive surgical margin rate was 20% (10 patients). An additional three patients had positive surgical
margins at the bladder neck intraoperatively. These patients then had a wider resection of the affected bladder neck until the
frozen sections were negative for cancer or prostatic tissue. Final pathologic evaluation of bladder neck margin was
negative for tumor or persistent prostatic tissue in all 51 men.
Conclusion: With intra-operative frozen sections, we were able to obtain a negligible positive bladder neck margin rate.
Surgeons who are still on the learning curve for RP should consider intra-operative frozen section of the bladder neck.

Key words:  prostate cancer; prostatectomy; bladder neck; frozen sections; surgical margins
Int Braz J Urol.  2007; 33: 746-51

INTRODUCTION

Radical prostatectomy (RP) is a well-
established treatment option for localized prostate
cancer. Technical refinements introduced by Walsh
& Dokker not only decrease morbidity associated with
the procedure, but also are associated with overall
better oncologic outcomes (1). One of the oncologic
outcomes routinely assessed is surgical margins. The
most frequent site of a positive margin is the apex,
followed by the posterolateral, anterior, and bladder

neck (2). Incompletely resected cancers (i.e., positive
surgical margin or positive lymph nodes) are at
increased risk of treatment failure (3). Current surgical
technique leaves minimal to negligible amount of tissue
that can be further resected at the apex, anterior, or
posterolateral sites. However, this is not the case at
the bladder neck. Following bladder neck sparing RP,
an adequate amount of tissue remains that can be
analyzed by intra-operative frozen sections to ensure
negative surgical margins at the bladder neck. The
objective of this study was to determine if intra-
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operative frozen sections of the bladder neck taken
during anatomic RP could decrease the incidence of
final positive surgical margins at the bladder neck. We
herein report the bladder neck margin status of 51
consecutive RP patients treated at our institute.

MATERIALS AND METHODS

Study Population
Fifty-one consecutive patients with localized

prostate cancer undergoing bladder neck sparing
anatomic RP at University of Florida &  Shands
Jacksonville from October 2003 to December 2005
were included in the study. No patients treated
during this time period were excluded. All data
needed for this study was collected and recorded
as part of standard-of-care for these patients. In
2006, Institutional IRB approval was obtained to
examine the medical records and gather pertinent
information.

Pretreatment evaluations included medical
history, physical examination with digital rectal
examination, initial prostate specific antigen (PSA)
level, and measurement and determination of Gleason
score by prostate needle biopsy. Different
laboratories may have been used to measure PSA
of different patients. Further evaluations with bone
scan or computed tomography scan were obtained
according to the preference of the treating urologist.
Expanded Prostate Cancer Index Composite (EPIC)
questionnaires were completed preoperatively, and
6 weeks, 6 months, and 12 months postoperatively.

Tumor Grade and Stage
The 2002 Tumor-Node-Metastasis (TNM)

staging system was used for clinical staging (4). Radical
prostatectomy specimens were inked and processed
as previously reported (5). Surgical margins ≤ 3 mm
were considered focal and surgical margins > 3 mm
were considered extensive. The pelvic lymph node
dissection was omitted in patients with a low likelihood
of lymph node involvement. After a meticulous bladder
neck dissection and transection, intra-operative sections
from the left, anterior, right and posterior bladder neck

were sent to pathology. Briefly, 3-mm. thick transmural
circumferential biopsy of the bladder neck margin was
obtained along with any other suspicious tissue on the
base of the bladder. Margins were inked with a marking
pen. A portion of the intra-operative specimen was
analyzed as a frozen section and another portion
analyzed after formalin fixation. If tumor or even benign
glands were evident at the intra-operative bladder neck
margin, more of the bladder neck was resected until a
negative margin on frozen section was obtained. In
those patients with a large bladder neck defect, bladder
neck reconstruction was performed as previously stated
(6). Lymph nodes removed during bilateral pelvic lymph
node dissection were examined either immediately by
frozen section and subsequently by permanent sections,
or by permanent sections only. Radical prostatectomy
specimens were graded histologically according to the
Gleason grading system and categorized by pathology
(7).

Outcome Assessment
Hospital records were reviewed for several

key outcomes. First, the intra-operative frozen section
and final pathologic margin status were recorded.
Next, complications and the urinary bother as assessed
by EPIC questionnaire were recorded pre-operatively,
6 weeks, 6 months and 12 months post-operatively in
32 of the 51 men.

Follow-up
The patients were followed 6-8 weeks after

surgery and 4-6 months thereafter using PSA
monitoring and digital rectal examinations.
Biochemical failure was defined as detectable serum
PSA level (> 0.4 ng/mL) (8). No patient developed a
clinical recurrence without a biochemical recurrence.
Follow-up information was collected as the patients
returned for clinic visits. At the end of the study, after
IRB approval, the information needed was gathered
from each patient’s hospital record. In a few cases,
patients had moved or lived at a great distance and
follow-up information was obtained by contacting the
patients’ physicians elsewhere or from other hospitals.
Median follow-up of the study was 22 months.
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RESULTS

A total of 51 men with a mean age of 64 years
(range, 45-74 years) comprised the study cohort. A
description of the study population, including race,
serum PSA, Gleason score of prostate biopsy, and
clinical stage, is shown in Table-1. The majority of
patients presented with serum PSA between 4.1-10
ng/mL (57%), Gleason score ≤ 6 (65%), and T1c
disease (75%).

Of the 51 men, 15 (29%) underwent a bilateral
nerve sparing RP; 24 (47%) men underwent a
unilateral nerve sparing RP; and 12 (24%) men
underwent non-nerve sparing procedure. A majority
of the subjects (86%) underwent a pelvic lymph node
dissection. Pathologic outcomes are depicted in Table-
2. Organ confined disease (pT2) was diagnosed in

76% of the patients, whereas 33% of patients had
poorly differentiated tumors. Positive lymph nodes
(non-microscopic disease) were found in only 2% of
patients. The overall positive surgical margin rate was
20% (10 patients). Seventy percent of the patients
with positive surgical margins were found to have
extraprostatic disease. Table-2 depicts the location of
the positive surgical margins in our series. Three
patients had positive surgical margins at the bladder
neck and 2 patients had persistent benign prostatic
tissue at the bladder neck. These patients had wider
resections of the affected bladder necks until the
frozen sections were negative for cancerous or benign
prostatic tissue. Then the bladder neck was
reconstructed. Final pathologic evaluation of bladder
neck margin was negative for tumor or persistent
prostatic tissue in all 51 men.

Analyses of 6 month EPIC questionnaire
responses reveal only one patient was severely
incontinent and a total of 9 (18%) of patients reported
any form of incontinence. The one severely incontinent

Variables N (%)

Pathologic stage
     Organ confined 39 (76%)
     Extraprostatic extension 10 (20%)
     Seminal Vesicle Invasion 01 (2%)
     Nodal metastasis 01 (2%)
Gleason score of specimen
     ≤ 7 34 (67%)
     8-10 17 (33%)
Margin status
     Negative 41 (80%)
     Positive 10 (20%)
Location of positive margin*
     Apex 02
     Posterolateral 09
     Anterior 00
     Bladder neck 00
Extent of positive margin
     Focal 07 (14%)
     Extensive 03 (6%)

Table 2 – Pathologic characteristics.

* One patient with 2 sites of positive surgical margin (apex
and posterolateral)

Table 1 – Characteristics of patients undergoing radical
prostatectomy.

Variables   N (%)

Age median (range) 64.0 (49-74)
Race
     Caucasian 29 (57%)
     African American 20 (39%)
     Other 02 (4%)
Initial PSA
     0 - 4.0 12 (23%)
     4.1 - 10.0 29 (57%)
    10.1 - 20.0 05 (10%)
    > 20.0 05 (10%)
Gleason score on biopsy
     ≤ 6 33 (65%)
     7 12 (23%)
     8-10 05 (10%)
     Microscopic disease* 01 (2%)
Clinical stage
      T1c 38 (75%)

T2 11 (21%)
T3 02 (4%)

Nerve status
     Bilateral nerve sparing 15 (29%)
     Unilateral nerve sparing 24 (47%)
     Bilateral non nerve sparing 12 (24%)

* Focus of cancer too small to give a Gleason score.
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patient had a recent history of proximal urethral
stricture previously managed by direct visual incision
of urethral stricture. In addition 9, (18%) of patients
reported their urinary function to be ‘a big problem’.
Of these 9 patients, only 2 patients reported urinary
incontinence. The other seven patients were found to
have a bladder neck contracture causing their urinary
bother prior to their 6 month follow-up and were treated
with transurethral incision of bladder neck contracture.
The seven patients with bladder neck contracture
reported resolution of their urinary bother after
transurethral incision of bladder neck contracture. Only
two of the patients who developed a bladder neck
contracture had bladder neck resection and
reconstruction (p < 0.05, Chi-square).

COMMENTS

Increased surgical volume has been
associated with improved pathologic outcomes (i.e.
decreases in rate of positive surgical margin) in patients
undergoing RP (9,10). In addition, our group has
reported previously that recently graduated urologic
oncologic trained surgeons can produce these same
outcomes as more senior surgeons (11). Knowing
patients with negative surgical margins have a more
favorable biochemical disease-free survival (5), we
routinely obtain intra-operative frozen sections of the
bladder neck in an effort to decrease our incidence of
positive surgical margins at the bladder neck. We
resect as much of the bladder neck as is needed to
obtain a negative surgical margin and then reconstruct
the bladder neck. The resulting overall rate of positive

surgical margin in our series was 20%, and specifically
0% at the bladder neck margin. Though our follow-up
is too short to comment on PSA-failure free survival
we can extrapolate based on previous literature (5)
that improve surgical margins translate into improve
PSA-failure free survival.

Our initial incidence of positive bladder neck
margin as assessed on intra-operative frozen section
was approximately 6%. We believe that others can
obtain this low rate of positive surgical margins at the
bladder neck through meticulous bladder neck
dissection. This rate can be further decreased by
obtaining intra-operative frozen sections and resecting
any residual tissue. Our final positive margin status of
0% at the bladder neck is improved from other reports
Table-3 (2,3,12). There was no significant relationship
between positive bladder neck margin and any
preoperative factors, thus we found it difficult to predict
preoperatively who would have a positive bladder neck
margin. Furthermore, there was no relationship
between the location and the number of positive
biopsies and positive margin at the bladder neck (data
not shown). At the time of surgery, all gross disease
was resected en bloc with the prostate and seminal
vesicles; subsequently, frozen sections were sent to
pathology of the remaining bladder neck. Though
previous researchers have commented on obtaining
frozen sections from the apex (13,14) and
posterolateral (15,16) regions, we have found that quite
difficult in the presence of a true anatomic RP, since
only minuscule tissue may be available at these sites
for sampling. However, there is adequate tissue to
sample at the bladder neck to ensure a negative margin
at this location.

Table 3 – Location of positive surgical margins in contemporary series*

      Apex Posterolateral    Anterior Bladder Neck

Obec, 1999 (2) 089 (58%) 017 (11%) 22 (14%) 25 (16%)
Blute, 1997 (3) 253 (48%) 174 (33%) 11 (2%) 85 (16%)
Salomon, 2003 (12) 026 (43%) 020 (33%) 00 (0%) 14 (23%)
Bianco, 2003 (21) 049 (59%) 026 (31%) 06 (7%) 02 (2%)
Present series 002 (20%) 009 (90%) 00 (0%) 00 (0%)

*may have involvement with more than one margin.
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Currently, we utilize various criteria in an
effort to predict the chance of extraprostatic
extension and possible positive surgical margins (17).
Patients with a positive surgical margin were more
likely to have a serum PSA > 15 ng/mL, palpable
disease, and Gleason score ≥ 7 (p < 0.05, Chi-
square). However, these criteria were not effective
in predicting positive bladder neck margin in our
cohort. There are several possible explanations for
this. First, these factors may be related to positive
margin by the neurovascular bundle and, thus, may
not be indicative of criteria needed to assess the
bladder neck. Next, our study group is quite diverse
and thus criteria obtained by studying predominantly
Caucasian patients may not be effective in predicting
margin status in a cohort with greater percentage of
African American or other races. Lastly, previous
groups have documented higher rate of positive
margin at the apex. Our study group may have been
too small to produce a representative sample so the
overall distribution of positive surgical margins may
have been less than would be seen in a larger sample.

Thus, only 5 out of 51 patients in our study
had a positive intraoperative bladder neck margin for
either carcinoma or persistent benign prostatic tissue.
The incidence of bladder neck contracture in our
population was 14%. The presence of bladder neck
contracture did not correlate to bladder neck resection
and reconstruction. All bladder neck contractures were
detected prior to the patients’ 6-month postoperative
follow-up and treated with transurethral incision of
bladder neck contracture. At the 6-month follow-up,
our overall continence rate was greater than 90%,
based on response to EPIC questionnaire, and 18%
of patients reported urinary bother.

The concept of obtaining intra-operative
bladder neck margins is not new. One of the first
publications on this subject was reported by Lepor
and coworkers in 1998 (18). In that report, the authors
reported an 11% yield from intra-operative frozen
section of the bladder neck that demonstrated
persistent prostatic tissue that was resected. They
concluded that intra-operative frozen sections of the
bladder neck may be beneficial. More recently,
Lepor & Kaci reported their most current
experience with intra-operative bladder neck biopsies

(19). In this report the authors state that due to the
low yield of a positive bladder neck margin (< 1%)
performing bladder neck frozen section analysis was
not clinically helpful (19). However, it should be noted
that this is the report of a single surgeon’s experience
with a very high-volume surgical practice and thus
such favorable results may be due to meticulous,
anatomic dissections by experienced surgeons.

The implications of obtaining frozen margins
of the bladder neck can be incorporated into
laparoscopic and robotic radical prostatectomy. One of
the difficult steps in laparoscopic or robotic radical
prostatectomy is division of the bladder neck. If our
technique can be replicated during these procedures,
then it may decrease the rate of positive margins for
these procedures as well. Furthermore, this technique
could also be utilized during the learning curve for RP
(open, laparoscopic, and robotic) in hopes of reducing
positive surgical margins at the bladder neck.

We clearly realize the limitations of this study.
First, though it is a prospective study, the number of
men assessed is small. These men assessed were the
first 51 patients a recent urologic oncologist fellowship
graduate completed in his practice. In addition, it would
be quite informative to collect similar data from multiple
surgeons performing intra-operative frozen sections of
the bladder neck at the time of RP. Next, a control arm
where bladder neck biopsies were not obtained may be
useful. Lastly, longer follow-up that truly assesses PSA-
failure free survival would be extremely beneficial in
assessing the true oncologic potential of this procedure.

Bladder neck invasion is associated with an
overall poor prognosis (20). Obtaining frozen sections
can help identify these patients early for subsequent
adjuvant trials. However, we believe there is a subset
of patients that after a RP may have persistent disease
at the bladder neck that is not invasive. It is in these
patients that intra-operative sampling may be beneficial.
Further prospective application of this treatment is
required to determine its true overall impact on the care
of prostate cancer patients.
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ABSTRACT

Objective: To report the seven-year preliminary results of a single-center on brachytherapy with Iodine-125 seeds, used in
combination with external beam radiotherapy in selected patients with localized prostate cancer (T1-T2).
Materials and Methods: All 105 patients treated by brachytherapy with Iodine-125 seeds, from January/1998 to December/
2004, were retrospectively analyzed. The prescribed dose was 144 Gy at the periphery of the prostate for isolated brachytherapy,
and 110 Gy for the combination with external beam radiotherapy. The external beam radiotherapy dose was 45 Gy, at the
prostatic bed. Neoadjuvant hormone therapy was indicated for selected patients, who received luteinizing hormone-releasing
hormone (LH-RH) and/or antiandrogens. For definition of biochemical relapse, it was adopted the American Society for
Therapeutic Radiology and Oncology consensus.
Results: Of the 105 patients treated, 90 were followed for a mean period of 70 months. Biochemical disease control was
achieved in 62 (69%) and biochemical recurrence was manifested in 28 (31%). The analysis of each risk group showed
biochemical disease control rates of 79%, 71% and 52% in the low, intermediate and high risk groups, respectively. The mean
time for biochemical recurrence was 22 months. Genitourinary acute toxicity was classified as grade 0-2 (RTOG) in 88.5% and
in 94.2% for the late toxicity (RTOG/EORTC). Gastrointestinal acute toxicity was graded as 0-2 (RTOG) in 100% and in 97.7%
for the late morbidity. No grade 5 was detected.
Conclusions: Brachytherapy with Iodine-125 seeds is an effective alternative treatment for early stage prostatic cancer, with
good biochemical disease control rates and low to moderate toxicity. The best results were obtained in low and intermediate
risk patients.

Key words: prostatic neoplasms; prostate-specific antigen; brachytherapy; iodine radioisotopes
Int Braz J Urol.  2007; 33: 752-63

INTRODUCTION

In Brazil, there are 51 cases of prostate
cancer out of every 100,000 people, per year. In
developed countries, prostate cancer represents 15.3%
of all cancer cases, compared to a rate of 4.3% in

developing countries. The recent rise in the incidence
is probably due to the diagnosis of new cases among
asymptomatic individuals, after the increased use of
prostate specific antigen (PSA) determination (1).

Localized prostate cancer can be successfully
treated by surgery (radical prostatectomy), external
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beam radiotherapy or brachytherapy (2). According
to recent literature, the biochemical control rates
attained by brachytherapy with Iodine-125 seeds are
similar to those of radical prostatectomy and external
beam radiotherapy (3).

Brachytherapy with Iodine-125 seeds has
been increasingly used due to technological advances
in transrectal ultrasonography, availability of
radioactive iodine sources adapted for implantation in
the prostatic gland and to the development of
computerized planning programs for this therapeutic
method (4).

One of the main advantages of brachytherapy
is its conformational property, concentrating high doses
of radiation inside the target volume and a rapid fall-
of in adjacent structures, such as rectum and bladder
(5).

Other benefits of this technique are the short
time to be performed, hospitalization for only 24 hours
and low to medium intensity side effects, allowing a
quick return of the patient to normal activities (6).

One of the radioisotopes used in prostate
brachytherapy is Iodine-125, which has a half-life of
60 days and emits gamma rays of 27 Kev (6). Sources
are permanently implanted into the gland, without risk
of radiation to the general population, due to emission
of low energy photons.

Intermediate or high risk patients may be
submitted to external beam radiotherapy before
brachytherapy, to destroy possible extraprostatic
neoplastic cells situated beyond the reach of radiation
emitted by Iodine-125 seeds (7).

Although the indication for neoadjuvant
hormone therapy is still controversial, many
publications have been divulged concerning its use
(8,9). Prescription of neoadjuvant hormone therapy
aimed at reducing prostatic volume, when the gland is
over 50g (cytoreduction), and destroying malignant
cells, acting as an antineoplastic agent (10).

The objectives of this paper are to evaluate
the biochemical disease control after seven years
follow-up, the immediate acute side effects and the
late toxicity of 90 patients with localized prostate cancer
(T1-T2) treated by brachytherapy with Iodine-125
seeds, in association with external beam radiotherapy
in selected patients.

MATERIALS AND METHODS

From January/1998 to December/2004, 105
patients with localized prostate cancer, referred from
different urologists, were treated by brachytherapy
with Iodine-125 seeds, and were retrospectively
analyzed, taking into consideration the value of initial
PSA (iPSA), Gleason’s score and clinical stage (TNM)
(11). iPSA is defined as the latest value of total PSA,
measured before applying any treatment.

Patients were classified into three risk group
categories, also adopted by Seattle Prostate Institute
(12), that, based on prognostic factors such as iPSA,
Gleason score and clinical stage (TNM) (11), evaluate
the risk of biochemical recurrence after any type of
treatment. The risk groups are described as low risk:
iPSA ≤ 10 ng/mL, Gleason < 7 and clinical stage <
T2c, intermediate risk: iPSA > 10 ng/mL or Gleason ≥
7 or clinical stage ≥ T2c (one risk factor with a higher
value than those for the low risk), and high risk:
presence of two or more risk factors with higher values
than those for the low risk.

There were 33 (37%) patients classified as
low risk, 34 (38%) as intermediate risk and 23 (25%)
as high risk.

Isolated brachytherapy was applied in all 33
low risk, in 27/34 intermediate and in 15/23 high risk
patients. Combination of brachytherapy with external
radiation was prescribed for 7/34 intermediate and 8/
23 high risk patients.

Brachytherapy was performed in three
sequential stages: preplanning, implantation of
radioactive sources and post-planning dosimetry.

Pre-planning consisted of prostate volumetric
study, performed through transrectal ultrasonography
with a GETM/ 3200 Advantage II / RT ultrasound
machine, equipped with a specific module for prostate
brachytherapy. Axial images of the gland in 0.5 cm
equidistant planes, from the base until the apex of the
prostate were recorded and transferred to a computer
loaded with a PROWESS 2.0TM program, which
supplied technical data for the procedure.

Implantation of seeds were performed in the
operating room, under peridural anesthesia, introducing
each source in strategic positions previously
determined by the computer, driven by a template with
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alpha-numeric grading that allowed placement of each
radioactive source into pre-determined coordinates.
Pre-loaded needles with stranded seeds were used
(RapidStrandTM, ONCURA, Plymouth Meeting, PA,
USA).

Post-planning dosimetry was performed to
evaluate technical quality of the implant and to quantify
doses of radiation delivered to prostate, bladder and
adjacent rectum. This procedure begins with a pelvic
computerized tomography, where the prostate, rectum
and bladder were identified, followed by images
transference to a computer for calculation of final
doses of radiation in these organs, as well as others
dosimetric values of the implant such as V

100,
which is

the volume of prostate that received 100% of the
radiation dose and the D

90
, which is the dose received

by 90% of the prostate. The prescribed doses were
the same suggested by American Association of
Physicists in Medicine (AAPM) Task Group 43 (TG-
43) (13), that recommends 144 Gy at the prostate
periphery for isolated brachytherapy and 110 Gy when
associated to external beam radiation therapy.

External beam treatment planning began with
a pelvic computerized tomography, for identification
of the target volume, bladder and rectum. After
defining the ideal positioning of each radiation field,
confirmation of their precise position were made
through portal films taken by the treatment machine.
The linear accelerator used for external beam
radiotherapy was a SiemensTM, Mevatron model, with
6 MeV photon energy. The total dose prescribed was
45 Gy, restricted to prostatic bed, applied in daily
fractions of 1.8 Gy, over five weeks.

Neoadjuvant hormone therapy, with LH-RH
agonists and/or anti-androgenic, was only used in
patients with prostatic volume above 50 g, prescribed
by the assistant urologist and interrupted immediately
after brachytherapy, in all cases. Neoadjuvant hormone
therapy was applied in 11/33 low risk, in 20/34
intermediate and in 14/23 high risk patients.

For definition of biochemical relapse, it was
adopted the American Society for Therapeutic
Radiology and Oncology (ASTRO) (14) consensus,
which establishes as treatment failure, three successive
increases of total PSA, measured with intervals of 4 to
6 months or the beginning of any salvage therapy, with

recurrence occurring on the date corresponding to the
midpoint between the nadir PSA (nPSA) date and that
of the first PSA rise (14). nPSA is the lowest value of
total PSA reached after treatment.

It was assumed as acute toxicity the signs
and symptoms that appeared up to 120 days after
treatment and as late toxicity the side effects
manifested after this date (15).

The Radiation Therapy Oncology Group
(RTOG) system was used for evaluation of acute
toxicity of brachytherapy in gastrointestinal (GI) and
in genitourinary (GU) tracts (15). To analyze late
toxicity, the RTOG/European Organization for
Research and Treatment of Cancer (EORTC) (15)
criteria was used (Appendix-1).

In this study, toxicities were evaluated during
personal interviews performed by the physician in
charge every 4-6 months after implantation, who
recorded PSA values, the physical and laboratory
findings. It was not possible to evaluate toxicity in three
patients.

The statistical method applied was the chi-
square test for the categorical variables and the t-
Student test for the continuous variables. Actuarial
three and five years biochemical disease free survival
(BDFS) and the possible influence of certain factors
(external beam radiotherapy, neoadjuvant hormone
therapy, risk group category) on biochemical disease
control were analyzed by the Kaplan-Meier method
and the log-rank test. A significance level of 5%
probability (p < 0.05) and a confidence interval with
95% (CI95) probability were adopted. Statistic analysis
was performed through the SPSS program for
Windows version 13.0 (SPSS IncTM, Chicago).

This study was approved by the Ethics
Research Committee of the Clementino Fraga Filho
University Hospital of Rio de Janeiro Federal
University, carrying out determinations set by the
National Council of Ethics in Research and Resolution
196/96 of the National Health Council.

RESULTS

We analyzed 105 patients, and 90 cases were
selected for evaluation. There were 12 deaths, not
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related to the prostate disease, and three patients were
lost to follow-up.

Mean age was 68 years (46 - 90; 95CI: 66.3
- 69.48), and the mean iPSA was 13.65 ng/mL (3.2 -
70; 95CI: 10.99 - 16.32).

Median Gleason score was 6 (2 - 9), with
80% showing Gleason from 2 to 6 (72 patients) and
20% with Gleason > 6 (18 patients).

77 patients (85.5%), were staged as T2b-T2c
and 13 patients (14.5%) as T1c-T2a.

Biochemical disease control was achieved in
62 (69%) of the 90 patients, after a mean follow-up
period of 70 months (25-108; 95CI: 63.18 - 76.62).
Biochemical disease control according to risk group
category can be seen in Table-1. The mean time for
biochemical recurrence was 22 months (15-66; 95CI:
14,48 - 29,45).

Evaluation of the interference from various
factors (risk groups, age, iPSA value, Gleason score,
clinical stage, use of neoadjuvant hormone therapy,
association with external beam radiotherapy, V

100,

D
90

) in the biochemical control rate showed that the
risk group classification influenced the results,
becoming evident that the lower the risk group, the
greater the chances of therapeutic success.
Biochemical disease control rate was 79% for low
risk patients, 71% for intermediate risk and 52% for
the high risk (p = 0.039).

Actuarial global analysis showed that mean
iPSA in patients who attained biochemical disease
control was 10.66 ng/mL (3.20 - 70. 95CI: 8.13 - 13.18)
and 20.29 ng/mL for the biochemical recurrence group
(4.80 - 65. 95CI: 14.22 - 26.35), leading to the
conclusion that the lower the iPSA value, the higher
the biochemical disease control rate (p = 0.001).

Association of Iodine-125 seeds
brachytherapy with external beam radiotherapy, used
for intermediate and high risk patients, showed a
positive result; out of 15 patients submitted to this
combined treatment, 93% (14) achieved biochemical
control, against 52.4% (22) in those who received
isolated brachytherapy (p = 0.05).

Factors that had no statistically significant
influence in the results were age (p = 0.412), Gleason
(p = 0.095), clinical stage (p = 0.228) and neoadjuvant
hormone therapy (p = 0.070).

The mean V
100

was 82.9% (46.2 - 99; 95CI:
79.2 - 86.7) and mean D

90
 was 138.2 Gy (100.9 Gy -

170 Gy; 95CI: 133 Gy - 144 Gy). V
100

 and D
90

 did not
show any influence in the results with p values of 0.365
and 0.297 respectively.

Analysis performed discriminately for
different risk groups showed that low risk group did
not suffer influence of any factors above-mentioned.

However, there was a statistically significant
influence of iPSA and D

90
in the results of intermediate

risk category where patients with biochemical disease
control had a mean iPSA of 9.14 ng/mL (3.50 - 17.
95CI: 7.43 - 10.85) while in biochemical recurrences
the mean iPSA was 22.19 ng/mL (7.40 - 65. 95CI:
10.07 - 34.31), with p = 0.001. Mean D

90
was higher

in patients with biochemical disease control - 141.6
Gy (95CI: 132.9 Gy - 149.3 Gy) than in those with
biochemical recurrence - 111.9 Gy (95CI: 87.8 Gy -
136 Gy), where p = 0.041.

In high risk category, the association with
external beam radiotherapy had statistically significant
influence, obtaining 87.5% biochemical disease control
in cases submitted to the combined treatment against
33.4% in those who received isolated brachytherapy
(p = 0.013).

BDFS for three and five years were 76% e
70%, respectively (Figure-1). Five years BDFS,
stratified by risk groups were 78%, 62.5% e 55% (p
= 0.53) for low, intermediate and high risk, respectively
(Figure-2). Combination of brachytherapy with
external beam radiotherapy gave 76.7% five years
BDFS, while in the brachytherapy alone group, the
rate was 40.7% (p < 0.05) (Figure-3). Neoadjuvant
hormone therapy did not improve the 5 years BDFS.

Table 1 – Biochemical disease control according the risk
groups.

Risk       N         Biochemical Disease
Groups                Control – N (%)

Low 33 26 (79%)
Intermediate 34 24 (71%)
High 23 12 (52%)



756

Brachytherapy in the Treatment of Prostate Cancer

In patients submitted to this therapy a BDFS rate of
68%, was obtained against 71% in the untreated group
(p = 0.88) (Figure-4).

Iodine-125 seeds brachytherapy presented
low morbidity, with acute and late toxicity characterized
by mild to moderate symptoms, controlled by palliative
medication, allowing patients to perform normal

activities in most cases. Tables-2 and 3 relate degrees
of toxicities in GU and GI tracts.

It can be conclude that, most patients had low
levels of acute and late toxicities (grades 0, 1 e 2)
with a predominance of urinary symptoms (grades 1
and 2) in the first four months after brachytherapy
(67.8%) over GI complains (26.4%).

Figure 1 – Biochemical disease free incidence.

Figure 2 –  Five years biochemical disease free survival (BDFS) for risk groups.
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Late toxicity was also of low intensity and
frequency, requiring palliative medication in 8 patients
and therapeutic intervention in 7.

The association with external beam
radiotherapy or the use of neoadjuvant hormone
therapy did not have statistically significant
interference in GU / GI acute and late toxicities rates
(Table-4).

COMMENTS

The parameter used for evaluation of response
to treatment and for comparison with other authors/
results was the biochemical PSA recurrence, defined
by ASTRO consensus (14).

Although radical prostatectomy offers high
biochemical disease control rates, similar results can

Figure 3 – Five years biochemical disease free survival (BDFS) for the combination of brachytherapy with external beam radiotherapy.

Figure 4 –  Five years biochemical disease free survival (BDFS) with neoadjuvant hormone therapy.
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be found in literature with external beam radiotherapy
or Iodine-125 seeds brachytherapy (16-18).

A survey of 90 patients with localized prostate
cancer, treated by brachytherapy with Iodine-125
seeds in this clinic, showed biochemical disease control
similar to those published by other centers, which
achieved rates varying from 66-88%, for 5 to 12 years
of follow-up (3,4,10,12).

Analysis of results stratified by risk groups
showed that low risk patients reached biochemical
control in 79%, intermediate risk in 71% and high risk
in 52%. Equivalent results were published by Blasko
et al. (16), who reported biochemical control of 94%,
82% and 65% for low, intermediate and high risk
cohorts respectively. Izard et al. (19) published
biochemical control after three years, of 100%, 97%

Table 2 – Acute toxicity (RTOG).

Grade        0        1      2      3      4 5

G U 18 (20.7%) 50 (57.5%) 9 (10.3%) 6 (6.9%) 4 (4.6%) 0
G I 64 (73.6%) 22 (25.3%) 1 (1.1%) 0 0 0

GU = genitourinary; GI = gastrointestinal.

Table 3 – Late toxicity (RTOG/EORTC).

Grade        0        1      2      3      4 5

G U 68 (78.2%) 11 (12.6%) 3 (3.4%) 3 (3.4%) 2 (2.3%) 0
G I 79 (90.8% 01 (1.1%) 5 (5.7%) 2 (2.3%) 0 0

GU = genitourinary; GI = gastrointestinal.

Table 4 – Toxicity significance.

   External Beam Radiotherapy                 Neoadjuvant Hormone Therapy

   Acute     Late                    Acute                      Late
G U p = 0.327 p = 0.603                  p = 0.055                   p = 0.805
G I p = 0.775 p = 0.621                  p = 0.619                   p = 0.750

GU = genitourinary; GI = gastrointestinal.

e 81% for low, intermediate and high risk groups,
respectively, with 93% BDFS. BDFS achieved in this
work, after three years of surveillance, was 76%, while
after 5 years, the values were 78%, 62.5% and 55%
for low, intermediate and high risk groups. Similar
results were obtained by Kwok et al. (20) who refer
BDFS in 85%, 63% and 24%, and by Guedea et al.
(21), who obtained 92%, 74% and 55%, for low,
intermediate and high risk groups, respectively.

Analysis of the relation between iPSA values
and the probability of biochemical disease recurrence
showed that the higher the iPSA the greater the chance
of biochemical recurrence, which was also described
by Sylvester et al. (12), who achieved biochemical
control rates of 76.4% for iPSA ≤ 10 ng/mL and 52.8%
for iPSA > 20 ng/mL.
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Stock et al. (22) demonstrated that the dose
delivered in the prostate is a significant predictive
factor for biochemical recurrence, as patients who
receive more than 140 Gy of the total dose in 90% of
the prostate (D

90
 > 97%) attained biochemical control

in 92% compared to 62% among those with D
90

 <
140 Gy. In the present study, D

90
only had statistically

significance in intermediate risk group, when evaluated
isolatedly. Actuarial global analysis, however, showed
that D

90
 was not statistically significant.
Jani et al. (2) published evident benefits

with the combination of external beam radiotherapy
and brachytherapy for intermediate and high risk
patients, where biochemical disease control was
70% against 50% for those submitted to isolated
brachytherapy. Our results also confirm the
advantage of combined treatment, especially for
high risk patients, who achieved biochemical control
in 87.5% against 33.4% in those who received
isolated brachytherapy.

The main purpose for neoadjuvant hormone
therapy is the reduction of prostate size when volume
is over 50 g (8,9). This was also the rational for its
prescription in this work. Its antineoplastic property still
presents questionable effects (10), with controversial
application (23). This study was unable to show any
improvement in biochemical disease control rates with
the use of neoadjuvant hormone therapy.

Data from literature demonstrate that
morbidity of brachytherapy with Iodine-125 seeds is
similar to those of external beam radiotherapy and
radical prostatectomy (23,24). The GU acute toxicity
was of low intensity (grade 0-2 RTOG) and easily
controlled in 88.5%. Singh et al. (24) also related
low acute GU toxicity (grade 0-2) among 91% and
in 100% for GI tract, with no RTOG grade 3 or 4.
Izard et al. (19) also published low rates of acute
toxicity, obtaining grade 0-2 in 97.4%, grade 3 in 2.6%
and no grade 4.

Zapatero et al. (25) e Valicenti et al. (26) did
not found any relation between neoadjuvant hormone
therapy and acute GI toxicity, however, there was a
rise in GU acute toxicity. This work also did not report
any increase in acute toxicity of the GI, but a slight
rise in that of GU, although not reaching statistic
significance.

The combination with external beam
radiotherapy did not increase acute and late toxicities
of GU and GI in any significant way, which is in
accordance with Gelblum et al. (27,28).

Further work-up is being prepared with higher
number of patients for later analysis, and for
comparison of results employing the ASTRO and
PHOENIX (29) failure definition. Recent studies
suggest the PHOENIX consensus as the best
definition of biochemical disease recurrence (30,31).

CONCLUSION

Brachytherapy with Iodine-125 seeds is
currently accepted as an alternative treatment for
localized prostate cancer. Its biochemical disease
control results are similar to those of traditional
therapeutic methods, with low to moderate morbidity
for the GU and GI tracts.

The best results are attained in low and
intermediate risk groups. In high risk category,
brachytherapy also shows competitive efficacy,
requiring further studies to improve results in this bad
prognostic group.

Clinicopathological data with greatest
influence in biochemical relapse rates was iPSA value
and the classification in risk groups according to the
prognostic factors present in each patient.

It can be concluded that, although our
preliminary results might have limited statistical power
due to small number of patients, they are in
accordance with the current literature.
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Appendix – 1

Acute RTOG
scale

GU

GI

Late RTOG/
EORTC scale

GU

GI

Grade 1

Frequency of
urination or nocturia
twice pretreatment
habit/dysuria or

urgency not
requiring medication.

Increased frequency
or change in quality
of bowel habits not

requiring medication/
rectal discomfort not
requiring analgesics.

Grade 1

Frequency during
day 0,5-1h; nocturia
2-3; slight dysuria or

microscopic
hematuria requiring

no medication,
bladder capacity >

300 cc.

Mild diarrhea, mild
cramping, bowel

movements 2-5/day,
slight rectal
discharge or

bleeding.

Grade 2

Frequency of urination
is less frequent than

every hour (day: 12-16
times; nocturia 5-8

times)/dysuria,
urgency, bladder

spasm requiring local
anesthetic.

Diarrhea requiring
parasympatholytic

drugs/ mucous
discharge not

necessitating sanitary
pads/ rectal or
abdominal pain

requiring analgesics.

Grade 2

Frequency during day
1-2h; nocturia 4-6;

moderate dysuria or
intermittent hematuria
requiring medication,
bladder capacity  150-

300 cc.

Moderate diarrhea,
intermittent severe
cramping, bowel

movements >5/day,
rectal discharge,

intermittent  bleeding.

Grade 3

Frequency of urination
is more frequent than
every hour (day>16

times; nocturia>8 times)/
dysuria, bladders spasm,

urgency requiring
frequent regular
narcotic/ gross

hematuria.

Diarrhea requiring
parenteral support/

severe mucous or blood
discharge necessitating

sanitary pads/
abdominal distension.

Grade 3

Frequency during day
>2h; nocturia >6; severe

dysuria, frequent
hematuria, bladder

capacity  100-150 cc.

watery diarrhea,
obstruction requiring

surgery, bleeding
requiring surgery.

Grade 4

Hematuria requiring
transfusion/

obstruction not due
to clots/ ulceration/

necrosis.

Obstruction, fistula,
or perforation; GI
bleeding requiring

transfusion;
abdominal pain or

tenesmus requiring
tube decompression
or bowel diversion.

Grade 4

Necrosis, severe
hemorrhagic

cystitis, bladder
capacity < 100 cc.

Necrosis,
perforation.

Grade 0 = no morbidity; Grade 5 = death; GU = genitourinary; GI = gastrointestinal.
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EDITORIAL COMMENT

Franca and colleagues report on their experi-
ence with low dose rate (LDR) - brachytherapy (BT)
and BT combined with external beam radiation therapy
(EBRT) for clinically localized prostate cancer in their
initial series of 105 patients. It is one of the first South-
American studies evaluating functional and oncologi-
cal outcomes after LDR-BT. One criticism is clearly

the small number of patients treated. Consequently, it
has to be mentioned that all analysis performed in this
study might suffer from a lack of statistical power
and historical biases due to the small patient group
and the learning curve during implantation in the very
first patients. A small number of treated patients might
be explained by the fact that LDR-BT is an expen-
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sive procedure and not affordable by the majority of
patients in a developing country.

However, the authors have now overcome a
learning curve of around 60 treated patients, which,
according to the study of Lee and co-workers, are
required to achieve adequate D90 and V100 values
(1). As a result of this learning process, V100 (mean
82.9%) and D90 (mean 138.2 Gy) are still below the
generally required values. Acute and late toxicity
scores were low and not significantly worse when
LDR-BT was combined with EBRT. As an end-point,
the American Society for Therapeutic Radiation On-
cology (ASTRO) definition of PSA failure was still
used. Biochemical disease control rates were 79%,
71% and 52% in low, intermediate and high risk pa-
tients, respectively. Even though the mean number of
patients treated per year was obviously lower than
20, these biochemical control rates, at least achieved
in the low and intermediate risk groups, are compa-
rable and in accordance to those of larger series from
experienced centers (2-4). They document that PSA-
relapsed patients have a lower D90 than patients with
no evidence of biochemical recurrence, underlining
the importance of the established values for D90.
However, it is critical to compare the oncological re-
sults of the present study with large “LDR-BT only”

series, as EBRT adds significant therapeutic benefits
and the role of combined LDR-BT and EBRT remains
to be clarified.

We compliment the authors on their readiness
to publish their preliminary and not yet perfect results
achieved with a method of growing interest and indi-
cations.
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ABSTRACT

Objective: Radical cystectomy is the standard treatment for invasive bladder carcinoma in elderly patients at major surgical
centers. As yet no data are available as to the question whether radical surgery on the genitourinary tract of patients over 75
can also be carried out at municipal hospitals with comparable intra and postoperative morbidity, and respective mortality.
Materials and Methods: 452 radical cystectomies and urinary diversions as ileum conduits or ileum neobladders due to
transitional cell carcinoma were carried out at three municipal hospitals between 1992 and 2004. At the time of the surgery,
44 patients (9.7%) were ≥ 75 (75-84) (Group-1), by comparison 408 patients were younger than 75 (35-74) (Group-2). Compari-
sons are to be made between the groups for 30 day mortality, 30 day reoperation rate, early complication rate (≤ 3 months),
late complication rate (> 3 months), progression-free survival, and overall survival. The results are to be discussed in view
of the international literature. Mean follow-up was 49 months (median: 38 months).
Results: The perioperative mortality in Group-1 was 2.3% compared to 2.5% in Group-2 (p = 0.942). There was no significant
difference in the perioperative mortality with regard to the different case load of the evaluated hospital. There were no
significant group differences regarding the 30 day reoperation rate, early and late complications. Progression-free and
overall survival of all patients after 5 years was 56.1% and 53.6% respectively; here again the differences between the age
groups was not significant (p = 0.384 and p = 0.210). Our results for patients ≥ 75 do not differ from the published data of
large clinics with a high cystectomy frequency.
Conclusions: Our data confirm that radical cystectomy on elderly patients can also be carried out in municipal hospitals
with acceptable mortality and morbidity rates. Of prime importance is a careful patient selection based on comorbidity
scores and possibly geriatric assessment.

Key words:  bladder neoplasms; cystectomy; age; ileum; survival
Int Braz J Urol.  2007; 33: 764-76

INTRODUCTION

The highest incidence of transitional cell car-
cinoma of the bladder is in the 7th decade. Around
20-40% of transitional cell carcinomas consist of a

muscle invasion, initially or in progress; standard treat-
ment continues to be radical cystectomy (RC) with
urinary diversion. Improvements in medical care have
produced a continuous rise in life expectancy in Eu-
rope. In 2025, the proportion of over 65-year-olds
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worldwide will rise from 390 to 800 million and will be
around 10% of the total population (1,2). Consequently,
RC in old age will become increasingly important. By
comparison, RC with urinary diversion is the most in-
vasive surgery in the urogenital tract with accepted
perioperative mortality between 1 and 8% (3-5). Ac-
cording to a Dutch analysis of patients ≥ 75 with tu-
mor disorders, 73% of patients had relevant ancillary
disorders, 20% of these even had two or more addi-
tional diagnoses (6).

Consistent advances in surgical technique,
anesthesia of patients and postoperative intensive
medical care also makes RC possible for the elderly
(7). Even so, a positive benefit/risk ratio should al-
ways be present here. Especially in elderly patients it
must be ensured that treatment does not produce even
more problems than those from the disease. In recent
years, various university clinics have presented their
positive experiences with RC on carefully selected
elderly patients (8-33). At present, no studies are avail-
able in the international bibliography that indicates that
this surgery in elderly patients is possible in an ac-
ceptable quality at municipal hospitals without a high
level of annual cystectomies.

The goals of the current study are to update
our experience in a rigorously defined population from
three municipal hospitals and to compare the outcomes
between younger (< 75 years) and older patients (≥
75 years). Especially, we sought to explore the influ-
ence of age on pathologic characteristics, overall sur-
vival rates, disease recurrence-free survival rates,
complication rates, operative mortality and length of
hospital stay.

MATERIALS AND METHODS

All RC carried out between February 1992
and September 2004 at the Urological Departments
of the Vivantes-Clinics Berlin-Friedrichshain (n = 268;
mean annual case load: 21.5) and Berlin-Am Urban
(n = 196; mean annual case load: 15.5) and at the
Carl-Thiem Hospital Cottbus (n = 54; mean annual
case load: 4.5) were listed retrospectively. For this
study, 66 patients were excluded from the total of 518
consecutive cystectomies. Reasons for this were the

presence of gynecological malignancies where the
cystectomy was carried out during frontal exentera-
tion (n = 25) and palliative cystectomy with docu-
mented distant metastasis (n = 12). 29 patients had
non-urothelial carcinoma of the bladder (14 had ad-
enocarcinoma, 9 had squamous cell carcinoma, 5 had
mesenchymal tumor and one had a neuro-endocrine
tumor), which were also disregarded in this study.

Consequently, 452 patients with primary tran-
sitional cell carcinoma of the bladder were evaluated,
who had been subjected to curatively intended RC
with simultaneous bilateral pelvic lymphadenectomy.
The study group consisted of 347 male (76.8%) and
105 female (23.2%) patients (ratio 3.3:1). The mean
patient age when cystectomy took place was 64.3 (35-
80) with a median of 64.9. When surgery took place,
44 patients (9.7%) were ≥ 75 (75-84) (Group-1), by
comparison, 408 patients were younger than 75 (35-
74) (Group-2).

The indication for radical cystectomy con-
sisted of the muscle invasive tumor stage without dis-
tant metastases (n = 338) as well as of BCG-refrac-
tory, undifferentiated tumor recurrence (Ta, T1, Tis)
(n = 91). In 23 cases, radical cystectomy took place
due to a rTa/1(m), G2 tumor that could not be con-
trolled in TUR-B. None of the assessed patients re-
ceived neo-adjuvant chemotherapy.

Local tumor stage (pT-stage) and the lymph
node status were described according to the TNM
classification of the UICC (6th edition, 2002) (34).
Pathological stages were defined with organ confined
and lymph node negative tumors (pT0, pTis, pTa-pT2b),
extravesical growing and lymph node negative tumors
(pT3a-pT4b) as well as the lymph node positive tu-
mors (pT0-pT4, pN+).

The preoperative procedures included physi-
cal examination, blood tests, determination of renal
and hepatic function as well as the metabolic status.
Spirometry, exercise ECG, echocardiography and
coronary angiography were only carried out to clarify
special questions. A CT scan of the thorax and abdo-
men as well as an x-ray of the thorax was done on all
patients. Exceptional cases also involved bone scin-
tigraphy. Patients were admitted to hospital 48 hours
before surgery; mechanical intestinal preparation, in-
travenous fluid substitution and blood transfusion for
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anemia followed. All patients were given a
perioperative, prophylactic wide spectrum antibiotic.

A nasogastric tube, intra-arterial pressure
measurement and a central venous catheter were
placed intraoperatively. On all patients a thoracic peri-
dural catheter (PDC) was preferred, however only
placement of a lumbar PDC frequently took place (n
= 221). For men, the surgery consisted of a radical
cystoprostatectomy and for women of a radical
urethrocystectomy including the uterus and the ante-
rior vagina. Appendectomy (where not yet done) and
bilateral pelvic lymphadenectomy were carried out on
all patients. The urinary diversion after RC took place
as an ileum conduit (n = 260, 57.5%) or as ileum
neobladder (n = 192, 42.5%). Irrespective of the uri-
nary diversion, all ureters were catheterized.

All patients received direct post surgical moni-
toring on the anesthesiology intensive care unit. The
nasogastric tube was removed when food was pro-
vided again and reflux had ceased. Prophylactic anti-
coagulation continued as planned for 4 weeks. Re-
moval of the ureter stent took place after 10-14 days.

During the initial two postoperative years, all
patients received after care at 3 monthly intervals,
which was extended to 6 months from the third post-
operative year onwards. Annual checkups were car-
ried out after the fifth postoperative year. These check-
ups involved a review of total body status, abdominal
sonography and thorax X-ray as well as determining
the lab chemical parameters. An excretory urogram
was carried out after 3 months and then annually, the
use of CT, MRI and bone scintigraphy depended on
the individual facts.

The perioperative mortality (every death
within 30 days of cystectomy), the 30 day reoperation
rate, early complications (every complication within 3
months of cystectomy) and late complications (> 3
months after cystectomy) were noted. Also recorded
was the intraoperative blood loss, the operating time,
the blood transfusion rate and the inpatient period as
well as the general preoperative status according to
the criteria of the American Society of Anesthesiolo-
gists (ASA) (35).

The oncological progress was determined as
progression-free survival and as overall survival. Pro-
gression-free survival represents the time between

radical cystectomy and initial finding of tumor relapse;
whereby patients who died without tumor progress
were censored at the time of death. Overall survival
consists of the time from radical cystectomy until death,
irrespective of cause. All patients alive when the study
ended were censored according to their follow-up.

The mean observation time for the complete
patient group was 49 months with a maximum follow-
up of 13 years and 2 months. 83% of all patients had
a ≥ 12 month observation period; the aftercare up-
date took place in June 2005.

The survival probability and progression rate
was determined with the Kaplan-Meier method. The
Log-Rank test was used for checking the differences
in the survival rates between the groups. The Mann-
Whitney, respectively Chi-square test determined sig-
nificant differences in the distribution of patient char-
acteristics and tumor stages. A difference was de-
fined with a significance level of p ≤ 0.05.

RESULTS

Table-1 shows the demographic factors, pa-
tient characteristics and the distribution of study cri-
teria (total and per group) perioperative mortality, 30-
day reoperation rate, early complications, late compli-
cations, intra-operative blood loss, operating time, blood
transfusion rate and the length of stay in hospital. Sig-
nificant differences could only be shown in the gen-
der ratio and the type of urinary diversion, whereby
Group-1 patients had a proportionately higher female
ratio (p = 0.038) and were provided relatively more
frequently with an ileum conduit (86.4% against
54.4%, p < 0.001). No differences were shown in the
criteria in Table-1 for the case load, for example, the
hospital with the lowest cystectomy frequency (on
average 4.5 per annum) had a perioperative mortality
of 0%. In Group-1 there was just one perioperative
death (2.3%); an 83-year-old patient died on the 12th
postoperative day from a fulminant pulmonary embo-
lism. Early complications were noted on 180 patients
(39.8%). These consisted primarily of asymptomatic
hydronephrosis, mild forms of disturbed wound heal-
ing and postoperative intestinal atony, which did not
need any surgical intervention. During the period un-
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der review, late complications were observed on 159
patients (35.2%). These mainly consisted of hydro-
nephrosis and mild metabolic acidosis. The 30 day
reoperation rate was 5.3% (24 patients, Table-2).
There were no significant differences between the
groups where the complication and reoperation rate
were concerned.

There were no significant differences be-
tween the age groups in the pathological tumor stage
(Table-3). Progression-free and overall survival of all
452 patients after 5 years was 56.1% and 53.6%, re-
spectively (Table-3). Only 65% lived progression-free
after 2 years, so that the majority of tumor progres-
sions were noted in the initial two years after RC. In
the initial 36 months after surgery, 36% of patients
died, most as a consequence of progressed carcinoma

of the bladder. There were no significant differences
in overall (p = 0.210, Figure-1) and progression-free
survival (p = 0.384, Figure-2) between the age groups.

COMMENTS

In various publications from the 1980’s, RC
and urinary diversion on elderly patients had a high
perioperative mortality exceeding 10% (9, 11,17). In
a study by Thomas and Riddle, with 12%, it was vir-
tually twice as much for patients over 65 than for pa-
tients under 65 years (11). Over the last 20 years, this
impression has changed considerably due to improved
anesthesiology and intensive therapy capabilities (7,36).
In 12 studies over the past 10 years, a 0-7.3%

Table 1 – Demographic information, patient characteristics and clinical outcome of 452 patients after radical cystec-
tomy (total and stratified according to age groups). The p-value refers to the comparison between the age groups.

Factors

Mean follow-up (months)
Patient age (years)

Median
Mean (± SD)
Range

Gender ratio (M; F)
Urinary diversion

Ileum conduit
Ileal neobladder

Perioperative mortality
30-day Re-OP rate
Early complications
Late complications
ASA Score

Score 1
Score 2
Score 3
Score 4

Mean blood loss (mL) ± SD
Mean number of EC ± SD
Mean OP time (min.) ± SD
Mean in patient time (d) ± SD

Total Group
n = 452 (%)

49.1

65.0
64.3 (8.7)

35-84
3.3:1

260 (57.5)
192 (42.5)
11 (2.4)
24 (5.3)

180 (39.8)
159 (35.2)

45 (10)
211 (46.7)
170 (37.6)
26 (5.7)

933 ± 523
3.39 ± 2.3
279 ± 59
22.2 ± 5.1

Group-1
n = 44 (%)

36.4

77.6
78.3 (2.8)

75-84
1.8:1

38 (86.4)
6 (13.6)
1 (2.3)
2 (4.5)

17 (38.6)
17 (38.6)

0
14 (31.8)
26 (59.1)
4 (9.1)

987 ± 957
3.84 ± 3
266 ± 54
27.5 ± 10

Group-2
n = 408 (%)

50.1

63.7
62.7 (7.8)

35-74
3.6:1

222 (54.4)
186 (45.6)
10 (2.5)
22 (5.4)

163 (40.0)
142 (34.8)

45 (11)
197 (48.3)
144 (35.3)
22 (5.4)

928 ± 453
3.35 ± 2.2
281 ± 60
21.6 ± 3.9

   p Value
= 0.033

< 0.001

= 0.038
< 0.001

= 0.942
= 0.812
= 0.866
= 0.621
< 0.001

= 0.471
= 0.171
= 0.128
< 0.001

EC = erythrocyte concentrates; SD = standard deviation.



768

Radical Cystectomy for Elderly Patients

Table 2 – Re-operation rate (30 days) for each age group. The p-value refers to the comparison between the age groups.

Cause of  Re-operation

Small bowel obstruction (ileus)
Fascial dehiscence
Urinary leak / urinary fistula
Hemorrhage /bleeding
Enteric fistula
Pulmonary embolus
All

Total Group
n = 452 (%)

Group-1
n = 44 (%)

Group-2
n = 408 (%)

p Value

0.801
0.642
0.642
0.568
0.167
0.742
0.812

12 (2.9)
2 (0.5)
2 (0.5)
3 (0.7)
2 (0.5)
1 (0.2)

22 (5.4)

1 (2.3)
0
0
0
1 (2.3)
0
2 (4.5)

13 (2.9)
2 (0.4)
2 (0.4)
3 (0.7)
3 (0.7)
1 (0.2)

24 (5.3)

perioperative mortality was shown for RC on patients
over 70 (Table-4) (22-33). Although no deaths oc-
curred in 5 of these studies, 20 patients died in the
other 7. One perioperative death occurred amongst
the 44 elderly patients in our study (Group-1), due to
fulminant pulmonary embolism despite heparinization.
The postoperative early complications rate in the stated
current studies was between 27% and 74% (22-33).
In most cases, the complications were not directly
connected to the operation. Urinary infections, respec-
tively pyelonephritis (0-32%), pulmonary infections (0-
20%), cardiovascular complications (6-38%) and
amentia state (11-20%) occurred most frequently.

Prolonged obstipation (8-35%) and disturbed wound
healing (6-24%) were prime factors for complications
arising in direct relationship to the operation (22-33).
When comparing morbidity rates for cystectomies on
younger and elderly patients, most authors were un-
able to detect any significant difference (Table-4). The
rate of late complications varies in the already quoted
current studies between 12 and 35% (22-33). These
consist primarily of surgical complications, whereby
the most frequent were ileus symptoms, incisional
hernias and incontinence after orthotopic bladder re-
placement. This is comparable with the situation of
younger patients, where problems primarily arise long-

Table 3 – Pathological parameters and survival rates of 452 patients following radical cystectomy (total and stratified
according to age groups). The p-value refers to the comparison between the age groups.

Factors

Mean follow-up (months)
Pathological tumor stage

pT0-pT2, pN0
pT3-pT4, pN0
pN+

3 years total survival (%)
3 years PF survival (%)
5 years total survival (%)
5 years PF survival (%)

Total Group
n = 452 (%)

049.1

213 (47.1)
112 (24.8)
127 (28.1)
062.9
059.6
053.6
056.1

Group-1
n = 44 (%)

36.4

20 (45.5)
13 (29.5)
11 (25.0)
56.7
55.8
49.1
49.6

Group-2
n = 408 (%)

050.1

193 (47.3)
099 (24.3)
116 (28.4)
063.6
060.0
054.1
056.7

p Value

0.033
0.725

0.210
0.384
0.210
0.384

PF = progression-free.
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term with regard to urinary diversion. The indication
for continent, orthotopic urinary diversion was strictly
specified in the assessed hospitals for patients over
75. Apart from the clearly defined non-oncological
contraindications for orthotopic bladder replacement
(renal insufficiency, cerebrovascular insufficiency), a
raised anesthesiology risk profile (ASA ≥ 3) was seen
as a relative contraindication in this age group since,
apart from the operating time, the morbidity is simi-
larly increased by the related urinary diversion.

Post-operative transitory psychotic syndromes
were frequently reported in relation to major surgical

Table 4 – Bibliography overview of studies concerning radical cystectomy on elderly patients.

Definition of
Elderly Patients
(years)

70-80
≥ 70
≥ 80
≥ 65
≥ 70
≥ 80
≥ 65
≥ 80
≥ 70
≥ 80
> 70
≥ 70
≥ 75
≥ 70
≥ 80
≥ 70
≥ 70
> 80
≥ 75
≥ 75
≥ 75
≥ 80
≥ 70
≥ 75
≥ 75
≥ 80
≥ 75

Number of
Patients

Mortality
Rate (%)

Differences to
Younger Age

Groups

-
-
-

Yes
-

No
-
-

No
-
-

No
No
-
-

No
No
-
-
-

No
Yes
No
-
-

No
No

Early and Late
Complication

Rate (%)

40.0
54.0/-
47.0/-

-
-

67.0∗
34.0/-
33.0
34.0

-
7.7#

-
28.0/48.0

-
51.0

29.0/12.4
-

61.0
28.0/9.0
64.0/24.0
47.1/33.3

74.1/-
29.7/12.0
40.7/35.2†

22.0/11.0
30.0/14.0
38.6/38.6

Differences to
Younger Age

Groups

-
-
-
-
-

Yes
-
-

No
-
-

No
No
-
-

No
-
-
-
-

No
-

No
-
-

No
No

    Author (year)

Kursh (1977) (8)
Zingg (1980) (9)
Zincke (1982) (10)
Thomas (1982) (11)
Drago (1983) (12)
Tachibana (1983) (13)
Skinner (1984) (14)
Ogawa (1985) (15)
Wood (1987) (16)
Orihuela (1987) (17)
Bollack (1989) (18)
Leibovitch (1993) (19)
Navon (1995) (20)
Koch (1996) (21)
Stroumbakis (1997)(22)
Figueroa (1998) (23)
Rosario (2000) (24)
Lance (2001) (25)
Chang (2001) (26)
Gamé (2001) (27)
Saika (2001) (28)
Gschwend (2004) (29)
Gupta (2004) (30)
Deliveliotis (2005) (31)
Zebic (2005) (32)
Clark (2005) (33)
Present data

25
24
19
41
28
9

77
9

38
7

39
42
21
47
44

404
33
36
44
25
12
27
41
54
46
50
44

0.0
18.0
5.3

12.0
0.0
0.0
3.9
0.0
5.3

14.0
2.5
9.5
9.5

-
4.5
2.8
0.0
0.0
0.0
4.0
0.0

-
7.3
1.9
4.3
0.0
2.3

∗  = dementia rate; # = reoperation rate; † = surgical complications only.

interventions (37). In our study, postoperative disori-
entation was observed on 3 patients (6.8%) in Group-
1, which was clearly below the rates reported in the
bibliography by up to 30% (14,22,23,27,30). Careful
intraoperative monitoring (preventing ischemia and
hypoxia), adequate postoperative analgesia and good
patient selection using comorbidity scores and, possi-
bly, geriatric assessment, assist in preventing postop-
erative transitory psychosis. The preoperative cardio
pulmonary risk assessment, the Charlson comorbidity
score (38) and the ASA score (34) appear suitable
for identification of a RC patient, from amongst the
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Figure 1 – Overall survival of 452 patients after radical cystectomy for a transitional cell carcinoma of the bladder, stratified according
to age groups (≥ 75 against < 75 years, Kaplan-Meier method).

Figure 2 – Progression-free survival of 452 patients after radical cystectomy for a transitional cell carcinoma of the bladder, stratified
according to age groups (≥ 75 against < 75 years, Kaplan-Meier method).
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candidates, who has an increased risk of early mor-
tality from non-malignant associated diseases and
postoperative complications. Stratification according
to comorbidity provides prognostic information beyond
the actual age of the patient. In this connection, the
ASA score appears to be the best validated despite
the inherent subjectivity of this graduation system. In
a study by Malavaud et al., the ASA score was the
only independent predictor for complications after RC
(39). Wolters et al. showed in their study that ASA
score 3 (risk ratio: 2.2) and ASA score 4 (risk ratio:
4.2) were associated with a significant increase in
postoperative complications (40). Using the current
data situation, it is not possible to define for patients ≥
75 at which cut-off of one of the available comorbidity
scores only a palliative treatment concept is justified.
Future studies must also evaluate the functional sta-
tus of the elderly based on a geriatric assessment.

On elderly patients with RC, the validation of
optimized pre, intra and postoperative phases for im-
proving patient outcome is undisputed. For our pa-
tients, we implement effective intestinal preparation
with fluid substitution to prevent dehydration, preop-
erative cardiac protection through medication with beta
blockers (41), careful surgical technique, intensive in-
traoperative monitoring, and intensive breathing exer-
cises with early mobilization and early reintroduction
of food are decisive aspects for minimizing morbidity
(42).

In our study, age had no significant influence
on the pathological stage of the tumor, progression-
free survival and overall survival; the differences be-
tween Groups-1 and 2 were only tendentious and not
significant in the 3 criteria. It can be concluded from
this that due to RC, patients ≥ 75 similarly need to be
effectively treated and benefit to an identical extent
from definitive surgery as younger patients. The vir-
tually identical total survival rate indicates that sur-
vival of elderly patients is primarily determined by the
cancer and, presuming careful patient selection, pos-
sible comorbidity is only of subordinate importance
here. By contrast, the results of Clark et al., indicate
that patients over 80 had a lower total survival and
also progression-free survival than younger patients
after RC (33). When evaluating the 12-year data
(1988-1999) of the National Cancer Institute’s Sur-

veillance, Epidemiology and Results, Hollenbeck et al.,
came to the conclusion that patients over 80 also ben-
efit from aggressive treatment, provided an indication
for this can be derived from their tumor stage. It must
however be pointed out that of the 3,354 patients in
this age group, only 11.5% were treated by cystec-
tomy (43).

Some limitations of the study have to be
pointed out. First of all, it mainly represents a retro-
spective collection of every day practice at three
municipal hospitals with 44 elderly patients (9.7% of
all cases) stretched out in a 12 years period. The num-
ber and amplitude of critical variables (perioperative
management, differences in follow-up time between
the groups) makes it quite difficult to draw conclu-
sions. Secondly, the discussion about the definition of
a high volume cystectomy center is still open and not
part of our study. The data in this context are very
conflicting. Hollenbeck et al. postulate a limit of 14
radical cystectomies per annum and department (44).
Linda Elting from Anderson Cancer Center in Hous-
ton / Texas defines the groups low, moderate and high
volume center as ≤ 3 per year, 4 - 10 per year and ≥
10 radical cystectomies per year (45). That would
mean that we have evaluated one moderate and two
high volume centers. Nevertheless we currently do
not intend to join this case number discussion. In Ger-
many there are still considerable differences concern-
ing technical and personal equipment between uro-
logical departments in university hospitals, municipal
hospitals (as evaluated here) and smaller peripheral
hospitals. All of the currently available studies con-
cerning the question whether radical cystectomy is
reasonable in elderly patients originate from univer-
sity hospitals. Hence we regard the question raised
by our study as extremely important, as well we record
the first non-university data on this scale concerned
with that subject.

Radical cystectomy with urinary diversion is
a safe and effective form of treatment for elderly
patients with invasive bladder cancer. The procedure
can also be carried out in patients ≥ 75 with low
perioperative mortality and acceptable morbidity at
municipal hospitals. The precondition for this is a care-
ful preoperative patient selection, which should be
based on the cardio pulmonary status, the ASA score
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and possibly the geriatric assessment. Since the sur-
vival rate of younger and older patients does not dif-
fer significantly in this study, we conclude that pa-
tients ≥ 75 can be similarly effectively treated by RC
and can benefit to an identical extent as younger pa-
tients from definitive surgery.
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EDITORIAL COMMENT

This study addresses the results of radical cys-
tectomy and urinary diversion for bladder cancer, fo-
cusing on elderly patients. A description of peri-op-
erative morbidity and mortality is given, comparing the
group of patients aged 75 years or older, to the group
of patients aged less than 75 years. Data was ac-
quired over more of a decade of activity, at three dif-
ferent Community Hospitals in Germany. The onco-
logical outcome of the series of patients under study
is also reported.

The study addresses an undoubtedly interest-
ing issue, and represents an honest account of every-
day practice. Within the limitations properly acknowl-
edged by the authors, mainly consisting in the retro-
spective nature of the report with the lack of a pre-
set, systematic approach, this appears as an altogether
informative study, worth of some reflections.

Our understanding of radical cystectomy for
bladder cancer is based mainly on the reports from
major referral centers which, as a matter of fact, may
not reflect the general standard approach to bladder
cancer, since there is evidence that radical cystec-
tomy is under-performed, especially so in the elderly,
even within particularly developed health-care sys-
tems (1,2).

The need for re-do surgery in this study was
a sober 5.3 %, that is, objectively low. I believe this
data, as well as others - i.e. medical complications,
length of stay, employment of medical resources, etc.
- should find a place in the issue of case-loads, and be
used as indicators of health-care quality, alongside with
the mere assessment of “volume”. The central infor-
mation of this series from three Community Hospitals

is that radical cystectomy is safe and effective in pro-
viding control of bladder cancer, and it is consistent
with the observations derived from major referral cen-
ters.

In recent years, a more comprehensive knowl-
edge of peri-operative pathophysiology coupled with
the effort of enhancing the postoperative recovery of
organ functions has led to the implementation of a
multimodality peri-operative approach, namely, the so-
called fast track surgery. Such novel approach has
affected significantly on the postoperative course of
abdominal surgery (3), and is currently being intro-
duced in urology, specifically for radical cystectomy
(4). Probably, this would contribute to expand further
the diffusion of radical cystectomy in bladder cancer
patients, including the elderly.
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EDITORIAL COMMENT

Population with longer life expectancy in-
crease continuously not only in developed countries
but also in many other less developed countries. It
means that in the future surgical intervention such as
radical cystectomy (RC) with urinary diversion which
is the standard treatment for muscle invasive bladder
cancer will be more common in elderly.

The authors comprehensively evaluated their
experience in RC on patients’ ≥ 75 years in municipal
hospital. This is an important point because according
to the standard in Germany, municipal hospital will
have less (advanced) technical equipment as well as
medical personnel number compared to university
hospital. With careful preoperative patient evaluation
and selection as well as well-planned perioperative
care their results support other reports in regard of
similar complication and survival between elderly and
younger patients.

Almost half of their patients receive orthoto-
pic ileal neobladder which is considered will prolong
the operative time. However, as stated by the authors,
with effective prevention of dehydration and
perioperative care, the morbidity could be minimized.
Huang & Stein (1) reported that the most common
early complication was related to dehydration whereas
only 15% related to urinary diversion.

This information could encourage other urolo-
gist who works with limited resources to perform RC
as long as with strict selection criteria and well planned
perioperative care.
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EDITORIAL COMMENT

The authors compare complication and sur-
vival rates of patients older than 74 years following
cystectomy for bladder cancer with younger patients.
The study population is recruited from three urologi-
cal departments at municipal hospitals. As mentioned
by the authors, numerous studies in university hospi-
tals exist, and all show that the outcome in older pa-
tients is no worse than in younger patients. It is stated
that the main difference of the current study com-
pared to existing literature is the fact that their pa-
tients were operated at municipal hospitals without a
high volume of cystectomies.

Several studies have clearly indicated a re-
lationship between hospital and/or surgeon volume
and outcomes from treatment (medical or surgical)
from various diseases (1). Birkmeyer et al. (2) re-
ported a decreased postoperative mortality rate fol-
lowing radical cystectomy for bladder cancer at very
high volume hospitals (>11 cases/year) compared
with the rate of very low volume hospitals (< 2 cases/
year), using information from the national Medicare
claims data base and the Nationwide Inpatient
Sample in the United States. In another study, the
same investigator found that the surgeon volume
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accounted for a large proportion of the apparent ef-
fect of hospital volume, which was 39% for radical
cystectomy (3). Using the Health Care Utilization
Project-Nationwide Inpatient Sample, Konety et al.
(4) also demonstrated a significant effect of hospital
volume (low volume < 1.5 cases/year, moderate vol-
ume 1.5 – 2.75 cases/year, high volume > 2.75 cases/
year) on postoperative mortality after radical cys-
tectomy. Furthermore, it was shown in this study that
the effect of hospital volume was greatest in older
patients. Elting et al (Ref. 45 in the article) used data
from the Texas Hospital Discharge Public Use Data
File, indicating that the mortality following cystec-
tomy in high volume hospitals (> 10 cases/year) is
significantly lower. All of these studies obtained their
data from national/statewide databases including all
types of hospitals.

According to the above-mentioned definitions,
the three municipal hospitals in this study are high/
moderate volume centers. Therefore, these results are
a further contribution to the growing body of evidence

on the impact of high volume hospitals and surgeons
on patients’ outcome. The type of hospital is obvi-
ously less important.
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ABSTRACT

Objective: Compare clinical outcomes in patients having urothelial tumors invading less than one half of the depth of
bladder muscle and greater than one half of bladder muscle and, to determine various clinical variables as predictive factors
for survival.
Materials and Methods: According to our inclusion criteria, 57 patients among cases with T2 bladder tumor were selected.
Thirty-five patients (61.4 %) had pT2a (Group-1) and 22 patients (38.6%) had pT2b (Group-2) muscle invasive tumors. Mean
follow up time was 7.3 years for Group-1, and 6.1 years for Group-2. Multivariate analysis was performed in order to identify
possible correlation of clinical variables like age, gender, grade of primary tumor, appearance of local and/ or distant
metastasis with patient outcome.
Results: Five year recurrence-free and overall survival rates were 69.1% and 44.3% for patients with pT2a tumor, whereas
these ratios were 66.1% and 43%, respectively for patients with pT2b tumor (p = 0.896; p = 0.975). Mean overall and
progression-free survival times were 87.7 ± 13.8 and 116 ± 13.12 months for Group-1, while they were 73.8 ± 13.7 and 88.85 ±
12.55 months for Group-2, respectively. On both univariate and multivariate analysis, age was noticed as an independent
predictive factor for survival.
Conclusions: The depth of muscle invasion in bladder tumors has no prognostic significance. Recurrence of the disease
either locally or at distant sites dramatically shortens patients’ life. Being older than 60 years old during the time of radical
surgery, is also a bad prognostic factor for overall and progression-free survival.

Key words:  bladder neoplasms; TNM staging; neoplasm staging; survival
Int Braz J Urol.  2007; 33: 777-84

INTRODUCTION

Bladder carcinoma is the second most
frequent urogenital tumor disease, more than 90% of
which are transitional cell carcinoma (TCC). Nearly
30% of these tumors already are or will progress into
muscle invasive tumor during their follow up (1).

After classification of bladder tumors in 1992,
the AJCC (American Joint Committee on Cancer) and

UICC (Union Internationale Contre le Cancer) revised
this TNM (tumor, lymph node and metastasis) bladder
cancer staging system (2). They divided T2 tumors
(muscle invasive tumor) into superficial (T2a, tumor
invasion in less than one half of the depth of the bladder
muscle) and deep (T2b, tumor invasion in more than
one half of the depth of the bladder muscle). This
need for sub grouping of T2 tumors arose after Jewett
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had reported a significant prognostic difference in
bladder tumor patients with superficial and deep
muscle invasion. Including 18 patients with muscle
invasive bladder tumor, overall survival rate was 80%
for T2a tumors, whereas it was only 8% for T2b tumors
(3). Presently, since the 2002 version did not include
any changes for the staging of bladder cancer, the
use of the 1997 version is still encouraged in most
guidelines.

After this study, several studies were
conducted to compare clinical outcomes in terms of
overall and recurrence-free survival rates (4-9). In
contrast with the findings of Jewett in 1952, most of
these studies were unable to find a prognostic
difference between these subgroups. Last study
published on this subject was by Yu et al. (10). They
found significant difference when 10 year recurrence
free survival rate in pT2a and pT2b cases were
compared (79% vs. 64%). However, when they re-
compared after sub grouping as lymph node negative
and positive, the difference disappeared.

The paper by Cheng et al., revealed somewhat
more interesting findings. They evaluated the depth
of invasion by micrometer measurement and its
relation to clinical outcome (11). They found that tumor
size, rather than the degree of depth of muscle
invasion, had much more prognostic value in terms of
cancer specific and distant metastasis free survival
rates.

Similarly, the aim of our study was to evaluate
the practicality of subdividing the muscle invasion
into pT2a and PT2b in routine pathological
examination and to assess if substaging of T2 bladder
tumors is predictive for overall and recurrence free
survival.

MATERIALS AND METHODS

We performed retrospective evaluation of 225
patients who had undergone radical cystectomy and
bilateral pelvic lymphadenectomy for bladder urothelial
carcinoma in our department between January 1990
and December 2005. The 1997 TNM system was
used for staging. From records, we detected that all
specimens had been assessed by the same pathology

team. Multiple sections were obtained from the tumor,
bladder wall and adjacent mucosa. In addition, sections
from distant mucosa, regional lymph nodes and ureters
were evaluated. In men, tissue blocks from the seminal
vesicles and prostate were examined. In women, tissue
blocks obtained from ovaries, uterus and vagina were
examined. Palliative cystectomy cases; cases with
upper urinary tract tumors and non-transitional cell
carcinomas, were excluded. Also, cases with
histological features of squamous differentiation were
excluded.

We included cases with T2 urothelial
carcinoma of the bladder which did not have lymph
node metastasis on pathological evaluation of
cystectomy specimens, and which were not given
preoperative or early postoperative radio and/ or
chemotherapy.

Finally, 57 patients were included in the study.
Of these, 35 patients (61.4 %) had pT2a and 22
patients (38.6 %) had pT2b muscle invasive tumors.
As mentioned previously, none of those patients had
evidence of pelvic lymph node invasion.

Histological grading was performed
according to the World Health Organization /
International Society of Urologic Pathology
Classification (12).

The patients were initially seen 2 months after
surgery and then every 3 months for 2 years and every
6 months until disease progression or death. Each
examination consisted of full physical examination,
abdominal tomography, thorax X-rays and laboratory
investigations like complete blood count, serum
biochemical analysis.

The correlation of clinical and pathological
variables with survival was investigated by the Cox
proportional hazards test. Two, 3 and 5 year
recurrence free and overall survival rates were
compared between patients with pT2a (Group-1) and
pT2b (Group-2) tumor. The Kaplan-Meier method was
used to estimate progression free and cumulative
survival probabilities. Differences between groups on
the basis of progression free and overall survival rates
were assessed with log-rank test. Multivariate analysis
was performed using the Cox regression survival
method. A two- tailed p value of < 0.05 was accepted
as statistically significant.
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RESULTS

The mean patient age at surgery was 62.2
years for Group-1 and the mean follow up time was
7.3 years, while the mean age at surgery was 59.3
years in Group-2. Mean follow up time was 6.1 years
for this group (p = 0.657; p = 0.798). Demographic
distributions of patients were given in Table-1. During
follow-up, 19 patients died because of primary tumor
progression. No patient had died from unrelated
causes during follow up.

On both univariate and multivariate analysis,
age was noticed as a predictive factor for survival.
Patients younger than 60 years of age, had 2.5 times
higher advantage for survival on univariate analysis
(p = 0.05; hazard ratio = 2.45). On multivariate
analysis, age (p = 0.02; Hazard ratio: 5.6), appearance
of local and / or distant metastasis during follow up,

were also statistically significant effective factors on
survival (Table-2).

Initial surgical management consisted of
radical cystectomy, bilateral pelvic lymph node
dissection and urinary diversion including neobladder
replacement in 16 patients, continent urinary reservoir
in 12 patients, ileal conduit in 28 patients and
ureterocutaneostomy in 1 patient. Two, 3 and 5 year
recurrence free survival rates were 83.7%; 69.1%
and 69.1%, whereas 2,3,5 year overall survival rates
were 90.1%; 71% and  44.3% for patients with pT2a
tumor. Two, 3 and 5 year recurrence free survival
rates for patients with pT2b tumor, were 73.5%; 66.1%
and 66.1%, respectively. Overall survival rates for this
group were 88.9%; 64.6% and 43%. Although, 2,3
and 5 year recurrence free and overall survival rates
were lower in pT2b patients, both recurrence free
survival and overall survival rates were statistically
insignificant between Group-1 and 2 (p = 0.896; p =
0.975) (Figure-1 and 2). On multivariate analysis, pT
substaging (pT2b versus pT2a) had a hazard ratio
greater than 1 (2.2), but the p value was again
insignificant (p = 0.142) (Table-2).

Mean survival time was 87.7 ± 13.8 months
for Group-1, and 73.8 ± 13.7 months for Group-2 (p =
0.97). Mean progression-free survival time was 116
± 13.12 months for Group-1, while it was 88.85 ± 12.55
months for Group-2 (p = 0.53).

When we divided each group into two as
patients with low grade and high grade tumors; mean
survival times for patients with low and high grade
tumors in Group-1, were 105.18 ± 16.54 and 37.8 ±
5.57 months, respectively (p = 0.10). In Group-2, these
were 53.33 ± 17.06 months for patients with low grade

Table 1 – Distribution of cases by sex, age and grade.

Characteristics

Sex
Male
Female

Age
60 or younger
Older than 60

Grade
Low
High

Number of
pT2a (%)

32 (91.4%)
03 (8.6%)

18 (51.4%)
17 (48.5%)

21 (60%)
14 (40%)

Number of
pT2b (%)

21 (95.5%)
01(4.5%)

14 (63.6%)
08 (36.3)

10 (45.4%)
12 (54.5%)

Table 2 – Association of various variables with survival for patients with T2 bladder cancer on multivariate analysis.

Parameter

Age (> 60 versus ≤ 60)

Local and/ or distant metastasis
(positive versus negative)

pT stage (pT2b versus pT2a)

p Value

  0.002

  0.000

 0.142

Hazard Ratio

       05.6

       31.4

0
      02.2

95% Confidence Interval

             1.85 - 16.98

             6.75 - 146.16

             0.75 - 6.85
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Figure 1 – Kaplan-Meier curve demonstrating cumulative survival in patients with pT2a and pT2b bladder cancer.

Figure 2 – Kaplan-Meier curve demonstrating progression-free survival in patients with pT2a  and pT2b  bladder cancer.
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tumors and 84.4 ± 16.4 months for patients with high
grade tumors (p = 0.32). Although the differences
seem great especially in Group-1, no statistical
significance was present.

Local pelvic recurrence or distant metastasis
developed in 13 of 57 patients (22.8%) with pT2
disease. Seven (20%) out of 13 patients who showed
progression of the primary tumor during follow up,
were belong to Group-1 (distant metastasis in 6; both
local recurrence and distant metastasis in 1 case),
whereas 6 patients (27.2%) in Group-2 showed
progression of primary tumor (local pelvic recurrence
in 1; distant metastasis in 5 cases). There was no
statistically significant difference when groups were
compared (p = 0.496).

None of the variables, including gender and
primary tumor grade were significantly associated with
patient outcome. Thus, none of them were believed
to be predictive of patient survival.

COMMENTS

Presently, TNM staging system revised in
1997 seems to provide the most valuable prognostic
information in patients with transitional cell carcinoma
of the bladder. Superficial (T1), muscle invasive (T2)
and perivesical invasive (> T2) urothelial tumors have
significantly different 5 year recurrence free and
survival rates. Nicely, T1 tumors form the major and
best prognostic group. Only 25% of these cases do
not survive 5 years (13). For T2 tumors, 5 year survival
rates were given as approximately 60% (40-70%) (4-
9). Nevertheless, Skinner and Herr, reported that
urothelial cancers invading perivesical fat tissue had
much worse prognosis than those not invading the
perivesical fat tissue (14-17).

For high grade, non metastatic, muscle
invasive urothelial tumors, radical cystectomy is
accepted as the gold standard treatment. Although it
is a major surgical procedure including reconstructive
techniques for neobladder replacement, this operation
provides high 5 year survival rates. In addition,
cystectomy with pelvic lymph node dissection allows
the clinician to know accurate pathological staging
of the primary tumor, and aids in further treatment

planning, including adjuvant radio and / or
chemotherapy.

For organ confined lymph node negative T2
tumors, May et al., reported a 74% progression free 5
year survival rate, which was very close to the ratios
given for T1 tumors (18). In a study by Wishnow and
colleagues, 5 year mean survival and disease free
survival rates after radical cystectomy, were 82 and
77%, respectively for patients with Stage B disease
(19). In 2001, Stein et al. presented their long term
surgical experience and patient outcomes in 1054 cases
treated with radical cystectomy for invasive
transitional cell carcinoma of the bladder (1). Their 5
and 10 year recurrence free survival rates for organ-
confined lymph node negative tumors were, 85% and
82%, respectively. However, it was not the case for
lymph node positive cases. Five year recurrence free
and overall survival rates were, 35% and 31%,
respectively for those patients.

In last years, major criticism on TNM system,
was focused on if substaging of T2 tumors was really
necessary. The findings of the studies evaluating the
correlation of depth of muscle invasion with patient
survival, indicate that this parameter is of no prognostic
value (4-9). For this reason, some of the uro-
oncologists offer the removal of substaging of T2
bladder cancers from TNM systems.

Although our study was retrospective,
parameters like age, gender, and mean follow up times
were similar in each group. Tumor progression rates
for Group-1 and 2 were 20% and 27.2% respectively,
which were also close (p > 0.05). Grade of the primary
tumor was not correlated with survival of patients in
both groups. Statistically significant difference was
only observed when mean survival times of patients
who developed progression of the disease were
compared with survival times of the cases who were
recurrence or metastasis free during their follow up.

Instead of substaging, Cheng et al., mentioned
the prognostic value of primary tumor size (11).
Actually, we had problems in accurate evaluation of
primary tumor size, since they were not always
mentioned in pathology reports. So, we were not able
to include this parameter for survival analysis. Cheng
and associates found lower results than our study,
revealing 62% 5 year survival rate for patients with
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pT2a tumors and 56% for patients with pT2b tumors
(11). But, they included node positive cases. After they
divided study population according to their lymph node
status, they reported 10 year recurrence free survival
as 74% for lymph node negative cases.

We were interested in age as an independent
predictive factor for survival, and we observed
statistically significant difference in the 6th decade.
This means that, for bladder tumor patient, being older
than 60 years old at the time of radical surgery is a
bad prognostic factor for both progression-free and
overall survival.

One should reasonably think that the
appearance of local and / or distant metastasis during
follow-up, is a progression of the disease, not a real
predictive factor. So, high correlation of this variable
with survival might be expected. But, it is not the case
for age. As Cheng et al. insisted on the importance of
primary tumor size, we aimed to take the attention of
uro-oncologists on the predictive value of age (11).
Most prominent difference was observed in the 6th
decade in our study. Thus, we have taken the age 60
as a cut-off point.

Regarding that all cases in our study
population were lymph node negative, the rates Yu
and colleagues reported, were higher than our results
(69.1% vs. 66.1%). They reported 10 year recurrence
free survival rate for node negative pT2a disease as
84% and for pT2b disease as 74% (10).

But, we cannot ignore the effect of substaging
on survival. In our study, although the p value was
insignificant; odds ratio of higher than 1 (2.2) on
multivariate analysis, suggest possible effect of pT
substaging on cancer specific survival of these patients.
Similarly, in the study by Cheng, 10 year survival rates
were lower in cases with pT2b disease compared with
pT2a disease (51% vs. 48%). But, the p value was
again insignificant (11). When they re-compared 10
year cancer specific survival rates in lymph node
negative cases between the 2 groups, they found a
risk ratio of 2 (pT2b versus pT2a); a value which was
so close to ours (2.2).

Limitations of the study should be discussed.
First of all, our sample size is relatively small. But, in
order to form homogenous study groups, we excluded
cases; with histological features of squamous

differentiation, having nodal involvements on
pathological evaluation of cystectomy specimens, and
who were given preoperative or early postoperative
radio and / or chemotherapy. We hope in the near
future, prospective studies with larger series, will be
published and, will give more valuable data.

CONCLUSIONS

We think that the depth of muscle invasion in
bladder tumors has no prognostic significance. But,
we cannot fully exclude its role on cancer specific
survival. In addition, the results underline the
importance of patient age at the time of surgery, as
age was found an independent prognostic factor for
both overall and progression-free survival.

CONFLICT OF INTEREST

None declared.

REFERENCES

1. Stein JP, Lieskovsky G, Cote R, Groshen S, Feng AC,
Boyd S, et al.: Radical cystectomy in the treatment of
invasive bladder cancer: long-term results in 1,054
patients. J Clin Oncol. 2001; 19: 666-75.

2. Fleming ID, Cooper JS, Henson DE: American Joint
Committee on Cancer, Cancer Staging Manual. (5th
ed,). Philadelphia, Lippincott-Raven. 1997; pp. 241-3.

3. Jewett HJ: Carcinoma of the bladder: influence of depth
of infiltration on the 5-year results following complete
extirpation of the primary growth. J Urol. 1952; 67: 672-80.

4. Ghoneim MA, el-Mekresh MM, el-Baz MA, el-Attar
IA, Ashamallah A: Radical cystectomy for carcinoma
of the bladder: critical evaluation of the results in 1,026
cases. J Urol. 1997; 158: 393-9.

5. Pollack A, Zagars GK, Cole CJ, Dinney CP, Swanson
DA, Grossman HB: The relationship of local control to
distant metastasis in muscle invasive bladder cancer. J
Urol. 1995; 154: 2059-63; discussion 2063-4.

6. Roehrborn CG, Sagalowsky AI, Peters PC: Long-term
patient survival after cystectomy for regional metastatic
transitional cell carcinoma of the bladder. J Urol. 1991;
146: 36-9.



783

Substaging of pT2 Urothelial Bladder Tumors

EDITORIAL COMMENT

In 1952, Jewitt proposed the subclassification
of T2 (prior stage B) tumors based on their depth of
involvement of the muscular wall - T2a (B1) involving

7. Sorensen BL, Soeborg Ohlsen A, Barlebo H: Carcinoma
of the urinary bladder. Clinical staging and histologic
grading in relation to survival. Scand J Urol Nephrol.
1969; 3: 189-92.

8. Cuesta JA, Chapado MS, Cid MG, Corral NF, Pontes
EJ, Grignon DJ: Survival of patients with stage T2-3a
bladder cancer treated by radical cystectomy. Arch Esp
Urol. 1997; 50: 17-25.

9. Pagano F, Bassi P, Galetti TP, Meneghini A, Milani C,
Artibani W, et al.: Results of contemporary radical
cystectomy for invasive bladder cancer: a
clinicopathological study with an emphasis on the
inadequacy of the tumor, nodes and metastases
classification. J Urol. 1991; 145: 45-50.

10. Yu RJ, Stein JP, Cai J, Miranda G, Groshen S, Skinner
DG: Superficial (pT2a) and deep (pT2b) muscle
invasion in pathological staging of bladder cancer
following radical cystectomy. J Urol. 2006; 176: 493-8;
discussion 498-9.

11. Cheng L, Neumann RM, Scherer BG, Weaver AL,
Leibovich BC, Nehra A, et al.: Tumor size predicts the
survival of patients with pathologic stage T2 bladder
carcinoma: a critical evaluation of the depth of muscle
invasion. Cancer. 1999; 85: 2638-47.

12. Epstein JI, Amin MB, Reuter VR, Mostofi FK: The
World Health Organization/International Society of

Urological Pathology consensus classification of
urothelial (transitional cell) neoplasms of the urinary
bladder. Bladder Consensus Conference Committee.
Am J Surg Pathol. 1998; 22: 1435-48.

13. Angulo JC, Lopez JI, Grignon DJ, Sanchez-Chapado
M: Muscularis mucosa differentiates two populations
with different prognosis in stage T1 bladder cancer.
Urology. 1995; 45: 47-53.

14. Herr HW: Staging invasive bladder tumors. J Surg
Oncol. 1992; 51: 217-20.

15. Skinner DG: Current perspectives in the management
of high-grade invasive bladder cancer. Cancer. 1980;
45: 1866-74.

16. Herr HW: A proposed simplified staging system of
invasive bladder tumors. Urol Int. 1993; 50: 17-20.

17. Skinner DG: Current state of classification and staging
of bladder cancer. Cancer Res. 1977; 37: 2838-42.

18. May M, Helke C, Nitzke T, Vogler H, Hoschke B:
Survival rates after radical cystectomy according to
tumor stage of bladder carcinoma at first presentation.
Urol Int. 2004; 72: 103-11.

19. Wishnow KI, Ayala AJ, Levinson AK, Logothetis CJ,
Johnson DE, Swanson DA, et al.: Stage B (P2/ 3A/
N0) transitional cell carcinoma of bladder highly
curable by radical cystectomy. Urology 1992; 39: 12-
6.

Accepted after revision:
August 8, 2007

Correspondence address:
Dr. Hüsnü Tokgöz
Çukuranbar Mah. 41. Cad.
No: 2 / 35 06520
Balgat, Ankara, Turkey
Tel: + 90 312-2847285
E-mail: h_tokgoz@hotmail.com

the inner half and T2b (B2) infiltrating the outer half
based on survival differences observed in just 18
patients. Over the ensuing decades, increasing
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worldwide experience suggested that perhaps such
substaging may not be in fact predictive leading Jewitt
to revise his comments stating in 1978 that “the arbitrary
dividing line drawn 30 years ago at the halfway level
to separate B1 and B2 was too superficial.” His
remarks seem to also acknowledge the greater
relevance of deeper invasion - i.e. involvement of the
perivesical soft tissue - as having worse disease-
associated outcomes.

The present study supports this contention by
failing to demonstrate any survival differences in
bladder cancer patients when stratified by depth of
muscle-invasion - T2a versus T2b. These results
support the recent findings Cheng et al. from the Mayo
Clinic. Furthermore, although Yu et al. recently
demonstrated decreased survival in T2b vs. T2a
patients, these differences disappeared when patients
were re-analyzed according to lymph node status.

The ongoing study to help identify which
clinical and pathological parameters have a relevant
impact on a patient’s prognosis remains an important

and worthy research endeavor. However, the answers
may ultimately lie beyond the clinical and histological
findings alone, and are likely to be found in the
molecular and genetic signatures of tumors occurring
at the cellular level. Tumor suppressor genes (e.g. p53
and Rb), proliferative indices (Ki-67), urinary growth
factors (e.g. epidermal growth factor, basic fibroblast
growth factor, and CD44), matrix metalloproteinses
(e.g. MMP-9), and urinary plasminogen activators are
just some of the indicators that one day may prove to
be valuable adjuncts in the management of urothelial
cancers.

These include blood group antigens (e.g.,
LewisX), tumor suppressor genes (e.g. p53 and Rb),
proliferative indices (Ki-67), urinary growth factors
(e.g. epidermal growth factor, basic fibroblast growth
factor, and CD44), matrix metalloproteinses (e.g.
MMP-9), and urinary plasminogen activators. One day
such indicators may prove to be valuable adjuncts to
stage and grade in the management of noninvasive
urothelial cancers.
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ABSTRACT

Introduction: The corpora cavernosa are cylindrical vessels containing fluid under pressure. Thus, if cavernous wall
resistance decreases, the radius increases and internal pressure decreases (LaPlace’s law). We reasoned that if we decrease
the corpus cavernosum radius, by excising a strip from each tunica albuginea, intracavernous pressure would increase
during erection.
Materials and Methods: We treated with this procedure, four patients (mean age 41.5) with long-standing erectile dysfunc-
tion due to veno-occlusive dysfunction, non-responders to phosphodiesterase-5 inhibitors and intracavernous PGE1
injection.
Results: Two months post-surgery, intracavernous PGE1 (40 mcg) induced a satisfactory erection in two patients and a 45%
and 58% tumescence in the other two. PGE1 responders also responded to 100 mg sildenafil. After 100 mg sildenafil and 20
mg tadalafil, the two non-responders had erections that enabled penetration but were short lasting.
Conclusion: The procedure described could be more effective than cavernous revascularization operations. The results
seem to confirm the mathematical assumptions.

Key words:  erectile dysfunction; elastic fibers; tunica albuginea; corpora cavernosa
Int Braz J Urol.  2007; 33: 785-94

INTRODUCTION

Conservative surgical treatment (non-pros-
thetic) of erectile dysfunction (ED) targets the fac-
tors that most likely cause erectile failure and aims at
restoring physiologic conditions. Unfortunately, this goal
has only partly been achieved. For instance, the long-
term outcome of corpus cavernosum microsurgical
revascularization (1), which is aimed at augmenting
endocavernous pressure during tumescence and pe-
nile rigidity, has been disappointing (2). Venous sur-

gery has also proven to fail in the majority of cases
(3).

Because the in- (arterial) and out- (venous)
flow of blood within the corpus cavernosum is regu-
lated by the trabecular smooth muscles and the tunica
albuginea (TA) elastic properties, revascularization
surgery will be unsuccessful if these components are
damaged (4).

The severe reduction in elastic fibers in the
TA of ED subjects seems to affect TA function (5,6).
Reduced TA elasticity could reduce TA resistance
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when intracavernous pressure as high as during erec-
tion (7). In fact, the corpora cavernosa are cylindrical
vessels that contain fluid under pressure. According
to Laplace’s law, the larger the vessel radius the larger
the wall tension required to withstand a given internal
fluid pressure. Hence, an increase in the corpus
cavernosum radius, consequent to reduced TA elas-
ticity, would result in a decrease in internal pressure.
Decreased TA elasticity may also reduce venous com-
pression so leading to veno-occlusive dysfunction
(VOD) and ED. Shafik et al. proposed a surgical tech-
nique involving the overlapping of the tunica albug-
inea to reduce the volume of the cavernous cylinder
with encouraging results (8).

Here we describe a different surgical tech-
nique for ED in patients with VOD due to a reduction
in the elastic fibers of the TA.

MATERIALS AND METHODS

For this treatment we selected four patients
(mean age 41.5; range 24-57 y) who had suffered
from severe ED due to veno-occlusive dysfunction
(VOD) for more than 1 year, did not respond to the
highest doses of phosphodiesterase-5 inhibitors nor to
intracavernous PGE1 20 mcg, and refused penile pros-
thetic implantation. All patients underwent medical his-
tory, IIEF, physical examination, blood serum tests,
nocturnal penile tumescence (NPT) test for three
consecutive nights, penile PGE1 Doppler flowmetry,
pharmacocavernosometry. NPT test was considered
normal when at least one erection event, lasting longer

than 10 min and with a rigidity of more than 70% at
the base and at the tip, was recorded (9,10). Cavern-
ous artery Doppler flowmetry was carried out in basal
condition and after intracavernous stimulation with
PGE1 (10 mcg) (11). Pharmacocavernosometry was
performed according to Goldstein and Padma-Nathan
(12).

Patients included were not smokers, nor af-
fected by diabetes or other endocrine diseases.

In all patients, the diagnosis of VOD was
confirmed by abnormal NPT test (Table-1), normal
arterial function at Doppler flowmetry (Table-2), dys-
functional pharmacavernosometry with absence of
erectile response at increasing intracavernous doses
of PGE1 up to 60 mcg.

After rejecting penile implantation, patients
were proposed cavernous body reduction technique
as a “last resource” procedure. They were asked to
sign an informed consent form and the authorization
of the Hospital Ethics Committee was obtained.

Before undergoing surgery, all patients under-
went a biopsy of the tunica albuginea with the biopsy-
gun technique (6,13,14). The TA specimens were fixed
in 10% buffered formalin solution and embedded in
paraffin, and a 5-µ section was stained with hema-
toxylin and eosin, and Weigert’s stain (for elastic fi-
bers). Elastic fibers were counted on 10 to 12 fields
(40 X magnification) on five serial sections (10 to 12
fields for each section). Routine counting techniques
were used, namely, mitotic counting, or more specifi-
cally, AgNOR counting (15). All patients showed a
severe reduction of the TA elastic fibers, i.e., between
27.77 and 49.32 for each high power field (6,13).

Table 1 – Results of RigiScan nocturnal tumescence monitoring. The erectile episodes rate during 3 nights of registration
(frequency), the duration of the best erectile episode (duration/min.) and the base and tip rigidity percentage of the best
erectile episode, before (pre) and after (post) surgery.

Age            Frequency             Duration/min                                        Rigidity
   Pre      Post           Pre          Post                       Tip                          Base

Pre Post Pre Post

Pte. 1 24 1 2 3 12 52.3 68.8 59.1 70.2
Pte. 2 39 2 3 6 10 60.4 65.6 65.7 73.4
Pte. 3 46 4 3 2 11 35.7 58.1 39.0 60.8
Pte. 4 57 1 3 5 14 55.3 71.0 58.4 70.1
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Eight to 10 weeks after surgery, the four pa-
tients underwent a NPT test and a PGE1
intracavernous test with real-time rigidometry, and then
were allowed to assume PDE5 inhibitors and attempt
a sexual intercourse. Follow-up visits took place 3 and
6 months after surgery.

Surgical Procedure
Under general anesthesia, a subcoronal inci-

sion is performed and the penis is skinned to the base.
Buck’s fascia is longitudinally opened with scissors
along both lateral faces of the shaft, from penis basis
to balanopreputial sulcus, approximately 1 cm dorsally
to the spongy body of the urethra. The cleavage plane
beneath the fascia is bilaterally developed, circum-
flexes veins are ligated and the surface of the tunica
albuginea is exposed. A haemostatic tourniquet is
placed at the penis base and erection is induced through
intracavernous saline infusion. The strip to be removed
from the TA, 0.5 to 1 cm wide and just as long as the
shaft is, are then marked on both faces by a demo-
graphic pencil. The tourniquet is removed consenting
detumescence and then placed again to reduce bleed-
ing. The TA is incised with a #11 blade along the
marked traces (Figure-1). The strips are then detached

from the underlying cavernous tissue with blunt-tipped
scissors (Figure-2) and removed (Figure-3). The TA
margins are sutured by a PDS 4-0 running suture (Fig-
ure-4). Buck’s fascia is closed through a biosyn 3-0
interrupted suture. Dartos fascia and skin are recon-
structed with biosyn 4-0 interrupted sutures.

An 18F Foley catheter is left in place for 24
hours and a compressive bandage is applied for two
days. During surgery a single bolus of antibiotics, 2 g
ceftazidime, is administered. To inhibit nocturnal erec-
tions, a 20 mg bedtime dose of diazepam is adminis-
tered in the first 7 days and an intramuscular 100 mg
dose of cyproterone acetate is administered once a
week for three weeks.

RESULTS

The postoperative course was uneventful in
all patients. Two patients reported some pain during
moderate spontaneous tumescence while sleeping
during the first 20 days after surgery. The pain disap-
peared spontaneously.

All patients reported a relevant spontaneous
penile tumescence while sleeping or upon awaking

Table 2 – Echo Doppler flowmetry evaluation.

Pte. 1
Right art.
Left art.

Pte. 2
Right art.
Left art.

Pte. 3
Right art.
Left art.

Pte. 4
Right art.
Left art.

Arterial Diameter/mm Flow Rate, cm/sec
Before Injection

0.43
0.43

0.39
0.40

0.41
0.41

0.45
0.45

After Injection

0.85
0.85

0.80
0.81

0.79
0.79

0.94
0.94

Peak

45.33
44.66

41.23
41.00

45.45
45.12

45.00
45.00

Diastolic

13.44
13.30

11.55
11.40

12.34
12.50

13.50
13.51

Resistance Index

0.70
0.70

0.68
0.67

0.71
0.65

0.77
0.77
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four weeks after surgery. Eight to ten weeks after
surgery the NPT test showed a clear improvement in
all patients (Table-1) and the PGE1 (40 mcg) test with
real-time rigidometry showed: in two patients, a satis-
factory erection both in rigidity (> 70%) and duration
(> 10 min); in the other two patients, a rigidity of 45%
and 58% lasting 15-20 min.

At the 3 months follow-up visits the two PGE1
responders reported good erection with sildenafil cit-
rate 100 mg or tadalafil 20 mg, subjectively perceived
as satisfactory in terms of both rigidity and duration.
The two low-responders to intracavernous PGE1 in-
jection had partial response to 100 mg sildenafil or 20

Figure 1  – Incision of the tunica albuginea on the left corpus
cavernosum. A longitudinal band in the tunica (of about 0.5 cm) is
prepared.

Figure 2 –  The band in the tunica albuginea is excised. The
erectile tissue is separated from the tunica with the tip of a scis-
sors.

Figure 3 –  Ventral face of the left corpus cavernosum. A band in
the tunica albuginea has been removed.

Figure 4 –  Continuous suture by PDS 4-0 of the tunica albuginea
on the ventral face of the left corpus cavernosum.

mg tadalafil, reporting partial erection barely sufficient
for vaginal penetration and of insufficient duration for
a satisfactory sexual intercourse.

Overall, all patients were satisfied with the
surgery. None reported functional or psychological
consequences due to the reduced penile cross-sec-
tion. All declared that they did not feel any difference
and that they would undergo the operation again.

COMMENTS

During penile erection, tumescence is caused
by smooth muscle relaxation, which exposes the lacu-



789

Cavernous Body Reduction in Erectile Dysfunction

nar spaces to systemic systolic arterial blood pressure
thus inducing blood engorgement of corpora cavernosa.
As penile volume maximizes secondary to cavernous
tissue and, principally, tunica albuginea compliance, fur-
ther increment in intracavernous blood pressure will
translate into increased rigidity. Penile rigidity is then
mainly influenced by intracavernous pressure (16).
However it has been shown that a wide range of pres-
sure can be associated with penile rigidity, and if most
patients achieve full rigidity when intracavernous pres-
sure approaches 60-90 mmHg, in some cased rigidity
is observed at 40-50 mmHg pressure, while in some
other pressure exceeding 120 mmHg are needed. Pe-
nile geometry is considered an important factor in ex-
plaining such variability, and it has been clearly sug-
gested that both length and diameter influence the
intracavernous pressure needed to achieve rigidity, and
that at a given length, in presence of a bigger diameter
a higher pressure is required (17,18).

Our preliminary experience with this novel
technique seems to support a rationale for a cavern-
ous body reduction in patients with severe erectile
dysfunction non responsive to oral or injectable ED
drugs. All four patients improved their erectile func-
tion after the procedure, although only in two cases
the response was considered satisfactory at the post-
operative real-time rigidometry. From a clinical view-
point, patients regained good or partial responsivity to
PDE5 inhibitor that in two cases translated in satis-
factory sexual activity.

All patients were affected with VOD, and
presented good arterial function. We think these pa-
tients may prove to be the best candidate for this pro-
cedure, although some efficacy in cases of arteriogenic
dysfunction might be shown.

Cavernous body reduction is a simple and
quick procedure, with minimal side effects. Never-
theless, it can be proposed only to a very limited sub-
group of patients, i.e. patients with severe ED non
responsive to pharmacological treatment, where a good
arterial function can be documented, who refuse pe-
nile prosthesis but not “conservative” procedures that
could possibly improve the drug-assisted erection.
Patients have also to accept a permanent reduction
of penis girth, although in our experience this can be
barely perceived after the procedure.

CONCLUSION

As penile geometry is an important factor in
determining erectile function, a tunica albuginea re-
duction can improve erectile function in patients with
severe ED from veno-occlusive dysfunction. This
experimental procedure can be proposed as a “last
resource” technique in patients affected with severe
ED, who are bothered enough to warrant a surgical
approach but refuse penile implantation. Further ex-
perience is needed to better define short and long-
term results of this procedure, and to identify the pre-
operative factors that can indicate or contraindicate
its application.
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EDITORIAL COMMENT

The authors report an interesting experience
with a new surgical technique (cavernous body re-
duction) in 4 patients suffering from severe erectile
dysfunction (ED) non-responsive to oral or injectable
ED drugs. In all the patients the diagnosis of veno-
occlusive dysfunction (VOD) was confirmed by ab-

normal nocturnal penile tumescence (NPT) test, dy-
namic Doppler flowmetry, blood examination and
pharmaco-cavernosometry.

Before undergoing surgery, all patients under-
went a biopsy of tunica albuginea (TA) with the bi-
opsy-gun technique; the TA specimens showed a se-
vere reduction of TA elastic system fibers.
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The technique described by the authors is in-
spired by Shafik’s work. Shafik et al. proposed a sur-
gical technique involving the overlapping of TA to re-
duce the cavernous cylinder volume with encourag-
ing results. The aim of this work is to highlight the role
of TA in the erectile mechanism; in fact, we agree
that TA is not a pure holder of corpora cavernosa, but
its integrity is crucial for the physiology of erection.

We just propose some considerations about
patients’ inclusion criteria. The diagnosis of veno-oc-
clusive dysfunction in patients affected by ED with-
out any other possible cause is moreover a big chal-
lenge for andrologists:
• The selected patients have suffered from ED for

more than 1 year, but it is not clear if the sexual
dysfunction is an acquired or a congenital disease;
in fact, the onset of severe acquired ED due to
reduction of elastic fibers could be related to other
systemic or metabolic affections. Have endocrine
blood examinations been performed? As well as
an important step in the management of
andrological patient, an androgen deficiency, also
partial, could be responsible for a diminished tro-
phism in many organs, including TA.

• The relationship between reduction of TA elas-
ticity, TA resistance and the corpus cavernosum
radius it is not clear. TA elasticity, as we believe,
is a crucial point to induce detumescence with a
ten fold increase of its thickness.

• The Authors do not report any consideration about
psychological assessment concerning sexological
aspects. We believe that this evaluation has a pre-
cise role in order to identify patients with high lev-

els of anxiety or depression. In fact it is well known
that these conditions determines a series of bio-
chemical changes in brain and body; particularly
sympathetic hyperactivity with increased blood lev-
els of catecholamines induces vasoconstriction and
increased penile smooth muscle tone. In these pa-
tients pharmaco-cavernosometry can give false
results. Moreover, these patients are frequently
affected by sleep disorders. It would have been
interesting to perform a nocturnal polysomnogram
test that, together with nocturnal penile tumescence
test, could lead to a more certain diagnosis.

The surgical technique is mainly based on a
volumetric reduction of corpora cavernosa and im-
plies an irreversible alteration of penile anatomy.

Our major objections to the authors are the
following:
• Follow up is too short to obtain certain results

(moreover they are not successful as reported by
the authors themselves); in fact a partial and brief
success of the technique could be related to liga-
tion of circumflexes veins (as reported in litera-
ture).

• At that moment the patients did not accept penile
prosthesis implant; but were they informed that
cavernous body reduction could compromise, in
the future, this kind of surgery?

In conclusion, this article is really interesting
for an innovative approach to ED patients non-re-
sponders to oral or injectable drugs. But a short fol-
low up may have biased the findings of the authors. It
would be interesting to be informed about the future
clinical condition of these patients.

Dr. Marco Grasso
Department of Urology, Desio Hospital

San Raffaele Hospital, Milan
E-mail: marco.grasso@aovimercate.org

EDITORIAL COMMENT

The article “Cavernous Body Reduction in
Four Patients with Erectile Dysfunction Due To In-
sufficient Venous Occlusion and a Deficit of Elastic

Fibers in the Tunica Albuginea” is very similar to the
published article “Shafik A, Shafik I, El Sibai O, Shafik
AA: Tunica albuginea overlapping: a novel technique
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for the treatment of erectile dysfunction. Andrologia.
2005; 37: 180-184”. This technique in our study was
applied on nine patients instead of four patients in this
study; we assumed that authors would increase the
number of patients in order to provide the readers with
better statistical analysis or to prolong the follow up
period for more evaluation of the outcome. The title is
deceiving, in which it appears as a new technique.
The aim of work is not clear weather to our technique

[according to Shafik technique] or to compare with
other techniques. The discussion is poor in compari-
son to our article on 2005. In fact, our novel technique
is based on histopathologic study demonstrating the
pathogenesis of tunica albuginea in venogenic erec-
tile dysfunction patients, in which the technique is deal-
ing with the pathology. Since our aforementioned ar-
ticle we reached 24 patients underwent that technique
and we are about to publish the results.

Dr. Ali A. Shafik
Associate Professor of Surgery

Cairo University
Cairo, Egypt

E-mail: shafik@ahmedshafik.com

REPLY BY THE  AUTHORS

We presented our surgical technique for the
first time at the National Congress of the Italian Soci-
ety of Urologists in June 2004 and reported the initial
data (1). The Shafik et al. publication came out a year
later. Shafik’s surgical technique, although part of a
similar rationale and one, therefore, that supports our
theories which have already been published on sev-
eral occasions, involves overlapping of the albuginea
rather than the removal of a piece of tissue. Overlap-
ping, in our opinion, leads to thickening of the corpus
cavernosum and reduced longitudinal expansion of the
penis during erection.

The four patients operated on all suffered from
erectile deficit of organic origin as was revealed by
the diagnostic tests carried out and by the lack of re-
sponse to the vasoactive drugs administered. No psy-
chological assessment would have altered the diag-
nosis and so it was not considered appropriate to carry
out psychological tests. There may have been a psy-
chological component overlaying the obvious organic
etiology but this would not have affected the therapy
in any way. The endocrine blood examination of all
patients was performed. No endocrine or metabolic
disease was identified.

We were the first to demonstrate (2-5) and
then other authors did the same (6,7) that  patients
presenting with erectile dysfunction (ED) are affected
by a damaged tunica albuginea (TA) with reduced
elastic fibers. Numerous authors have demonstrated
the function of the elastic fibers in the microstructure
of the tunica albuginea. It appears that a reduction in
the elastic fibers in the tunica albuginea of the corpus
cavernosum affects the veno-occlusive function of the
tunica. Why patients with ED have reduced elastic
fibers is not yet known. It may be that it is an ac-
quired syndrome, but we do not know.

Our own experience, based on dozens of
surgical operations carried out by our team to try
and solve cases of veno-occlusive dysfunction ED,
involving massive ligature of the venous cavernous
area, including stripping of the penal dorsal vein,
and ligature of the crural and all circumflex veins,
has shown that results are very disappointing even
one month post surgery. What is more, results pub-
lished by numerous other authors demonstrate the
failure of these surgical procedures both in the short
as well as in the long term (8-11). It is our opinion
that simple ligature of a vein in the corpus
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cavernosum cannot (unfortunately) improve erec-
tile function in any way.

Normally the arterial blood flow reaching the
two corpora cavernosa through the right and left cav-
ernous arteries corresponds to the amount of venous
blood flowing back from the cavernous circulation leav-
ing the penis through the triple venous system.

One of the main vascular mechanisms, which
can determine the pressure increase inside the penis
and, lastly, the erection, is the trans-albugineal veins
compression. These veins are compressed by the TA
while the corpora cavernosa fill in, resulting in a strong
reduction of the blood drainage from the corpora
cavernosa. The penis fills in as a consequence of the
flow rate increase, since the excitement phase leads
to an increase in both the vessel diameter and the
systolic rate.

The flow rate is expressed by the following
formula Q = A*v [1] where ‘A’ is the vessel cross-
section and ‘v’ is the mean rate. Since v = DP*r2/8nl
[2] where ‘n’ is the blood viscosity, the replacement
of [1] with [2] yields Q = DP 3.14 r4/8nl (2 a) which
clearly helps to understand that even a slight vessel
ray increase could dramatically augment the flow rate.

The progressive pressure increase inside the
corpora cavernosa compresses the trans-TA venules,
reducing the flow rate and generating an imbalance
between the Qi (in- flow rate) and the Qu (out- flow
rate). Therefore Qi >> Qu.

Under normal conditions La Place’s law ex-
plains the tension generated on the corpora cavernosa
wall structure, i.e. on the TA, assuming that the two
corpora cavernosa can be considered as infinitely long
cylinders, so r2 = ∞, also deducing that p = t / r1 or
also that t = p * r1.

There is an important consequence of this law:
in order to reach an established pressure inside a con-
tainer, a higher tension is required if the curvature ray
is higher.

It is then clear enough how fundamental the
role played by the TA is in the erectile phenomenon.
The baseline TA structure is made up of wavy loop-
ing collagen bands, and of elastic fibers bridging the
loops while providing elasticity to the collagen struc-
ture. During the erectile event, the loops would be
changed only slightly in their fundamental structure.

Nonetheless, there is still an increase in the corpus
cavernosum diameter, which is regulated by Young’s
module, where we notice: DR = P*r2 / 2 E*s * (2-v)
[3] where ‘E’ is the elasticity coefficient and ‘v’ is
Poisson’s coefficient.

Thanks to this law, it is clear that, if pressure
remains stable, a cylinder wall elasticity decrease cor-
responds to a cylinder curvature ray increase. By this
formula, P can be obtained, P = 2 E* s * Dr / r2 * (2-
v) [4]. It is remarkable that a minimal cylinder ray
increase results in a substantial reduction of the inner
cylinder pressure. It is obvious that the higher the study
material elasticity, the higher the structure inner pres-
sure. A reduction of the elastic fibers inside the TA
would cause a change in the normal collagen loops
structure: their flattening would result in a longer pe-
riod, an overall increase in the cylinder structure ray
and a subsequent pressure drop by stable flow (erec-
tile failure).

The authors do not believe that the cavern-
ous body reduction could compromise future penile
prosthesis implant.
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ABSTRACT

Objective: The aim of this study was to analyze the influence of autoantibodies against spermatozoa present in the semen
on the outcome of in vitro fertilization with intracytoplasmic sperm injection (ICSI).
Materials and Methods: We performed a retrospective analysis of clinical and laboratorial data from a six year-period ICSI
cycles. Screening for the presence of ASA in the semen, by using the direct immunobeads test (IBT), was available for 351
cycles. According to the percentage of antibody-bound spermatozoa in the semen, we divided the cycles in four groups: I
(n = 194): 0%-10% ASA; II (n = 107): 11%-20%; III (n = 33): 21%-50% and IV (n = 17): 51%-100% ASA. Additionally, a group
of 349 ICSI cycles performed with ejaculated spermatozoa from oligo/asthenozoospermic men who had insufficient number
of motile sperm available for ASA screening was included for comparison. ICSI outcomes were compared among groups and
included fertilization rate (2 PN), cleavage rate, cleavage velocity, embryo quality, clinical pregnancy and miscarriage rates.
Data were examined statistically, with an alpha level of 5% considered significant.
Results: Fertilization, cleavage rate and velocity, percentage of good quality embryos, as well as clinical pregnancy and
miscarriage rates did not differ among different ASA levels groups. ICSI outcomes in men exhibiting different levels of
autoimmunity against spermatozoa did not differ from those with severely abnormal seminal parameters.
Conclusions: Our data indicate that intracytoplasmic sperm injection (ICSI) outcomes are not influenced by ASA levels on
sperm.

Key words:  sperm; antibodies; in vitro fertilization; intracytoplasmic sperm injection
Int Braz J Urol.  2007; 33: 795-802

INTRODUCTION

Clinically, antibodies against sperm are found
in 3% to 12% of men who undergo evaluation for
infertility and can be found in the serum, seminal
plasma or sperm-bound. As antibodies in the serum
cannot logistically bind to sperm unless they transudate
into semen, these immunoglobulins are considered
clinically less important than sperm-bound antibodies.
The formation of antisperm antibodies (ASA) may be

a consequence of rupture in the blood-testis barrier.
Overwhelming inoculations with sperm antigens or a
defect in active immunosuppression may also lead to
ASA formation (1). Obstruction, inflammation and
trauma of the genital tract, as well as cryptorchidism,
varicoceles and vasectomy have been associated with
elevated levels of ASA (1).

ASA may decrease sperm motility and
fertilizing capacity by either agglutination or
immobilization, thus limiting sperm progression through
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the female genital tract (1). ASA may also impair
sperm capacitation and acrosome reaction, thus
affecting sperm-oocyte interaction (2,3). Embryo
arrest at cleavage state has also been observed when
autoimmunity is activated against sperm antigens (4,5).

Specific tests have been developed focusing
on sperm surface immunity. Immunoglobulins
subclasses IgA and IgG have been demonstrated in
the ejaculates of men with antisperm autoimmunity,
whereas IgM seems to have no clinical impact
because it is rarely detected alone or combined with
IgA or IgG (4,5). From the biological standpoint, IgA
seems to be the most important immunoglobulin, which
levels at the sperm surface significantly impair sperm
progression through the cervical mucus (4).
Immunoglobulins can adhere regardless of their
subclasses to various sperm sites (1).

Alternatives to overcome the deleterious
effects of ASA, such as medication (6-8), sperm
washing combined with intrauterine insemination (6,9)
and in vitro fertilization (10-16) have been attempted.
Recent reports have shown that in vitro fertilization
with intracytoplasmic sperm injection (ICSI) seems
to be very promising, because it can overcome all
potential ASA-related barriers (17-19). However, male
immunological infertility is uncommon, and few studies
on assisted reproduction techniques have been
conducted on this field.

The aim of this study is to evaluate the
influence of sperm surface antisperm antibodies on in
vitro fertilization with intracytoplasmic sperm injection
outcomes.

MATERIALS AND METHODS

We reviewed the data of 986 patients
submitted to ICSI cycles, from January 2000 to
November 2005. Three hundred and fifty one of them
had been previously evaluated for immunological male
infertility. ASA can only be assessed in ejaculates
containing a minimum of 8 million motile sperm (20-
22). ASA screening has not been performed in the
remaining 635 cycles due to technical limitations of
the assay. In 286 of them, ICSI has been performed
using spermatozoa retrieved from the epididymis or

the testis, and the remaining 349 cycles included
oligozoospermic and/or asthenozoospermic patients
with insufficient number of motile sperm for ASA
testing.

Screening for ASA is part of the routine semen
analysis for male infertility  in our institution. A low
cost and reliable test for ASA determination, which
utilizes poliacrilamide microspheres coated by human
anti-immunoglobulin of combined IgA, IgG and IgM
classes (direct immunobeads test [IBT], is used to
test ejaculates for the presence of antisperm antibodies
(20). Direct IBT determines the percentage of
spermatozoa with surface antisperm-bound, regardless
of immunoglobulin subclasses.

According to the percentage of antibody-bound
spermatozoa found in the semen, we grouped the ICSI
cycles as follows: group I (n = 194 cycles): 0%-10%
ASA; group II (n = 107): 11%-20%; group III (n = 33):
21%-50% and group IV (n = 17): 51-100%. Outcomes
of ICSI cycles using ejaculated spermatozoa from oligo/
asthenozoospermic men with insufficient number of
motile sperm for ASA testing had been compared to
the other four ASA groups. This study was approved
by the institution review board.

Direct Immunobeads Binding Test (IBT)
Immunobeads (H+L, Biorad-Irvine Scientific,

Santa Ana, USA) are poliacrilamide microspheres
coated by human anti-immunoglobulins of combined
IgA, IgG and IgM classes. The beads combine to
human immunoglobulins regardless of their class.
Immunobeads adhere to light or heavy antibody-chains
(20). The test is termed <direct> when it investigates
the presence of ASA on the surface of live
spermatozoa from ejaculates. Semen was obtained
by masturbation after an abstinence period of 2 to 3
days. Upon liquefaction, an aliquot containing 8-10
million motile sperm was removed to test for ASA.
Samples containing spermatozoa to be tested as well
as the immunobeads suspension were diluted with
phosphate buffer saline (PBS, Irvine Scientific, USA,
1:2 v/v) supplemented with 0.3% bovine albumin (Irvine
Scientific, USA) and washed by centrifugation (600 x
g for 20 minutes). Both sperm and immunobeads pellets
were resuspended in 100 µL and 50 µL of PBS
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supplemented with 5% BSA, respectively. Then,
aliquots of 8 µL of sperm suspension and immunobeads
were mixed on a glass microscope slide. A coverglass
was placed and the slides, which are prepared in
duplicate, were left for incubation in a humid chamber
for 8 minutes at room temperature. Finally, slides were
analyzed under phase-contrast microscope at X400
magnification to check for the presence of beads
bounding to the sperm surface (20,22). Only motile
spermatozoa were evaluated to assure viability and at
least 200 cells were analyzed. Results were based on
the percentage of spermatozoa with beads bounded
to their membrane.

Intracytoplasmic Sperm Injection (ICSI)
Indications for ICSI in the group of men

screened for ASA included teratozoospermia (< 4%
normal morphology as assessed by Kruger’s strict
criteria), immunologic infertility (≥ 50% ASA as
detected by direct IBT), sperm recovery of < 2.0 million
motile sperm after sperm washing for diagnostic
purposes and low fertilization rates (< 30%) or multiple
failures at previous conventional IVF attempts (23).

Ovarian stimulation and oocyte retrieval -
Ovarian hyperstimulation was achieved using GnRH
analogue (nafarelin acetate) along with human
menopausal gonadotrophin or highly-purified hMG in a
long down-regulation protocol. Human chorionic
gonadotrophin (hCG) was administered when at least
one follicle reached 18 mm mean diameter on ultrasound
scan. Oocytes were collected 34-36 hours after hCG
administration under transvaginal ultrasound guidance.

Laboratory handling of oocytes and
spermatozoa - After oocyte retrieval, the cumulus-
oocyte complexes were treated with 40 UI
hyaluronidase for 30 seconds and incubated in 50 µL
droplets of culture media for one hour (IVF, Vitrolife,
Sweden). Oocytes were then stripped of the remaining
cumulus cells by mechanical aspiration. Ejaculated
sperm samples were processed by discontinuous two-
layer density gradient procedure (24).

Intracytoplasmic sperm injection (ICSI) -
Oocytes showing first polar body extrusion were
injected with a single spermatozoon. Sperm selection
and microinjection were performed using X400

magnification (25). All injections were performed at
37º C on an inverted microscope equipped with
Hoffman modulation contrast and electrohydraulic
manipulators and microinjectors.

Embryo culture - Injected oocytes were
checked for fertilization on an inverted microscope
18-20 hours after ICSI, and pronuclear zygotes
showing two clearly distinct pronuclei (2 PN) were
considered normal fertilized and were placed into 20
µL droplets of culture media (IVF, Vitrolife, Sweden)
covered with mineral oil (Ovoil, Vitrolife, Sweden).
Pronuclear zygotes showing one (1 PN) or three (3
PN) and more pronuclei were considered abnormally
fertilized. All incubations were carried out at 37º C in
a humidified atmosphere of 5.5% CO

2
 in air. Days 2

and 3 embryos originated from 2 PN zygotes were
examined and graded based on morphological features
according to the criteria described by Veek (26).
Grades 1 or 2 were considered good quality embryos
when exhibiting 3-4 blastomeres of similar size on day
2 and 7-9 blastomeres on day 3 of embryo culture.
Additionally, good quality embryos both on days 2 or 3
should not contain more than 20% cytoplasmic
fragmentation. Embryos exhibiting less than 3 and 7
blastomeres on days 2 and 3, respectively, were
considered as ‘slow cleavage rate embryos’. On the
other hand, embryos exhibiting more than 4 or 8
blastomeres on days 2 and 3, respectively, were
considered as ‘fast cleavage rate embryos’.

Embryo transfer - Ultrasound-guided embryo
transfers were performed on day 3 using a two-step
procedure (Sydney transfer set, Cook, USA).
Embryos were selected for transfer based on grade
and stage of development. Vaginal progesterone was
given for lutheal phase support.

Pregnancy Assessment - First, serum hCG
assay (> 50 mUI/mL considered positive) was
performed 12 days after embryo transfer. Clinical
pregnancy was confirmed by the presence of
gestational sac, crown rump length and fetal heart beat
at ultrasound performed 6 weeks after embryo
transfer. Miscarriage was defined by the spontaneous
loss of a clinical pregnancy before 20 weeks of
gestation.

Laboratorial and clinical outcomes compared
were fertilization (normal and abnormal), cleavage and
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cleavage velocity rates, percentage of good quality
embryos on day of transfer, clinical pregnancy and
miscarriage rates.

Data were examined by using non-parametric
Kruskal-Wallis ANOVA and Chi-square analysis. An
alpha level of 0.05 was considered significant.

RESULTS

Data are expressed as median and 25%-75%
percentiles. Female age, number of oocytes
retrieved, and number of transferred embryos were
not statistically different among groups (Table-1).
ASA results, sperm count and motility are also
presented on Table-2. Sperm count and motility were
significantly lower in the oligo/asthenozoospermic
group of ICSI patients with insufficient number of
motile sperm for ASA screening as compared to the
other ASA groups.

Laboratory and clinical outcomes after ICSI
are presented on Table-2. Normal and abnormal
fertilization rates, cleavage and cleavage velocity rates,
as well as the percentage of good quality embryos
available for uterine transfer were not statistically

different among groups. Clinical pregnancy and
miscarriage rates were also not statistically different
among groups (Table-2).

COMMENTS

Antisperm antibodies (ASA) can decrease the
fertilizing potential by impairing sperm progression
through the female genital tract and by interfering with
the fertilization process. It has been shown that ASA
impair sperm motility and penetration into the cervical
mucus (27), and they can inhibit fertilization by binding
to specific membrane antigenic structures involved in
acrosome reaction and sperm-oocyte interaction (2,3).
Decreased fertilization and cleavage rates are
expected when ASA bound sperm are used in
conventional in vitro fertilization (IVF) (14,16).
Fertilization rates tended to decrease as the amount
of antibody increased in the direct immunobead test
(IBT) (12), and very low fertilization rates have been
observed when > 70% of inseminated spermatozoa
were coated with ASA. Once fertilization had
occurred, the pregnancy rate was not affected by the
severity of immunological factors (28).

Table 1 – Descriptive analysis of clinical and laboratorial data from 351 ICSI cycles subdivided into 4 groups according
to the percentage of ASA on sperm as tested by direct immunobeads assay, and 349 ICSI cycles from oligo/asthenozoospermic
men in which ASA testing has not been performed.

Female age (yrs.)

ASA levels (%)

Number of
oocytes retrieved

Number of
embryos
transferred

Group I
(n = 194)

0-10% ASA

Group II
(n = 107)

11-20% ASA

Group III
(n = 33)

21-50% ASA

Group IV
(n = 17)

51-100% ASA

Group V
(n = 349)

ASA not determined

35.0 [32.0-38.0]

07.0 [4.0-9.0]

09.0 [5.0-13.0]

03.6 [3.0-4.0]

35.0 [32.0-38.0]

14.0 [12.0-15.0]

10.0 [5.0-15.0]

03.0 [2.5-4.0]

34.0 [31.0-37.0]

31.0 [24.0-36.0]

09.0 [5.0-16.0]

04.0 [3.0-4.0]

31.0 [29.0-33.0]

70.0 [57.0-97.0]

11.0 [9.0-14.0]

04.0 [2.6-4.1]

33.0 [30.0-37.0]

Not determined

9.0 [5.5-14.0]

4.0 [2.5-4.0]

Values are median and 25%-75% percentiles. Kruskal-Wallis ANOVA was used for comparisons among groups. An alpha
level of 0.05 was considered significant. NS= not significant.
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Table 2  – Comparative analysis of the outcomes of 351 ICSI cycles subdivided into 4 groups according to the percentage of ASA as tested by direct
immunobeads assay, and 349 ICSI cycles from oligo/asthenozoospermic men in which ASA testing has not been performed.

Sperm count
(X106/mL)

Sperm motility  (%)

Fertilization rate
(% 2 PN)

Abnormal fertilization
rate (%)

Cleavage rate  (%)

Slow cleavage
velocity (%)

Fast cleavage
velocity (%)

Good quality
embryos (%)

Clinical pregnancy
rate (%)

Miscarriage rate (%)

Group I (n = 194)
0-10% ASA

33.0 [10.7-75.7]a

54.0 [39.5-62.0]f

80.0 [66.7-100.0]

0.0 [0.0-5.6]

100.0 [100.0-100.0]

45.5 [25.0-66.7]

0.0 [0.0-14.3]

50.0 [27.3-66.7]

53.5%

21.7%

Group II (n = 107)
11-20% ASA

44.7 [9.2-65.0]b

55.0 [45.0-60.0]g

75.0 [60.0-90.0]

0.0 [0.0-6.7]

100.0 [100.0-100.0]

50.0 [16.7-63.6]

0.0 [0.0-16.7]

50.0 [25.0-71.4]

52.8%

10.8%

Group III (n = 33)
21-50% ASA

58.0 [24.0-95.4]c

52.0 [32.0-66.0]h

75.0 [66.7-83.3]

0.0 [0.0-6.7]

100.0 [94.4-100.0]

36.7 [0.0-65.5]

0.0 [0.0-13.9]

39.2 [18.3-66.7]

52.0%

23.0%

Group IV (n = 17)
51-100% ASA

13.3 [12.9-92.0]d

69.0 [12.0-69.0]i

82.4 [70.0-100.0]

3.3 [0.0-7.1]

100.0 [100.0-100.0]

42.9 [16.7-71.4]

0.0 [0.0-25.0]

57.1 [28.6-83.3]

50.0%

25.0%

Group V (N = 349)
ASA not determined

2.7 [0.5-12.0]e

32.0 [12.0-47.0]j

71.4 [50.0-87.5]

0.0 [0.0-12.5]

100.0 [92.8-100.0]

42.8 [16.6-66.6]

0.0 [0.0-15.4]

40.0 [20.0-61.5]

53.5%

20.7%

p Value

a,b,c,d X  e < 0.01

f,g,h,i X j < 0.01

NS

NS

NS

NS

NS

NS

NS

NS

Values are median and 25%-75% percentiles. Kruskal-Wallis ANOVA was used to compare laboratory and clinical parameters among groups. Pregnancy and miscarriage
rates were compared by Chi-square analysis. An alpha level of 0.05 was considered significant. NS=not significant.



800

Influence of Antisperm antibodies on ICSI Outcome

Various techniques for semen manipulation
have been proposed to elute ASA bound spermatozoa
and obtain ASA-free sperm pools. The success rates
of these techniques in terms of effective recovery of
spermatozoa not involved in antisperm antibody
reaction are conflicting, with most reports showing
limited success due to the great difficulty of eluting
the sperm cell surface by any washing method (29,30).
In a previous study, we evaluated 48 men with varying
levels of ASA in the semen, as determined by
immunobeads binding test (IBT). We found an overall
29% decrease in the percentage of sperm-bound to
autoantibodies after sperm processing by two-layer
discontinuous colloidal gradient. However, the
reduction in ASA levels did not occur in roughly 30%
of cases, suggesting that the benefit of this approach
has to be tested individually (31).

Microinjection of the compromised
spermatozoa into the oocyte cytoplasm (ICSI)
bypasses sperm-oocyte membrane interaction, and
ICSI has been shown to increase fertilization when
compared to conventional IVF in cases of male
immunologic infertility. Nagy et al. (1995) analyzed
the outcome of ICSI in 37 men with a proportion of
antisperm antibody-bound spermatozoa of 80% or
higher. ASA were determined by the mixed
antiglobulin reaction (MAR) test, and the type and
location of ASA were determined by the immunobead
test. They concluded that fertilization, cleavage and
pregnancy rates after ICSI were not influenced by
the percentage of ASA-bound spermatozoa, by the
dominant type of antibodies present, or by the location
of ASA on the spermatozoa. However, embryo
quality was lower in the ASA-positive group. In
another study, similar results have been observed but
a higher rate of first trimester pregnancy loss in the
ASA-positive group has occurred (32). Clarke et al.
(1997) and Check et al. (2000) studied 39 patients
with a strong positivity on IBT (≥ 80%) and 93
patients with various degrees of autoantibodies,
respectively. They found that fertilization and
pregnancy rates were comparable between different
levels of ASA on sperm.

In order to re-examine data of ICSI in the
light of the above mentioned reports, we analyzed ICSI
outcome in 351 patients at four different levels of ASA

in the semen, as determined by direct IBT. Our
findings confirm that fertilization, cleavage and
pregnancy rates after ICSI were not influenced by
the ASA levels on sperm. However, we have not
observed the negative impact on embryo quality as
reported by Nagy et al. (1995) and Lahteenmaki et
al. (1995), neither the increase in pregnancy loss as
reported by Lahteenmaki et al. (1995) in the sperm
antibody-positive patients. One possible explanation
for the discrepancies in embryo quality and pregnancy
loss may be the small number of cases with antisperm
antibody-bound spermatozoa of 50% or higher in our
study.

We also analyzed whether cleavage velocity
is altered by ASA levels. Our data indicate that,
irrespective of ASA levels, cleavage velocity is not
affected by antisperm antibody-bound to
spermatozoa.

Our findings demonstrated that fertilization,
embryo development, pregnancy success and
miscarriage rates after ICSI in men exhibiting varying
levels of autoimmunity against spermatozoa were
within the same range as our population of ICSI
patients with severely abnormal seminal parameters.
We speculate that ASA may become inactive within
the ooplasm after microinjection, or that a segregation
process may take place during the first cleavage
divisions. These hypotheses seem reasonable to
explain why no differences on ICSI outcome are seen
in ASA patients, since inactivation and segregation also
occur with the acrosome and sperm tail after
microinjection (19).

CONCLUSION

Our data indicate that the presence of
antisperm antibodies in the semen have no negative
impact on intracytoplasmic sperm injection (ICSI)
outcomes.
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ABSTRACT

Robotic assisted radical prostatectomy (RARP) is gaining acceptance and popularity among urologists all over the world.
Early oncologic and functional results are encouraging. In this manuscript, we describe in detail both approaches for RARP
and show the results of the robotic surgery program with over 300 RARP performed at our institution.
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INTRODUCTION

Robotic assisted radical prostatectomy
(RARP) provides several advantages such as precise
dissection through improved instrument control with
articulating tips, 3-dimensional vision and magnified
view (10x), intuitive eye-hand coordination, motion
scaling and filter of tremor. However, the best benefit
offered by the surgical robotic is minimizing the steep
learning curve set by the laparoscopic approach for
radical prostatectomy (1).

Since it was first described in 2001 (2,3) the
robotic assisted radical prostatectomy (RARP) is
gaining acceptance and popularity among urologists
all over the world. Our minimally invasive radical
prostatectomy program was initiated in 1999 with over
1000 cases performed at this time. The robotic program
was introduced in 2001 after a significant experience
with the pure laparoscopic approach, with over 350
robotic cases performed up to date. Herein we

describe in detail, the step-by step surgical technique
of  RARP, using the da Vinci S Surgical System
(Intuitive Surgical, Sunnyvale, California, USA), and
also discuss the perioperative outcomes.

SURGICAL TECHNIQUE

Transperitoneal Approach

Patient preparation: A minimum period of 6
weeks between the prostate biopsy and the operation
is recommended. Anti-platelet agents are discontinued
2 weeks prior to the surgery and a clear liquid diet is
given 18 hrs before the surgery.

Patient positioning: All patients receive
prophylactic parenteral third generation cephalosporin
antibiotics and compression stockings prior to the
procedure. No subcutaneous heparin is used. After
induction of general endotracheal anesthesia, the

 Surgical Technique
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patient is positioned in the supine position and is
adequately padded at all pressure points, with arms
placed at patient’s side. The legs are separated in semi
flexion (lithotomy position) and a 20F Foley catheter
is inserted into the bladder. The operating table is

maintained in a significant Trendelenburg position for
the duration of the procedure (Figure-1).

Pneumoperitoneum: A Veress needle is
inserted at the periumbilical position, the
pneumoperitoneum is established initially at 20 mmHg

Figure 1 – Patient placed in the supine position with the legs spread to accommodate the robot. Note that the primary assistant is
positioned on the right side of the patient and the 4th robotic arm used for traction is positioned at the left side at the patient’s pelvis.
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for adequate port positioning, and then lowered to 12-
15 mmHg.

Port placement: The Veress needle is replaced
by a 12 mm port and the laparoscope is introduced for
initial abdomen inspection. Under direct vision, four
additional trocars are placed: three 8 mm da Vinci
trocars and an extra 12 mm regular port are positioned
as shown in Figure-2.

Bladder mobilization: After a complete
inspection of the abdominal cavity performed using a
30° scope, lysis of adhesions is performed. After
docking the robot, the extraperitoneal space is entered
through an inverted U-shaped incision in the parietal
peritoneum is made, superiorly to include the urachus,
and laterally to medial umbilical ligaments. The third
robotic arm, available in the new da Vinci system, is
used to assist in counter traction and exposure. After
the medial umbilical ligaments and urachus are incised,
and the Retzius space entered, the pubic bone and the
iliac vessels are identified and exposed (Figure-3).

Dorsal vein complex (DVC) control: The fatty
tissue covering the prostate is dissected and the
endopelvic fascia and the anterior surface of the
prostate is exposed. The superficial dorsal vein is
precisely coagulated and divided with robotic bipolar
cautery. The endopelvic fascia is then incised bilaterally,
using no thermal energy with the robotic scissors. The
DVC complex is then secured with 0-vicryl on CT-1
needle, and divided at a later stage of surgery with
the robotic J-hook (Figure-4). Urethral metal sound
helps keeping the urethra away from the DVC during
suturing. A second stitch is placed towards the prostatic
base and used to control bladder neck vessels and aid
in retraction of the prostate during the dissection of
the bladder neck.

Division of the bladder neck: With the prostate
retracted cephalad, the anterior bladder neck dissection
is performed with the metal sound used to aid identify
the bladder neck. An opening in the bladder neck is
created with the robotic J-hook, and then with the third
robotic arm retracting the prostate towards the
abdominal wall, the bladder neck incision is prolonged
horizontally. The assistant provides adequate
visualization with suction, and appropriate traction
during this step. The posterior aspect of the bladder
neck is identified and dissected at the prostatovesical
junction, starting from the midline and extended laterally
to completely detach the bladder neck of the base of
the prostate. In the presence of a large median lobe,

Figure 2 – Port placement is shown. A primary port for camera
insertion and held by the robotic arm is placed in the periumbilical
area. Secondary 8 mm robotic port are placed at the lateral edge
at the rectus muscle and an additional robotic 8 mm assistant port
is placed in the left lower pelvis as shown. Two assistant ports (12
mm and 5 mm) are placed in the right upper and lower pelvis
respectively.

Figure 3 – Intraoperative image at the pelvis with the bladder
dropped and prostate (P) and pubic bone (Pb) exposed.
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ideally the ureteral meatus should be identified before
initiating the posterior bladder neck incision (Figure-
5).

Vas deferens and seminal vesicles dissection:
After completing the dissection of the prostate base,
both vas deferens are identified and cut, keeping a
long stump of vas for retraction. The dissection
continues by pulling the vas cephalad away from the
rectum thus exposing the seminal vesicles that are
located lateral to the vas on each side. Dissection is

done mainly by blunt dissection with robotic scissors.
When necessary 5 mm Hem-o-lock clips (Weck
Closure Systems, Research Triangle Park, NC, USA),
or harmonic scalpel are applied to control the seminal
vesicular and vasal arteries. After a complete release
of seminal vesicles and vas, the third robotic arm is
used to pull up both seminal vesicles, while the assistant
provides help with adequate suction, to expose the
prostate lateral pedicle. The lateral prostatic pedicle
is clipped or cut with harmonic scalpel (Figure-6).

Figure 4  –  A) and B) - Intraoperative images illustrating the control of the dorsal vein complex. P = prostate, DVC = dorsal vein complex

Figure 5 – Dissection of the bladder neck completed anteriorly
while the posterior bladder neck is scored with electrocautery. B =
bladder neck.

Figure 6 – The vas (V) is retracted cephalad exposing the ipsilateral
seminal vesicle (SV) and Denonvilliers’ fascia (D) after complete
dissection of the bladder neck.

A B
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Neurovascular bundle (NVB) dissection
(nerve sparing): This step is performed under the view
of a 0° laparoscope lens, without employing any
thermal energy to optimize the NVB preservation. The
NVB is released from the posterolateral aspect of
the prostate using a combination of sharp and blunt
dissection, using robotic scissors and prograsper. Using
robotic scissors, the superficial prostatic fascia is
incised and the neurovascular bundle is peeled bluntly.
This dissection is extended laterally and distally
towards the prostate apex (Figure-7).

Prostate apex and urethral dissection: This step
is crucial for postoperative continence and oncological
control. The prostate is retracted cephalad out of the
pelvis, and the prostate apex is bluntly dissected
without compromise the NVB integrity with any
thermal injury. The previously ligated DVC is cut using
J hook cautery. The urethra is incised with robotic
scissors anteriorly and then completely divided. A 10
mm Endocatch bag (US Surgical, Norwalk, CT, USA)
is used for specimen store and retrieval at the end of
the procedure.

Vesicourethral anastomosis: Two monocryl 2-
0 sutures on a UR-6 needle are used to complete the
vesicourethral anastomosis then the two sutures are
tied to each other. The van Velthoven running suture
technique is used, starting at 6 o’clock position in the

Figure 7 – Bladder neck has been dissected completely and
vascular pedicle clipped and ready to be cut as show. Note that
adequate traction of prostate (arrow) is important to bluntly peal
the NVB.

posterior bladder neck, progressing towards 12 o’clock,
one in a clockwise and the other in an anti-clockwise
fashion. The bladder is firstly brought close to the
urethra when the anastomosis reaches 9 and 3 o’clock
positions respectively, then a 20 Fr Foley catheter is
inserted (Figures-8A and 8B).

Figure 8 – A) The vesicourethral anastomosis starts at 6 o’clock
position at the bladder neck. B) The urethral suture is taken as
shown and the bladder neck is approximated to the urethra.

Ports closure: The retrieval of the laparoscopic
bag with the intact specimen is made through the
extension of the periumbilical 12 mm port site. A
Jackson-Pratt drain is placed in the vicinity of the
vesicourethral anastomosis through a lateral 5 mm port
site. The Carter Thomason device is used to close the
12 mm port sites.

A

B
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Extraperitoneal  Approach

Patient positioning: During this approach, the
patient is positioned in supine position, with arms along
the body in a similar fashion to the transperitoneal
approach. The legs are separated in semi flexion
(lithotomy position) with a 20F Foley catheter inserted
into the bladder. The operating table is maintained in a
slight Trendelenburg position for this approach.

Pneumoperitoneum: Using a 2 cm midline
incision made 1 cm inferior to the umbilicus, the
subcutaneous layer is divided deep to the anterior
rectus fascia, which is incised transversally and
separated in the linea alba. A limited extraperitoneal
space is initially developed bluntly with index finger
dissection along the posterior rectus sheath. This space
is bordered caudally by the arcuate line of Douglas,
posteriorly by the posterior rectus sheath, anteriorly
by the posterior fibers of the rectus muscle. A balloon
dissector (US surgical) is then introduced through the
developed space and inflated gradually up to 400 cc
of air then deflated and removed.

Port placement: A special trocar (12 mm) with
30 cc balloon mounted tip (US Surgical) is placed at
the initial umbilical incision. Under direct vision, four
additional trocar are placed: three 8 mm da Vinci trocars
and an extra 12 mm regular port are positioned. The
Retzius space is opened and the prevesical space is
developed laterally. The anterior aspect of the bladder,
the pubic arch and the external iliac vessels are
visualized. The procedure is continued in a similar fashion
as in the transperitoneal approach as describe above.

RESULTS

A prospective data collection at 250 RARP
has been completed. The mean age of the patients
was 60.5 ± 6.9 years, with BMI of 28.7 ± 3.7, mean
preoperative PSA of 6.2 ± 3.4 ng/mL, and median
Gleason score on the preoperative prostate biopsy of
6 (IQR 6,7). Overall, 9% of the patients had a previous
abdominal surgery, with a median ASA score was 2
(IQR 2,3).

The mean operative time was 200 ± 61 min;
of these, vesicourethral anastomosis took 24 ± 11 min

to perform. The estimated blood loss was 250 mL
(IQR 150,350), with blood transfusion rate of 1.9%,
perioperative complication rate of 1.2%, and overall
positive margin rate of 12%. Mean hospital stay was
1.8 ± 1.1 days since the admittance.

No significant difference was noted between
the transperitoneal and the extraperitoneal approaches
as regards blood loss, blood transfusion rate, operative
time, intraoperative urine output, urethrovesical
anastomosis time, positive margins, and complications.

COMMENTS

Since the introduction of the AESOP
(Computer Motion, Goleta, California, USA) in 1994
and the da Vinci Surgical System in 1997, the
introduction of surgical robots is growing in a fast
pace. Over 150 hospitals in United States and Europe
are currently performing robotic assisted surgery and
this trend is growing (4).

The major drawback for robotic surgery is
high cost, including the robotic system, disposable
instruments, operating room facilities, training
personnel, and maintenance. The multidisplinary use
and marketing strategies are the main allies of the
surgeon at the initiation of a robotic program, which
depends on surgical volume and indirect referrals to
the health center. Urology, gynecology, general surgery,
and cardiothoracic surgery are currently using robotic
assisted procedures regularly.

The minimally invasive approach offers less
morbidity compared to open radical prostatectomy, and
available data shows comparable results between the
robotic assisted and pure laparoscopic techniques, with
the former presenting a reduced learning curve for
technically demanding operations, mainly due to three
dimensional visualization and enhanced surgical
dexterity (5-7). Improvement in available surgical
robots will further enhance the wide spread use of
robotics.
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ABSTRACT

Salvage surgical procedures after failed reconstruction for an extrophy-epispadias complex are extremely challenging. The
goals are to restore continence and improve aesthetic appearance in order to provide quality of life and an improved body
image to the patient.
We describe the surgical steps in an adult patient who presented anal urinary incontinence and a poor body image due to
the absence of an umbilicus and the presence of hypertrophic scars. He underwent a modified Mainz II reconstruction of the
lower urinary tract at childhood for an extrophy-epispadias complex. Restoration of continence was achieved by the
construction of a modified Mainz I pouch with a continent stoma in a neo-umbilicus. Body image improved dramatically by
the construction of a neo-umbilicus, a surgical revision of the hypertrophic abdominal scars and an abdominoplasty.
It is mandatory that such demanding surgery should only be attempted as a combined multidisciplinary effort with urolo-
gists and plastic/reconstructive surgeons.

Key words: bladder exstrophy; epispadias; reconstructive surgical procedures
Int Braz J Urol.  2007; 33: 810-4

INTRODUCTION

Children with the extrophy-epispadias com-
plex pose a great challenge to the multidisciplinary
teams caring for them. The main goals are to achieve
urinary continence and fashioning the external geni-
talia in order to be capable of adequate sexual inter-
course. At present, most teams will opt for a staged
reconstruction with closure of the bladder plate, and a
bilateral iliac osteotomy at a first stage. Later treat-
ment is directed to render the patient continent, which

often implies in the construction of urinary reservoirs
and conduits for intermittent catheterization. An al-
ternative is the construction of a rectal pouch (Mainz
II procedure), with the anal sphincter providing conti-
nence. In addition, in this later stage, the external geni-
talia are reconstructed (1).

Although continence now can be achieved in
up to 80% of children, only about 40% of adults are
dry in the best hands. Apart from this, hypertrophic
scars, the absence of an umbilicus and malformation
of the external genitalia often compromise the aes-

 Pediatric Urology - Case Report
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thetic aspects later in life. In these cases surgical pro-
cedures, which are complex and demanding, should
be performed by multidisciplinary teams (1-5).

We describe the surgical steps undertaken in
an adult patient who experienced secondary inconti-
nence and a poor body image after failed previous
surgery for an extrophy-epispadias complex. The main
challenge was to restore continence and to create a
neo-umbilicus, which served both a functional (access
to the urinary reservoir) and aesthetic purpose.

CASE REPORT

A 35-year-old man presented at the urology
outpatient clinic. As a neonate, he had been treated
for extrophy-epispadias complex by the construction
of a modified Mainz II pouch. The rectum served as
a urinary reservoir, while the sigmoid colon was pulled
down forming the posterior compartment. A
corporoplasty, combined with a urethroplasty was
performed at the same time. At the age of 14, a
reimplantation of the left ureter was performed for an
anastomotic stricture. A Nesbitt-plication and a scar
revision were performed at the age of 29. Further-
more, he underwent an inguinal hernia repair, an ap-
pendectomy.

Initially, continence was as expected in a rec-
tal neo-bladder: normal during the day but at night there
was some loss of urine. At the age of 32, the patient
sustained a persistent transphincteric recto-perineal
fistula. He was treated conservatively with a tress-
thread intending not to affect the function of the anal
sphincter. In spite of good clinical practice, there was
a partial loss of continence. A bulking agent was un-
successfully implanted inter sphincter.

The main problems at presentation were a
poor body image caused by the absence of the umbi-
licus and the broad, hypertrophic abdominal scars. The
urinary incontinence was another main concern, as
he had always been very active in different sports
and had to stop these activities because of embar-
rassment with his situation.

At physical examination, wide and hyper-
trophic abdominal scars were evident, as was the ab-
sence of an umbilicus. The symphysis was widened

because a pelvic osteotomy was not performed at
childhood. The penis was short and broad.

Upper tract function was normal, with bal-
anced split renal function on renal scintigraphy. There
was no evidence of malignant malformation on
rectoscopy. A retrograde urethrography showed a
widened, saccular urethral remnant.

Considering the reconstructed urethra could
not be catheterized and the fact that the umbilicus of
the patient was missing as a result of the first opera-
tion, a neo-umbilicus had to be constructed to provide
an aesthetic and functional access to the pouch. This
was planned in two phases. First, an inverted T
abdominoplasty was performed to remove old scars.
(Figure-1). At the same time, an umbilicus was re-
constructed by means of two lateral flaps. Wound-
healing was compromised: there was an area of de-
hiscence of the vertical part of the scar. During the
second stage, a redo umbilical reconstruction was per-
formed simultaneously with the successful construc-
tion of continent iliocaecal neobladder (Mainz I-pouch)
with a continent (Monti) stoma (post-appendectomy
status), Figure-1. An additional liposuction was per-
formed in order to improve the epigastric and lateral
(“love handles”) contour. After the second stage,
wound healing was not compromised and the patient
was taught to catheterize via the neo-umbilicus. At 12
months postoperatively, the patient was very pleased
by both the functional and aesthetic results of the sur-
gery. (Figure-1)

COMMENTS

The extrophy-epispadias complex is an uncom-
mon malformation, characterized by disorders of the
lower abdominal wall, pelvic floor, external genitalia and
pelvis. Nowadays, staged reconstructions can achieve
acceptable continence rates and aesthetic appearance.
Nevertheless, a number of patients will fail, and will
need additional surgery at a later stage. There are not
many reports describing surgical steps to repair failed
hypospadias surgery in adult patients (1,2).

The presented case illustrates a number of
considerations one has to make before embarking in
such complex and challenging surgery.
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Figure 1 – Construction of a functional neo-umbilicus in a 35-year-old man with previous bladder extrophy treatment. A) Clinical aspect:
planning of the 1st stage operation (inverted T-abdominoplasty and neo-umbilicus construction). B) Clinical aspect 6 months after 1st
stage operation. C) Clinical aspect: planning of the 2nd stage operation (liposuction and redo neo-umbilicus construction). D) Intraop-
erative aspect: modified Mainz I pouch with Monti type continent diversion. E) Clinical aspect 6 months after 2nd stage operation:
aesthetic result.

A

B

C

D

E



813

Salvage Reconstructive Surgery in Extrophy-Epispadias Complex

Secondary urinary incontinence after a pre-
vious rectal pouch reconstruction can only be treated
by constructing a new urinary reservoir with a conti-
nent diversion from another bowel segment. In the
presented case, a modified Mainz I pouch reconstruc-
tion was performed. A Monti type continent outlet was
used, because the appendix had already been resected
earlier in life. Reconstructive lower urinary tract sur-
gery in secondary incontinent patients or patients re-
maining incontinent after prior surgery can achieve
very high success rates, provided customized surgical
procedures are chosen on a case-by-case basis (1).

The lack of the umbilicus was an important
aesthetic burden for the patient. The absence of the

Figure 1 –   continued  –  F) Clinical aspect 6 months after 2nd
stage operation: functional result. G) Position of the neo-umbili-
cus. H) Laser epilation 6 months after 2nd stage operation: func-
tional aspect.

only tolerated scar can be associated with poor body
image and abnormal emotional behavior. Having not
only an aesthetical function, the umbilicus can be used
as a handy access for a continent diversion. Different
techniques of umbilical reconstruction have been pub-
lished, describing both the immediate reconstruction
after primary closure of the bladder plate, as the de-
layed reconstruction at a later stage (3,4).

In analogy with Choudhary & Taams we sug-
gest 4 details for functional and aesthetic reconstruc-
tion (5):

1) Preservation of the umbilicus: Contrary to old
techniques, the umbilicus or even remnants should

F
G

H
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be preserved during primary treatment of bladder
extrophy.

2) The position of the neo-umbilicus should be care-
fully planned: it should be placed on the joining
lines of both iliac crests. The distance between
the xiphisternum and the umbilicus - distance be-
tween the umbilicus and the pubic symphysis
(1.6:1). - The distance between the umbilicus and
the anterior superior iliac spine-distance between
both the anterior superior iliac spines (0.6:1). -
The distance between the umbilicus and the an-
terior superior iliac spine-distance between the
umbilicus and the pubic symphysis (0.9:1).

3) The appearance of the neo-umbilicus: The new
umbilicus needs to have an adequate diameter (1.5
- 2 cm). The navel is ‘perfect’ when he is T - or
vertical shaped. The hooding should be different
with the posture (superior in standing positioning).
An ‘innie’ being better than an ‘outie’. Better re-
sults are reached when the subcutaneous fat layer
is more prominent. The natural cone depression
must be pursued while a circumferentially scar
should be avoided. Furthermore, it should have a
normal slant superiorly and a normal shape.

4)       The function of the neo-umbilicus: it should be
continent and one should strive for minimal irrita-
tion at the transient zone between mucosa and
normal skin. Adequate hygiene is of utmost im-
portance in patients with hair growth. Hair fol-
licles must be removed definitively by the exer-
esis or laser-treatment.

CONCLUSION

Body image, together with adequate urinary
continence and sexual function are crucial in the surgi-
cal treatment of the extrophy-epispadias complex. When
primary treatment fails at an adult age, surgery by an
experienced multidisciplinary team can successfully
improve patient’s body image and restore continence.
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ABSTRACT

Objective: Somatosensory evoked potential (SSEP) is an electrophysiological test used to evaluate sensory innervations in
peripheral and central neuropathies. Pudendal SSEP has been studied in dysfunctions related to the lower urinary tract and
pelvic floor. Although some authors have already described technical details pertaining to the method, the standardization
and the influence of physiological variables in normative values have not yet been established, especially for women. The
aim of the study was to describe normal values of the pudendal SSEP and to compare technical details with those described
by other authors.
Materials and Methods: The clitoral sensory threshold and pudendal SSEP latency was accomplished in 38 normal volun-
teers. The results obtained from stimulation performed on each side of the clitoris were compared to ages, body mass index
(BMI) and number of pregnancies.
Results: The values of clitoral sensory threshold and P1 latency with clitoral left stimulation were respectively, 3.64 ± 1.01
mA and 37.68 ± 2.60 ms. Results obtained with clitoral right stimulation were 3.84 ± 1.53 mA and 37.42 ± 3.12 ms, respectively.
There were no correlations between clitoral sensory threshold and P1 latency with age, BMI or height of the volunteers. A
significant difference was found in P1 latency between nulliparous women and volunteers who had been previously
submitted to cesarean section.
Conclusions: The SSEP latency represents an accessible and reproducible method to investigate the afferent pathways
from the genitourinary tract. These results could be used as normative values in studies involving genitourinary neuropa-
thies in order to better clarify voiding and sexual dysfunctions in females.

Key words: neurophysiology; pelvic floor; evoked potentials; electrodiagnosis
Int Braz J Urol.  2007; 33: 815-21

INTRODUCTION

The pudendal nerve is responsible for motor
innervation of the urethral and anal sphincters as well
as other muscles of the pelvic floor. Its sensory branch
innervates the clitoris, distal urethra and vulvar labia
(1). Electrical stimulation of sensory receptors gener-
ates action potentials, which travel through the pe-

ripheral nerve and spinal cord to the sensorimotor
cortex (2). This influx of impulses evokes a cortical
response, which can be recorded by surface elec-
trodes placed above the scalp overlaying the soma-
tosensory cortex.

The clinical use of evoked potentials has re-
ported on its ability to demonstrate abnormalities in sen-
sory function when the clinical history and physical or
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neurological examination are insufficient for diagnosis,
contributing to the definition of the anatomical distribu-
tion of the pathology and to the monitoring of alter-
ations during the evolution of neurological diseases (3).

Measurement of somatosensory evoked po-
tentials (SSEP) is the only technique currently avail-
able to investigate objectively the afferent pathways
from the genitourinary tract to the brain. Its use repre-
sents an important tool for the evaluation of disorders
affecting sensory innervations like peripheral neuropa-
thies, spinal cord disorders and some supraspinal dis-
eases. There are currently several indications for the
use of SSEP to evaluate peripheral nerve disease: con-
duction measurements along normal or diseased nerves
not easily accessible to standard electromyographic
methods; to document axonal continuity when a sen-
sory nerve action potential cannot be recorded; evalu-
ation of radiculopathies, especially when sensory signs
or symptoms predominate as well as plexopathies (4).
Clinical studies using pudendal SSEP have been reported
(5-7), but characteristics and normative values in nor-
mal women have been incorrectly described in short
samples and not considering factors such as age, body
mass and obstetric history.

The objective of this study was to establish
reference latencies of clitoral sensory threshold and
pudendal SSEP in normal women, observing physi-
ologic factors, which could potentially influence the
electrophysiological parameters.

MATERIALS AND METHODS

A prospective study was performed on 38
female volunteers without urogenital dysfunctions and

prolapses, urinary incontinence or previous pelvic or
vaginal surgery (excepting cesarean section), after
approval by the local Ethics Committee. Those with
diabetes, renal insufficiency, alcoholism, previous or
current neurological pathologies, interstitial cystitis,
urinary infections in the last six months, voiding symp-
toms, pregnancy or using cardiac pacemaker were
excluded from the study. Tests were performed in litho-
tomy position with a Neuropack sigma (Nihon-Kohden)
evoked response unit. Volunteers’ characteristics are
described in Table-1.

Women rested comfortably on a bed with pil-
low to minimize electromyography interference from
neck muscles. Stimulation was performed with the
cathode placed adjacent to the clitoris on the left and
on the right, respectively, at 3 and 9 o’clock positions.
The anode was placed between the labia minora and
labia majora on the same side. Clitoral sensory thresh-
old was considered as the intensity necessary for the
patient to first realize the stimulus. Volunteers received
square wave pulses 0.2 milliseconds (ms) in duration,
frequencies of 4.7 hertz (Hz) increasing the intensity
until 2 to 3 times the sensory threshold.

The recording was done with surface elec-
trodes placed in the midline of the scalp, 2 cm behind
the vertex region. A reference electrode was placed
in the midline of the forehead at the Fz region accord-
ing to the 10-20 International System (8). A ground
electrode was placed between these two electrodes.
In some cases, the recordings were also obtained at
P3 and P4 regions. Before the electrodes placement,
the skin was gently scraped and prepared. Resistance
was kept at less than 5.0 kOhms. A filter setting from
5-3000 hertz was used for all SSEP recordings. The
first 100 ms after the stimulus were analyzed, consid-

Table 1 – Characteristics of volunteers in relation to age, body weight, height and deliveries.

VD = number of vaginal delivery; CS = number of cesarean section.

Mean ± SD
Range
Median
Sample (n)

Age (years)

39.08 ± 12.38
20  -  74

36
38

Weight (kg)

60.36 ± 8.6
45 - 76
60.00

38

Height (cm)

158 ± 8
140  -  178

158
38

(VD)

1.00 ± 1.47
0 -  4

0
38

(VD + CS)

1.68± 1.53
0  -  4

2
64

Births
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ering for study at least 250 to 500 responses. The P1
latency or first positive deflections in the waveform
(also referred as P40) was measured using electronic
cursors on the screen of the machine. Only SSEP la-
tency have been taken into account because ampli-
tude values depend on a variety of technical and bio-
logical factors and are therefore less reliable than la-
tencies.

The results are demonstrated as average ±
standard deviation (SD). The t test was used to com-
pare sensory thresholds and the pudendal SSEP la-
tency with stimulation of both sides. The Pearson cor-
relation coefficient was used to investigate the corre-
lation between sensory threshold and pudendal SSEP
of each side to age, body mass index [BMI = weight

/ (height)2] and height. The variance analysis was used
to compare the sensory threshold and the pudendal
SSEP latency of both sides between nulliparous and
vaginal or cesarean groups with age and parity
matched. In all statistical tests results were consid-
ered significant at 5% (α = 0.05) level.

RESULTS

Stimulus intensity between 2 and 3 times the
perception threshold was well tolerated by the sub-
jects. The cortical responses appeared as identifiable
W-shaped waveforms (Figure-1). The mean clitoral
sensory threshold obtained was 3.64 ± 1.01 mA (n =

Figure 1 – Recordings of the pudendal somatosensory evoked potential obtained by left (up) and right (down) clitoral stimulation. The
vertical line demonstrates the latency (P1 latency).
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34) on the left side and 3.84 ± 1.53 mA (n = 33) on the
right. There were no differences for the sensory
thresholds obtained on both sides (p = 0.43). The mean
P1 latency obtained after left and right clitoral stimu-
lation were 37.68 ± 2.60 ms (n = 36) and 37.42 ± 3.12
ms (n = 35) respectively. There were no significant
differences in latency between the sides (p = 0.86).
There were no correlations between sensory thresh-
olds and SSEP latencies according to age, BMI and
height of volunteers (Table-2). The sensory threshold
and P1 latency in relation to obstetric history are dem-
onstrated in Table-3. A significant difference of the
P1 latency between nulliparous women and volunteers
submitted to cesarean section was detected. There
was no difference in the sensory threshold among the
groups. There was also no difference in SSEP latency
between nulliparous and volunteers who had vaginal
deliveries or between vaginal delivery group and ce-
sarean section group (Table-3).

COMMENTS

Evoked potentials are used clinically to pro-
vide assessment of functional abnormality in nerve
conductions and to monitor its progression mainly in
patients whose neurological disorders are diagnosed
or suspected by suggestive clinical history or physical
examination. The pudendal SSEP have been used in
pelvic dysfunctions and showed responses with pro-
longed latencies or not recordable in subjects with
multiple sclerosis and bladder or sexual dysfunctions
(5,7,9,10). However, this method has been rarely stud-
ied on healthy women. Haldeman et al. (11) and Guerit
et al. (12) published their observations made on only 5
volunteers and other studies were done in a maxi-
mum of 14 women (1,13,14). Only recent studies have
described reference latencies in a large sample, which
included 77 healthy women (15). Normative values
are necessary to discuss technical aspects of the

Table 2 – Correlation of clitoral sensory threshold and P1 latency to age, body mass index and height.

r = Pearson correlation coefficient; SSEP = somatosensory evoked potential.

Left sensory threshold
Right sensory threshold
Left stimulus SSEP
Right stimulus SSEP

          Age
     r   p

- 0.11 0.53
- 0.30 0.08
  0.002 0.98
  0.11 0.49

       BMI
   r   p

0.33 0.06
0.26 0.14
0.08 0.63
0.04 0.80

      Height
     r   p

  0.02 0.86
- 0.01 0.95
  0.13 0.42
  0.22 0.19

Table 3 – Results of clitoral sensory threshold and pudendal somatosensory evoked potential latency according to
pregnancies and deliveries.

Sensory threshold (mA)
P1 latency (ms)

Age (years)
Height (meters)
Delivery events

Nulliparous
(n = 11)

3.9 ± 1.0
35.7 ± 2.4

39.0
1.55

0

Vaginal*
(n = 11)

3.6 ± 1.1
37.1 ± 2.2

41.9
1.57
2.45

Cesarean Section*
(n = 11)

4.1 ± 1.2
38.8 ± 2.7

36.0
1.59
2.0

p Value

0.58
0.018 nulliparous x
       cesarean section
0.57
0.51
0.86

* Only volunteers who referred to one type of delivery in their obstetric history were considered.
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methodology before its use in research or clinical prac-
tice, in a similar way described before for pudendo-
anal reflex latency (16). In the present study, this
method was applied to a significant number of volun-
teers, furthermore considering the influences of age,
height, BMI and obstetric history.

Haldeman et al. (10) demonstrated that the
amplitude of the pudendal SSEP was maximal over
the sensory cortex in the midline (Cz-2cm) for both men
and women; they also showed that the latencies and
waveform were similar to those obtained following
tibial nerve stimulation at the ankle.

Vodusek et al. (13) emphasized that the awk-
wardness of stimulation may be a major obstacle in
applying this diagnostic procedure to females. The
clitoral stimulation accomplished with a conventional
bipolar stimulator was well tolerated by the volun-
teers, being easily performed. The placement of the
anode on the labia majora / minora instead of the
pubis, as described by other authors (14) has the
advantage of not obtaining the SSEP by addition of
stimulation of other peripheral nerves of the region
such as the ilioinguinal.

The stimulus frequency of 4.7 Hz was used
in order to reduce the noise caused by 60 Hz fre-
quency, which was used in previous study (11). The
W waveforms as well as the central recording site
are similar as previously described (1,9,11,13). De-
spite the short distance between the stimulus sites,
only some volunteers presented mild discrepancy be-
tween both sides in P1 latency, not reaching average
difference. This could represent only physiological
differences. The laterality of pudendal nerve stimula-
tion cannot be ascertained according to the closeness
of the cathode sites of stimulation and to the exist-
ence of only one dorsal nerve of the clitoris. This could
reflect identical P1 latencies for the both sides of stimu-
lation in some cases. Besides unilateral stimulation,
medial or bilateral clitoral stimulations have been per-
formed for eliciting pudendal SSEP in women (15).

The recordings obtained between P3 and P4
were not always as clear as those observed from
the midline of the scalp. However, in cases when
the response in Cz’-Fz demonstrated low signal to
noise ratio, the responses obtained in the parietal area
were used to define the P1 latency.

There was no difference in the sensory
threshold and P1 latency obtained from each side
and there was no correlation between these param-
eters and age, BMI or height of the volunteers. The
influence of height on the SSEP is described espe-
cially when studying peripheral nerves of the lower
limbs (e.g. the posterior tibial nerve). Some authors
observed a positive correlation of pudendal SSEP
latency with height in men (5). Although we have
not found this correlation, it is reasonable to suppose
its existence, nevertheless minimized if compared to
the posterior tibial nerve. Since the height’s differ-
ence of our volunteers was relatively small, this ef-
fect may not have been significant to be detected.
According to this assumption, we can explain the
fact that the mean latency obtained in this study is
lower than in other studies accomplished in Euro-
pean and American women (11,13,14). Comparative
studies with different pelvic floor pathologies in
shorter women must be interpreted carefully. Simi-
lar differences in varied ethnic groups are also dem-
onstrated in P40 component obtained after stimula-
tion of the posterior tibial nerve (17).

A longer P1 latency was observed in the ce-
sarean section group when compared to the nullipa-
rous women group. This result contradicts the expec-
tation that neurological lesions of the pelvic floor oc-
cur after vaginal delivery and cesarean section has a
protective factor to the pelvic floor structure (18). The
reasons for this discovery are speculative at this mo-
ment. Evidence of lesion in women’s pudendal motor
innervation submitted to salvage cesarean section has
already been described (19). An explanation for this
would be the time spent waiting for vaginal delivery
to occur before opting for cesarean section. Groutz et
al. found that elective cesarean section was associ-
ated with a significantly lower prevalence of postpar-
tum urinary dysfunction than those who had sponta-
neous vaginal delivery or cesarean section performed
for obstructed labor (20). However, other studies are
necessary to clarify if this result is a clinically rel-
evant finding. The study of SSEP in women should be
carefully analyzed in those with a history of cesarean
section. There was no difference between women
who have been submitted to vaginal delivery and nul-
liparous. However, there was a tendency for longer
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latencies in vaginal delivery group that could reach
significance if larger sample had been studied.

A critical reading of the literature reports sug-
gests that the sensitivity of the test is low in assess-
ment of axonal lesions. Some authors admit that the
presence of an abnormal pudendal SSEP in an indi-
vidual patient is, as a rule, accompanied by other neu-
rological deficits and that the necessity to measure
the latency may be questioned (21). However, ac-
cording to other reports, the ability to demonstrate and
document a dysfunction of the nervous system could
be fundamental in validating clinical symptoms and
signs (2,6).

In conclusion, the SSEP represents a repro-
ducible and accessible method of evaluating the af-
ferent pathways of the pudendal nerve in women. The
SSEP latencies obtained in these healthy women are
within the ranges currently reported in literature. We
found that there is a statistically significant difference
in the latencies when comparing nulliparous women
to those with Cesarean section, but its clinical signifi-
cance is unknown. These results could be used as
normative values in studies involving genitourinary
neuropathies in order to better understand voiding and
sexual dysfunctions in females.
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ABSTRACT

Objectives: To evaluate the impact of surgical treatment of stress urinary incontinence on the sexual function of women and
to identify whether such treatment can improve their sexual function and overall quality of life.
Materials and Methods: 64 heterosexual women with such indication were studied using the Female Sexual Function Index
(FSFI) questionnaire, modified by introducing one question to evaluate the impact of urine loss. This was applied preopera-
tively and six months after surgery.
Result: Among these 64 patients, 60.94% had regular sexual activity, while 39.06% did not. Among sexually active patients,
59% had urine loss during sexual intercourse and, of these, 87% had urine losses in half or more of sexual relations. There
were no statistically significant differences in assessments of desire, arousal, lubrication, orgasm, satisfaction and pain, or
in totaling the scores, between the preoperative period and six months after surgical treatment. However, the scores for urine
losses during sexual intercourse were significantly better after the operation.
Conclusions: Analysis of the results allowed the following conclusions to be reached: Urine lost during sexual activity was
frequent among patients with stress urinary incontinence. Suburethral support surgery did not jeopardize sexual activity.
Patients cured of stress urinary incontinence did not present improvement in sexual function.

Key words:  urinary incontinence, stress; prostheses and implants; female, sex disorders
Int Braz J Urol.  2007; 33: 822-8

INTRODUCTION

Epidemiological studies have suggested that the
same pathological processes and risk factors that are
associated to male erectile dysfunction (age, hyper-
tension, smoking, hypercholesterolemia and previous
pelvic surgery) are also associated to female sexual
dysfunction (FSD) (1).

Sexual dysfunction (SD) is highly prevalent in
both sexes, ranging from 10% to 52% among males

and from 25% to 63% among females. Data from the
Massachusetts Male Aging Study (MMAS) has shown
that 34.8% of men aged 40 to 70 years have moder-
ate SD, which is strongly related to age, associated
diseases (diabetes, hypertension and hypercholester-
olemia) and emotional state (1). Less is known about
the epidemiological aspects of FSD (2).

Female urinary incontinence (UI) is highly
prevalent. Diokno (1995) found prevalence ranging
from 10% to 25% in a population within the age group
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from 15 to 64 years old. The numbers may increase if
older populations are studied. It is worth emphasizing
that, in the United States, dealing with UI has an an-
nual cost of 10 billion dollars (3).

Although SD and UI both have high incidence,
few studies have sought to correlate them aiming at
assessing the impact of UI on women’s sexual life.
Likewise, there has been little study of the improve-
ments that might be obtained, if any, after treatment
for UI.

Considering the high prevalence of SUI in our
environment, our objectives in the present study were
to evaluate: The impact of UI on the sexual life of
women with an indication for surgical treatment using
suburethral support techniques (SST) and Whether
the correction of this dysfunction might favor these
patients’ sexual lives, thereby causing an improvement
in their quality of life.

MATERIALS AND METHODS

Sixty-four heterosexual women from the
urogynecology outpatient clinic were sequentially stud-
ied between August 2001 and September 2002. All of
them were indicated for treatment of SUI by means
of SST. The patients’ ages ranged from 33 to 86 years,
with a mean of 56 years, standard deviation of 12.3
years and median of 55 years.

We chose to subjectively examine the sexual
function of all the patients studied, by means of apply-
ing a modified version of the Female Sexual Function
Index (FSFI) questionnaire, which was devised by
UMDNJ Robert Wood Johnson Medical School,
Piscataway, NJ; University of Tennessee, Memphis,
TN; University of Washington, Seattle, WA; Univer-
sity of Texas, Austin, TX; and Columbia University
School of Medicine, New York, NY (4). This ques-
tionnaire consists of 19 questions and assesses the
domains of desire, arousal, lubrication, orgasm, satis-
faction and pain symptoms. We added one question
to this, with the aim of quantifying the impact of urine
loss during sexual intercourse.

On the eve of the surgical procedure, the pa-
tients received detailed explanations about the study
and authorization to consent was obtained.

Firstly, the patients were asked objectively about
their basic disease, with the aim of characterizing the
urine losses that they presented. They were also asked
about previous surgical procedures that they had un-
dergone, with emphasis on procedures with vaginal
access. Next, the modified FSFI was applied. The
patients were requested to respond spontaneously to
the questionnaire and take as much time as needed to
answer it, in a calm environment without anyone else
present. In the event that doubts arose with regard to
any item, the investigator was called to provide the
clarifications needed.

Six months after the surgical procedure, the pa-
tients who had had any sexual activity were invited to
attend the urogynecology outpatient clinic at a prear-
ranged time. First of all, they were asked about how
successful the procedure had been with regard to urine
losses and about any complications that may have oc-
curred. Following this, the modified FSFI was again ap-
plied, under the same conditions as adopted previously.

For the continuous quantitative variables, the
analysis described was done by means of observing
the minimum and maximum values and calculating the
means, standard deviations and medians. For the cat-
egory variables, absolute and relative frequencies were
calculated. When it was necessary to verify whether
there were associations between the category vari-
ables, the chi-squared association test was utilized, or
the Fisher exact test if at least one expected frequency
was less than five.

To verify the impact of the surgical procedure
performed, by means of comparisons between the
mean scores for the items of desire, arousal, lubrica-
tion, orgasm, satisfaction, pain and urine losses, the
non-parametric Wilcoxon signs test was applied.

The significance level utilized for the tests was
5%.

RESULTS

In accordance with the age distribution of the
patients, they were subdivided into two groups. The
first group included patients whose ages were less
than or equal to 50 years and the second consisted of
women whose ages were over 50 years (Table-1).
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Among the 64 patients who underwent surgical
treatment for SUI using the SST, 39 patients (60.94%)
had had sexual activity during the preceding four
weeks, while 25 patients (39.06%) had not had sexual
activity. The distribution by age group for the patients
with and without sexual activity is shown in Table-1.
Application of the chi-squared test to these two samples
gave p = 0.011; therefore, age group had an influence
on sexual activity (significant value).

Among the patients without sexual activity, the
reasons given for this abstinence were lack of part-
ner; absence of sexual desire; partner with illness that
impeded him from having sexual activity; and illness
of the patient herself (Table-2). Only two (8%) of the
25 patients without sexual activity presented scores
of six or over on the sexual desire question, while the
range found was from 2 to 10.

Table-3 shows the means, standard deviations
and medians for the 39 patients with sexual activity,
for all the domains evaluated. Of these patients with
sexual activity, 23 (59%) said they had urine losses
during the sexual act, while 20 (51%) presented urine
losses on 50% or more of the occasions when they
had sexual activity (scores of 3, 2 and 1) and 13 (33%)
had losses on all such occasions (score of 1).

Among the 39 patients who underwent treat-
ment for SUI using SST, only one patient did not at-
tend the outpatient clinic six months after the surgical
procedure to answer the questionnaire again.

Table 1 – Distribution of patients with and without sexual activity, by age group.

Age (years)               Without  %                          With   %                           Total    %

≤ 50 06 024 22 056.4 28 043.75
≥ 51 19 076 17 043.6 36 056.75
Total 25 100 39 100 64 100

Table 2  – Causes of absence of sexual activity.

Cause N %

Lack of partner 11 44
Lack of desire 10 40
Illness of patient 1 4
Illness of partner 3 12
Total 25 100

Table 3 – Scoring for the different questions among patients with sexual activity before the operation.

Mean   Standard Deviation  Median

Desire 05.82 01.78 06
Arousal 13.74 03.41 13
Lubrication 14.71 04.67 15
Orgasm 08.68 03.92 09
Satisfaction 09.89 03.74 09
Pain 11 04.61 13.5
Losses 03.34 01.74 04
Total 67.08 12.78 67
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With regard to sexual desire, 10 patients
(26.31%) presented increases in their scores, 24 re-
mained unchanged and four had decreases. With re-
gard to arousal, lubrication, orgasm, satisfaction and
pain, similar distributions were found, i.e. more than
60% of the patients kept the same scores, while 10%
to 30% of the patients had upward or downward
changes in their scores. With regard to urinary loss
during sexual activity, 20 patients (52.63%) presented
an improvement, while 18 (47.37%) maintained their
scores. No patient mentioned any worsening of the
urine loss during sexual activity after the operation
(Table-4).

Table-5 shows the mean preoperative and post-
operative scores and significance levels after apply-
ing the non-parametric Wilcoxon signs test, which was
utilized to compare the mean scores of the different

domains of the FSFI. It could be seen that the items
of arousal, lubrication, orgasm and totaling presented
slight reductions, while desire, pain and urine losses
had slight increases. However, none of these except
for the domain of urine losses during the sexual act
presented significance levels of less than 5%.

COMMENTS

At the beginning of 1999, the National Health
and Social Life Survey (NHSLS) published a study in
the Journal of the American Medical Association (2)
that showed that sexual problems were more frequent
than had been imagined; 43% of American women
presented SD, a percentage that was higher than for
men, whose rate was 31%. These data concur with

Table 4 – Change in scores for the different questions from before surgery to after surgery.

Variable

Desire
Arousal
Lubrication
Orgasm
Satisfaction
Pain
Losses
Total

         Higher
N   %

10 26.31
08 21.05
04 10.53
07 18.42
05 13.16
07 18.42
20 52.63
20 52.63

      Unchanged
N   %

24 63.16
25 65.79
23 60.52
24 63.16
25 65.79
24 63.16
18 47.37
06 15.79

      Lower
 N %

04 10.53
05 13.16
11 28.95
07 18.42
08 21.05
07 18.42
00 00
12 31.58

      Total
N %

38 100
38 100
38 100
38 100
38 100
38 100
38 100
38 100

Table 5 – Comparison between mean scores before and after surgery, with significance level.

Variable                                Before  Surgery                                  After  Surgery  p Value

Desire 05.82 (1.78) 06.08 (2.20) = 0.265
Arousal 13.74 (3.41) 13.61 (4.26) = 0.972
Lubrication 14.71 (4.67) 14.42 (4.82) = 0.242
Orgasm 08.68 (3.92) 08.58 (4.12) = 0.825
Satisfaction 09.89 (3.74) 09.53 (4.07) = 0.420
Pain 11.00 (4.61) 11.29 (3.86) = 0.706
Losses 03.34 (1.74) 04.82 (0.83) < 0.001
Total 67.08 (12.78) 68.42 (16.43) = 0.182



826

Surgical Treatment for SUI in Women and Sexual Function

the high incidence of women without sexual activity
found in the present study, since 39.06% of the pa-
tients (29 women) were not having sexual relations.
Despite the low number of women in the sample stud-
ied, the presence of women aged less than 50 years
in this group and the fact that this was specifically a
sample of women with SUI, it was observed that age
had a significant influence on whether or not there
was sexual activity. This result finds confirmation in
the study by Diokno, with patients aged over 60 years:
the latter study demonstrated that sexual activity di-
minishes with age and when the individual is single
(5).

In the present study, patients explained their lack
of sexual activity in different ways, but absence of
desire was the principal factor that impeded sexual
activity among these women, which can be demon-
strated from the scoring for these patients. Thus, only
two of these women (8%) had scores of greater than
or equal to 7), while 21 (84%) presented scores of
less than 4.

Out of the 20 patients without sexual activity
that we managed to contact after a year of surgical
procedure, 3 (15%) returned to sexual activity. In two
cases, this sexual activity retaking was associated to
the fact of not presenting urinary losses to the efforts,
demonstrating that urinary losses can decrease sexual
desire, considering that both patients related such losses
as the cause for the low desire for sexual activity.

Sutherst & Brown evaluated the conjugal rela-
tions and sexual habits of 208 patients in a urinary
incontinence clinic and observed that 43% of them
said that urinary disorders had a negative effect on
their sexual relations. According to these authors,
women with vesicle instability had significantly greater
incidence of SD than did women with genuine stress
urinary incontinence (6).

A study by Iosif found that 20% of the women
had diminished frequency of sexual activity and 5%
were completely inactive sexually, as a result of urine
losses during coitus or during the night (7).

In a prospective study, Haase & Skibsted re-
ported that 35% of their patients had diminished libido
in relation to the period prior to their urinary inconti-
nence. Among such patients, 11 attributed the disor-
der to vaginal descensus or urine loss during the sexual

act, and three just to the fear that such losses might
occur. Twenty-three (42%) complained of dyspareu-
nia (8).

In the present study, 23 women (59%) presented
urine losses during sexual intercourse and, 20 (86.96%)
of them said they had losses on at least half of such
occasions, while 13 (56.72%) had urine loses on all
occasions. Although this was not objectively asked
about, it should be considered to be the preponderant
factor in determining an unsatisfactory sexual life. The
insecurity brought about by urine loss during day-to-
day activities causes discontent and, with the inten-
tion of avoiding such losses, some activities are not
done. Thus, what can be said about urine losses dur-
ing intercourse? There is no doubt that it is a factor
that must be taken into account when considering the
low rates of desire, orgasm and satisfaction seen
among preoperative patients. For this reason, when
dealing with patients with UI, the negative impact that
this has on female sexual life must not be forgotten. It
is therefore appropriate to objectively probe patients
about urine losses during the sexual act, as well as
attempting to assess their impact.

Clark & Romm evaluated the effects of UI on
sexual function by means of a questionnaire, and found
that 56% of their patients had already experienced
urine losses during sexual activity. These rates reached
66% when the patients were asked about incontinence
or urinary urge or frequency during the relations. These
data, which are very similar to the findings of the
present study, demonstrate the negative impact that
urinary incontinence may have on the quality of life of
patients with SUI (9).

Despite the high incidence of FSD and SUI,
there are few studies that have sought to correlate
the two diseases. It was found by Hilliges et al. (10)
in 1995 that the more distal portions of the vagina have
more nerve components when compared to the proxi-
mal proportions. These findings were similar with re-
gard to the anterior and posterior walls; and the areas
that commonly undergo incision during procedures to
treat urine losses are richly innervated. Taking these
findings into consideration, it must be emphasized that
it is imperative to study sexual function after such pro-
cedures have been performed, with the aim of as-
sessing their effects on FSD.



827

Surgical Treatment for SUI in Women and Sexual Function

Between the mean scores before and after
the surgical procedure performed, it was observed
that there were slight increases in the domains of
desire and pain and the totaling of the scores, and a
large increase in the item of urine loss during sexual
intercourse, while for the variables of arousal, lu-
brication, orgasm and satisfaction there were slight
decreases. Upon applying the statistical test, how-
ever, the significance level was not reached for any
of them except for the variable of urine loss during
sexual intercourse, which increased from 3.34 to
4.82, which was very close to the maximum score
of 5 for this variable. This result was already ex-
pected, given that the “gold standard” treatment for
urinary incontinence today is the surgery that was
performed (11).

The diversity of the results is probably the re-
sult of non-standardization of the studies, given that it
was only in 1998 that the American Foundation of
Urologic Disease (AFUD) defined and classified fe-
male sexual dysfunction (12).

Analysis of the literature with regard to the
treatment of SUI and patients’ sexual life after the
surgical procedure has shown greater uniformity of
results, despite the low number of published studies.
Iosif (7) and Haase & Skibsted (8) demonstrated an
improvement in sexual activity and accredited the re-
sult to the greater satisfaction and self-esteem among
their patients.

Recently, Walsh et al. (13) identified improve-
ment in sexual function among their patients and stated
that the solution for incontinence during intercourse
was strongly associated with the improvement in
sexual activity. Maaita et al. (14), in a similar study,
concluded that this surgery would not have a negative
effect on their patients’ sexual lives.

The relationship between FSD and UI has
reached such proportions today that Rogers et al. (15)
have proposed that women with urinary incontinence
or prolapse of pelvic organs behave differently from
other populations studied previously from a sexual point
of view. Thus, results obtained that would possibly be
attributed to a series of factors such as age, for ex-
ample, may be related to UI or genital prolapse. These
authors even proposed a specific questionnaire for
evaluating the impact of these diseases.

There is constant concern regarding the pos-
sibility of interfering in vaginal sensitivity, resulting from
the fact that the principal site of innervation is the
location for the incision in the surgical procedure for
treating urinary incontinence using the suburethral sup-
port techniques. Nonetheless, the improvement in the
patients’ self-esteem produced by the absence of urine
losses during the sexual act justifies the results, even
if the improvements obtained in the patients of the
present study were not significant. On the other hand,
the worsening in sexual function found in some pa-
tients was related to complications in the procedures
carried out, such as maintenance of urine losses, pro-
longed urine retention, urgency, etc. The SST for treat-
ing SUI is safe and does not worsen patients’ sexual
activity, but new studies should be conducted, using
objective measurements of sexual function if possible,
with the aim of confirming the results obtained.

This work will need to be taken to greater depth
in order to obtain objective assessments of female
sexual function, perhaps with quantification of the free
nerve terminations in the anterior vaginal wall before
and after the operation. This would be a way of as-
sessing whether the SST could cause damage to fe-
male sexual function, with the attempt to identify, which
patients might present worsening of this function af-
ter the operation, and whether the type of suburethral
support utilized might interfere with the result obtained.

CONCLUSIONS

Analysis of the results regarding the sexual
function of the women with SUI who underwent sur-
gical treatment using SST allowed the following con-
clusions to be reached: age had an influence on sexual
activity; urine loss during sexual activity was frequent
among patients with SUI. The surgery presented cure
rates of more than 90% for urine losses during the
sexual act and did not jeopardize the patients’ sexual
activity; the improvement in sexual function, when it
occurred, was subjectively related to increased sexual
desire and not the reduction in urine losses during
sexual relations after the surgical treatment, and the
patients cured of SUI did not present improvement in
relation to sexual function.
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ABSTRACT

Objective: Microsurgical procedures are currently the gold standard for vasovasostomy with excellent results, but it takes
an increased operative time demanding special training and experience in microsurgery. The objective of this study is to
reach the same results with reduced operative time.
Materials and Methods: Male adults Wistar rats were divided into 3 groups: I) 20 rats in control group, II) 20 with
conventional one-layer microsuture and III) 20 with fibrin glue. After four weeks each rat was left for two weeks with two
female rats.
Results: The fertility rates were 80% in group I, 70% in group II and 65% in group III (p > 0.05). In group II granuloma was
found in 75% of the rats, while in group III in 85% (p < 0.05). Anastomosis was considered with patency in 75% and 80% of
the rats in groups II and III (p > 0.05). Overall operative time was 41.7 ± 2.49 and 28.55 ± 1.14 minutes in groups II and III (p
< 0.05) and the time to anastomosis of  24.6 ± 1.8 and 9.35 ± 0.78 minutes (p < 0.05), respectively.
Conclusions: We can conclude that vasovasostomy with fibrin adhesive has the same results of the conventional microsur-
gery technique but with a reduced operative time and a simplified procedure.

Key words: rats; vasovasostomy; fibrin tissue adhesive; microsurgery; infertility
Int Braz J Urol.  2007; 33: 829-36

INTRODUCTION

Currently, more than 30 million couples world-
wide use vasectomy as a method of birth control. It is
estimated that up to 6% of men who undergo vasec-
tomy will request reversal, and 3.5% will in fact re-
ceive a vasovasostomy (1,2). In the United States,
from 600,000 to 1 million vasectomies are performed
annually, which results in the expectation of 21,000 to
35,000 reversals (3,4).

A number of techniques have been described
to restore vas deferens patency, but no consensus has
been reached as to which technique is the best (5).
Several techniques using microanastomosis show good
results, with respect to both anastomosis patency and
pregnancy rate, between 80 to 90%, and 50 to 80%,
respectively (5-11). Thus, the main objective of this
study is to devise a new technique or to improve an
existing one that would allow a faster procedure
(12,13).

 Investigative Urology
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Advances in welding of human tissues have
been incorporated in experimental animal studies (14-
16). This study was undertaken to prospectively com-
pare the use of conventional suture with the fibrin glue
technique in vas deferens reanastomosis, and to deter-
mine if these techniques present similar results but with
a reduced procedure time and ease of execution.

MATERIALS AND METHODS

Sixty male Wistar rats (Rattus norvegicus
Albinus, Rodentia, Mamalia) initially weighing between
220 to 230 grams and aged 90 days were included in
the experiments. To confirm fertility, 120 90-days-old
female Wistar rats in proestrus, determined by the
analysis of vaginal secretions, were used. The ethical
guidelines on animal experimentation of the National
Council for Control of Animal Experimentation of
Brazil were observed. The animals were grouped as
follows:

Group I - 20 (twenty) male rats that under-
went exposure of the left vas deferens for 5 to 10
minutes. Group II - 20 (twenty) male rats presenting
left vasovasostomy with a conventional one layer su-
ture with 10-0 nylon and Group III - 20 (twenty) male
rats that underwent a left vasovasostomy with fibrin
glue.

Surgical Technique - The animals were anes-
thetized intraperitoneally with sodium pentobarbital and
the procedures were performed under aseptic condi-
tions. The surgery started after the loss of corneal
reflex. A bilateral incision was made in the scrotum,
the vasa deferentia were identified and isolated in all
rats. In the three groups, the vasectomy was performed
on the right side.

In group I, the vas deferens was released and
the skin was sutured using 4-0 chromic catgut. In group
II, the left side vas deferens was divided, followed by a
one-layer anastomosis with five sutures using 10-0 ny-
lon, according to the technique described by Leonard
& Thomas (17), with surgical microscope at 16 to 25X
magnification. In group III, on the left side the cut ends
were reattached through a transmural suture with one
anchor points using 8-0 nylon suture and application of
1 to 2 drops of fibrin glue..

The animals were kept in individual cages for
30 days. At the end of this period, every male was put
in a cage together with two females for 2 weeks. After
this period the males were anesthetized and under-
went a scrotal exploration. At the completion of the
experiment, the animals were euthanized with sulphuric
ether in a bell jar.

The criteria for data collection and analysis
were fertility rate determined by the pregnancy of at
least one female, granuloma formation at the site of
the anastomosis, amount of neutrophilic exudate at
the cut edges of the anastomosis, epithelial alterations
(denaturation and tearing), duration of surgery and
anastomosis, and anastomosis patency. The last one
was evaluated immediately after the removal from
the anastomosis site in three ways: 1) observation
through surgical microscope of intravasal fluid pro-
duced by manual compression (milking) next to the
anastomosis, 2) microscopic examination at 40 X 3.3
magnification of the fluid collected from the distal end
of the vas deferens with a glass slide to determine the
presence of sperm, and 3) catheterization of the proxi-
mal end at the anastomosis site with 24-gauge can-
nula and gravity injection (70 cm height) of methylene
blue diluted in saline to 50% (18). In order to consider
the anastomosis patent to the passage of sperm, at
least two criteria were met.

The Z-test with 95% significance level was
used in the statistical analysis of the fertility rate, the
granuloma formation and the patency rate. The stan-
dard deviation was calculated for the duration of the
surgery and anastomosis. The exact Fischer’s test was
used in the correlation between the presence of granu-
lomas and the patency rate, and in the evaluation of
neutrophilic infiltrate. The χ2 test incorporating Yates
correction for continuity was used in the analysis of
the reepithelialization and collagen reorganization.

RESULTS

Four animals presented infection of the sur-
gical wound, determined by the direct inspection of
the suture line; two animals belonged to group I, one
to group II and another to group III. One of the rats
from group I showed dehiscence of the skin suture,
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without infection. This rat (rat G1-4) impregnated two
females.

Fertility rate - Some females became preg-
nant before four weeks were completed, the others
were removed on the thirtieth day and their pregnan-
cies were confirmed thereafter. Seventeen female rats
(85%) from group I, 14 (70%) from group II and 13
(65%) from group III became pregnant (p > 0.05).

Granulomas - Only the rats from group II and
III were evaluated. The total amount of macro- and
microscopic granulomas found in every rat was larger
in the group that was vasovasostomized with fibrin
glue (Figure-1). Fifteen rats (75%) from group II had
from 1 to 7 granulomas with an average of 3.6 granu-
lomas/rat. Seventeen rats (85%) from group III had
from 2 to 8 granulomas with an average of 4.2 granu-
lomas/rat (p < 0.05). The anastomotic patency was
not correlated with the presence of granulomas in
group II (Table-1) and group III (Table-2).

Histology - The evaluation of neutrophilic
exudate related to an inflammatory process at the
anastomosis cut edges can be seen in Table-3. The
statistical comparison showed no significant differ-
ences (p > 0.05) between vasovasostomy with con-
ventional suture and with fibrin glue. Intense neutro-
philic exudate did not alter significantly anastomosis
patency, which suggests that the neutrophilic inflam-
matory reaction is not an obstructive factor to the
reanastomosed lumen (Figure-1).

The reepithelialization process of the vas def-
erens lumen for groups II and III showed no signifi-
cant difference (p > 0.05). In same way, collagen fi-
ber reorganization showed no significant difference
(p > 0.05).

Patency - Anastomotic patency was demon-
strated in 50 rats. Of these, 19 (95%) were in the
control group, 15 (75%) in the vasovasostomy-with-
conventional-suture group, and 16 (80%) in the fibrin-
glue group (Table-4).

Surgery Duration - There was a statistical
significant difference in operative time when the dif-

Table 1 – Comparison between spermatic granuloma in vasovasostomy site and fertility rates in vasovasostomy with
microsuture.

Fertility No  Fertility Total Statistics

Granuloma     11        04    15

No granuloma     03        02    05
p > 0.05

Patency No  Patency Total Statistics

Granuloma     10       0 5    15

No granuloma     05        00    05
p > 0.05

Figure 1 – Anastomotic cut edge in vasovasostomy with fibrin
glue. Presence of some peripheral granulomas (G), foreign body
(anchor point) and intense inflammatory reaction (Gomori
trichrome, X40).
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ferent surgical procedures were compared. Anasto-
mosis with fibrin glue took less time to be performed
when compared to the conventional suture technique
(Table-5).

COMMENTS

There is no uniformity as to which is the best
vasovasostomy technique (19,20). Initially, the con-

troversy was about the use of sutures in one or two
layers. The analysis of these two possibilities in the
literature shows similar results with respect to fertility
and patency rates (8,10,21,22). The fundamental dif-
ference is related to operative time, required training
and costs. In this study, the reanastomosis were per-
formed immediately after vasotomy and in vivo expe-
rience usually reveals a significant discrepancy in lu-
men sizes, hence, the theoretical reason for 2-layer
closures. When both methods are compared, one

Table 2 – Comparison between spermatic granuloma in vasovasostomy site and patency rates in vasovasostomy with
fibrin glue.

Fertility No  Fertility Total Statistics

Granuloma     09       07    16

No granuloma     04       00    04
p > 0.05

Patency No  Patency Total Statistics

Granuloma     12       04    16

No granuloma    04       0 0    04
p > 0.05

Neutrophilic  Exudate Microsurgical  Anastomosis Fibrin  Glue  Anastomosis               Statistics

Intense 02 03 p > 0.5
Moderate 18 17 p > 0.5
Absence 00 00

20 20
Reepithelization
Absence of epithelium 12 10 p > 0.05
Thin epithelium 05 05
Similar to original 03 05 p > 0.05

20 20
Collagen Fibers
Ragged and unnatural 15 13 p > 0.05
Reorganized e dense 04 06 p > 0.05
Reorganized with
     thickness similar to adjacent tissue 01 01

20 20

Table 3 – Comparison of histological findings in vasovasostomy site with microsurgical anastomosis and fibrin glue.
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would opt for the faster and easier method to be per-
formed (11).

Based on these reasons, anastomosis with fi-
brin glue was compared to the one-layer technique
with mucosa-to-mucosa alignment. However, it has
been questioned the need of a few stitches before the
fibrin glue application in order to keep the cut ends in
alignment. It was decided to use two transmural an-
chor points in order to improve the vasovasostomy
outcome, as previously described (23).

Conventional anastomoses that use microsur-
gical techniques show high rates of success, with pa-
tency rates of about 90% and fertility rates between
40 and 80% (12). Kücükaydin et al. (24) obtained fer-
tility rates of 70% for the fibrin glue or laser
vasovasostomy and 80% in control groups. In this
experiment, we obtained a fertility rate of 70% for
the conventional suture group and 65% for the fibrin
glue group.

The presence of granulomas at the
vasovasostomy site still does not have a conclusive
meaning (25). Granulomas are described in 20 to 35%

of the ducts in vasovasostomies (26). Silverstein et al
(12) report granulomas in 28% of the fibrin glue
vasovasostomies, but they observed a higher rate
(61%) with conventional suture technique. These re-
sults are similar to the ones found in this study where
30% of the rats with anastomosis with fibrin glue and
15% with conventional suture presented macroscopic
spermatic granulomas. The most plausible explana-
tion for a larger number of granulomas when the fi-
brin glue was used is the amount of glue that was
applied. The excess of glue surrounding the anasto-
mosis can lead to granuloma formation. An experi-
ment in dose titration could clarify this question.

Some authors have emphasized the impor-
tance of a patent anastomosis that prevents sperm
leakage (23,24,26). The use of fibrin glue guarantees
the anastomotic patency, since the glue contacts the
full circumference of the vas deferens and not only 4
or 6 points as in the conventional suture technique.
However, it is important to note that negative results
can occur if the glue is applied to the two ends of the
vas deferens before they are reconnected.

Table 4 – Anastomotic patency after 45 days vasovasostomy.

Anastomotic Patency Controls Microanastomosis Fibrin  Glue       Statistics

Fluid at distal duct (i) 19 18 16
Presence of spermatozoa (ii) 15 15 16
Methylene blue (iii) 20 18 16
Total [(i+ii+iii);(i+ii);(i+iii);(ii+iii)] 19 (95%) 15 (75%) 16 (80%) p > 0.05

Table 5 – Comparison of anastomotic and operative time in vasovasostomy with conventional microsuture and fibrin
glue.

Time

Operative time
Mean (minutes)
Standard deviation (SD)

Time to anastomosis
Mean  (minutes)
Standard deviation (SD)

Microsurgical  Anastomosis

41,7
± 2.49

24.6
± 1.8

Fibrin  Glue  Anastomosis

28,55
± 1.14

9.35
± 0.78

Statistics

 F = 21.76
 p = 0.0001

 F = 57.26
 p = 0.0001
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At present, the majority of studies demon-
strate that anastomosis patency is not altered by the
presence of granulomas (18,27), this data is similar to
what was observed in this experiment, since no cor-
relation was found between the presence of granulo-
mas or their number with an obstruction of the anas-
tomosis.

It was observed that the presence of sperm
in the distal vas segment occurred in 75% of the anas-
tomosis with conventional suture and in 80% of the
ones with fibrin glue. These results are similar to those
reported in literature, which ranges from 80 to 90%
(12,16,23,24).

The vas deferens is lined internally by a
pseudostratified epithelium, composed mainly of small
basal hemispherical cells and columnar principal cells
with microvilli (28). The exact physiological role of
the vasa deferentia in men is not completely under-
stood, but it is expected that after a reconstruction of
the vasa one obtains a histological evaluation as simi-
lar as possible as it was observed before the vasec-
tomy. We observe that the majority of vasa deferen-
tia from the conventional suture and fibrin glue groups
showed lack of or initial epithelialization, 60 and 50%
respectively. In spite of the fact that there was no
statistical difference showing unequivocally that the
highest pregnancy and patency rates are related to
the ducts that showed a higher degree of
reepithelialization, it was observed at least a trend in
this direction. It is noteworthy to mention that the evalu-
ation at 45 days may partially explain these results.

Although approximately 20% of the original
mass of fibrin glue is dissolved by fibrinolysis within 72
hours following the application, a local inflammatory
reaction may be observed. This tissular reaction is a
result of the combination of trauma and the physical
and chemical properties of the materials used in the
synthesis (29). The permanence of neutrophils indicates
a persistent inflammatory process. It was detected a
predominance of a moderate inflammatory reaction in
the anastomosis with conventional suture and in the ones
with fibrin glue, 90 and 85% respectively. Similar re-
sults have been reported in the literature related to the
evaluation of inflammatory reactions in surgical wounds
(30). Also, the number of neutrophils at about six weeks
may represent a response to the surgical trauma

(12,23,24,29,31). The inflammatory process, as a result
of the surgical manipulation and of the synthesis mate-
rial, did not seem to affect the anastomosis patency.
Few studies in the literature make this correlation, but
those that evaluate it do not believe in cause-effect re-
lationship either (28).

In the functional analysis of vasovasostomy
we need to keep in mind that there are several fac-
tors that may alter the patency and not only the qual-
ity of the anastomosis itself. The denervation of the
vas deferens during the vasectomy may halt the peri-
staltic propulsion of sperm through the anastomosis.
Our results, with a 75% patency rate for the vasec-
tomy with conventional suture and an 80% patency
rate for the vasectomy with fibrin glue, agree with the
literature that reports a 80 to 90% patency rate (5-
8,10-12,26).

The results from different techniques are
equivalent in terms of patency and pregnancy rates,
but it is expected a reduction in the operative time.
There is no clear definition in literature about surgery
duration. Some authors do not mention how time was
measured in methods (12,24,32), others start time
measurement at the incision (16,20) ,and there are
those who measure time from the first vasovasostomy
stitch (13). In spite of these differences, average op-
erative time for a conventional suture vasovasostomy
ranges from 24 to 96 minutes, while in the fibrin glue
or laser technique it is reduced to 10 to 35 minutes
(12,13). The results of this experiment are 24.6 ± 1.8
minutes for the conventional anastomosis and 9.35 ±
0.78 minutes for the one with fibrin glue, and they are
comparable to literature. The experiments of longer
duration refer to the total duration of surgery. In this
case, our time measurements of 41.7 ± 2.49 minutes
for conventional suture and 28.55 ± 1.14 minutes for
the fibrin glue technique still agree with literature.

The fibrin glue technique is simpler, requires
less microsurgery experience and may transform the
vasovasostomy a procedure within reach of a general
urologist (12), since it shows results similar to the con-
ventional microsuture technique, but with reduction
of operative time. It is expected that the reduction in
surgery time validates this technique, but caution
needs be taken when the surgeon encounters no fluid
and needs to perform vasoepididymostomy.
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Re: Steerable Antegrade Stenting: A New Trick of the Trade
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To the Editor:

The authors describe as a novelty the percu-
taneous kidney punction with the patient placed in
supine position to carry out in an antegrade way the
ureteral stenting (1). However we described this pro-
cedure 20 years ago (2), in a work that was published
in many important urological journal such as the Jour-
nal of Urology (3), the Journal of Endourology (4)
and the Brazilian Journal of Urology (5) among oth-
ers.

Among the advantages demonstrated by the
percutaneous kidney approach with patient in supine
position, (which have been referenced in our previ-
ous communications) the possibility exists of simul-
taneously performing combined endoluminal instru-
mentation, which can even carry out with a rigid
transuretral ureterorrenoscopy at the same time as a
percutaneous nephroscopy. This fact has been recently
highlighted by many authors, notably including
Ibarlucea et al. (6) and Scarpa & Scoffone (7).

In contrast to the opinion of the authors of
this paper and of Park (8) who made the first edito-
rial comment to this process, we can confirm that with
the patient in supine position does not result in the
essential sonographic control in order to perform the
percutaneous punction of the kidney. We only make
use the sonographically guided renal puncture in ex-
treme circumstances. In the majority of instances we
carry out the punction under a simple radioscopic
control in P-A, without having to change the position
of the C arm which is precisely one of the multiple
advantages of this procedure.

Liatsikos & Voudoukis (9), who make the
second editorial comment attribute the origin of the

combined technique (called “Redezvous Technique”)
to Marci et al. (10), who described it for the ureteral
stenting in 2005. Nevertheless, in our work published
in the Journal of Endourology in 1990 (4) we already
showed a radiological image with a face to face in to
the kidney of a percutaneous nephroscope and a rigid
transurethral ureterorenoscope, when referenced the
advantages of working both, radiologically and
edoscopically, simultaneously from both fields.
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To the Editor:

After long term, poor results of urethrotomy
have been shown, since the nineties urethral recon-
struction has widely expanded. However, it is of in-
terest that in US (1), 93% of urologists still perform
cold knife Urethrotomy for treatment of urethral stric-
tures, while only a minority (4.2%) perform buccal
mucosa urethroplasty.

The use of buccal mucosa is today the best
available option for urethral reconstruction, and the
high success rate of the procedure has probably
slowed down the search for new urethral substitution
materials. However, the search for the “graal” of the
ideal urethral substitute is still active, including small

intestinal submucosa (2), tongue mucosa (3), acellu-
lar matrix (4), which have been all proposed in re-
cent years for urethroplasty. In the next future, tissue
engineering might offer the definite answer.

The authors report their experience with tu-
nica vaginalis urethroplasty in 11 male patients. In
nearly half the patients, the urethral stricture was re-
current after internal urethrotomy.

The use of tunica vaginalis is not completely
new. A pedicled tubularized flap of tunica vaginalis
was used for urethral reconstruction in 1992 in 3 pa-
tients (6). Nevertheless, the tunica vaginalis has been
used seldom, and always as a flap. This is the first
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report on the use of a free graft of tunica vaginalis for
urethral reconstruction.

Though the seek for new urethroplasty op-
tions should be encouraged, we must emphasize that
excellent long term results (7-10 years) of buccal
mucosa urethroplasty are now available (7).

As the authors rightly state, this study should
be considered investigational, due to a very short fol-
low-up and the small number of cases.

To date, buccal mucosa urethroplasty should
be the best graft procedure to offer to patients with
bulbar (longer than 2 cm) or penile stricture.

The Authors used the dorsal approach popu-
larized by Barbagli. Noteworthy, recently Barbagli
himself (8) has questioned the real advantage of this
approach compared to lateral and ventral approach.

We congratulate with the Brazilian Urology,
which is very active in urethral reconstruction.
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To the Editor:

Matrix Metalloproteinases (MMPs) are a
family of extracellular matrix degradative enzymes
physiologically involved in tissue development and
remodeling. Now they are being widely studied for
their potential role in the progression and metastasis
of many tumors (1).

Indeed degradation of extracellular matrix is
one of the crucial and early steps in many carcino-
mas. The role of the huge family of these enzymes
and their inhibitors in cancer cells invasion, metasta-
sis (2), proliferation and angiogenesis (3) is probably
much more complex than it seems and still needs to
be clarified.

On these basis, many authors paid attention to
the overexpression of MMPs enzymes in renal cell
carcinoma (RCC). Overexpression of MMP2 and
MMP9 has been described in association with poor
prognosis of patients with RCC (4-6). Overexpression
of MMP1, MMP3, MMP7, MMP11, MMP12 and
MMP14 has been described in tissue of RCC (7,8).
More recently, a strong relation between MMP10 ex-
pression and stage and grade of RCC has been demon-
strated (9).

These growing evidences of MMPs role in
RCC pathogenesis is the strong rationale to plan ge-
netic investigation to assess not only the phenotype
but the genotype modification that stand behind RCC
development and progression.

The genetic population based studies are
mainly aimed at identifying groups at a higher risk of
developing a cancer or at a higher risk of having a
cancer with a worse prognosis. The case control popu-
lation based researches are often biased by not con-
trollable factors especially when the sample size is
limited. Moreover, the results of genetic studies are
complicated by the wide heterogeneity between dif-
ferent ethnic groups. To draw any conclusion from
genetic statistics we need wide sample sizes, from
different regions to compare the results of different
ethnic groups.

The efforts and the costs of such studies are
worthy. Indeed the future possibility of identifying a
high-risk group for RCC by a simple test for genetic
polymorphism will lead to an early diagnosis of can-

cer in these patients. The people bearing the high-
risk alleles will take advantage of a strict clinical sur-
veillance for example with periodic ultrasound scan.

Even if the results of the authors do not al-
low identifying an increased risk of RCC for the
MMP1 promoter polymorphism in Brazil, they are
still important. If further data support these results,
the geneticists will have to search for more loci in
order to identify one or more gene polymorphisms
responsible for increased risk of RCC in Brazil. If
further data do not support the result of the afore-
mentioned study, the geneticists will have to plan a
wider population based study to answer to the ques-
tion about the MMP1 promoter polymorphism and
the risk of RCC in Brazil.

REFERENCES

1. Arribas J: Matrix metalloproteases and tumor invasion.
N Engl J Med. 2005; 352: 2020-1.

2. Egeblad M, Werb Z: New functions for the matrix
metalloproteinases in cancer progression. Nat Rev
Cancer. 2002; 2: 161-174.

3. Deryugina EI, Quigley JP: Matrix metalloproteinases
and tumor metastasis. Cancer Metastasis Rev. 2006;
25: 9-34.

4. Lein M, Jung K, Laube C, Winkelmann B, Stephan C,
Hauptmann S, et al.: Matrix metalloproteinases and their
inhibitors in plasma and tumor tissueof patients with
renal cell carcinoma. Int J Cancer. 2000; 85: 801-4.

5. Slaton JW, Inoue K, Perrotte P, El-Naggar AK,
Swanson DA, Fidler IJ, et al.: Expression levels of
genes that regulate metastasis and angiogenesis corre-
late with advanced pathological stage of renal cell car-
cinoma. Am J Pathol. 2001; 158: 735-43.

6. Cho NH, Shim HS, Rha SY, Kang SH, Hong SH, Choi
YD, et al.: Increased expression of metalloproteinase
9 correlates with poor prognostic variables in renal
cell carcinoma. Eur Urol. 2003; 44: 560-6.

7. Hagemann T, Gunawan b, Schulz M, Füzesi L, Binder
C: mRNA expression of  matrix metalloproteinases and
their inhibitors differs in subtypes of renal celle carci-
nomas. Eur J Cancer. 2001; 37: 1839-46.

8. Sumi T, Nakatani T, Yoshida H, Hyun Y, Yasui T,
Matsumoto Y, et al.: Expression of matrix
metalloproteinase-7 and 2 in human renal cell carci-
noma. Oncol Rep. 2003; 10: 567-70.



841

Letter to the Editor

9. Miyata Y, Iwata T, Maruta S, Kanda S, Nishikido M,
Koga S, et al.: Expression of matrix metalloproteinase-

10 in renal cell carcinoma and its prognostic role. Eur
Urol. 2007; 52: 791-7.

Dr. Andrea Zitella
Dr. Paolo Gontero

Ricercatore in Urologia Università di Torino
Ospedale Molinette, Torino, Italy

E-mail: paolo.gontero@unito.it

Re: Phase II Trial of Neoadjuvant Gemcitabine and Cisplatin in Patients with
Resectable Bladder Carcinoma

Daniel Herchenhorn, Rodrigo Dienstmann, Fabio A. Peixoto, Franz S. de Campos, Valdelice O. Santos,
Denise M. Moreira, Hedilene Cardoso, Isabele A. Small, Carlos G. Ferreira

Departments of Clinical Oncology (DH, FAP), Clinical Cancer Research (RD, VOS, IAS, CGF), Urol-
ogy (FSC) and Radiology (DMM), National Cancer Institute, and Eli Lilly Medical Support (HC), Rio
de Janeiro, RJ, Brazil

Int Braz J Urol, 33: 630-638, 2007

To the Editor:

Malignancy is not aware of the artificial
boundaries between surgery and oncology. The ma-
lignant tumor lives and expands by its own rules and
biological possibilities. To approach any malignancy
with curative intent, one must be aware of these facts.
A multidisciplinary approach reaching beyond the
borders of pride and enthusiasm over ones own ca-
pacity as a surgeon or oncologist is the proper way to
improve treatment options for the patient. Because,
at the end of the day, an increase in survival benefit is
what the patient is actually seeking for and mainly
nothing else.

Neoadjuvant chemotherapy in muscle inva-
sive urothelial urinary bladder carcinoma adds a sur-
vival benefit for our patients as we can see in a num-
ber of trials published and presented in recent years.
The ABC-group in the meta analysis from 2003
showed that clearly with a combined hazard ratio of
0.87 in favor of the neoadjuvant regime and an ab-
solute benefit of 5 % at 5 years, improving survival
from 45% to 50% (1). In the second report from the
very same group 2005, in which the SWOG-trial (2)
also was included, the power of the trial increased
and the hazard ratio of 0.86 was even more favor-
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able. The absolute benefit of 5 % at 5 years remained
(3).

The two Nordic trials Nordic Cystectomy
Trial 1 and 2 constituted a large part of the mentioned
ABC meta analysis. Separately the Nordic trials were
also merged into a meta analysis of their own, pub-
lished in 2004 (4). The outcome in some aspects was
different compared to the larger ABC-trial, mainly
following; the ARR (absolute risk reduction) was 8
% in the trial as a whole and the subgroup analysis
showed a distinct advantage in the T3-subgroup
(UICC, 1982) with an ARR of 11 %. The hazard ratio
for the whole trial was 0.80 in favor of neoadjuvant
chemotherapy and for the T3-subgroup 0.69. Five-
year overall survival for patients with clinical T3 in
the experimental arm was 48% and in the control arm
37%. For the T2-subgroup the hazard ratio was 0.85
(but without statistical significance).

The explanation for this outcome comparing
to the larger ABC trials was as follows; “The studies
are comparatively large and clinically homogenous
since they were done within the same recruitment
areas, within a similar biological domain and cystec-
tomy was baseline treatment in both studies.”

The routine use of neodjuvant chemotherapy
(platinum-based combination chemotherapy) in
urothelial urinary bladder carcinoma is now standard
treatment of T2b - T3b -tumors in two major Swed-
ish university hospitals, Karolinska University Hos-
pital and Uppsala University Hospital. Still one needs
to address novel approaches that are emerging. One
is the use of new and more efficient chemotherapy
regimes and the other is the extent of lymph node
dissection.

In the present trial of Herchenhorn et al.,
gemcitabine was combined with cisplatin, which
is a relatively new constellation. By utilizing
gemcitabine, the tolerability increases and enables
patients of higher age to be treated in future trials
and treatment regimes. One of the major caveats
in above-mentioned trials was the relatively low
age of the study populations, which also has been
commented on previously (5). Still in the present
trial (Herchenhorn et al.), the ages were ranging
from 18-70 with a median age of 63 and it would
be of interest to also follow a population of higher

age. The question of extent of lymphadenectomy
is still debated, although some prestigious investi-
gators have utilized their non-randomized retro-
spective single centre experiences to advocate this
regimen emphatically. When it comes to staging it
is for sure the best tool we have for establishing
nodal status and nodal extent of the present malig-
nancy. Still we find ourselves in a biological di-
lemma. On one hand we have patients with
macrometastatic dissemination to a number of
lymph nodes heralding a generalized disease. Cer-
tainly a generalized disease cannot be treated by
local surgical resection. On the other hand we have
patients with micrometastatic disease and some
proponents of extended dissection dearly wish that
surgical skills would remove that very disease. In-
vestigations into the immunobiology of nodal dis-
semination in urothelial urinary bladder cancer has
in the same time shown the existence of a strong
defense mechanism directed against the assaulting
tumor dissemination (6). Thus there is a slight risk
that an overzealous removal of nodal deposits can
lead to the surgeon depriving the patient of an ex-
istent immunological response! Randomized trials
entailing the use of neaodjuvant cisplatin combi-
nation therapy carries so far the only conclusive
evidence for improving the survival chances in our
patients. It is of that reason of great interest to fol-
low new attempts, like the present trial, to improve
the neoadjuvant regimen in terms of tolerability and
lower toxicity.
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To the Editor:

Although it is a major factor affecting quality
of life in end stage renal disease (ESRD), sexual dys-
function receives very limited attention in follow up
of dialysis patients (1). Successful dialysis improves
most symptoms of ESRD, yet many patients continue
to experience many forms of sexual dysfunction dur-
ing the dialysis treatment (2). Sexuality was the fifth
most important life stressor cited by 135 dialysis pa-

tients in a study of quality-of-life issues (3). More than
half of patients suffering from ESRD and receiving
dialysis treatment describe sexual dysfunction, most
commonly a loss of interest in sexual activity (1,4).
Despite the importance of these issues, only 25 % of
patients discuss sexual function with their physicians
(3). Moreover, it has been noted that lack of knowl-
edge about sexuality, conservative attitudes toward
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sexuality, and anxiety when discussing sexual concerns
are widespread among health care providers (5).

Sexual dysfunction addresses alterations re-
lated to drive, arousal, penile erection/vaginal lu-
brication, ability to reach orgasm and satisfaction
with orgasm (6); all are affected by ESRD. A ques-
tionnaire given to dialysis patients revealed that 65
% were dissatisfied with sex since starting dialysis,
40% have stopped having sex, 27 % have no desire
for sex, and 23 % reported they could not achieve
orgasm (2). There is no known single cause for these
changes, but there are several physical and psycho-
logical factors that are thought to contribute to them.
Stress, depression and anxiety due to kidney disease
and treatment may affect patients’ sexual desire and
ability to enjoy sex (4). Other factors that may in-
fluence a patient’s interest in sex include medica-
tions, diet, anemia, lack of sleep, inadequate dialy-
sis, uremia and changes in hormone balance (1,3,7).

Complaints of reduction in libido, impotence
and marked reduction in the frequency of sexual re-
lations have been reported in more than 50% of male
ESRD patients (7). Proposed factors that may cause
sexual dysfunction in male dialysis patients are ure-
mia, decreased penile blood supply,  hormonal dis-
turbances, low hematocrit level, drugs such as beta-
blockers, fatigue, psychological problems such as de-
pression and anxiety, and difficulties with partner
(1,2,8).

In comparison to males, sexual dysfunction
is more common in healthy females as well as fe-
males on dialysis (1). A study comparing sexual func-
tion before and after renal insufficiency found that
the percentage of females who completely abstained
from sexual intercourse increased from 9 to 40%.
Among the females on dialysis who continued to have
sexual activities, the anorgasmic percentage increased
from 9 to 31% (8,9). In another study, 100% of the
women on hemodialysis, 67% of those on peritoneal
dialysis, and 31% of those with kidney transplants
reported a lack of desire for sexual activity and lack
of sexual fantasy (10). Numerous hypotheses have
been put forward as to the origin of the sexual dys-
function in female dialysis patients including: ure-
mia, hyperprolactinemia, gonadal dysfunction, de-
pression, changes in appearance, hyperparathyroid-

ism and zinc-deficiency (7-10).  Moreover,  the ca-
pacity of hemodialysis  in reversing sexual dysfunc-
tions  do not appear to be significant at 6-months (11)
and 18 month follow ups (12).

The study conducted by Messina et al. adds
further understanding of erectile dysfunction that
reaches up to 60 % in their patients undergoing he-
modialysis.

Since improving the quality of life is a major
goal in medicine, we should pay more attention to
the sexual functioning of our patients that might help
increasing our patient’s enjoyment and satisfaction
with life with minimal or no additional costs.
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To the Editor:

Erectile dysfunction is an important cause of
quality of life limitation (1). Messina et al. evaluate
erectile dysfunction (ED) in chronic renal failure
(CRF). Their cross-study showed the prevalence of
ED among 58 patients in hemodialysis program.

The prevalence of their study was 31.4% and
68.6% between patients younger and older than 50
years, respectively. Age, diabetes mellitus & hemo-
dialysis characteristic were associated with higher
incidence of ED (2), while they found that neither
hypertension (even it is common) nor the duration of
dialysis are associated with ED. They brilliantly sug-
gest to all physician and all health professional to pay
more attention to their patients’ sexual problems.

With high respect to Messina and his col-
leagues, we want to give some comment on their
study:

1) Assessment of ED is done by International
Index of Erectile Function-5 (IIEF-5) (3,4).

2) Their study was done only on male pa-
tients. Indeed, women who suffered from CRF may
have ED. Therefore, for assessment of ED in women
patients, Index of Female Sexual Function (IFSF)
should be asked (5).

3) ED is a multifactor disease or as we say,
symptom. Therefore, hypercholesterolemia, hyperlipi-
demia, hyper or hypo thyroidism, low blood zinc, low
testosterone, high prolactin and even high parathy-
roid hormone are associated with ED (4,5). Messina
et al did not mention the measurement of such tests
(2).

4) Obesity in CRF patients can cause ED (1).
5) There is no doubt that psychological prob-

lems are the important causes of ED. So all patients
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should be asked Beck Depression Inventory (BDI) to
investigate their depression symptoms.

6) Bellinghieri et al. found ultrastructural
changes of corpora cavernosa in uremic male patients.
These changes are more evident in male patients with
longer time on dialysis.

7) In our clinic, our evaluation of male pa-
tients for ED consists of taking and even drug history
(e.g. antihypertensive, H2 blocker receptors, etc.),
physical exam, measuring BUN, creatinine, FBS,
cholesterol, triglyceride, HDL, LDL, testosterone,
prolactin, thyroid and parathyroid function tests; and
besides those, cavernosal injection of vasoactive
agents, color Doppler sonography, cavernosography
and cavernosometry and Rigiscan as needed.
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To the Editor:

The association of chronic renal failure (CRF)
to erectile dysfunction (ED) is a well known fact, but

the prevalence of ED obtained in this population is
variable. The lack of an standardised instrument for
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of hemodialysis adequacy (Kt/V) suggesting that ED
could be prevented by achieving good standards of
dialysis. The lower risk for ED when urea is effectively
cleared from plasma is consistent with the fact that
uraemia results in reduced bioavailability of NO (5)
and the serum levels of endogenous inhibitors of NO
synthase are increased in uraemic patients (6). In
conclusion, the high prevalence of ED among the
patients with CRF compels practitioners to ask for
erectile function of these patients, in order to try to
improve their quality of life. A better understanding of
the specific pathophysiological mechanisms leading to
ED in CRF patients could help to find the adequate
treatment option.
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ED assessment before generalisation of the
international index of erectile function (IIEF) and the
heterogeneity of CRF patients regarding the presence
of commorbidities are two facts that have probably
contributed to this variability. However, a high
prevalence of ED has generally been reported in CRF
patients. In this sense, Messina and collaborators
report in this issue that the prevalence of ED in a
study population of brazilian men suffering from CRF
and undergoing hemodialysis was 60.3%. This means
that a large number of patients undergoing hemodialysis
also complaint from ED. When ED is added to the
deterioration in quality of life caused by the renal failure
as the need to stay several hours per day, three times a
week, connected to the hemodialysis machine, the
decline of the quality of life becomes harder. The
prevalence reported in this study is not far from that
reported by other authors in CRF patients in Brazil (1)
which was 57.9%. In addition, age is a variable
associated with ED in both studies. The present study,
also confirms that diabetes is a main factor associated
to ED in patients undergoing hemodialysis. In fact,
almost all diabetic patients with CRF presented ED.
Since diabetes is independently associated to ED, this
could indicate that the presence of two risk factors
prompts the patient to develop ED. Diabetes is related
to a reduction of nitric oxide (NO)-mediated activity
(2) while CRF has also been suggested to decrease NO
availability (3,4). Thus, the presence of the two
conditions should hardly impact the NO/cGMP
pathway, a key pathway in the erection process. Due
to the high proportion of hypertensive patients in this
study, authors cannot evaluate the association of
hypertension with ED in patients undergoing
hemodyalisis. However, interesting information could
have been obtained by analysing the relationship
between ED and the specific antihypertensive
medication. A novel finding of the study by Messina
and collaborators is that ED correlated with parameters
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Re: Intracaval and Intracardiac Extension of Wilms’ Tumor. The Influence of
Preoperative Chemotherapy on Surgical Morbidity

Lilian M. Cristofani, Ricardo J. Duarte, Maria T. Almeida, Vicente Odone Filho, Joao G. Maksoud,
Miguel Srougi

Pediatric Oncology (LMC, MTA, VOF), Pediatric Surgery (JGM) and Urology (RJD, MS), University
of Sao Paulo Medical School, Sao Paulo, SP, Brazil

Int Braz J Urol, 33: 683-689, 2007

To the Editor:

Wilms tumor (WT) or nephroblastoma is the
most common tumor of renal origin found in children.
It accounts for 6% of all pediatric tumors and is the
second most frequent intrabdominal solid organ tumor
found in children. Initial survival rates in the early
part of the last century were only 30%, but now long-
term survival is approaching 85% with many low stage
tumors significantly higher (1-3). Despite the success
there are several challenging clinical scenario’s that
face treating physicians. One problem, which is the
subject of the article by Cristofani and colleagues,
addresses the best method to treat a child with a Wilms
tumor that extends into the inferior vena cava or up
to the right atrium.

Wilms tumors may extend through the renal
vein into the inferior vena cava and up to the atrium.
In large published series, caval extension was reported
between 2% and 5% and atrial extension in 0.2% to
1.2% of children with Wilms Tumor (4-6). There are
two primary treatment strategies to treating a child
with Wilms tumor. The first utilizes upfront
nephrectomy followed by chemotherapy, the second
employs pre-nephrectomy chemotherapy (7). To date
no randomized studies have been conducted to guide
definitive therapy in a patient with caval or atrial
extension. Nevertheless, several publications
including the series presented in this edition of the
International Braz J Urol help guide therapy. The
central treatment problem is defining who should
undergo primary nephrectomy and removal of the

vascular extension of tumor and who would benefit
from pre-nephrectomy chemotherapy. The potential
benefits for preoperative chemotherapy include
possibility of resolution of thrombus, partial/complete
response of thrombus, decreasing the need for
cardiopulmonary bypass surgery and bleeding. The
potential drawbacks include tumor emboli, tumor
progression, a marginal reduction in complications
and the recognized increased difficulty of removing
a tumor from the venal cava or atria following
chemotherapy.

In addition to Cristofani’s paper, three large
series provide insight to managing a child with
vascular extension (4,6,8). The International Society
of Pediatric Oncology (SIOP) 93-01 GPOH study and
the United Kingdom Children’s Cancer Study Group
UKW3 utilized preoperative chemotherapy as the
primary mode of therapy. In the SIOP study, 33 of
1151 patients had vascular extension. In nine, there
was extension into the atrium. Twenty-nine underwent
preoperative chemotherapy. Twenty (69%) responded
to chemotherapy including one of those with
extension into the atria. Nine required
cardiopulmonary bypass to remove the tumor. There
were no surgical deaths. In the UKW3 trial 59 patients
had vascular extension with 10 extending into the
atria. Fifty-two underwent preoperative chemotherapy
with 35 (67%) responding. Unfortunately 5/52 (10%)
died at operation due to uncontrolled bleeding. The
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National Wilms Tumor Study Group #4 trial reported
outcomes on 134 with vena cava or vascular
extension. Unlike the two previous trials where pre-
nephrectomy chemotherapy was the treatment of
choice the initial treatment was left up to the
individual treating physicians. In this report 69
received preoperative chemotherapy. Seventy-one
percent had some response to therapy. In five cases a
tumor embolism and progression was noted with three
patients developing acute respiratory distress
syndrome. When all the complications of therapy were
considered, including those that occurred during the
interval of preoperative chemotherapy the incidence
of complications among those receiving preoperative
therapy was not statistically different from the
incidence among those who underwent primary
resection. Although the overall complications were
similar the majority of children responded to
chemotherapy. The compelling response rate of the
thrombus to chemotherapy has lead the Children’s
Oncology Group (formerly the NWTS) to recommend
that preoperative chemotherapy be given to all patients
with tumor extension above the hepatic cava.

Cristofani and colleagues present 16 patients
over twenty-two years with vascular extension. The
clinical outcomes of these patients are outstanding,
one of the highest reported in the literature. This paper
is helpful because both treatment strategies were used
and evaluated. This study joins others in the literature
showing an excellent response (72%) to
chemotherapy. In one of the cases tumor extension to
the atria resolved and cardiopulmonary bypass was
not need.

The most important comment that the authors
make is that these children need to be treated by a
multidisciplinary team. These are difficult high-risk
patients. Preoperative chemotherapy is warranted but
tumor embolism may occur and these children need

to be watched very carefully. Finally, although the
tumor may shrink, morbidity and mortality are
significant as noted in the SIOP, UKW3 and NWTS4
reports. These cases require an experienced team of
physicians to guide therapy to ensure maximum
outcomes with minimal morbidity.
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To the Editor:

The authors are commended on a nice review
of their experience with the distal urethral
polypropylene sling, which may provide a low-cost
alternative to some of the new midurethral
polypropylene sling techniques. This technique,
which is often referred to as DUPS by the original
authors, was first described by Rodriguez & Raz in
2003 (1). Subsequent reports of the UCLA experience
with DUPS have ensued, with a recent long-term,
report with follow up in excess of five years.

The study design is retrospective with mean
follow up of 42 months (range 14-61). The success
of the procedures is notable with adequate minimum
follow up for current standards. The conclusions
reached by these authors are very similar to those
made in the original Rodriquez & Raz paper (1).
Although no particularly new facts are presented in
this manuscript, it is encouraging to see confirmation
of the experience of the original group. Long term
follow up by the original group has also proven

satisfactory (2), and it would be ideal to have further
follow-up of the present cohort to validate this data.

Finally, in this era of cost-consciousness, it
behooves us all to consider technical and material
options that may preserve successful outcomes, while
providing economic advantages. The authors are
congratulated on a fine confirmatory report.
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To the Editor:

The study was conducted to investigate the
anti-inflammatory effect of rhIL-11 used in prophy-
laxis of ifosfamide-induced hemorrhagic cystitis in
an animal model. There has been no publication on
the use of rhIL-11 in prophylaxis of hemorrhagic cys-
titis in the literature previously.

The study design and methods used in this
experiment were chosen and are presented correctly.
Although the studied groups (each consisted of 6
mice) were rather small, the statistical methods used
in this publication are adequate to the number of ani-
mals used.

I do not completely agree with the statement,
that there are no adequate methods that prevent hem-
orrhagic cystitis induced by oxazaphophosphorine
agents (such as cyclophosphamide or ifosphamide).
Several studies indicate the use of hyperhydratation
(which shortens the exposition time to urotoxins) and
mesna (which binds acroleine, responsible for blad-
der mucosa damage) considerably reduces the inci-
dents of early-onset toxic hemorrhagic cystitis even
in patients receiving high-dose chemotherapy (1).
Early-onset hemorrhagic cystitis is not a major clini-
cal issue nowadays. Its rate presented in many stud-
ies is lower than the 33% quoted by the authors bas-
ing on one publication (2-6). However, prevention of
late-onset hemorrhagic cystitis related to the reacti-
vation of viruses (mainly human polyoma BK virus),
in patients after allogeneic stem-cell transplantation,
still remains an unsolved problem (3,7,8-10). One may
speculate that the initial bladder mucosa damage

caused by cytostatics used in conditioning regimens
may play a role in the occurrence of virus induced
hemorrhagic cystitis (10). It has been documented in
many publications that not oxazaphophosphorine
drugs, but rather busulfan is currently  the main agent
identified as a risk factor for hemorrhagic cystitis
(5,6,9,11). No specific prophylactic measures protect-
ing the bladder from busulfan toxicity exist so far.
This is the reason why investigation of methods that
may prevent from cytostatic-induced urothelium dam-
age remains a challenge.

In this context, the results presented by the
authors are encouraging and justify the use of rhIL-
11 in clinical trial in human hemorrhagic cystitis.
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To the Editor:

Ifosfamide (IFS) is a widely used
antineoplastic agent, and the occurrence of
ifosfamide-induced hemorrhagic cystitis (HC)
continues to be a significant problem in spite of
adequate uroprotection. Acrolein, the toxic metabolite
of IFS, is the main molecule responsible for this side-
effect and mesna (2-mercaptoethane sulfonate) is the
most commonly used preventative agent. Mesna binds
acrolein and prevent its direct contact with
uroepithelium. Current knowledge provides
information about the pathophysiologic mechanism
of HC. Several transcription factors and cytokines,
free radicals and non-radical reactive molecules, as
well as Poly (ADP-ribose) polymerase (PARP)
activation are now known to take part in its
pathogenesis., Whether or not it follows
chemotherapy (CP), HC is an inflammatory process.
Thus, many cytokines such as tumor necrosis factor
(TNF), the interleukin (IL) family, transcription
factors such as nuclear factor-κB (NF-κB) and
activator protein-1 (AP-1) also play a role in its
pathogenesis. When these molecular factors are taken
into account, pathogenesis of CP-induced bladder
toxicity can be summarized in three steps: (1) acrolein
rapidly enters the uroepithelial cells; (2) it then
activates intracellular reactive oxygen species and
nitric oxide production (directly or through NF-κB
and AP-1) leading to peroxynitrite production; (3)
finally, the increased peroxynitrite level damages
lipids (lipid peroxidation), proteins (protein oxidation)
and DNA (strand breaks) leading to activation of
PARP, a DNA repair enzyme. DNA damage causes
PARP overactivation, resulting in the depletion of
oxidized nicotinamide–adenine dinucleotide and ATP,
and consequently in necrotic cell death. For more
effective prevention against HC, all pathophysiologic
mechanisms must be taken into consideration.

Mild forms of HC usually resolve with
supportive treatment. However, severe HC may
require additional therapies, including hyperbaric
oxygen treatment, amifostine, antiviral therapy such
as vidarabine or cidofovir, factor VII, bladder
irrigation with intravesicular instillation of ε-
aminocaproic acid, methyl prednisolone or formalin,

cystoscopy and cauterization, and even cystectomy.
In addition to acrolein, viral infections such as
adenovirus and BK virus (1) have been implicated in
the etiology of HC. Therefore therapies directed
against viral infections may also be useful in the
treatment of HC when appropriate.  Further studies
are needed to determine the appropriate use of
antiviral therapy in virus-associated HC.

Despite the preventative use of mesna, HC is
observed in 33% of the patients treated with IFS. This
observation stresses the need for novel therapies as
additional prevention for acrolein induced HC. Mota
et al (2) investigated the role of recombinant human
interleukein-11 (rhIL-11) in preventing experimental
IFS-induced HC in Swiss mice and have published
their results in this issue of the journal. The
observations of Mota et al2 demonstrate that rhIL-11
partially prevents IFS-induced HC, presumably due
to its anti-inflammatory properties and ability to
down-regulate many pro-inflammatory cytokines.
Thus, rhIL-11 may be a very useful adjunct in
prevention of HC induced by IFS.  These data support
that rhIL-11 be used in clinical trials to investigate its
role in prevention of HC in humans.
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STONE DISEASE _________________________________________________________________

Computed tomography—an increasing source of radiation exposure
Brenner DJ, Hall EJ
Center for Radiological Research, Columbia University Medical Center, New York, NY 10032, USA.
N Engl J Med. 2007 Nov 29;357(22):2277-84

No abstract available.

Editorial Comment
The authors reported that 62 million CT scans are performed annually in the United States; including 4

million in children. The radiation dose, a measure of ionizing energy absorbed per unit of mass, is 10 milligrays
compared to 0.01 for a PA chest x-ray. The radiation dose from a CT scan depends on the number of scans (for
example with and without contrast), the tube current, the scanning time in milliamp-seconds, the size of the
patient, the axial scan range, the scan pitch (or degree of overlap between adjacent CT slices), the tube voltage
in kilovolt peaks and the scanner design.

The theoretical risk of ionizing radiation is that it can stimulate the generation of hydroxyl radicals which
can then lead to DNA fragmentation or base damage. The authors extrapolate these risks from increased risks
of cancer in atomic-bomb survivors (with a mean radiation dose of 40 milligrays) and nuclear industry workers
(with a mean radiation dose of 20 milligrays), though in these situations the individuals were exposed to a uniform
total body dose, while with CT imaging there is non-uniform exposure with efforts to limit exposure to the
focused region of interest. The authors then go on to extrapolate the estimated attributable risk of death from
cancer to a single CT scan, and report that the bulk of the risk occurs if the CT imaging is performed prior to the
age of 15 years old, and the highest risk is related to digestive system malignancy after abdominal imaging.

Though this article received dramatic coverage by the press and led to heated discussions in our clinics,
it is clear that the article is weak on science and strong on editorial opinion. The authors state that the evidence
for an increased risk of cancer after a common CT scan is “reasonably convincing” though in the next sentence
state that “no large-scale epidemiologic studies of cancer risk associated with CT scans have been reported.”

The author’s statement that 2% of cancers in the United States are attributable to CT scan imaging is
unsubstantiated. They fail to acknowledge that while CT imaging exposes patients only to x-rays, atomic-blast
survivors were exposed to particulate radiation, neutrons and other radioactive materials, the biological significance
of which are unknown, and as such it is inaccurate to extrapolate from cancer risk in this cohort.

The authors acknowledge that though the individual risk estimates for attributable risk of death from
cancer is very low, they believe it important from a public health standpoint. What is not calculated is the
attributable risk of death by not imaging or by ordering a substandard imaging modality for fear of radiation.

As CT-scanners and CT-scan imaging becomes assimilated into ambulatory urology clinics, it is imperative
for the supervising urologist to become educated on the techniques of adjusting image parameters to minimize
radiation dose while maintaining adequate resolution of the image. Though this article emphasizes the importance
of evaluating the need for a test before ordering it, it crosses the border of raising awareness into the realm of
raising hysteria.
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Prestenting improves ureteroscopic stone-free rates
Rubenstein RA, Zhao LC, Loeb S, Shore DM, Nadler RB
Department of Urology, Northwestern University Feinberg School of Medicine, Chicago, Illinois.
J Endourol. 2007; 21: 1277-80

Purpose: Although the use of stents after ureteroscopy has been studied extensively, relatively little has been
published about stent placement before complicated ureteroscopic procedures. In this study, we examined our
experience with stent placement before ureteroscopic management of renal and ureteral stone disease.
Patients and Methods: A total of 90 patients underwent ureteroscopic surgery on 115 renal units by a single
surgeon from 2001 to 2006. All patients had documented follow-up with imaging either by CT or intravenous
urography (IVU) with tomography. Patients were classified into two groups depending on whether they had a
stent placed before ureteroscopy. Baseline characteristics, operative indications for stent placement, stone-free
rates, and complications were compared between groups.
Results: Baseline characteristics were similar between the groups. The majority of patients received stents
before stone management because of technical considerations during surgery (17/36, 47%) or infection (13/36,
37%). Strict stone-free rates after ureteroscopic treatment were 47% in the 79 procedures without previous
stents, compared with 67% in the 36 procedures with prestenting (P < 0.05). Including small fragments (2 mm or
smaller), stone-free rates improved to 54% v 78%, respectively (P < 0.02). Complications were not significantly
different in the two groups (P = 0.70).
Conclusion: Although routine stent placement is not necessary before all ureteroscopic procedures, we demonstrate
that it is associated with good stone-free rates and few complications. In this retrospective cohort, prestenting
was associated with significantly higher stone-free rates. Prestenting should be considered in challenging cases.

Editorial Comment
The authors state that when possible a larger and longer ureteral stent used for prestenting, however

further details regarding the specific stent size are not provided. Similarly the authors do not comment on the
duration of prestenting. The authors do not comment on their practice of fragmenting versus basketing the
treated stone. The authors do not comment on the percentage of patients imaged with CT scan in each group –
if a greater proportion of unstented patients underwent postoperative CT scan imaging, the higher sensitivity of
the test may explain the noted differences in stone-free rates.

Infection is known to result in decreased ureteral peristalsis, which theoretically could facilitate stone
passage. Though 22% of the presented patients had calculi smaller than 5 mm, it is not reported what proportion
of patients spontaneously passed stones prior to ureteroscopy. The authors utilized small ureteral access sheaths
(10 mm internal diameter) in 20% of patients who were not prestented, and larger ureteral access sheaths (14
mm internal diameter) in 40% of patients who were prestented. One would anticipate that this would impact
stone free rates, and may be the most important observation of this study. However, stone-free rates were not
stratified based on sheath size. Similarly we are not told whether the decision to use a smaller sheath vs. larger
sheath was empiric based on the presence of a stent or the result of difficulty passing a larger sheath.
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A comparison of the incidence and location of positive surgical margins in robotic assisted
laparoscopic radical prostatectomy and open retropubic radical prostatectomy
Smith JA Jr, Chan RC, Chang SS, Herrell SD, Clark PE, Baumgartner R, Cookson MS
Department of Urologic Surgery, Vanderbilt University Medical Center, Nashville, Tennessee, USA
J Urol. 2007; 178: 2385-9; discussion 2389-90

Purpose: Surgical technique, patient characteristics and method of pathological review may influence surgical
margin status. We evaluated the incidence and location of positive surgical margins in 200 sequential robotic
assisted laparoscopic radical prostatectomy and 200 sequential open radical retropubic prostatectomy cases.
Materials and Methods: From July 2002 until December 2006 a total of 1,747 patients underwent radical
prostatectomy at our institution (robotic assisted laparoscopic radical prostatectomy in 1,238, radical retropubic
prostatectomy in 509). From these we selected the last 200 consecutive radical retropubic prostatectomies and
200 robotic assisted laparoscopic radical prostatectomies performed before August 2006. Preoperative clinical
characteristics including age, clinical stage, prostate specific antigen and Gleason score were evaluated.
Postoperatively pathological specimens were assessed for specimen weight, Gleason score, tumor volume,
pathological stage and margin status. The incidence and location of positive surgical margins were compared
between robotic assisted laparoscopic radical prostatectomy and radical retropubic prostatectomy.
Results: Patients undergoing robotic assisted laparoscopic radical prostatectomy compared to radical retropubic
prostatectomy had more favorable tumor characteristics including lower prostate specific antigen, clinical stage
and Gleason score. No statistically significant differences were found between groups for prostate volume or
tumor volume. However, tumor volume as a percentage of prostate volume was higher among radical retropubic
prostatectomy compared to robotic assisted laparoscopic radical prostatectomy cases (17.7% vs 13%, p =
0.001). The overall incidence of positive surgical margins was significantly lower among the robotic assisted
laparoscopic radical prostatectomy compared to radical retropubic prostatectomy cases (15% vs 35%, p <
0.001). The incidence of positive surgical margins according to pathological stage for robotic assisted laparoscopic
radical prostatectomy vs radical retropubic prostatectomy cases was 16 of 171 (9.4%) vs 33 of 137 (24.1%) for
pT2 (p < 0.001) and 14 of 28 (50%) vs 36 of 60 (60%) for pT3. In both groups the apex was the most common
site of positive surgical margins with 52% in the robotic assisted laparoscopic radical prostatectomy group vs
37% in the radical retropubic prostatectomy group (p > 0.05).
Conclusions: In the hands of surgeons experienced in robotic assisted laparoscopic radical prostatectomy and
radical retropubic prostatectomy, there was a statistically significant lower positive margin rate for patients
undergoing robotic assisted laparoscopic radical prostatectomy. The most common location of a positive surgical
margin in robotic assisted laparoscopic radical prostatectomy and radical retropubic prostatectomy cases was at
the apex. Patients treated with radical retropubic prostatectomy had higher risk features which may have
independently influenced these results. The method of pathological specimen analysis and reporting may account
for the higher positive margin rates in both groups compared to some reports.

Editorial Comment
The authors report an intra-institutional comparison of positive margin rates between open and robotic

assisted laparoscopic radical prostatectomy (RALP). A total of 1,747 (1,238-robotic and 509 open) patients were
studied during 4-year period. In both groups, the apex was the most common site of a positive surgical margin
(52% in the RALP group vs. 37% in the open group). Although stratification methods were applied to the study,
the open group had higher tumor volume while the robotic group had significant lower PSA levels and higher
Gleason score 4/5 (27.5% of the open vs. 14% of the robotic group). This study reports the skills of fellowship
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trained surgeons and in particular one surgeon that had vast experience in RALP and open radical prostatectomy;
reducing the bias of the learning curve among different surgeons. Thus far, similar functional and oncological
outcomes have been reported despite the surgical technique (open, laparoscopic or robot assisted laparoscopic
prostatectomy) when the procedure is performed by experienced surgeons.

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

Director of Minimally Invasive Urologic Oncology
Tony Grampsas Cancer Center, UCHSC

Denver, Colorado, USA
E-mail: fernando.kim@uchsc.edu

Incidence of local recurrence and port site metastasis after laparoscopic radical nephroureterectomy
Muntener M, Schaeffer EM, Romero FR, Nielsen ME, Allaf ME, Brito FA, Pavlovich CP, Kavoussi LR,
Jarrett TW
The James Buchanan Brady Urological Institute, The Johns Hopkins Medical Institutions, Baltimore,
Maryland, USA
Urology. 2007; 70: 864-8

Objectives: To address the incidence of local recurrence and port site metastasis in patients who underwent
laparoscopic radical nephroureterectomy (RNU) for upper tract transitional cell carcinoma (TCC).
Methods: Between August 1993 and February 2006 116 laparoscopic RNU were performed in 115 patients at
our institution. A traditional open excision, a laparoscopic stapler resection or a different approach was used for
the management of the distal ureter in 76, 27, and 11 cases, respectively. Clinical follow-up as well as perioperative
and pathologic data were retrospectively collected.
Results: Perioperative and pathologic data were available in all 116 cases. Clinical outcomes were available in
107 patients with a mean follow-up of 30.5 months (range 1 to 148). Six patients (5.6%) had a local recurrence
develop, including 1 patient with port site metastasis (0.9%) at an average of 5.7 months. In 2 of these patients,
violation of the ipsilateral urinary tract was noted perioperatively.
Conclusions: We report, in this large single-center series of laparoscopic RNU, a low incidence of local recurrence.
Our results confirm that a laparoscopic approach to upper tract TCC does not result in a clinically significant
increased risk of tumor spillage provided that principles of oncologic surgery are followed.

Editorial Comment
Laparoscopy radical nephroureterectomy (LRNU) has been challenged and questioned as treatment of

upper tract transitional cell carcinoma (TCC) due to the possible port or bladder cuff resection sites recurrence.
Different authors demonstrated diverse methods to manage the bladder cuff during LRNU and similar recurrence
rates and outcomes to the open technique have been reported. This single-center retrospective study (107
patients) demonstrated that the laparoscopic approach did not increase the risk of tumor spillage when principles
of oncologic surgery are followed.

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

Director of Minimally Invasive Urologic Oncology
Tony Grampsas Cancer Center, UCHSC

Denver, Colorado, USA
E-mail: fernando.kim@uchsc.edu
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IMAGING _______________________________________________________________________

Detection of prostate cancer with MR spectroscopic imaging: an expanded paradigm incorporating
polyamines
Shukla-Dave A, Hricak H, Moskowitz C, Ishill N, Akin O, Kuroiwa K, Spector J, Kumar M, Reuter VE, Koutcher
JA, Zakian KL
Department of Medical Physics, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
Radiology. 2007; 245: 499-506

Purpose: To characterize benign and malignant prostate peripheral zone (PZ) tissue retrospectively by using a
commercial magnetic resonance (MR) spectroscopic imaging package and incorporating the choline plus creatine-
to-citrate ratio ([Cho + Cr]/Cit) and polyamine (PA) information into a statistically based voxel classification
procedure.
Materials and Methods: The institutional review board approved this HIPAA-compliant study and waived the
requirement for informed consent. Fifty men (median age, 60 years; range, 44-69 years) with untreated biopsy-
proved prostate cancer underwent combined endorectal MR imaging and MR spectroscopic imaging. Commercial
software was used to acquire and process MR spectroscopic imaging data. The (Cho + Cr)/Cit and the PA level
were tabulated for each voxel. The PA level was scored on a scale of 0 (PA undetectable) to 2 (PA peak as high
as or higher than Cho peak). Whole-mount step-section histopathologic analysis constituted the reference standard.
Classification and regression tree analysis in a training set generated a decision-making tree (rule) for classifying
voxels as malignant or benign, which was validated in a test set. Receiver operating characteristic and generalized
estimating equation regression analyses were used to assess accuracy and sensitivity, respectively.
Results: The median (Cho + Cr)/Cit was 0.55 (mean +/- standard deviation, 0.59 +/- 0.03) in benign and 0.77
(mean, 1.08 +/- 0.20) in malignant PZ voxels (P = .027). A significantly higher percentage of benign (compared
with malignant) voxels had higher PA than choline peaks (P < .001). In the 24-patient training set (584 voxels),
the rule yielded 54% sensitivity and 91% specificity for cancer detection; in the 26-patient test set (667 voxels),
it yielded 42% sensitivity and 85% specificity. The percentage of cancer in the voxel at histopathologic analysis
correlated positively (P < .001) with the sensitivity of the classification and regression tree rule, which was 75%
in voxels with more than 90% malignancy.
Conclusion: The statistically based classification rule developed indicated that PAs have an important role in the
detection of PZ prostate cancer. With commercial software, this method can be applied in clinical settings.

Editorial Comment
The ratio of choline and creatine to citrate (Cho+Cr/Cit), is the parameter for the detection of prostate

cancer on MR spectroscopic imaging (MRSI). As we know this ratio is increased in prostate cancer due to the
elevation of choline (high turnover of phospho-lipid in cell membranes of the proliferating tissue) and reduction in
the level of citrate (converted to a citrate-oxidating metabolism).Although there is no consensus, voxels are
considered very suggestive of cancer if the ratio of choline and creatine to citrate is more than 3 standard
deviations above the average ratio (1). However, using these criteria false positive results occurs due to prostatitis
and prostatic atrophy. The authors of this meticulous and well-performed prospective study offers additional data
regarding the possible role of another metabolite (polyamine) which may help increase the accuracy for the
detection of prostate cancer by MRSI. When the polyamine peak is higher or at the same level of the peak of
choline and the ratio of Cho+Cr / Cit is above 1.1, the voxel should be considered malignant. However if the ratio
is below 1.1 the voxel should be considered benign. As suggested by the authors we already started to apply this
method in clinical settings particularly for the detection of prostate cancer in patients with negative biopsies (at
least 2) and elevated PSA. In the near future, we will present our preliminary results of this prospective study. It
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would be interesting to see if this expanded paradigm will be useful to avoid false positive results with MRSI of
the prostate. Other prospective studies from different institutions in similar or distinct clinical settings are warranted.

References
1. Males RG, Vigneron DB, Star-Lack J, Falbo SC, Nelson SJ, Hricak H, et al.: Clinical application of BASING and spectral/

spatial water and lipid suppression pulses for prostate cancer staging and localization by in vivo 3D 1H magnetic
resonance spectroscopic imaging. Magn Reson Med. 2000; 43: 17–22.
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The incidental indeterminate adrenal mass on CT (> 10 H) in patients without cancer: is further
imaging necessary? Follow-up of 321 consecutive indeterminate adrenal masses
Song JH, Chaudhry FS, Mayo-Smith WW
Department of Diagnostic Imaging, Rhode Island Hospital, Warren Alpert Medical School of Brown
University, Providence, RI, USA
AJR Am J Roentgenol. 2007; 189: 1119-23

Objective: The objective of our study was to determine whether follow-up imaging evaluation is necessary for
incidentally discovered indeterminate adrenal lesions (> 10 H) on CT in patients with no known malignancy.
Materials and Methods: A computer search of CT reports from January 2000 to December 2003 identified
patients with incidentally detected, indeterminate, but benign-appearing adrenal lesions who had no known
malignancy and no clinical suspicion of hyperfunctioning adrenal mass. Patients with adrenal masses diagnostic
on the initial CT or heterogeneous masses were excluded. Two hundred ninety patients with 321 lesions met the
study criteria. Each lesion was determined to be benign or malignant based on histopathology, characterization
with diagnostic imaging studies, or a minimum of 1 year of stability on imaging follow-up or 2 years of stability on
clinical follow-up.
Results: Of the 321 lesions, 318 masses (99.1%) were confirmed to be benign and clinically insignificant. These
included three (0.9%) histologically confirmed adenomas, 198 (61.7%) adenomas by imaging characterization,
five (1.6%) other benign lesions, 71 (22.1%) masses stable on imaging follow-up, and 41 (12.8%) masses with
clinical stability. There were three (0.9%) clinically unsuspected functioning masses: one cortisol-producing
adenoma and two pheochromocytomas. There were no metastatic adrenal lesions, even among the 13 patients
who subsequently developed malignancy elsewhere.
Conclusion: All of the incidentally detected adrenal masses with a CT attenuation of > 10 H were benign in
patients with no known malignancy. Follow-up imaging to characterize an incidental adrenal mass appears to
have a limited role in this patient cohort.

Editorial Comment
Adrenal incidentalomas are found in up to 5% of abdominal CT examination and most of these adrenal

lesions observed in patients with no known malignancy are presumed to be benign adenomas as long as they
appears as homogeneous, well-defined lesion, round or oval, less than 3 cm, and with attenuation equal or below
10UH. Nowadays imaging plays an essential role for the accurate characterization of the nature of these
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incidentalomas. The imaging armamentarium used for this evaluation includes unenhanced CT, chemical shift
MRI, CT histogram and CT contrast washout analysis. More recently, promising results of MR spectroscopic
imaging have been reported, adding to the armamentarium of adrenal imaging (1).There is still controversies
regarding how to follow these patients presenting with radiologic diagnosis of adrenal adenoma; some radiologists
do not suggest any follow-up, others recommends repeat dedicated imaging studies at 6, 12, and 24 months. As
pointed out by the authors of this manuscript the American College of Radiology states that extensive and costly
workup is usually not justified for small (< 3 cm) adrenal masses. The authors of this interesting retrospective
study state that none of the adrenal masses (with CT attenuation of > 10UH) incidentally detected in patients
without cancer were malignant. Similar findings have been reported in other series in the literature. The authors
also did not find any case of a primary adrenal cortical carcinoma or found any enlargement of the lesion in the
follow-up study, although enlargement of 1 cm over 1 year can be found in 5% of benign adenomas. Although
this study has important limitation already highlighted by the authors (lack of routine biochemical screening in all
patients, absence of follow-up in 32 patients, and short follow-up in 66 patients), their results are challenging and
calls for further prospective studies to confirm that all small adrenal lesions incidentally found in patients with not
known cancer need no follow-up imaging or at least need a less rigid scheme of imaging follow-up.
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UROGENITAL TRAUMA __________________________________________________________

Renal injury mechanisms of motor vehicle collisions: analysis of the crash injury research and
engineering network data set
Kuan JK, Kaufman R, Wright JL, Mock C, Nathens AB, Wessells H, Bulger E
Department of Urology, University of Washington, School of Medicine, Seattle, Washington, USA
J Urol. 2007; 178: 935-40; discussion 940

Purpose: Injury prevention requires efficient diagnosis and management, and knowledge of collision kinematics
may allow first responders to triage victims earlier based on crash scene assessment. We identified possible
collision patterns and vehicle interior components that may have a role in kidney injury following motor vehicle
collision.
Materials and Methods: A total of 115 cases (131 renal injuries) were identified in the multicenter Crash Injury
Research and Engineering Network database. For each case a crash investigation was performed, identifying
vehicle kinematic characteristics, vehicle damage profile and an assessment of the interior compartment to
determine points of occupant contact and restraint system use. A multidisciplinary team reviewed each case to
establish a probable mechanism for all injuries sustained. Review of the medical record was performed to
identify subject demographics and injury characteristics. Cases were analyzed based on frontal vs side impact.
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Results: Of the subjects 52% were male. Mean age was 36.1 years and median injury severity score was 33.
Overall injuries were low grade in 72.5% of patients, 30% were unrestrained and 47.6% of collisions were side
impact. No difference was observed between frontal and lateral collisions with respect to renal injury severity.
For frontal impact the seat belt was the source in 26 of 29 renal injuries (90%) and 12 of 15 unrestrained cases
(80%) were due to direct impact with the steering column. Of 131 side impact injuries 62 were attributable to
impact with lateral compartment elements. Side impact injuries were associated with lateral door panel impact
(41 of 61) with the armrest accounting for 22. The mean lateral compartment intrusion was 29.6 cm. No grade
V injuries occurred when vehicle intrusion was less than 30 cm. The mean change in velocity for frontal and
lateral collisions was 24.0 and 31.5 mph, respectively (p <0.05). In frontal collisions the change in velocity for
kidney injuries sourced to the steering wheel vs seat belt injuries was statistically greater (41.5 vs 28.4 mph, p =
0.05).
Conclusions: Renal injury in frontal and side impact collisions appears to occur after direct impact from objects
in the vehicle compartment. For frontal crashes occupant acceleration into the seat belt or steering wheel seems
to result in renal injuries. Side impact injuries occur when the vehicle side panel intrudes into the compartment,
striking the occupant. Further collision evaluation in larger data sets is required to substantiate our findings.

Editorial Comment
When evaluating a trauma patient in the emergency department one of the important aspects to elicit is

the mechanism of injury. If the mechanism is blunt, the typical questions to be answered are the speed of the
vehicle, location of the victim (passenger or diver, front or back seat), restrained / unrestrained, and if the victim
was ejected from the vehicle. The above study by Kuan et al., is the first study on blunt kidney injuries to analyze
the injury pattern by the direction of the collision, lateral or frontal, and if the victim was restrained or unrestrained.
With frontal collisions, kidney injuries are due to deceleration and sheering either from collision with the steering
column or instrument panel or the seat belt. For lateral collisions, renal injury appears to be from compartment
intrusion striking the flank. The overall injury severity increases in relation to the degree of intrusion, with the
majority occurring with intrusions > 30 cm. Perhaps mandatory side air bags would minimize the injuries from
such lateral intrusions.

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

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

E-mail: brandess@wustl.edu

Role of magnetic resonance imaging in assessment of posterior urethral distraction defects
Koraitim MM, Reda IS
Department of Urology, University of Alexandria College of Medicine, Alexandria, Egypt
Urology. 2007; 70: 403-6

Objectives: To determine the clinical usefulness of magnetic resonance imaging (MRI) in the assessment of
posterior urethral distraction defects.
Methods: A total of 21 male patients, 6 to 35 years old, with posterior urethral distraction defects underwent MRI
of the pelvis and combined antegrade retrograde urethrography before surgical repair. Repair was performed
with a bulboprostatic urethral anastomosis through the perineum in 13 patients and transpubically in 8. The MRI
and urethrographic findings were compared and correlated with the operative findings. The MRI findings were
also correlated with the incidence of posttraumatic impotence.
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Results: On MRI, the length of urethral defect and type of prostatic displacement could be correctly determined
in 86% and 89% of the patients, respectively. Also, MRI precisely delineated the extent of scar tissue, which
varied according to the type and magnitude of the original trauma. Furthermore, MRI revealed the presence of
paraurethral false tracks in 3 patients. In addition, MRI demonstrated avulsion of the corpus cavernosum, as
well as lateral prostatic displacement in all 6 patients with posttraumatic impotence.
Conclusions: Preoperative MRI can provide useful information that might help determine the appropriate surgical
repair. It correctly estimates the length of the urethral defect, clearly demonstrates the type and degree of
prostatic displacement, precisely delineates the site and density of scar tissue, and reveals the presence of
paraurethral false tracks. Also, MRI can identify the cause of posttraumatic impotence such as avulsion of the
corpus cavernosum and thus might predict the potency outcome in these cases.

Editorial Comment
Posterior urethral distraction defects were classically described as prostato-membranous disruption injuries

by Turner-Warwick. In other words, posterior urethral injuries from pelvic fracture are not urethral strictures but
scar tissues that fill the gap from the displacement of the prostate or the bulbar urethra. While many of the urethral
injuries from pelvic fracture are at the prostato-membranous junction, roughly as many are at the bulbo-membranous
junction. When preparing for a posterior urethroplasty, a well performed and simultaneous VCUG and RUG are
needed. The keys here a properly performed study is to first perform a static cystogram to test the competence of
the bladder neck, and then have the patient void, in order to fill the prostatic urethra. In this day and age with an
aggressive initial management of primary realignment with flexible cystoscopes, the final distraction defect distance
is typically < 2 cm and only occasionally > 2 to 3 cm. For such short distances, there is rarely the need for an
abdominal perineal approach. The progressive perineal approach, as detailed by Webster, will typically bridge all
gaps. In my personal experience with posterior urethroplasty, I have only needed to perform a pubectomy 2
times in over the last 10 years. In conclusion, while having a MR imaging of the urethra preop is nice, it is more
of a luxury then a true necessity. The area that I have found the pelvic MR to be a value is when the prostate is
displaced laterally and it is those circumstances that the prostatic urethra can be difficult to find. The other
interesting finding from pelvic MR study, is that impotence after pelvic fracture may be due to avulsion of the
corpus cavernosum from the ischium, and not necessarily a vascular injury at Alcock’s canal.

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

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

E-mail: brandess@wustl.edu

PATHOLOGY ____________________________________________________________________

Different types of atrophy in the prostate with and without adenocarcinoma
Tomas D, Kruslin B, Rogatsch H, Schäfer G, Belicza M, Mikuz G
Ljudevit Jurak Department of Pathology, Sestre milosrdnice University Hospital, Zagreb, Croatia
Eur Urol. 2007; 51: 98-103; discussion 103-4

Objectives: The purpose of this study was to evaluate, according to a classification proposed by a working group,
the extent and type of atrophy lesions in radical prostatectomy specimens obtained from patients with prostatic
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carcinoma and benign prostatic hyperplasia (BPH), and to compare the prevalence and types of atrophy between
two investigated groups.
Methods: Histologic analysis of 1096 slides from 50 patients with carcinoma and 277 slides from 31 patients with
BPH was performed to evaluate, according to the new prostatic atrophy classification, the number of foci and
type of atrophic lesions.
Results: Age, Gleason grade, and TNM showed no significant correlation with the number of proliferative
atrophy (PA) and proliferative inflammatory atrophy (PIA) foci (p > 0.05). PIA was significantly more frequent
in prostates with carcinoma (1.63 vs 1.27 atrophic lesions per slide) (p < 0.001), whereas PA displayed an
increased frequency in BPH (2.28 vs 0.76 atrophic lesions per slide) (p < 0.001).
Conclusions: We confirmed that PA and PIA are common findings in prostates with and without carcinoma, but
the question of whether inflammation produces tissue damage and PA or whether some other insult induces the
tissue damage and atrophy directly, with inflammation occurring secondarily, is still unresolved.

Editorial Comment
In this study, the authors found that patients with benign prostatic hyperplasia (BPH) had a significantly

higher number of prostatic atrophy foci compared with patients with carcinoma. On the other hand, in patients
with carcinoma, inflammatory prostatic atrophy was more prevalent compared with prostatic atrophy without
inflammation, and slides from these patients contained a significantly higher number of inflammatory prostatic
atrophy foci compared with slides from BPH patients. The authors recognize that slides with carcinoma contained
peripheral and transitional zones, whereas slides with BPH were mainly composed of transitional zones. Thus,
the obtained different prevalence of atrophy in malignant and benign cases could partially reflect the difference
in distribution between various anatomic compartments of the prostate.

In a study on autopsies, we found inflammatory atrophy in 66% and atrophy without inflammation in
22% of analyzed cases (1). We did not find any association between the presence of inflammatory atrophy and
the likelihood of cancer, and no topographic association between atrophy and prostate cancer foci as well as
high-grade prostatic intraepithelial neoplasia (PIN).

The link between atrophy and /or inflammatory atrophy and prostate cancer is theoretically attractive
but controversial (1-8). It has been difficult to verify a clinical connection between the lesions. A recent report
associating extension of prostatic atrophy to serum PSA elevation added a novel interest to this intriguing lesion
(9,10).
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Expectant management of prostate cancer with curative intent: an update of the Johns Hopkins
experience
Carter HB, Kettermann A, Warlick C, Metter EJ, Landis P, Walsh PC, Epstein JI
Department of Urology, The Johns Hopkins University School of Medicine and The James Buchanan
Brady Urological Institute, The Johns Hopkins Hospital, Baltimore, Maryland, USA
J Urol. 2007; 178: 2359-64; discussion 2364-5

Purpose: We updated our experience with a strategy of expectant treatment for men with stage T1c prostate
cancer and evaluated predictors of disease intervention.
Materials and Methods: A total of 407 men with a median age of 65.7 years (range 45.8 to 81.5) with stage T1c
(99.8%) or T2a (0.2%) prostate cancer suspected of harboring small volume prostate cancer based on needle
biopsy findings and prostate specific antigen density have been followed in a prospective, longitudinal surveillance
program with a median followup of 2.8 years (range 0.4 to 12.5). A recommendation for treatment was made if
disease progression was suggested by unfavorable followup needle biopsy findings (Gleason pattern 4 or 5,
greater than 2 biopsy cores with cancer or greater than 50% involvement of any core with cancer). Cox
proportional hazards regression was used to evaluate the affect of multiple covariates on the outcome of curative
intervention.
Results: Of 407 men 239 (59%) men remained on active surveillance at a median followup of 3.4 years (range
0.43 to 12.5), 103 (25%) underwent curative intervention at a median of 2.2 years after diagnosis (range 0.96 to
7.39) and 65 (16%) were either lost to followup (12), withdrew from the program (45), or died of causes other
than prostate cancer (8). Older age at diagnosis (p = 0.011) and an earlier date of diagnosis (p = 0.001) were
significantly associated with curative intervention.
Conclusions: Recognizing that over treatment of prostate cancer is prevalent, especially among elderly patients,
a program of careful selection and monitoring of older men who are likely to harbor small volume, low grade
disease may be a rational alternative to the active treatment of all.

Editorial Comment
The preliminary results of this study were published in 2002 (1). In the conclusion of this update, the

authors, considering that over treatment of prostate cancer is prevalent, especially among elderly patients, a
program of careful selection and monitoring of older men who are likely to harbor small volume, low grade
disease may be a rational alternative to the active treatment of all. Of 407 men, 239 (59%) men remained on
active surveillance at a median follow-up of 3.4 years (range 0.43 to 12.5) and less than half 103 (25%) underwent
curative intervention at a median of 2.2 years after diagnosis. The recommendation for treatment was made if
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disease progression was suggested by unfavorable follow-up needle biopsy findings based on extension of the
tumor and Gleason grading.

The pathology report has a decisive importance for the selection of patients for expectant management.
In patients with stage T1c prostate cancer and prostate-specific antigen (PSA) < 0.15 ng/mL, the biopsy should
not show Gleason pattern 4 or 5, greater than 2 biopsy cores with cancer or greater than 50% involvement of
any core. Patients that fulfill these criteria have a 79.9% probability for harboring insignificant tumors (less than
0.5 cm3) (2). Insignificant, however, does not mean latent (dorment or indolent) tumor. It means a small volume
tumor with favorable pathological findings: low-grade Gleason score, confined to the prostate and no positive
surgical margins. Unfortunately, so far there is no marker for the biological behavior of prostate cancer.
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INVESTIGATIVE UROLOGY ______________________________________________________

Protective effects of cranberries on infection-induced oxidative renal damage in a rabbit model of
vesico-ureteric reflux
Han CH, Kim SH, Kang SH, Shin OR, Lee HK, Kim HJ, Cho YH
Department of Urology, College of Medicine, the Catholic University of Korea, Seoul, Korea
BJU Int. 2007; 100: 1172-5

Objective: To evaluate the protective effects of cranberry fruit, which have known antioxidant effects, on
infection-induced oxidative renal damage in a rabbit model of vesico-ureteric reflux (VUR).
Materials and Methods: In all, 36 New Zealand male rabbits were divided into five groups, with a sham operation
in four rabbits serving as the control (group 1). To create unilateral VUR the roof of the left intravesical ureter
was incised, and VUR confirmed 2 weeks after surgery. In all, 32 rabbits with VUR were divided into four
groups; 2, VUR alone (with sterile urine); 3, a group infected with Escherichia coli; 4, with intravesical E. coli
instillation but fed cranberries; and 5, intravesical E. coli instillation plus an intraperitoneal injection with melatonin
group. At 3 weeks after surgery the rabbits were killed, the kidneys obtained and examined histopathologically to
evaluate inflammation, fibrosis and tubular changes. Oxidative renal damage was evaluated by measuring
malondialdehyde in the renal tissue.
Results: Grossly, the refluxing kidney was larger than the contralateral normal kidney, and the refluxing ureter
was dilated and tortuous. Microscopy of tissues from the kidneys in group 3 showed apparent periglomerular
mononuclear cell infiltration, tubular dilatation and atrophy, and interstitial fibrosis. The kidneys from groups 2, 4
and 5 showed mild mononuclear cell infiltration with no interstitial fibrosis. The level of malondialdehyde in the
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kidneys of group 3 was significantly higher than that in group 2, 4 and 5 (P < 0.05); the level in groups 4 and 5 did
not differ significantly from that in group 2.
Conclusions: This study shows that cranberries have an anti-inflammatory effect through their antioxidant function
and might prevent infection-induced oxidative renal damage. Thus, clinically cranberries might be used as a
beneficial adjuvant treatment to prevent damage due to pyelonephritis in children with VUR.

Editorial Comment
The cranberry, a fruit with antioxidant properties, has been used for preventing urinary tract infections.

Cranberry juice is also known to have activity against oxygen free radicals, which are produced during infection
and are important for promoting renal damage. The authors evaluated the protective effects of cranberries on
infection-induced oxidative renal damage in rabbits with experimental vesico-ureteral reflux.

It was demonstrated that melatonin and cranberry powder decreased inflammation and the accumulation
of malondialdehyde in the kidney, which suggests that cranberry compounds act as an antioxidant as well as an
anti-adherent in preventing infection-induced renal damage.

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

Proportional analysis of pig kidney arterial segments: differences from the human kidney
Pereira-Sampaio M, Favorito LA, Henry R, Sampaio FJ
Department of Morphology, Fluminense Federal University, Niteroi, Brazil
J Endourol. 2007; 21: 784-8

Purpose: To present a systematic study and a proportional analysis of the arterial segments of the pig kidney.
Materials and Methods: Sixty-one three-dimensional endocasts of the arterial segments of pig kidneys were
studied. Each segment was injected with a resin of a different color. Cavalieri’s principle was used to calculate
the volume of each renal segment, and these results were compared with the results from the point-counting
planimetry method used on photographs of pig-kidney surfaces.
Results: Two to five renal segments were observed. Division into two segments, a cranial and a caudal, was the
most common (42.62%). The renal volume ranged from 101 to 173 cm(3) (mean 130.85 cm(3)). The cranial
segment was present in 39 of the 57 casts (68.42%). It presented the greatest median value of proportional area
(50.00%) and also the greatest maximum value of proportional area, accounting for as much as 74.04% of the
total kidney area. The ventral segment, which was found in 20 of the 57 casts (35.09%), presented the lowest
median value of proportional area (13.87%) and showed the most variation in area (coefficient of variation
72.89%). There was no significant statistical difference between the segmental areas as evaluated by Cavalieri’s
principle and by the point-counting planimetry method.
Conclusions: The distribution and size of the renal-arterial segments in pigs are not similar to those of the human
kidneys. Therefore, this information must be taken into account by practitioners of urologic training or ablation
using pigs as the animal model, as the structure of the porcine arterial segments cannot be transposed to humans.

Editorial Comment
The pig has been used as the favorite animal model for training and experimental research in urology,

including many studies on laparoscopic total and partial nephrectomy, hemostasis techniques and more recently,
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ablative technologies, including radio frequency ablation and cryoablation. Therefore, a comprehensive knowledge
on the proportional areas of the arterial segments would be important for evaluating the extension of experimental
lesions in pigs. The aim of this study was to provide an analysis of the pig kidney segmentation and an analysis
of the proportional area of each segment as measured on polyester resin endocasts of the kidney arterial
vasculature.

The results demonstrated that the arterial segmental pattern in pigs are not similar to those of the human
kidneys, and therefore, the experimental findings concerning renal ablative techniques using the pig must not be
completely translated to clinical setting in humans.

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

Does benign prostatic hyperplasia originate from the peripheral zone of the prostate? A preliminary
study
Tang J, Yang JC, Zhang Y, Liu X, Zhang L, Wang Z, Li J, Luo Y, Xu J, Shi H
Department of Ultrasound, Chinese People’s Liberation Army General Hospital, Beijing, PR China
BJU Int. 2007; 100: 1091-6

Objective: To compare the histological characteristics, cell proliferation, apoptosis and biological features in
benign prostatic hyperplasia (BPH) in the peripheral (PZ) and transition zone (TZ) of the prostate.
Patients and Methods: Tissue from BPH in TZ and PZ was obtained from 68 patients undergoing transrectal
ultrasonography-guided biopsy and used for both morphometric analysis and immunohistochemical studies. The
epithelial, stromal and luminal composition of the tissue was determined using a computer-assisted method for
quantitative morphometric analysis. Apoptosis was detected as the apoptotic index (AI) using the TdT dUTP
nick-end labelling assay. Cell proliferation was determined as the proliferation index (PI) using Ki-67
immunostaining. The expression of epidermal growth factor receptor (EGFR), transforming growth factor beta1
(TGFbeta1), androgen receptor (AR) and bcl-2 were assessed immunohistochemically.
Results: There was no difference in the stroma/epithelium ratio between PZ and TZ hyperplastic nodules (P >
0.05). The mean AI in epithelium was almost identical to the corresponding PI. In stroma, no apoptotic cells
were detectable. There was a significantly higher PI and AI in the glandular epithelial cells in PZ hyperplastic
than in TZ hyperplastic nodules, but no difference in PI of the stromal cells between PZ and TZ hyperplastic
nodules. There was significantly higher expression of TGFbeta1 and lower expression of EGFR and bcl-2 in PZ
than TZ hyperplastic nodules (P < 0.05). There was no difference in AR expression between PZ and TZ
hyperplastic nodules (P > 0.05).
Conclusions: These results indicate that some hyperplastic nodules in PZ might originate from the PZ, and the
formation of these nodules might be modulated in a different way from that in the TZ.

Editorial Comment
It is well accepted that benign prostatic hyperplasia (BPH) develops from the transition zone (TZ) and

from the periurethral glans, while carcinoma originates from the peripheral zone (PZ). Nevertheless, previous
studies, including studies by that same group, reported that hypoechoic lesions in the PZ can be found as BPH
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histologically. Some authors suggested that the hyperplastic nodules in the PZ might be exophytic BPH in the TZ
or the migration of ectopic TZ tissue into the PZ. The authors of the present study speculate that it is more likely
that the hyperplastic nodules might originate from the PZ.

In the present study, the epithelial, stromal and luminal composition of the tissue was determined using a
computer-assisted quantitative morphometric analysis method in biopsy specimens obtained from patients with
PZ or TZ hypoechoic nodules on transrectal ultrasound, and that were histologically confirmed as BPH. The
incidence of apoptosis and cell proliferation was analyzed comparatively in these hypoechoic nodules according
to the zonal location. The authors also examined the relative expression of proteins involved in the regulation of
prostate proliferation and apoptosis: (i) epidermal growth factor receptor (EGFR), which is in the signal transduction
pathway that participates in the mediation of cell growth and has been implicated in prostatic epithelia cell
proliferation in vitro; (ii) TGFβ1, the most extensively studied negative growth factor. The predominant effect of
TGFβ1 on growth in vivo and in vitro is inhibition of cell proliferation; (iii) bcl-2, a potent apoptosis suppressor;
and (iv) androgen receptor (AR); steroid binding to AR could stimulate proliferation and differentiation of epithelial
cells and inhibit prostate cell apoptosis.

The results of the present study showed that no apoptotic cells were detectable in stroma, which indicated
stromal growth due to cell proliferation, in the absence of cell death. The authors discussed that recent studies
reported that the cell apoptotic rate in different regions of the ductal system is different, apoptosis being much
less in the proximal ends. The proximal and distal regions of the ductal system correspond to the TZ and PZ of
the human prostate. The present results showed that the cell apoptotic rate in the epithelium was much higher in
PZ than in TZ hyperplastic nodules, which was in concordance with the higher TGF 1 and lower bcl-2 expression
in the epithelium of PZ than TZ hyperplastic nodules. In the present study, TGFβ1 staining was intense in the
epithelial cells, and bcl-2 expression was consistently restricted to the basal cell layer. This might explain why no
apoptotic cells were detectable in the stroma of PZ and TZ hyperplastic nodules.

So, the authors concluded that the present results indicate that some hyperplastic nodules in the PZ might
originate from the PZ, and the formation of these nodules might be modulated in a different way to that in the TZ.

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

RECONSTRUCTIVE  UROLOGY ___________________________________________________

Terminal urothelium differentiation of engineered neoureter after in vivo maturation in the “omental
bioreactor”
Baumert H, Mansouri D, Fromont G, Hekmati M, Simon P, Massoud W, Molinié V, Malavaud B
Department of Urology, Paris Saint Joseph Hospital Trust, Paris, France
Eur Urol. 2007; 52: 1492-8

Objective: Long ureteric defects may theoretically be repaired with the use of tissue-engineered neoureter.
However, attempts to construct such a neoureter in animal models have failed because of major inflammatory
response. Avoidance of such inflammation requires a well-differentiated urothelium. We investigated whether
omental maturation of a seeded construct in a pig model could achieve terminal differentiation of the urothelium
to allow construction of a stricture-free neoureter.
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Material and Method: Bladder biopsies were taken to allow urothelial and smooth muscle cell cultures. These
cultured cells were used to seed small intestinal submucosa (SIS) matrix. After 2 wk of cell growth, the in vitro
SIS-seeded construct was shaped around a silicone drain and wrapped by the omentum to obtain neoureters.
These neoureters were left in the omentum without any contact with urine, and then harvested 3 wk later for
histologic and immunohistochemical studies.
Results: Before implantation, the in vitro constructs were composed of a mono- or bilayer of undifferentiated
urothelium overlying a monolayer of smooth muscle cells. After 3 wk of omental maturation, these constructs
were vascularized and comprised a terminally differentiated multilayered urothelium with umbrella cells over
connective tissue and smooth muscle cells, with no evidence of fibrosis or inflammation.
Conclusion: We obtained, for the first time, with this model of in vivo maturation in the omentum, a mature
neoureter composed of a well-differentiated multilayered urothelium.

Editorial Comment
The anatomy and structure of the ureter is still not completely understood. Because of its embryonic

development the blood supply restricts the reconstructive possibilities. Over a decade researchers look into the
option to find a better substitute of a ureter than the common used ilium interpronat (1). With the improvement of
Mitrofanoff the diameter of the segment was adjusted but still complications are seen although the needed length
of ileum was significantly reduced and the resorption reduced (2).

Baumert et al. (3) present impressively a “sandwich model” with differentiated urothelium and a single
layer of smooth muscle cells on SIS® different to others (4).

During the recent years researchers presented remarkable results demonstrating the progress tissue
engineering (5). One important lesson, even known in the reconstructive surgery prior, was the need of the
optimized nutrition of the in vitro created tissue. Atala et al. reported an optimized outcome of the clinical used in
vitro pre-seeded scaffold for bladder reconstruction with an omental flap wrapping (6).

On the one hand the presented indication of a neo-ureter using an omentum flap makes the created
ureter even more maneuverable compared to the possible “short” mesenterium of the ileum interpronat. On the
other hand, Dahms et al. (7) published 10 years ago the ureter replacement by an acellular matrix, which was
regenerated by urothelium and smooth muscle cells and functional, but in the following study in the rodent as well
in the large animal model the created ureter shrunk after the stent removal although the prior seen urothelium
lining was present (data not published). Some might argue that the presented approach will prevent the shrinking
but as the author state it needs to be proven. Because others have made similar experiences - probably only a
minority is published - it should be considered to report the outcome of an extended follow-up after the stent
removal and as a replacement for a ureter.
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Dr. Karl-Dietrich Sievert &
Dr. Arnulf Stenzl

Department of Urology
Eberhard-Karls-University Tuebingen

Tuebingen, Germany
E-mail: arnulf.stenzl@med.uni-tuebingen.de

A quantitative method for evaluating the degradation of biologic scaffold materials
Gilbert TW, Stewart-Akers AM, Badylak SF
McGowan Institute for Regenerative Medicine, University of Pittsburgh, Pittsburgh, PA, USA
Biomaterials. 2007: 28: 147-50

Scaffolds derived from naturally occurring extracellular matrix (ECM) have found extensive use in the fields of
tissue engineering and regenerative medicine. Many of these scaffolds are designed to degrade rapidly as they are
replaced by new host tissue. Other scaffolds are chemically crosslinked to slow the rate of degradation or add
strength to the scaffold. Commercially available ECM scaffolds have considerable variability with regards to tissue
origin and methods of processing, and little is known about their rate of degradation and the fate of their degradation
products. A novel method is described herein to integrally label ECM with a radioactive isotope ((14)C). It was
found that a number of tissues are efficiently labeled, including heart, liver, trachea, pancreas, small intestine, and
urinary bladder tissue. Of the tissues analyzed, only spleen was not found to contain detectable levels of (14)C. The
technique is extremely sensitive, accurate, and safe, but requires access to accelerator mass spectrometry, and is
expensive and time consuming. This model represents the first described quantitative method to determine the rate
of degradation for an ECM scaffold and to track the fate of the degradation products.

Immune response to biologic scaffold materials
Badylak SF, Gilbert TW
McGowan Institute for Regenerative Medicine, University of Pittsburgh, Pittsburgh, PA, United States
Semin Immunol. 2007; Dec 11; [Epub ahead of print]

Biologic scaffold materials composed of mammalian extracellular matrix are commonly used in regenerative
medicine and in surgical procedures for the reconstruction of numerous tissue and organs. These biologic materials
are typically allogeneic or xenogeneic in origin and are derived from tissues such as small intestine, urinary
bladder, dermis, and pericardium. The innate and acquired host immune response to these biologic materials and
the effect of the immune response upon downstream remodeling events has been largely unexplored. Variables
that affect the host response include manufacturing processes, the rate of scaffold degradation, and the presence
of cross species antigens. This manuscript provides an overview of studies that have evaluated the immune
response to biologic scaffold materials and variables that affect this response.

Editorial Comment
Biologic scaffold materials in the currently available form are unsatisfactory for reconstruction of the

lower urinary tract. They are to some extend an obstacle to vascularization and re-innervation of the reconstructed
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segment, but they also lead to a reaction of intact surrounding tissue due to a normal immune and inflammatory
response. In the two papers selected here, the authors have tried to develop a model for a quantitative determination
of the degradation process and the tracking of extracellular matrix used as scaffold for urinary bladder
reconstruction, for example. Furthermore the host response which is or maybe responsible for scaffold degradation
has been worked up. These data are very important and very timely because due to the problems with artificial
matrix acellular derived from human or animal sources are currently the most commonly used materials in tissue
engineering for clinical purposes.

Dr. Arnulf Stenzl &
Dr. Karl-Dietrich Sievert

Department of Urology
Eberhard-Karls-University Tuebingen

Tuebingen, Germany
E-mail: arnulf.stenzl@med.uni-tuebingen.de

NEUROUROLOGY & FEMALE UROLOGY ___________________________________________

State of the art of where we are at using stem cells for stress urinary incontinence
Furuta A, Jankowski RJ, Honda M, Pruchnic R, Yoshimura N, Chancellor MB
Department of Urology, University of Pittsburgh School of Medicine, Pennsylvania, USA
Neurourol Urodyn. 2007; 26: 966-71

Aims: This review aims to discuss: 1) the neurophysiology, highlighting the importance of the middle urethra, and
treatment of stress urinary incontinence (SUI); 2) current injectable cell sources for minimally-invasive treatment;
and 3) the potential of muscle-derived stem cells (MDSCs) for the delivery of neurotrophic factors.
Methods: A PUB-MED search was conducted using combinations of heading terms: urinary incontinence, urethral
sphincter, stem cells, muscle, adipose, neurotrophins. In addition, we will update the recent work from our
laboratory.
Results: In anatomical and functional studies of human and animal urethra, the middle urethra containing
rhabdosphincter, is critical for maintaining continence. Cell-based therapies are most often associated with the
use of autologous multipotent stem cells, such as the bone marrow stromal cells. However, harvesting bone
marrow stromal stem cells is difficult, painful, and may yield low numbers of stem cells upon processing. In
contrast, alternative autologous adult stem cells such as MDSCs and adipose-derived stem cells can be easily
obtained in large quantities and with minimal discomfort. Not all cellular therapies are the same, as demonstrated
by the differences in safety and efficacy from muscle-sourced MDSCs versus myoblasts versus fibroblasts.
Conclusions: Transplanted stem cells may have the ability to undergo self-renewal and multipotent differentiation,
leading to sphincter regeneration. In addition, such cells may release, or be engineered to release, neurotrophins
with subsequent paracrine recruitment of endogenous host cells to concomitantly promote a regenerative response
of nerve-integrated muscle. The dawn of a new paradigm in the treatment of SUI may be near.

Editorial Comment
The authors describe the current status of research into using stem cell therapy for stress urinary

incontinence. This is an excellent read for those who wish to gaze through the looking glass into the future of
urology. The last paragraph of the Introduction section alone is worth reading and looking back upon in one or
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two decades to see if the predictions are fulfilled. Clearly, patient interest will continue to drive us away from
surgery and into minimally invasive therapies to restore functionality to diseased areas of the urologic system.
One does not have to wait a decade to already notice this desire (1). The section on neurophysiology is clear and
distinct as is the discussion on stem cell therapy and the reasoning of using muscle-derived stem cells.

Reference
1. Petrou SP, Lisson SW, Crook JE, Lightner DJ: An exploration into patient preference for injectable therapy over surgery

in the treatment of female urinary incontinence. Int Braz J Urol. 2006; 32: 578-82.
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Does the tension-free vaginal tape procedure (TVT) affect the voiding function over time? Pressure-
flow studies 1 year and 3(1/2) years after TVT
Sander P, Sørensen F, Lose G
Department of Obstetrics and Gynaecology, Glostrup County Hospital, University of Copenhagen,
Glostrup, Denmark
Neurourol Urodyn. 2007; 26: 995-7

Aim: The aim was to evaluate the voiding function over time after the TVT procedure for stress incontinence.
Materials and Methods: Thirty-eight women with urodynamic stress urinary incontinence were included in the
study. For voiding function assessment the patients were asked if voiding had changed postoperatively, and
objectively uroflowmetry, residual urine measurement and pressure-flow were performed preoperatively, 1 year
and 3(1/2) years postoperatively.
Results: At 1/3(1/2) years follow-up 87%/69% were subjectively cured and 13%/26% improved, respectively.
The objective cure rate was 89%/74%. Subjectively 77%/63% of the patients felt an altered voiding function
towards more difficult voiding one and 3(1/2) years after surgery, respectively. Objectively all the uroflowmetry
variables deteriorated and residual urine volume increased over time although the changes were not statistically
significant between the 1 and 3(1/2) years follow-up. Pressure-flow variables were essentially unchanged.
Conclusion: The changes in voiding function after a TVT do not reverse over time. This may imply a potential
risk of development of clinically important impaired emptying function.

Editorial Comment
The authors of this paper reviewed both subjective as well as objective data in evaluating voiding habits

and bladder function 1 year and 3(1/2) years after placement of a TVT. The researchers found that there was a
steady deterioration in uroflow measures as well as an increase in residual urine between the initial and long-
term follow-up. Urodynamic criteria were essentially unchanged.

This study is quite interesting in that it explores the question of what happens long-term to voiding
function after a no-tension technique anti-incontinence operation. Those patients will often view a successful
operation as imperfect based on voiding habits has previously been reported (1) and is well evidenced here by
comparing the patient perceptions with the pad and leakage episodes reported in the manuscript table. The noted
worsening of uroflow measures and the increase in post void residuals from the 1 year mark to 3(1/2) years mark
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raises the concern of what happens to the younger patient who has an anti-incontinence procedure at the time of
her pelvic prolapse surgery in her forties: is she doomed to a life of voiding dysfunction and possible pharmacological
therapy from age 60 onwards? This should be food for thought for the clinician who adds a sling as a prophylactic
step to the prolapse surgery planned.
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PEDIATRIC UROLOGY ___________________________________________________________

Phimotic ring topical corticoid cream (0.1% mometasone furoate) treatment in children
Pileggi Fde O, Vicente YA
Department of Surgery and Anatomy, University of Sao Paolo, Ribeirao Preto, Brazil
J Pediatr Surg. 2007; 42: 1749-52

Background/Purpose: Phimosis, owing to the presence of a preputial fibrotic ring, is surgically treated in 1% of
children. During the last decade, however, topical steroid treatment has been proposed for phimosis.
Methods: We present a double-blind study comparing 0.1% mometasone furoate topical cream vs moisturizing
cream (placebo) for the treatment of phimosis. Children aged from 2 to 13 years (n = 110) presenting with
phimosis (Kikiro’s classification grade 5) and scheduled for circumcision were included in this trial. The patients
were evaluated after 8 weeks of topical treatment with moisturizing cream (n = 54) or steroid cream (n = 56).
Nonresponders from both groups received an additional 8 weeks of steroid cream treatment.
Results: In the steroid group, the ring disappeared and glans exposure was obtained in 49 (88%) of 56 patients vs
28 (52%) of 54 patients in the placebo group (P < .05). After a second treatment, in the steroid group, 5 of the 7
patients were finally cured vs 22 of the 26 in the placebo group (P < .05). Two children with persisting phimosis
(Kikiro’s retractability grade 5 and appearance grade 3) in the steroid group (4%) vs 4 children in the placebo
group (7%) ended up receiving postectomy.
Conclusions: The present investigation adds up and supports the effectiveness of phimosis topical corticoid
treatment. Nevertheless, hygiene and preputial traction, when appropriately performed, seem to play an important
role in the disappearance of the phimotic ring as well. New studies are necessary to confirm if this is true or not.

Editorial Comment
These authors did a double-blind placebo controlled study on boys 2-13 years-of-age with a mean of 4.6

years, with symptomatic phimosis with degree 5 phimosis according to the classification of Kikiros (1). An eight
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week trial was undertaken with either mometasone or a placebo moisturizing cream, being lightly applied to the
preputial ring and during the first four weeks, parents were instructed to add “just a light preputial retraction
maneuver” and during the second four weeks, the preputial retraction was “increased to a moderate degree”.
After eight weeks, boys showing total absence of preputial ring, Kikiros grade 1 or 2 were considered cured and
degrees 3, 4, and 5 were considered non-responders and entered a second eight-week-long treatment session,
all with mometasone. Four groups were then examined. The placebo group that were cured in the first eight
weeks, the placebo group that were non-responders in the first eight weeks and treated with mometasone for
another eight weeks. Group 3, the mometasone cured group in the first eight weeks and then Group 4 was
mometasone treatment for an additional eight weeks.

Results - Of the initial 130 patients, 110 were available at the end of the study.  88% of the steroid cream
patients were considered successes, while 52% of the placebo group patients were considered successes. 19 of
the 26 placebo failures responded during the second treatment period to the corticosteroid and 5 of 7 of the
mometasone failures were cured with a second eight weeks of treatment.

Comments - The mometasone is a moderate-strength topical corticosteroid and this study shows that it
may be a good alternative to the betamethasone that has been reported in the literature and with less side
effects. None of these patients had any side effects. It is interesting to note that 52% of the placebo group had
success with gentle to more moderate retraction of the foreskin without the benefit of any steroids. It is likely
that this is an important adjunct to the treatment regimen, regardless of the medication chosen. I believe that one
of the important aspects of this study is that the patients who were chosen for the study were severely phimotic
and are often thought not to be good candidates for medical treatment, and yet the success rates were excellent.
It is refreshing to see physician scientists doing high quality double-blind placebo studies and they should be
applauded for their efforts.

Reference
1. Kikiros CS, Beasley SW, Woodward AA: The response of phimosis to local steroid application. Pediatr Surg Int. 1993;

8: 329-32.

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

Do holding exercises or antimuscarinics increase maximum voided volume in monosymptomatic
nocturnal enuresis? A randomized controlled trial in children
Van Hoeck KJ, Bael A, Van Dessel E, Van Renthergem D, Bernaerts K, Vandermaelen V, Lax H, Hirche H,
van Gool JD
Department of Pediatrics, University Hospital Antwerp, Antwerp, Belgium
J Urol. 2007; 178: 2132-6

Purpose: We assessed prospectively the efficacy of holding exercises and/or antimuscarinics (oxybutynin chloride
and placebo) for increasing maximum voided volume in prepubertal children with monosymptomatic nocturnal
enuresis.
Materials and Methods: We randomly allocated 149 children to 5 groups, namely holding exercises with placebo
(group A), holding exercises with oxybutynin (group B), placebo alone (group C), oxybutynin alone (group D)
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and alarm treatment (controls, group E). Maximum voided volume was the greatest voided volume from a 48-
hour bladder diary, and holding exercise volume was the greatest volume produced with postponement of voiding
after a fluid load, once daily for 4 days. Study medication, holding exercise procedures and alarm treatment were
administered for 12 weeks.
Results: Holding exercises combined with placebo or oxybutynin significantly increased holding exercise volume
and maximum voided volume, by 25% (p <0.001) and 21% (p <0.01), respectively, in group A, and by 43% (p
<0.001) and 41% (p <0.001), respectively, in group B. Medication without holding exercises (groups C and D)
did not increase holding exercise volume or maximum voided volume, and in these groups oxybutynin was not
significantly superior to placebo. A borderline increase in holding exercise volume did not affect maximum
voided volume in group E. Monosymptomatic nocturnal enuresis response was significantly lower with all 4
holding exercise volume modulating treatments (7%) compared to alarm therapy (73%).
Conclusions: In the treatment of children with monosymptomatic nocturnal enuresis maximum voided volume
can be increased significantly through holding exercises, but not with oxybutynin chloride alone. Compared to
controls, increasing maximum voided volume had a minimal effect on monosymptomatic nocturnal enuresis.

Editorial Comment
The authors performed a randomized prospective controlled study selecting patients who had at least 14

wet nights out of 28 nights. Patients were excluded if they had previously been treated with an alarm, desmopressin
or anticholinergics within three months of the start of the study. If the patients were younger than age 5 or
greater than Tanner stage I. They were randomized into a 12 week trial with group A having holding exercises
with a placebo, group B holding exercises with oxybutinin, group C placebo alone, group D oxybutinin alone, and
group E 12 weeks of alarm therapy. End points of the study were a maximum voiding volume compared to a
cystographic bladder capacity and compared to holding exercise volume. The holding exercise was done and
baseline maximum bladder volume was obtained from a 48 hour frequency-volume chart including voided volumes
while asleep. Holding exercises were done with a 20m L/kg body weight oral loading during 30 minutes, with
voiding being postponed as long as possible and then voided volume noted. During the 12 week study, patients
had normal fluid intakes and voiding regimens and were to note wet and dry nights in a diary for 12 weeks.
Holding exercises were to be done 4 days per week during the 12 week treatment span. Oxybutinin was to be
administered twice daily at 4 pm and immediately before bedtime, with the placebo medication being administered
on the same schedule. 149 children were randomly allocated to treatment groups, ages ranging from 5.9-12.7
years, with 108 boys and 41 girls.

Results - The holding exercise volume at the end of the study increased significantly in the two groups
that did the holding exercises and had either placebo or oxybutinin. In the two groups without the holding
exercise studies during the 12 week, there was no statistical change. Maximum voided volumes increased by
21% in the holding exercise with placebo group and 41% in the holding exercise with oxybutinin group. In the
two groups without holding exercises the changes were insignificant. In the 5th group with wetting alarms alone,
a full response was found in 73% and the holding exercise volume was significantly increased, but there was no
change in the maximum voided volume. Multi-factorial logistic regressions showed that the holding exercises
had no significant influence on the rate of response of monosymptomatic nocturnal enuresis with success being
only about 7%, with or without holding exercises.

Comments - Many years in the past, holding exercises for nocturnal enuretic patients were encouraged
in hopes that the bladder capacity would increase and the patients would be able to go all night without wetting.
The treatment was abandoned because of lack of success and this randomized controlled trial suggests that this
was good judgment by former urologists. It is no surprise that oxybutinin was not effective in reducing nighttime
wetting, as other studies have shown, and for monosymptomatic nocturnal enuresis that it is not effective. It also
suggests that antimuscarinic effects are greatest on abnormal bladders and that in patients with normal daytime
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bladder function oxybutinin does not make a significant difference. There may be a slight advantage of encouraging
holding exercises in conjunction with other nocturnal enuresis treatments but this study does not lend a strong
support to this. I believe this study may be a significant foundation for further studies but it shows in a controlled
randomized fashion that treatments that have been given up in the past are not effective in the combinations that
were used.

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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Bladder

Ablation of bladder tumors, 3
Acute urinary retention, 33
Bladder cancer staging, 25
Bladder cancer, 25, 167, 272, 683
Bladder carcinoma, 777
Bladder exstrophy, 810
Bladder neck, 414, 746, 803
Bladder neoplasms, 161, 683, 764, 777
Bladder outlet obstruction, 33, 493
Bladder perforation, 246
Bladder rupture in cystourethrography, 532
Bladder substitution by ileal neobladder, 486
Bladder substitution for women with interstitial cystitis, 486
Bladder treated with radical cystectomy, 339, 560
Bladder tumors, 161, 777
Bladder, 33, 94, 132, 380, 383, 486, 532, 652, 704
Carcinoma, 161, 339
Changes in collagen in bladders, 33
Chronic painful bladder syndrome, 486
Collagen, 33
Connective tissue of bladders, 33
Continent urinary reservoirs, 254
Cystectomy, 161, 339
Cystitis, 704, 837
Detrusor of controls and BPH patients, 33
Elastin, 33
Functional disturbances of the bladder, 238
HTLV-I infection, 238
Inflammatory myofibroblastic tumor of the urinary bladder, 430
Intra-operative bladder neck frozen section, 746
Neoadjuvant chemotherapy, 161, 683
Neoplasm staging, 25, 777
Neurogenic bladder, 33, 395
Neuropathic bladder, 395
Optic and electronic microscopy, 33
Parameters of bladder function in pre-, peri-, and postmenopausal

women, 430
Patients with TCC of the bladder treated with radical cystectomy, 161
Perineural invasion by transitional cell carcinoma of the bladder, 161
Perineural invasion, 161
Preventing migration of stones, 430
Quantification of collagen and elastic system fibers, 33
Radical cystectomy and urinary diversion for bladder cancer, 764
Radical cystectomy for elderly patients, 764
Radical cystectomy, 161
Radiotherapy, 652
Resectable bladder carcinoma, 683, 837
Squamous differentiation in bladder cancer, 339
Stone-free rates, 854
Substaging of pt2 urothelial bladder tumors, 777
Trabeculation, 33
Transitional cell, 161
Traumatic intraperitoneal bladder rupture, 380
Treatment of lower urinary tract dysfunction, 238
Urinary retention, 132

Subject Index - Volume 33, 2007

Urinary toxicity, 652
Urinary tract of rats, 544
Urinary-stone disease, 713
Urinary-tract stones, 570
Urodynamic evaluation, 238

Children

Anatomy of testicular veins in human fetuses, 176
Chemotherapy, 195
Children with hydronephrosis, 80
Children, 80, 383, 395, 536, 532
Congenital obstructive nephropathy, 80
Distal hypospadias repair, 101
Elastic tissue, 33
Endoscopic treatment of ectopic ureteroceles, 430
Enuresis in children, 216
Fetuses, 414
Heminephrectomy, 87
Inflammation of the testis and epidididymis, 272
Laparoscopic upper-pole nephroureterectomy in infants, 87, 264
Lower urinary tract dysfunction in children, 383
Mitrofanoff’s principle, 254
Monosymptomatic nocturnal enuresis, 854
Multicystic dysplastic kidney, 101
Myelomeningocele, 33
Nephrectomy, 87
Nocturnal enuresis, 216
Obstructed fetal bladders, 33
Pediatric sphincteric, 395
Pediatric surgery, 87
Phimotic ring topical corticoid cream, 854
Posterior urethral valve, 33
Radiological evaluation of the bladder and urethra in children, 532
Recurrent urinary tract infections in children, 570
Renal insufficiency, 80
Reoperative laparoscopic pyeloplasty in children, 272
Retroperitoneoscopic renal biopsy in children, 536
Treatment of Wilms’ tumor, 195
Ureteroscopy, 272
Urethral sphincter and human fetus prostate, 414
Urinary incontinence, 383
Urinary tract dysfunction in children, 560
Vesicoureteral reflux, 33, 204
Wilms’ tumor, 837

Imaging

16-MDCT, 101
Detection of bladder tumors with dynamic contrast-enhanced MDCT,

430
Diagnostic imaging, 532
Diffusion-weighted imaging for the localization of prostate cancer, 713
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Imaging and surgical planning, 305
Imaging, 305
Imaging-guided biopsies of solid renal masses, 272
Incidental indeterminate adrenal mass on CT (> 10 H) in patients

without cancer, 854
Prostate cancer with MR spectroscopic imaging, 854
Randomized controlled study, 101
Utility of magnetic resonance imaging and spectroscopy, 570

Incontinence

AdVanceTM sling for treatment of post-prostatectomy incontinence,
231

Children with stress incontinence, 395
Correction of stress urinary incontinence, 246
Daytime urinary incontinence, 430
Fecal incontinence, 254
Female stress urinary incontinence, 395
Female urinary incontinence, 822
HTLV-I infection and urodynamic findings, 238
Lower urinary tract dysfunction, 383
Mini-Invasive collagen sling in the treatment of incontinence, 395
Post-prostatectomy incontinence, 231
Resolution of urinary incontinence, 246
Sphincteric incompetence, 395
Stress incontinence, 854
Stress urinary incontinence, 570, 690, 695, 854
Treatment of female urinary incontinence, 101
Treatment of post-prostatectomy urinary incontinence, 560
Treatment of urinary incontinence, 395
TVT versus TVT-O for stress urinary incontinence, 246
TVT-O technique, 246
Urinary incontinence, 101, 231, 246, 383, 395, 544, 560, 570, 695
Urodynamic studies in women with stress urinary incontinence, 713
Women with stress urinary incontinence, 695

Infections

Antibiotic resistance, 42
Cistite intersticial, 486
Drug resistance, 42
Drug therapy, 42
Escherichia coli, 42
Genito-urinary tract infection, 603
Infection, 74, 510
Infection-induced oxidative renal damage in a rabbit model, 854
Microorganism Isolation, 42
Pathogens responsible for urinary tract infections, 42
Resistance of urinary pathogens, 42
Staphylococcus aureus, 74
Streptococus epidermidis, 74
Susceptibility patterns, 42
Urinary infection, 246, 383, 544
Urinary tract infection, 42, 204, 560
Viral infections, 11

Kidney

Autosomal dominant polycystic kidney disease, 101
Kidney, 389
Percutaneous kidney punction, 389, 837
Pig kidney arterial segments, 854
Single kidney and sports participation, 570
Treatment of kidney and selected upper-ureteral stones, 713

Kidney Transplantation: see Renal Transplantation

Pathology

Atrophy in the prostate with and without adenocarcinoma, 854
Bilateral cryptorchidism, 72
Both ovarian and testicular tissues, 72
Características morfológicas de TMPRSS2, 272
Carcinoma, 68
Cryptorchidism,72
Fournier’s Gangrene, 510
Germinal aplasia, 72
Gonadal epithelium, 72
Gonads, 72
Gynecomastia, 72
Hermaphroditism, 72
Hypospadias, 72
Inflammatory myofibroblastic tumors of the urinary tract, 101
Inguinal canal, 72
Inguinal hernia, 72
Karyotype analysis, 72
Klippel-Trenaunay-Weber syndrome, 264
Leading to Forearm compartment syndrome, 68
Male phenotype, 72
Pathology, 639
Peyronie’s disease, 272
Prostate cancer associated with TMPRSS2-ERG molecular abnormali-

ties, 272
Semen analysis, 72
Somatic anomaly, 72
Spindle cell lesions of the adult prostate, 101
Testicular tissue, 72
Testosterone, 72
True hermaphroditism, 72
Unilateral or bilateral ovotestis, 72
Urogenital abnormalities,72

Penis

Amputation, 521
Carcinoma of the penis associated to myiasis, 521
Carcinoma epidermoid, 521
Corpus cavernosum, 74
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Correction of penile curvature via tunical plication, 502
Disease-specific survival, 58
Erectile dysfunction, 502
Erectile function, 785
Gamma camera, 58
Gamma probe technique, 58
Inguinal lymphadenectomy, 58
Inguinal tumor, 58
Intense fibrosis, 74
Intra-operative gamma ray detection, 58
Investigation of penile carcinoma sentinel nodes, 58
Lymphatic metastasis; 58
Lymphatic system, 58
Metastasis, 58
Myiasis, 521
Pelvic disease, 58
Penile cancer, 58, 521
Penile carcinoma, 58
Penile deformity, 502
Penile geometry, 785
Penile hemodynamics, 101
Penile hypoxia, 430
Penile prosthesis, 74
Penile suspensory ligament, 272
Penis, 521, 502
Peyronie’s disease, 502
Preoperative lymphoscintigraphy, 58
Prophylactic bilateral inguinal lymph node dissection, 58
Sentinel lymph node biopsy; 58
Ultrasonography, 58
Vital blue dye, 58

Prostate

Benign prostatic hyperplasia (BPH), 11, 33, 493, 713, 854
Biopsy, 151, 470
Bixa orellana na hiperplasia prostática benigna, 493
Gleason score, 161, 167, 746
Peri-prostatic nerve, 470
Prediction of prostate biopsy pain, 470
Prostate specific antigen, 151, 752
Prostate, 151, 355, 414
Prostatic hyperplasia, 33, 151, 493
Prostatitis, 151
Transurethral resection of prostate, 3

Prostate Cancer

64-Slice CT imaging in renal cell carcinoma, 305
99mTc-DMSA scintigraphy, 87, 204
Acute effects of percutaneous tract dilation on renal function and

structure, 101
Acute renal insufficiency after radiofrequency of renal tumor, 679
Anuria, 193
Anuric renal failure after same-session bilateral atraumatic flexible

ureteroscopy, 193

Anuric renal failure after ureteroscopy, 193
Basal cell carcinoma of the prostate, 570
Bilateral atraumatic ureteroscopy, 193
Brachytherapy in the treatment of prostate cancer, 752
Calyce, 19
Carcinogenesis, 11
Carcinoma, 355
Catheter insertion, 19
Catheter, 19
Chronic renal failure, 673
Complications, 193
Congenital obstructive nephropathy, 80
Connective tissue in the periacinar region of the transitional zone, 713
Contemporary laparoscopic partial nephrectomy, 430
Cystoprostatectomy, 167
Cystoscopy, 19
Demographic features, 19
Diagnosis, 151
DNA Hypermethylation, 11
DNA methylation in oncogenesis, 11
DNA methylation in prostate cancer, 11
DNA repair, 11
DNMT inhibitors, 11
Elimination of stones, 19
Enoxaparin to prevent venous thromboembolism in radical

prostatectomy, 347
Epigenesis, 11
epigenetic aberration, 11
epigenetic abnormality, 11
Epigenetic diagnostic markers, 11
Epigenetic molecular classification, 11
Epigenetic targets in prostate cancer, 11
Evaluation of nephrostomy tube configuration, 313
Experimental urolithiasis, 101
Expressão de gene, 11
Fournier’s Gangrene, 272
Genetic, 11
Genome, 11
Gleason score, 11, 347, 355, 477, 662, 652, 639, 752, 854
Hemodialysis, 673
Histone acetyl transferases (HAT), 11
Histone code, 11
Histone deacetylases (HDAC), 11
Hormonal regulation of cutaneous wound healing, 101
Hormonal response, 11
Hydronephrosis, 80
Incidence of prostate cancer, 167
Incidental cancer, 167
Incidental prostatic adenocarcinoma, 167
Inflammatory atrophy on prostate biopsies and cancer, 355
Inguinal hernia repair, 810
Inibidor de deacetylase do histone (HDAC), 11
Interobserver agreement of Gleason score and modified Gleason

score, 639
Intravenous pyelography, 19
Laparoscopic radical prostatectomy for prostate cancer, 101
Laparoscopic radical prostatectomy, 854
Lithoclast, 19
Lithotripsy, 19
Malignant renal tumor, 195
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Men with low risk prostate cancer, 430
Migration of stone particles to the ureter, 19
MMP-1 promoter polymorphism and risk of renal cell carcinoma, 622
Morphologic and clinical parameters in pT2 - pT3 prostate cancer, 662
Myelosuppression, 11
Nephrectomy, 68, 3, 313, 377, 389
Nerve-sparing radical cystectomy and orthotopic bladder replacement,

713
Opaque renal calculi, 19
Open retropubic radical prostatectomy, 854
P501S and PSA in the diagnosis of metastatic adenocarcinoma of the

prostate, 713
Partial nephrectomy, 3, 68, 323
Penile reconstruction, 272
Percutaneous nephrolithotomy, 19, 101, 313, 430
Percutaneous nephrostomy tubes, 313
Positive surgical margins, 101
Postoperative fever, 19
Postoperative hemoglobin, 19
Prognosis, 477, 662
Prognostic markers, 11
Prostate tumor volume, 477
Prostate biopsy, 477
Prostate cancer (cT3), 01
Prostate cancer, 11, 167, 272, 347, 355, 430, 470, 639, 662, 752, 746

803, 854
Prostate Specific Antigen (PSA), 11, 477, 560, 662, 652, 752, 746
Prostatectomy radical, 570, 752
Prostatectomy, 231, 347, 662, 746,803
Prostatic adenocarcinoma, 560
Prostatic intraepithelial neoplasia, 151
Prostatic neoplasms, 151, 477, 639, 652, 752
Prostatitis, 11
Prostheses and implants, 231
PSA in the transition zone, 151
Pyelocalyceal distension, 19
Pyelocalyceal system, 19
Pyelography, 19
Radiation, 19
Radical cystoprostatectomy for bladder cancer, 167
Radical prostatectomy, 11, 272, 639, 713
Radical retropubic prostatectomy, 560
Randomized clinical trial, 19
Reconstruct the genitals, 510
Reconstruction of the lower urinary tract, 854
Reconstruction of tissue and organs, 854
Reconstructive surgical procedures, 142, 510

Reconstructive Urology

Rectal examination, 11
Regulators of chromatin, 11

Renal

Renal biopsy, 536

Renal calculi, 19, 193, 313
Renal cell carcinoma, 68, 305, 430, 622, 837
Renal cell, 68
Renal diseases, 536
Renal dysplasia, 87
Renal failure, 193
Renal hilum, 713
Renal insufficiency in infants and children, 80
Renal insufficiency, 679
Renal medullary carcinoma, 713

Renal Neoplasm

Renal neoplasm, 305
Renal obstruction in patients with hydronephrosis, 80
Renal parenchyma, 204
Renal pelvis, 19
Renal tumor, 3,188, 622
Residual stones, 19
Retrograde pyelography, 19
Risk of dying of prostate cancer, 167
Stage pT2a or pT2b, 167
Stone, 19, 272
Suppression of gene expression, 11
Surgery, 19
Surgical procedures on kidneys, 19
T2-weighted and diffusion-weighted MRI for localization of prostate

cancer, 713
Techniques of umbilical reconstruction, 810
Tissue-engineered neoureter, 854
Toxicity grade 2-3 after radiation for prostate cancer, 652
Treatment of prostate cancer, 11
Treatment of renal tumors, 679
Tumor grade and stage, 746
Tumor, 477
Tumorigenesis, 11
Ureteral catheter, 19
Ureteroscope for the treatment of renal stones, 193
Ureteroscopy, 193
Urine aspiration, 19
Urographin, 19
Urolithiasi, 19
Venous thromboembolism, 347
Vesicoureteral reflux, 80

Renal transplantation

Obese individuals as living kidney donors, 377

Sexual Dysfunction

Acrosome, 364
Antisperm antibodies, 795
Cavernous body reduction in erectile dysfunction, 785
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Deleterious effect of dry heat on semen quality, 50
Effects of wet heat on spermatogenesis, 50
Erectile dysfunction in patients with chronic renal failure, 673, 837
Erectile dysfunction, 430, 785
Fertility rate, 829
Increased urinary N-acetyl-beta-D-glucosaminidase activity, 80
Induced hyperthermia, 50
Infertile men, 50
Infertility, 554, 829
Intracytoplasmic sperm injection, 795
Laboratory evaluation of oxidative stress in infertility practice, 603
Male infertility, 50,176, 264, 603, 795
Male infertility with emphasis on oxidative stress and DNA damage,

603
Male reproductive disorders and sexual dysfunction, 554
Oxidative stress and effect on sperm motility, 603
Oxidative stress and sperm chromatin damage in male infertility, 603
Semen analyses, 50
Semen, 50
Sex disorders, 822
Sexual dysfunction, 822
Sperm DNA, 603
Spermatogenesis, 50
Standard semen analysis, 364
Surgical treatment for SUI in women and sexual function, 822
Testosterone, 554
Tribulus alatus extracts and testosterone level, 554
Urinary incontinence, 822
Urinary obstruction, 493
Varicocele, 176, 570, 603
Vasectomy, 829
Wet heat as a reversible gonadotoxin, 50

Statistical Analysis

ANOVA, 477, 554, 486, 704, 795
Breslow test, 161
Chi-square test, 42, 142, 204, 339, 383, 795, 764, 746, 822
Cox regression analysis, 161
Cox regression survival method, 777
Dunn’s multiple comparison, 704
Fisher exact test, 42, 383, 339, 662, 683
Kaplan-Meier, 204, 339, 652, 683, 752, 764, 777
Kappa and weighted Kappa test, 639
Kolmogorov-Smirnov, 19, 223
Kruskal Wallis, 151, 477, 695, 704, 795
Linear regression analysis, 80
Log-rank test, 204, 339, 752
Mann-Whitney U, 19, 33, 151, 330, 355 , 477,662, 683, 695, 764
Newman-Keuls, 704
Nonparametric Jonkheere-Terpstra method, 25
Non-parametric test, 19
Pearson´s chi square, 330
Shapiro-Wilk test, 151
Student “t” test, 19, 50, 80, 223, 246, 313, 395, 477, 486, 662, 752
Study Cohort, 50
Wilcox, 204, 822
Wilcoxon signed-rank test, 25, 364

Surgical Technique

AdVanceTM surgical technique, 560
Ambulatory surgery, 330
Anesthesia, 330
Asthma, 68
Bariatric surgery, 377
Botulinum toxin injection, 132
Cavernous body reduction, 785
Compartment syndrome, 68
Complications of laparoscopic surgery for urological cancer, 570
Drug abuse, 68
Energy sources for laparoscopic partial nephrectomy, 3
Experimental laparoscopic gastrocystoplasty, 94
Experimental, 94
Gastroplasty, 94
General intravenous anesthesia with propofol and remifentanil, 330
Heminephrectomy, 87
Hydro-jet technology, 3
Hypertension, 68
Hypocloremic metabolic alkalosis, 94
Intra-operative gamma ray detection, 58
Ischemia, 68
Laparoscopic gastrocystoplasty, 94
Laparoscopic surgery, 3, 87, 94100
Laparoscopic transperitoneal urologic operations, 323
Laparoscopic upper-pole nephroureterectomy in Infants, 87
Laparoscopic upper-pole nephroureterectomy procedures, 87
Laparoscopic urologic surgery, 323
Laparoscopic-assisted nephroureterectomy, 100
Lasers for surgical applications, 3
Lasers: cutting and hemostatic energy, 3
Leading to Forearm compartment syndrome, 68
Mannitol extravasation, 68
Mannitol, 68
Minimally invasive, 3
Nephroureterectomy radical laparoscopic, 854
New technique of total phalloplasty, 430
Nuclear medicine, 58
Pigs, 94
Postcystectomy nephroureterectomy, 100
Pudendal somatosensory evoked potentials in normal women, 815
Radical cystectomy, 100
Radio frequency, 3
Reconstructive surgery in Fournier’s Gangrene, 510
Robotic assisted radical prostatectomy, 803
Robotic surgery, 803
Surgery, 19, 305
Surgical procedures, 3
Surgical treatment, 80
Technetium-99-m-labeled sodium phytate (99mtc), 58
Technique such as lymphoscintigraphy, 58
Technique vital blue, 58
Total laparoscopic gastrocystoplasty: experimental technique in a

porcine model, 94
Treatment of the extrophy-epispadias complex, 810
Treatment using suburethral support techniques, 822
Tunica vaginalis dorsal graft urethroplasty, 523
Vasovasostomy technique, 329
Vasovasostomy with suture and fibrin adhesive, 829
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Testis, Adnexas and Scrotum

Color Doppler ultrasound, 77
Epididymis, 77, 407
Gubernaculum, 223
Measuring the testicular volume, 101
Orchiectomy, 77
Orchiopexy, 77
Scrotal neoplasia and truck drivers, 515
Scrotal Neoplasia, 515
Scrotal nodule, 515
Scrotum, 77, 515
Shortening of the gubernaculum, 223
Testicular vein in adult cadavers and fetuses, 176
Testis, 77, 176, 223
Torsion, 77

Tissue Engineering and Reconstructive Urology

AMS 650 prosthesis, 74
Bladder reconstruction, 254
Bovine pericardium in penile prosthesis reimplantation, 74
Cattle, 74
Diabetic patient with a penile prosthesis implant, 74
Distal urethral reconstruction of the glans for penile carcinoma, 713
Penile prosthesis, 74
Pericardium, 74
Reconstruction of the tunica albuginea with biological material, 74
Reconstructive surgical procedure, 204, 810
Reconstructive techniques used in patients affected by Fournier’s

Gangrene, 510
Resurfacing and reconstruction of the glans penis, 713
Salvage reconstructive surgery in extrophy-epispadias complex, 810
Urethral reconstruction for trauma, 523
Urethral reconstruction, 181

Trauma

Blunt renal artery injuries, 430
Blunt renal trauma, 570
Fractures of the pelvic ring, 713
Laparoscopic treatment of traumatic intraperitoneal bladder rupture,

380
Management of high grade renal trauma, 430
Penetrating abdominal solid organ injuries, 713
Penetrating ureteral trauma, 142
Posterior urethral distraction defects, 854
Predicting urethral injury from pelvic fracture patterns with blunt

trauma, 101
Renal injury mechanisms of motor vehicle collisions, 854
Renal lacerations due to external trauma, 272
Renal trauma between amplatz sequential fascial dilation, 430
Trauma ultrasound in major pelvic injury, 101
Traumatic ureteral injuries, 272
Treat abdominal trauma, 380

Ureter

Double-J ureteral stent, 389
Electron microscopic examination of the intravesical ureter, 570
Ureter, 142, 204, 389
Ureteral lesions, 142
Ureteral obstruction, 193, 313
Vesicoureteral reflux, 383

Urethra

Innervation of the urethral and anal sphincters, 815
Mucosal graft in long anterior urethral stricture, 181
Pudendal nerve, 815
Suburethral sling, 231, 246, 690
Urethra, 523
Urethral reconstruction, 711, 837
Urethral replacement, 272
Urethral sling, 713
Urethral stricture, 181, 523
Urethroplasty, 523

Urogenital

Endourologic procedures, 389
Retroperitoneal neoplasm, 188
Tensionless vaginal tapes, 246
Urinary tract, 33
Urogenital neoplasms, 515
Vesical obstruction, 33
Vesico-ureteral reflux, 204

Voiding dysfunction, see also Incontinence
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