
International

Official Journal of the Brazilian Society of Urology
Official Journal of the Confederación Americana de Urologia

Official Journal of the Thai Urological Association
Volume 34, Number 4, July - August,  2008

ISSN 1677-5538

XXXI Brazilian Congress of Urology
November 7 - 11, 2009 - Goiânia - GO - Brazil

Braz J Urol

Full T
ext O

nline Access Available

www.brazjurol.com.br

Indexed by

Respective 10-year survival rates according to the presence (n = 25) or absence of 
inguinal metastases (n = 47). Kaplan-Meier method (p < 0.0001, log rank test (Page 467).

470

Human Papillomavirus and Penile Cancer

Of the 72 patients, 25 (34.7%) presented 
lymph node metastases. The 5-year disease-free 
survival rates for patients with negative and posi-
tive lymph node involvement were 80% and 0% 
respectively. Differences between the 2 groups were 

presence of regional metastases (p = 0.89).
None of the 8 patients with verrucous carcino-

ma developed local recurrences or distant metastases 
and 31/72 patients (43%) with invasive carcinomas 
died due to progression of the malignancy.

HPV DNA was detected in 44% (35 of 80) 

overall detection of HPV DNA increased to 72.5% 

as a control of DNA integrity. After RFLP typing 

detected in 69% (16 of 23) while low risk HPVs 
were found in 7 positive cases. The HPV 16 type was 
observed in 12 of 23 (52%) cases.

Table-1 shows HPV genotyping according 
to the histopathological subtype. The distribution of 
positive and negative HPV tumors, according to the 
histopathological grade of differentiation and clinical 
stage, is shown in Table-2. No statistical correlation 
was observed between HPV status and histopathologi-
cal subtype (p = 0.51).

HPV positive patients had better 5-year 
disease-free survival rates than those with negative 
HPV results although the differences between the 
2 groups were not significant (p = 0.779, Figure-
2).

Figure 1 – Respective 10-year survival rates according to the presence (n = 25) or absence of inguinal metastases (n = 47). Kaplan-
Meier method (p < 0.0001, log rank test).
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EDITOR’S COMMENT

International Braz J Urol

Cryoablation for Clinically Localized Prostate Cancer

The July – August 2008 issue of the International Braz J Urol presents interesting contributions from 
different countries, and the editor’s comment highlights some papers.

Doctor DiBlasio and co-workers, from University of Tennessee, Memphis, USA, evaluated on page 
443 the erectile function (EF) and the voiding function following primary targeted cryoablation of the pros-
tate (TCAP) for clinically localized prostate cancer. The authors retrospectively reviewed all patients treated 
between 2/2000 and 5/2006 with primary TCAP. Variables included age, Gleason sum, pre-TCAP prostate 

American Urologic Association Symptom Score (AUASS). After exclusions, 78 consecutive patients were 
analyzed with a mean age of 69.2 years and follow-up 39.8 months. Stable voiding function was observed 
post-TCAP, with an overall incontinence rate of 7.7%. Although erectile dysfunction is common following 
TCAP, 25.7% of previously potent patients demonstrated erections suitable for intercourse. 

on page 451 the length of the urethra in 109 men with normal genitourinary anatomy undergoing either 
Foley catheter removal or standard cystoscopy. The authors found the mean urethral length of 22.3 cm with 

correlation was found between urethral length and height, weight, body mass index (BMI), or age. This data 
adds to basic anatomic information of the male urethra and may be used to optimize genitourinary device 
design. Dr. K. A. Hutton, from University Hospital of Wales, UK, Dr. Benjamin K. Canales, from University 

editorial comments to this paper.

Doctor Zimmermann and collaborators from Universities of Vienna and Innsbruck, and from Univer-
sity of Tuebingen, Tuebingen, Germany, determined on page 457 the expression of the cytokines transforming 

in serum from patients with Peyronie’s disease (PD) compared to healthy controls. Ninety-one consecutive 
PD patients aged 20 - 74 years were included in this study. All patients were diagnosed with symptomatic 

-

The data on altered cytokine levels in PD patients also provide a new understanding for etiopathogenesis 
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EDITOR’S COMMENT - continued

provided an editorial comment to this article.

Doctor Scheiner and co-workers, from the National Cancer Institute Rio de Janeiro, Brazil, deter-
mined on page 467 the prevalence of human papillomavirus (HPV) DNA in penile cancers in Rio de Janeiro, 
Brazil. They studied prospectively, 80 consecutive cases of patients with penile cancers who underwent 
surgical treatment. The parameters observed were the presence or absence of HPV DNA viral type, histo-
logical subtypes, clinical stage and overall survival. The authors found HPV DNA in 75% of patients with 
invasive carcinomas and in 50% of patients with verrucous carcinomas. High risk HPVs were detected in 
15 of 54 (27.8%) patients with HPV positive invasive tumors and in 1 of 4 (25%) patients with HPV posi-

authors concluded that HPV infection may have contributed to malignant transformation in a large proportion 
of penile cancer cases but only inguinal metastasis was a prognostic factor for survival in these patients. Dr. 

Doctor Barros and co-workers, from Cleveland Clinic Foundation, Cleveland, Ohio, USA, reported 

nephroureterectomy. Between August 2000 and June 2007, 8 patients underwent simultaneous laparoscopic 
-

There were no intraoperative complications but only 1 major and 2 minor postoperative complications. The 

months (range 1-45). The authors concluded that laparoscopic nephroureterectomy with concomitant cystec-

results. Dr. Jose Colombo and Dr. Anuar I. Mitre, from University of Sao Paulo, Brazil, provided an editorial 
comment to this paper.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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Section of Urology, University of Nebraska Medical Center, Omaha, Nebraska, USA

Purpose:

Materials and Methods: 

Results:

Conclusion:

Key words:  urethra; male; catheterization
Int Braz J Urol.  2008; 34: 401-12
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Laparoscopic Nephroureterectomy and Cystectomy
International Braz J Urol Vol. 34 (4): 413-421, July - August, 2008

Simultaneous Laparoscopic Nephroureterectomy and Cystectomy: 
A Preliminary Report

Rodrigo Barros, Rodrigo Frota, Robert J. Stein , Burak Turna, Inderbir S. Gill, Mihir M. 
Desai

Section of Laparoscopic and Robotic Surgery, Glickman Urological Institute, Cleveland Clinic 
Foundation, Cleveland, Ohio, USA

ABSTRACT

Purpose: Patients with muscle-invasive bladder cancer and concomitant upper urinary tract tumors may be candidates 
for simultaneous cystectomy and nephroureterectomy. Other clinical conditions such as dialysis-dependent end-stage 
renal disease and non-functioning kidney are also indications for simultaneous removal of the bladder and kidney. In 
the present study, we report our laparoscopic experience with simultaneous laparoscopic radical cystectomy (LRC) and 
nephroureterectomy.
Materials and Methods: Between August 2000 and June 2007, 8 patients underwent simultaneous laparoscopic radical 
nephroureterectomy (LNU) (unilateral-6, bilateral-2) and radical cystectomy at our institution. Demographic data, patho-
logic features, surgical technique and outcomes were retrospectively analyzed.
Results: The laparoscopic approach was technically successful in all 8 cases (7 males and 1 female) without the need for 
open conversion. Median total operative time, including LNU, LRC, pelvic lymphadenectomy and urinary diversion, was 
9 hours (range 8-12). Median estimated blood loss and hospital stay were 755 mL (range 300-2000) and 7.5 days (range 
4-90), respectively. There were no intraoperative complications but only 1 major and 2 minor postoperative complications. 

(range 1-45).
Conclusions: Laparoscopic nephroureterectomy with concomitant cystectomy is technically feasible. Greater number of 

Key words:  kidney; ureter; laparoscopy; nephrectomy; cystectomy; TCC
Int Braz J Urol.  2008; 34: 413-21

INTRODUCTION

Transitional cell carcinoma (TCC) of the 
bladder is the sixth most common malignancy in 

cystectomy (ORC) and urinary diversion remain 
the gold standard for treatment of muscle-invasive 
TCC of the bladder, laparoscopic radical cystectomy 
(LRC) has been gaining popularity and presently the 

Clinical Urology

worldwide experience includes more than 500 cases 
(2). Treatment of bladder tumor may be complicated 
with concurrent upper tract disease. Palou et al. have 

were found to be invasive (3).
Radical nephroureterectomy with bladder cuff 

excision is considered the standard of care for high-
grade, invasive, recurrent, or large volume TCC of 

-
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tion of laparoscopic nephroureterectomy (LNU) by 
Clayman et al. (4), several authors have demonstrated 
improved recovery with equivalent intermediate-term 
oncologic outcomes using the laparoscopic approach 
compared to open radical nephroureterectomy (5-8).

In patients with recurrent high grade or 
muscle invasive bladder TCC and concomitant 
UUT tumors, simultaneous cystectomy and nephro-
ureterectomy is the principle oncologic procedure 
of choice (9-11). Other benign clinical conditions 
including dialysis-dependent end-stage renal disease 
(ESRD) or non-functioning kidney are relative indi-
cations for simultaneous upper unilateral or bilateral 
nephroureterectomy and lower tract extirpation (9). 
The aim of this report is to describe our experience 
with combined laparoscopic radical cystectomy and 
nephrouretererectomy.

MATERIALS AND METHODS

Between August 2000 and June 2007, 8 pa-
tients underwent simultaneous laparoscopic radical 
cystectomy and nephroureterectomy at our institution. 
All procedures were performed by the same surgical 
team. Demographic data and pathologic features of 
the bladder and upper tract tumors were individu-
ally recorded. Perioperative outcomes, postoperative 
pathologic data and oncologic outcomes were retro-
spectively reviewed and analyzed.

Our surgical technique for the laparoscopic 
procedure is as follows. Initially, the patient is placed 

-
cal nephroureterectomy. Port placement is depicted 
in Figure-1 for nephroureterectomy and cystectomy. 
Notably, the primary port (12 mm) is inserted at 
the site of the proposed ileal conduit stoma for a 
right-sided nephroureterectomy or at the edge of the 
rectus muscle along a line between the umbilicus and 
anterior-superior iliac spine for a left-sided nephro-
ureterectomy. During right-sided nephroureterectomy, 
this port will serve as the left hand port during the 
upper tract procedure and right hand port during the 
cystectomy. Conversely, for left-sided nephroureter-
ectomy this port serves as the right hand port for the 
upper tract procedure and left hand port for the pelvic 
portion. On the right side, ports 2-5 are placed as for 

our standard nephroureterectomy. Notably, port 4 is 
used for an Allis clamp locked to the side wall as a 
self-retaining liver retractor and an instrument placed 
through port 5 is used for lateral retraction. Left-sided 
port placement mirrors the right except that a port for 
liver retraction is not needed. After port placement, 
transperitoneal LNU is performed in a standard man-
ner and our detailed technique has been published pre-
viously (5). For subsequent cystectomy and bilateral 
lymph node dissection, the patient is re-positioned in 
a low lithotomy position with a full Trendelenburg tilt. 

for the lower urinary tract portion of the procedure. 
Laparoscopic radical cystectomy with bilateral limited 
or extended lymph node dissection is then performed 
as previously described (12,13). A 12 mm port site is 
incised vertically in the midline above the umbilicus 
to be used as the camera port (Port 6 depicted in 
Figure-1). Later, this port is extended periumbilically 

Figure 1 – Illustration representing the port placement on si-
multaneous laparoscopic radical cystectomy and laparoscopic 
nephroureterectomy. Ports 1 to 5 are used for nephroureterectomy. 
Port 4 is used for liver retraction on the right side. Ports 6 to 8 
are used for the pelvic component. Port site 1 also serves as the 
right and left hand ports for the pelvic portion.
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for intact specimen removal and performance of all 
bowel work including creation of the neobladder or 
ileal conduit as well as re-establishment of bowel 
continuity.

RESULTS

A total of 8 patients (7 males and 1 female) 
with a median age of 76.5 years (range 65 to 79) 
underwent LNU and LRC with urinary diversion in 
the same session. The indication for upper tract sur-
gery was synchronous TCC in 6 patients (unilateral 
nephroureterectomy) and end-stage renal disease in 
2 patients (bilateral nephroureterectomy). Preopera-
tively, there was a previous history of muscle-inva-

patients. Demographic data are detailed in Table-1. 

abdominal surgery.

Preoperative tumor characteristics are pre-

history of intravesical chemo/immunotherapy (mito-

positive urethral biopsy for tumor. Site of upper tract 
tumor in 6 patients (right-4, left-2) included ureter in 
3, calyx in 1 and multiple locations in 2.

Median total operative time, which included 
LNU, LRC, pelvic lymph node dissection and uri-
nary diversion, was 9 hours (range 8 to 12). Median 
estimated blood loss and hospital stay were 755 mL 
(range 300 to 2000) and 7.5 days (range 4 to 90), 
respectively. All 8 cases were technically successful 
without the need to open conversion. There were no 
intraoperative complications. Table-3 summarizes the 
intraoperative data.

complications: prolonged ileus and peritoneal catheter 
infection in one and wound infection in the other. 

Table 1 – Demographics data.

Patient Age
(years)

Sex BMI
(kg/m²)

Smoking
History

ASA 
Score

Preoperative 
Serum Creatinine 

(mg/dL)

Previous Surgery

1 76 M 28.9 Yes III 1.7 No
2 77 M 24 Yes III 7.0 (on dialysis) Appendectomy, inguinal hernia 

repair, abdominal aortic aneu-
rysm repair

3 65 M 26 Yes III 10.2 (on dialysis) Peritoneal dialysis catheter 
insertion

4 79 M 18.9 No III 1.3 Inguinal hernia repair

5 78 M 25.1 Yes III 3.8 Nephrectomy (duplicated 
system)

6 71 F 26.5 Yes IV 0.6 Total abdominal hysterectomy 
and bilateral salpingo-oopho-

rectomy
7 78 M 24.9 No II 1.3 Inguinal hernia repair
8 69 M 41 Yes IV 2.4 Cholecystectomy, ureterolithot-

omy, appendectomy

-
tomy. TURBT = transurethral resection of bladder tumor. CIS = carcinoma in situ. LRC = laparoscopic radical cystectomy, LNU = 
laparoscopic nephroureterectomy.
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pelvic abscess. Median time for resumption to oral in-
take was 4 days (range 1 to 19). Table-4 demonstrates 
the postoperative and pathological data.

Median follow-up was 9 months (range 1 to 
45). Of the 6 patients undergoing unilateral LNU, 

-
ous contralateral nephrectomy and another due to 
postoperative renal failure and sepsis). There were 

patient developed distant metastasis and died 8 
months postoperatively. Four other patients have died 

during follow-up including one during hospital stay, 
2 from unknown cause (at 1 and 36 months) and 1 
from cardiac disease at 45 months. The patient who 
died during the hospital stay developed an entero-

proximal to the ileal anastomosis at postoperative 

of an abscess. However, the urine leak was consistent 
and he, therefore, underwent a right percutaneous 
nephrostomy tube placement. However, this patient 
developed sepsis and renal failure and died at 90 
days after surgery. Other patient who died at 1 month 

Table 2 – Tumor characteristics.

Patient No
Previous 
TURBT

Previous 
Intravesical

Chemo-
therapy

Multifocality Stage Grade CIS Urethral 
Involve-

ment

Upper 
Tract 

Involve-
ment

Time from 
Initial

Diagnosis
to LRC 

and LNU 
(months)

1 1 Yes (BCG) Multifocal T1 G3 Yes No Left renal 
pelvis and 

ureter

120*

2 1 None Multifocal T2 G3 Yes Yes No ** 3

3 1 None Multifocal T2 G3 No No No ** 1

4 Multiple Yes (mito-
mycin)

Multifocal T2 G3 No No Right
ureter

2

5 1 Yes (BCG) Multifocal Ta G3 Yes No Left lower 
calyx

8

6 1 Yes (mito-
mycin)

Multifocal Ta G3 No No Right
ureter

120

7 1 Yes (BCG) Multifocal Tis G1 Yes No Right
ureter

24

8 1 Yes (BCG) Multifocal T1 G3 Yes No Right re-
nal pelvis 
and ureter

2

-
tomy. TURBT = transurethral resection of bladder tumor. CIS = carcinoma in situ. LRC = laparoscopic radical cystectomy, LNU = 
laparoscopic nephroureterectomy.
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was discharged 28 days after surgery and died 2 
days later from unexplained causes. The family did 
not grant permission for a postmortem evaluation. 
Three patients are alive with an overall survival and 

respectively.

COMMENTS

Synchronous or metachronous presentation 
of TCC in the upper and lower genitourinary tract 
has been reported at varying rates throughout the 
literature. In 1989, Olbring et al. reported 11 cases 

in 657 patients with bladder cancer (14). Of 1,529 

tract urothelial cancer (15). Herr et al. reviewed a 
cohort of 86 patients with bladder tumor followed for 

tumors at a median of 7.3 years (16). Accordingly, 
they have recommended lifelong upper tract surveil-
lance for urothelial cancer in patients with bladder 

of simultaneous bladder and UUT tumors in a total 

(6 in 76 for our entire LRC series to date) incidence 
of concurrent UUT TCC in our LRC series.

Simultaneous nephroureterectomy, radical 
cystectomy and bilateral pelvic lymph node dissec-
tion is a challenging surgical procedure independent 
of the approach. The patients are often high-risk 

made for the need to re-position the patient between 
the nephroureterectomy and cystectomy portions. 
Moreover, the ureter is never divided during the entire 
procedure and the urethra at the prostate apex should 
be sewn shut for intact specimen extraction to prevent 

underwent previous abdominal surgery suggesting 
that previous surgery was not a contraindication for 
the laparoscopic approach.

The various options for the urinary diversion 
portion of the procedure depend on clinical condi-

tion of the patient, the status of the urethra, patient 
preference and surgeon experience. In this series, all 
patients primarily underwent extracorporeal ileal con-
duit urinary diversion because they were all elderly 
and at high surgical risk with multiple medical and 

that the open-assisted laparoscopic approach for uri-
nary diversion portion of the procedure is technically 

with the pure laparoscopic approach during LRC 
(18).

The extended pelvic lymph node dissection 
during LRC, adhering to established oncological 
principles, has been previously shown to be techni-
cally feasible (13). The survival appears to be better 
in patients in whom > 14 lymph nodes were removed 
(19). In our series, a limited lymphadenectomy was 
used in patients with a high-risk surgical or in tech-

a median yield of 6 lymph nodes. Extended pelvic 
lymphadenectomy was used later with our evolving 
experience in patients with better clinical conditions 
with an increased median yield of 14 lymph nodes. 

pelvic lymph node dissection was limited in our early 
experience.

A simultaneous, bilateral approach is justi-
fied in patients with ESRD, because synchronous 
upper tract TCC has been reported to be more 
frequent in patients with renal insufficiency (20). 
In that group, concomitant radical cystectomy with 
bilateral nephroureterectomy avoids the need for 
urinary diversion and removes almost all urothe-
lium at risk for tumor recurrence. Care should be 
taken during renal dissection, mainly in patients 
with previous surgery, to prevent injury to the ad-
renal glands for subsequent adrenal insufficiency 
risk. The specimen can be removed through a Pfan-
nenstiel incision. In female patients, extraction of 
the specimen en bloc through the vagina is a viable 
option (21).

For upper tract surgery, the conventional ad-
vantages of the laparoscopic approach include earlier 
resumption of oral intake, reduced narcotic analgesia 
requirement and decreased length of hospital stay 
(22).
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CONCLUSIONS

In this study, we have demonstrated the 
technical feasibility of simultaneous laparoscopic 
unilateral or bilateral nephroureterectomy and radi-
cal cystectomy and urinary diversion in patients with 
concomitant upper tract TCC or ESRD and bladder 
cancer. A greater number of patients and increased 
experience are needed to reduce the total operative 
duration and complications. Further studies are re-
quired to validate our results.
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EDITORIAL COMMENT

Recently, the laparoscopic approach has gained 
acceptance and more robust data support for radi-
cal cystectomy with pelvic lymphadenectomy. The 
authors should be commended for presenting the 
feasibility of simultaneous laparoscopic nephroure-
terectomy and radical cystectomy in a very selective 
subset of patients from a single, tertiary referral in-
stitution with high-volume laparoscopic surgery for 
urologic malignancy. In this initial series, we noted a 
high morbidity with two procedure related deaths (< 
30 days after discharge) probably due the advanced 
age and comorbidities of the study subjects, combined 
with the surgical challenging scenario.

Additionally, this study covers a long timeframe 
so the major complications observed in cases 1 and 3 
might be related to the learning curve of this complex 
procedure. From the technical standpoint, we should 
emphasize the high rate of previous pelvic/abdominal 

surgery, and that not all diversions were performed in 
an open-assisted manner that is currently the standard-
of-care for laparoscopic radical cystectomy, fact that 
may be contributed for a longer operative time and 
postoperative complication. Moreover, the extension 
of the lymphadenectomy was not ideal, what can 

patients. As the authors concluded, large studies are 
necessary before we can have further conclusions on 
these preliminary results.

Dr. José Roberto Colombo and
Dr. Anuar Ibrahim Mitre

University of Sao Paulo, USP
Sao Paulo, Brazil

E-mail: anuar@mitre.com.br
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Groups According to Clinical and Radiological Presentation

Division of Urology, University of Sao Paulo School of Medicine, Sao Paulo, Brazil

Purpose: To describe and classify 80 cases of urogenital tuberculosis in seven groups of similar clinical and radiological 
presentation.
Materials and Methods: 80 patients (56 males, 70%; median age 34 years; age range 12 to 75) with urogenital tuberculosis 
were retrospectively reviewed. The patients were divided in seven groups: 1) Bilateral parenchymatous renal lesions; 2) 
No or minimal changes on radiographic examination; 3) Unilateral renal tuberculosis; 4) Contracted bladder; 5) Contracted 
bladder with renal failure; 6) Tuberculosis on a transplanted kidney; 7) Isolated genital tuberculosis.
Results: 1) Seven (8.8%) patients had multiple bilateral parenchymatous renal lesions with fever and malaise, characteristic 
of miliary tuberculosis. Three of these patients had AIDS. 2) Six (7.5%) cases had an early diagnosis, with minimal or no 
radiographic lesions. Two did not have any urologic symptoms. 3) Twelve (15%) patients had unilateral renal tuberculosis 
with partial (1 case) or total non-function kidney. 4) Thirty-seven (46.3%) patients had contracted bladder associated with 
unilateral partial (1 case) or total non-function kidney. 5) Ten (12.5%) patients had end stage renal disease  due to tuber-
culosis with contracted bladder. 6) Four (5.0%) patients had tuberculosis on a transplanted kidney, with graft loss in half 
the cases. 7) Four (5.0%) patients had prostate or epididymis tuberculosis without associated renal lesion.
Conclusions: Urogenital tuberculosis is a destructive disease of the urogenital tract with variable clinical and radiographic 

is the only prevention of the most  severe forms.

Key words: kidney; ureter; bladder; tuberculosis
Int Braz J Urol.  2008; 34: 422-32

Tuberculosis is a worldwide disease with 
greater prevalence wherever the population is concen-
trated in areas with poor sanitation and unfavorable 
social and economic indicators. Thirty percent of the 
world’s population (1.7 billion people) is estimated to 
harbor the latent form of Mycobacterium tuberculosis 
(1-3). In spite of an effective pharmacological treat-
ment and other technological breakthroughs, recent 
years have witnessed the recrudescence of the infec-

tion, due to the appearance of drug-resistant bacilli, 
population migrations, and the AIDS epidemic (4). 
Only 22 countries concentrate 80% of the annual 
cases, with Brazil (80 to 90 thousand new cases a 
year since 1980) being one of them (5).

From the pulmonary focus, 2 to 20% of the 
patients go on to develop urogenital tuberculosis. 
Through hematogenous spread to the kidneys, pros-
tate, and epididymis, through a descending route to 
the ureters, bladder, and urethra, and through the cana-
licular route to the genital organs (3,4). Urogenital 



423

tuberculosis affects all age ranges, with predominance 
of 30 to 50-year-old males (6,7). Because of its insidi-
ous evolution and late-onset symptoms, diagnosis and 
treatment are delayed, with a consequent high rate of 
urogenital organ destruction and renal failure (8).

As all urogenital organs may be involved, 
tuberculosis may give rise to all urologic symptoms, 
adding to the complexity of the clinical and radio-
graphic pictures. We attempted to classify patients 

with similar clinical and radiographic features.

Eighty patients with urogenital tuberculosis, 
seen during the 1989-2005 period were retrospectively 
reviewed. These patients were treated in our tertiary 
teaching hospital that provides medical assistance 
free of charge to the metropolitan Sao Paulo area. 
Most of them have poor socio-economic conditions. 
There were 56 (70 %) males and 24 (30%) females 
with a median age of 34 years (12 to 75). Figure-1 
shows the distributions according to the decades. Uro-
genital tuberculosis was diagnosed by direct bacilli 

%) patients; histopathology in 25 (31.3 %) patients; 
and a combination of strong clinical, laboratory, and 

radiographic evidence of urogenital tuberculosis with 
negative bacilli search in the urine of 19 (23.7%) 
patients.

The clinical features and the organs involved 

groups according to their patterns of initial clinical 
and radiographic presentation: 1) Bilateral parenchy-
matous renal lesions; 2) No or minimal changes on 
radiographic examination; 3) Unilateral renal tuber-
culosis; 4) Contracted bladder; 5) Contracted bladder 
with renal failure; 6) Tuberculosis on a transplanted 
kidney; 7) Isolated genital tuberculosis.

Table-1 shows details about the signs and 
symptoms. Storage symptoms and hematuria were the 
most frequent symptoms, being present in 72.5% and 
56.3% of the patients, respectively. Sixteen patients 

of AIDS, four with a kidney transplant and ongoing 
immunosuppressive therapy, four with diabetes, and 
four with alcohol abuse. In 35 (43.8%) patients, there 
was clinical or radiographic evidence of previous 
tuberculosis. Table-2 shows the distribution of organ 
involvement. After tuberculosis diagnosis, all the pa-
tients received triple therapy for at least six months.

Figure 1 – Age distribution of the 80 patients with urogenital tuberculosis according to the decades.
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Initial clinical and radiographic assessment 
yielded the following patterns of urogenital tubercu-
losis presentation:

1) Bilateral parenchymatous renal lesions 
- In seven (8.8%) cases there were multiple bilateral 
parenchymatous renal lesions (Figure-2). In all cases, 
there were tuberculosis foci in other organs, fever, and 
malaise, characteristic of miliary tuberculosis. Three 
patients had AIDS. Case-fatality was 42.9% (three 
cases). The latter cases had the urogenital lesions 
diagnosed at postmortem examination. The other 
cases were diagnosed on imaging procedures. Three 
patients had no urologic symptom.

2) No or minimal changes on radiographic 
examination - In six (7.5%) cases no lesions were 
found (four patients) or there were minimal lesions 
(two patients) on radiographic examination with 

(Figure-3). Tuberculosis was diagnosed when bacilli 
were shown in the urine. Four patients had hematuria 
and the other two had no urologic symptoms but the 
investigation was undertaken because of previous 
history of pulmonary tuberculosis. These patients did 
not require surgery and resolved well with pharma-
cological treatment alone.

3) Unilateral renal tuberculosis - In 12 (15%) 
cases there was unilateral renal tuberculosis with ob-
struction and dilatation of the collecting system due 
to stenosis (Figure-4). In one case, there was single 
inferior pole function loss due to infundibular stenosis, 
which was treated with inferior polar nephrectomy. 
All the other cases underwent nephrectomy due to a 
non-functional kidney. In all cases, the contralateral 
kidney was normal on radiographic examination.

4) Contracted bladder - In 37 (46.3%) pa-
tients, there was contracted bladder due to tuberculo-
sis. All the cases had unilateral non-function kidney 
with dilatation of the collecting system due to stenosis, 
associated with a contracted bladder, except for one 
case with polar renal function loss. Voiding cystoure-

the contralateral functional kidney in 25. The latter 

Table 1 – Presenting signs and symptoms in 80 patients 
with urogenital tuberculosis.

N %

Storage symptoms 58 72.5%
Hematuria 45 56.3%
Urinary tract infection 14 17.5%
Lumbar pain 23 28.8%
Perineal pain 2 2.5%
Scrotal pain 11 13.8%
Scrotal mass 10 12.5%

4 5.0%
LUTS 7 8.8%
Urinary retention 3 3.8%
Fever, weight loss and asthenia 36 45.0%

1 1.3%
Renal failure 10 12.5%
No symptoms from urinary tract 5 6.3%

LUTS = lower urinary tract symptoms.

Table 2 – Description of the affected organs.

  N %
Kidney

Bilateral and multiple lesions
Minimal lesions 
Unilateral with polar loss of function 
Unilateral with loss of function 
Renal failure
Transplanted kidney

72
7
2
2

47
10

4

90.0%
8.8%
2.5%
2.5%

58.8%
12.5%
5.0%

Ureter 57 71.3%

Bladder 47 58.8%

Prostate
Prostate abscess
Prostatitis with perineal pain 
No symptoms

6
2
2
2

7.5%
2.5%
2.5%
2.5%

Epididymis
Unilateral
Bilateral

Epididymectomy

10
8
2
4
5

12.5%
10.0%
2.5%
5.0%
6.3%

Seminal vesicles 2 2.5%
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and 6). On radiographic examination, the functionally 
preserved contralateral kidney was normal in 23 cases 
and with ureterohydronephrosis in 14, one of which 
showing areas of cortical retraction. In all these cases 

the functionally preserved kidney was observed. The 
patients underwent bladder augmentation along with 
total nephrectomy of the non-function kidneys and 
partial nephrectomy in the case with polar disease. 

to chronic renal failure.

5) Contracted bladder and renal failure - In 10 
(12.5%) cases the patients had end-stage renal disease 
due to tuberculosis. All had contracted bladder and 

-
went bilateral nephrectomy, bladder augmentation, 
and renal transplantation.

6) Tuberculosis on a transplanted kidney - In 
four (5%) cases parenchymatous renal tuberculosis 
was diagnosed on a transplanted kidney. The patients 
had creatinine elevation and tuberculosis was diag-

the urine. There was graft loss in 50% of the cases.
7) Isolated genital tuberculosis - In four (5%) 

cases there was genital tuberculosis without detectable Figure 2 – Computed tomography showing multiple and bilateral 
kidney lesions in a patient with miliary tuberculosis.

Figure 3 – Computed tomography showing calyceal dilatation 
in the left kidney.

Figure 4 –  A) and B)  Computed tomography showing unilateral 
renal tuberculosis with low function kidney with dilatation of the 
excretory system in two different patients.

A

B
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renal lesion. Two patients presented with prostate ab-
scess and two with tuberculosis of the epididymis.

Tuberculosis of the epididymis also oc-
curred in another eight cases with associated renal 
lesion, with a total of 10 (12.5%) patients with pain 
and a mass over the epididymis, bilateral in two, 

abscess in four. Because of extensive involvement, 
orchi-epididymectomy was necessary in 50% of the 
cases. Besides the two patients with prostate abscess, 
another four also had prostate tuberculosis. While two 
had storage symptoms and perineal pain, compatible 
with chronic prostatitis, two were asymptomatic and 
were serendipitously diagnosed by histopathology. 
Tuberculosis of the seminal vesicles occurred in two 
cases, one of which in the patient with prostate abscess 

prostatectomy.
Of the 76 patients without tuberculosis on the 

transplanted kidney, 15 (19.7%) developed end stage 
renal disease due to tuberculosis, 10 already at clinical 

treatment. All 57 patients with tuberculosis-related 
ureteral stenosis lost the corresponding kidney. Fifty-
nine patients required nephrectomy and two needed 
polar nephrectomy.

Of the urogenital tuberculosis cases described 
in the literature (range 7-39), the male-female distribu-
tion was 2-1, with a mean age of 40.7 years (range 5 
to 88). In only 36.6% of the cases was there history 
or radiographic evidence of previous tuberculosis. In 
cases where the renal lesions are mainly asymptom-
atic, and only vesical lesions lead to symptoms (7-14), 
storage symptoms predominate. A total of  48.5% of 
males had scrotal involvement with an epididymis 

of these signs. Patients in developed countries have 

Figure 5 – A) Intravenous urography with left non-function kidney, B) Voiding cystography shows contracted bladder and right vesi-

A B
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delayed histopathological diagnoses compared with 
other countries. As a result, the disease tends to be 
less serious, with fewer instances of renal failure, 
unilateral non-function kidney, ablative surgeries, 
and contracted bladder, with more cases present-

tract on diagnosis. These data point to a correlation 
of the timing of the diagnosis with the severity of 

those from developed countries, with greater rates of 
histopathological diagnoses, symptomatic patients 
at presentation, and severe destruction of the urinary 
tract (57.6% with contracted bladder, 19.7% with end 
stage renal disease, 12.5% with renal failure at initial 
presentation, and 71.2% with unilateral renal exclu-
sion in the absence of renal failure or a transplanted 
kidney). Table-3 shows these features.

Since histopathology provides a delayed 

the tuberculosis bacillus in the urine is necessary for 
early diagnosis. It is achieved through direct smears 
(Ziehl-Neelsen stain) or through urine culture (Low-
estein-Jensen media) (40,41). Direct smears provide 

42.1 to 52.1% sensitivity (40,41). Culture is the di-
agnostic gold standard for urogenital tuberculosis, 
however 3 to 6 early morning mid-stream samples 
are required, the sensitivity varies widely, from 10% 
to 90%, and the time to detection of mycobacterium 
growth may be 4 to 6 weeks (40-42). Faster culture 
has been achieved with non-radiometric automated or 
semi-automated liquid culture systems with a 14 to 17 

polymerase chain reaction (PCR), for Mycobacterium 

Figure 6 – A) Intravenous urography with right non-function kidney, B) Voiding cystography shows contracted bladder and left vesi-

A B
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the ideal diagnostic tool, as it gives results in 24 to 
48 hours and allows for the diagnosis to be made 
even when there are few bacilli (40,41). It has been 

compared to bacteriological, histological, or clinico-
radiological diagnoses (41).

Primary pulmonary tuberculosis is usually 
subclinical and self-limited. From the pulmonary fo-
cus there is bacillemia and bacilli implants in other or-
gans, renal parenchymatous and prostate colonization 

ensuing. After six months, spontaneous cicatrisation 
of the primary pulmonary tuberculosis lesion occurs 
and the patients enter a latent phase, with 5% reacti-
vating the disease in the following two years and 5% 
in their lifetime. In most cases of active pulmonary or 
extrapulmonary disease, there is foci reactivation due 
to a breach of immunity brought about by malnutri-
tion, diabetes mellitus, steroid use, immunosuppressor 

The present urogenital tuberculosis patients’ 

Table 3  – Comparison between 3036 cases of urogenital tuberculosis from developed countries (USA, Europe and Japan) 
with 5925 cases from other countries (Russia, Latin America and Africa) and  80 cases from Brazil.

Others p Value Brazil Total

Total
Men
Women

3036
62.9%
37.1%

5925
65.4%
34.6%

0.02
0.02

80
70%
30%

9041
65%
35%

Median age (years)
Range (years)

42.6
7 to 88

39.2
5 to 83

34
12 to 75

40.7
5 to 88

Previous tuberculosis 37.9% 38.4% 0.66 43.8% 36.6%

Signs and symptoms
Storage symptoms
Dysuria
Lumbar pain
Hematuria
Epididymis lesion *
Fever and malaise
No symptoms

44.2%
33.8%
28.8%
24.5%
20.6%
23.2%

8.4%

55.2%
46.4%
42.3%
44.3%
47.4%
19.9%

0%

< 0.01
< 0.01
< 0.01
< 0.01
< 0.01

0.28
< 0.01

72.5%
72.5%
28.8%
56.3%
12.5%
45.0%
6.3%

50.7%
38.2%
34.4%
35.8%
48.5%
22.1%
  6.4%

Renal failure 1.4% 10.2% < 0.01 19.7% **   5.8%

Diagnosis
Urine
Histopathology
Clinico-radiographic

79.0%
7.8%
9.6%

55.4%
38.3%
11.3%

< 0.01
< 0.01

0.36

45.0%
31.3%
23.7%

64.0%
21.8%
10.5%

Kidney
Unilateral non-function
Normal
Contracted bladder

22.8%
18.8%

4.0%

33.1%
13.2%
11.6%

< 0.01
< 0.01
< 0.01

58.8%
10.0%
58.8%

27.2%
15.2%
  9.3%

Surgeries
Ablative
Nephrectomy

56.6%
35.0%
27.9%

53.6%
26.9%
26.0%

< 0.01
< 0.01

0.37

76.3%
76.3%
71.3%

55.1%
27.6%
28.0%

p = comparison between developed countries (USA, Europe and Japan) and other countries (Latin America, Africa and Russia) through 
chi-square test. * in relation to male patients; ** in relation to non-transplanted patients.
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physiopathology and made evident the correlation 
between symptoms and disease’s stage. Renal le-
sions are initially bilateral, cortical, glomerular, and 
peri-capillary, typical of the hematogenous spread 
and concomitant with other hematogenous foci in 
the prostate and other organs beyond the urogenital 
system (15,44). These foci usually heal, with the pa-

ensues although, miliary tuberculosis with systemic 
symptoms develops (3,13),from 25 to 62% of patients 
with miliary tuberculosis will have a renal lesion with 
multiple bilateral foci (9,44). In our patients 8.8%  had 
miliary tuberculosis with bilateral parenchymatous 
renal lesions and systemic symptoms, characterizing 

patients. Tuberculosis on a transplanted kidney can be 
also included in this multiple parenchymatous lesion 
presentation.

The latent period between pulmonary infec-
tion with bacillemia and clinically evident urogenital 
tuberculosis is 22 years on average, ranging from 1 
to 46 years, according to the timing of latent foci 
(renal, prostate, or epididymis) reactivation (12). 
Isolated prostate or epididymis foci reactivation may 
occur, characterizing genital tuberculosis without 
associated renal lesion. In the reactivation of renal 
foci, infection progresses from a single unilateral 
focus, with preservation of the contralateral kidney 
(15). This explains the greater frequency of unilateral 
renal tuberculosis (12,16). The contiguous involve-
ment of the collecting system leads to bacilluria 
and descending spread of the infection to the ureter, 
bladder, and genital organs (44,45). Thus, a typical 
clinico-radiographic form exists: unilateral renal 
tuberculosis with preservation of the contralateral 
kidney and the bladder. This occurred in 15% of 
our cases, with obstruction and dilatation of the 
collecting system, with invariable renal functional 
loss. In fact, obstruction of the collecting system 
(with distal ureteral stenosis as the most frequent 

in tuberculosis (11,46,47). The focal origin of tu-
berculosis reactivation is demonstrated by two of 
our cases with restriction of the disease to the renal 
pole. If the diagnosis of the urogenital tuberculosis 
reactivation is at an early stage, we can detect no 
or minimal radiographic features such as calyceal 

dilatation due to initial infundibular stricture as we  
observed in group 2 patients (41).

Another clinico-radiographic presentation 
was a contracted bladder without renal failure, occur-
ring in 45% of the patients. There was unilateral non-
function kidney in practically all cases, with collecting 
system obstruction and dilatation,  primarily (66.7%) 

All patients with renal failure had bladder contraction 

prompted a new hypothesis for the pathophysiology 
of the urinary tract lesions in urogenital tuberculosis. 
After reactivation and progression of the unilateral 
renal focus, the collecting system is implicated, with 
unilateral descending involvement of the ipsilateral 
ureter and bladder ensuing (4). Ureteral stenosis with 

bladder wall are the next stages (47). At this stage, 
the investigations show unilateral non-function kid-

Progression of the bladder infection with capacity and 
compliance reduction leads to distortion of the vesico-

-
tional kidney, the collecting system thus functioning 
as a buffer for the reduced capacity of the contracted 
bladder, and with ascending transmission of the high 
intravesical pressure. Currently, the investigations 
show unilateral non-function kidney, contracted blad-

or transmission of intravesical pressure, leading to 
end stage renal disease. In fact, renal failure patients 

that one of the kidneys loses its function because of 
-

more, patients with unilateral non-function kidney 
had ureterohydronephrosis and areas of retraction in 
the functional kidneys, as well as changes associated 

typical tuberculosis lesions in these kidneys, such as 
ureteral or intra-renal stenosis, underlies the role of 

pathogenesis of the contralateral involvement.
-
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tuberculosis experienced dramatic changes, with 
reduced mortality, cure of initial lesions, reduction 
in the number of ablative surgeries, and increase in 
the number of reconstructive surgeries. In the last 

spite of technological advances (48). Since the 60`s 
the importance of an early diagnosis of urogenital 
tuberculosis has been acknowledged as the main 
step towards renal preservation (47). A systematic 
search for urogenital tuberculosis in patients with 
pulmonary disease yielded 10% of positive cultures 
(66.7% asymptomatic and 58% with normal urine 
exam and absence of renal lesions on pyelography) 
(49). In the other two series, where cultures were rou-
tinely grown, a greater frequency of asymptomatic 
patients without lesions on intravenous pyelography 
was found (8,50). Although bacilluria is invariably 
associated with renal lesion, detection of pre-clinical 
bacilluria allows for an early diagnosis to be made, at 
a moment when the lesions are amenable to cure and 
the development of severe and destructive lesions 
can be avoided (45). Of our patients with minimum 
or absent lesions, two had no urologic symptoms and 
the others had isolated hematuria. Thus, a system-
atic search for urogenital tuberculosis, regardless of 
symptoms, is warranted for early case detection. We 
propose that all patients with macroscopic hematuria 
or persisting microscopic hematuria or leucocituria 
should be submitted to Mycobacterium tuberculosis 
urinary culture or PCR analyses. We also propose 
yearly urinalysis for microscopic hematuria or 
leucocituria detection in patients with pulmonary 
tuberculosis history or immunological impairment. 

and  optimal diagnosis strategy  warrants further 
studies.

None declared.
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On May 4, 1953, The New York Times pub-
lished a report from The World Health Organization 
that stated ‘there has been an “extraordinary” drop in 
mortality from tuberculosis of the respiratory system 
since the end of World War II. The development of 
anti-tuberculosis medication, improved living stan-
dards and Public Health measures made tuberculosis 
an almost forgotten disease particularly in developed 
countries. Unfortunately, this has not been the case. 
As noted in the paper tuberculosis continues to be a 
major world wide public health problem. Poor socio-

economic conditions, immune suppression, AIDS are 
factors that perpetuate tuberculosis. The authors noted 
that 2 to 20% of patients with pulmonary can manifest 

tuberculosis into 7 categories including one category 
with ‘No or minimal’ disease.

This paper renews a known caveat for the 
Urologist. ‘Atypical’ urologic manifestations such 
as renal scaring, scrotal masses, idiopathic pyuria or 
hematuria mandate an assessment for tuberculosis.

Dr. G. J. Wise
Division of Urology

Maimonides Medical Center
Brooklyn, New York, USA

E-mail: gwise@maimonidesmed.org
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Evaluation of Emergency Extracorporeal Shock Wave 
Lithotripsy for Obstructing Ureteral Stones
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Purpose: To assess the efficacy of  extracorporeal shockwave lithotripsy (ESWL) for ureteral calculi during acute renal 
colic. 
Materials and Methods: From January 2002 to March 2007, 108 patients were treated by ESWL for obstructing ureteral 
stones causing acute renal colic. ESWL was performed within 24 hours of the onset of renal colic. 
Results: The mean age of the patients was 39.5 years (11-72 years). Male/female ratio was 85/23. Mean stone size was 
8.45 mm (4-20 mm). They were located in the pelvic (n = 53), iliac (n = 28) or lumbar (n = 27) region. Fragmentation after 
a single session was complete in 56 patients (52%), incomplete in 28 (26%), and absent in 24 (22%). Patients presenting 
incomplete fragmentation underwent a second (n = 28) or even a third session (n = 11). Of the 24 patients in whom ESWL 
had no impact on the stone, 21 underwent ureteroscopy, and in one case open ureterolithotomy for a patient with a hard 
17 mm stone, while spontaneous passage occurred in two patients with small stones.
Conclusion: Emergency ESWL for obstructing ureteral stones has a satisfactory success rate and very low morbidity. The 
stone-free rate of retreating ureteral calculi with ESWL decreases significantly after failed initial treatment. Stone size may 
be the main predictive  factor for retreatment. We suggest that no more than 3 treatments should be given for a particular 
stone due to minimal improvement in the subsequent cumulative treatment success rate.

Key words: extracorporeal shockwave lithotripsy; ureteral calculi; emergency; treatment outcome
Int Braz J Urol.  2008; 34: 433-42

INTRODUCTION

 Urinary lithiasis can cause a greater or lesser 
degree of obstruction of the ureter, depending on the 
size of the calculus, urothelial edema and the degree 
of impaction, requiring instrumental treatment, some-
times as an urgent procedure. Optimal treatment for 
ureteral calculi remains controversial. Treatment 
options vary and include expectant management, pas-
sage of ureteral stent, extracorporeal shockwave litho-
tripsy (ESWL), ureteroscopy with basket extraction or 

 �linical Urology�linical Urology

intracorporeal lithotripsy and open ureterolithotomy. 
Open surgery is rarely used (1). However, a conserva-
tive approach is often complicated by recurrent flank 
pain, multiple visits to the emergency room (ER), 
absence from work and an increased risk of serious 
complications, such as obstruction, infection and 
silent loss of renal function (2). There is a significant 
risk of long-term renal impairment if patients have un-
relieved obstruction for more than 4 weeks regardless 
of symptoms and stone size (2). ESWL is the treatment 
of choice for moderately sized, uncomplicated ureteral 
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stones (3,4). It is a simple, robust and safe procedure 
and is usually recommended for stones resistant to 
medical treatment in absence of absolute indication of 
ureteral drainage (5). Interestingly, the role of ESWL 
as a first line therapy, applied rapidly after the onset of 
renal colic, has deserved very limited attention. Few 
studies have suggested that emergency ESWL is an 
appealing treatment strategy for symptomatic ureteral 
stones (6-9).
 The success rate of ESWL in the treatment 
of ureteral stones is about 80% (2). It can be success-
fully used, without anesthesia, in patients with early 
recurrence of renal colic (6). Others have used ESWL 
within 14 days of the onset of acute renal colic but un-
der anesthesia (10) or even during acute renal colic (7) 
or acute renal failure (11). Moreover, a comparative 
retrospective analysis has shown that, in emergency 
situations, ESWL is more effective than nephrostomy 
or a double J stent and has very low morbidity (12).
 We have investigated the efficacy of the 
lithotripter in the treatment of patients with obstruct-
ing ureteral stones during acute renal colic resistant 
to medical treatment. Also, we compared the success 
rate of initial shock wave lithotripsy for ureteral cal-
culi with that of subsequent treatments to determine 
whether more than 1 treatment is justified for any 
single ureteral stone. Other parameters of treatment 
outcome were also studied.

��TERI�LS �ND �ETHODS

 This study enrolled 108 patients admitted to 
our department between January 2002 and January 
2007 for acute renal colic that proved to be resistant 
to anti-inflammatory agents or that recurred within 24 
hours of such treatment. Admission work-up included: 
monitoring of vital parameters; temperature; physical 
examination; blood test for leucocytes, urea, creati-
nine; urine analysis and culture. All patients should 
undergo an abdominal X-ray and ultrasound examina-
tion. Primary imaging of the patient was performed 
by helical unenhanced computed tomography of the 
abdomen, according to current recommendations (13). 
An intravenous urography (IVU) was only indicated 
when there was doubt as to the diagnosis. Initial 
characterization of the stone was based on imaging 

and included stone size (largest transversal diameter 
measured by X-ray) and stone location (lumbar, iliac 
or pelvic ureter).
 Patients underwent emergency ESWL using 
the Dornier lithotripter S (MedTech Europe GmbH, 
Germany) within 24 h of admission and the calculi 
were localized with fluoroscopic guidance. All pa-
tients were given sedatives and analgesics and the 
level of shockwave energy was progressively stepped 
up  until satisfactory stone fragmentation within 
the limits of patient comfort. Patients for whom the 
therapeutic modality is contraindicated because of 
pregnancy, urinary tract infection, coagulation dis-
orders or previous ureteral reimplantation, presence, presence 
of a perirenal urinoma, temperature > 38 C, blood 
leukocytes > 20,000/dL, solitary kidney, radiolucent kidney, radiolucent 
stones, or prior history of ureteral stricture or tumortumor 
were excluded from the study. Patients with serumexcluded from the study. Patients with serumPatients with serum 
creatinine > 1.8 mg/dL, stone located in the renal 
pelvis or the pyelo-ureteral junction, or if there was 
any contraindication to ESWL were also excluded.
 After defining the indications of treatment, 
the patients were informed of all the treatment mo-
dalities  and their probable complications. The need 
for anesthesia, stent, urethral manipulation, possible 
complications, need for repeated follow-up especially 
after ESWL, and the cost factor involved, were ex-
plained to the patients.

Baseline medical treatment  was started at 
admission in ER and included IV administration 
of antispasmodic drug, butylhyoscine 20 mg, and 
intramuscular non-steroid anti-inflammatory drug  
(NSAID), diclofenac 75 mg. Thereafter, diclofenac 
75 mg was administered routinely every 12 h. 
 Lumbar ureteral stones were fragmented 
with the patient in the supine position, while iliac 
and pelvic stones in the prone position. At the end of 
the session, patients completed a visual analog pain 
scale (0-10). Follow-up over three months comprised 
evaluation of pain, temperature and fragment elimina-
tion, and radiological check-ups (abdominal X-ray 
and/or ultrasound). Patients in whom ESWL fail to 
completely disintegrate the stone during a first session 
underwent repeat sessions. Patients in whom ESWL  
had no impact on the stone during the first session, 
as evidenced by abdominal X-ray,  were subject to 
repeated treatment, stent insertion or ureteroscopy. 



435

Emergency ESWL for Obstructing Ureteral Stones

Interventional procedures (double J stent ± ureteros-
copy) were performed within 48-72 hours only in 
cases of worsening symptoms and impossibility to 
manage  patients medically, appearance of fever or 
modification  in laboratory findings.
 Results were compared by the Chi-square test. 
A 0.05 significance level was used. A mean efficiency 
quotient (EQ) was calculated according to the formula 
of Denstedt and co-workers (14): Stone free (%) X 
100/ (100 + retreatment rate (%) + rate of auxiliary 
procedures (%)).

RESULTS

 The mean age of the patients was 39.5 years 
(11-72 years). Male/female ratio was 85/23. Overall, 
21 patients were treated as outpatients and 87 were 
kept in hospital overnight. All the stones were radi-
opaque. Their mean size was 8.45 mm (4-20 mm). 

They were located in the pelvic (n = 53), iliac (n = 
28) or lumbar (n = 27) region. A total of 108 patients 
required 163 sessions of lithotripsy with average 
number of 3710 shock waves at 10-20 kV. The mean 
number of sessions per patient was 1.5 (1-3). The 
procedure  was completed successfully in 106 patients 
and aborted in 2 patients due to pain. After ESWL 
treatment, pain resolved in 58% of patients, persisted 
in 28%, and required administration of supplementary 
anti-inflammatory agents or opioids in 14%. Frag-
mentation after a single session was complete in 56 
patients (52%), incomplete in 28 (26%), and absent in 
24 (22%). Patient’s characteristics at inclusion and in 
relation to the first session are reported in Table-1.
 Patients presenting incomplete fragmentation 
underwent a second (n = 28) or even third session (n = 
11). Two patients with remnants after two or three ses-
sions underwent ureteroscopy. One patient developed 
acute obstructive pyelonephritis proximal to a pelvic 
stone fragments which was successfully treated by a 

Table 1 – Patients characteristics and relation to first ESWL session.

Total �bsent 
Fragmentation

Incomplete 
Fragmentation

Complete 
Fragmentation

p Value

Sex ratio (M/F) 85/23 20/4 21/7 44/12 0.765
Side (L/R) 56/52 13/11 14/14 29/27 0.956
Age (years)

mean
95% CI lower-upper

39.5
37.4, 41.6

36.8
32.8, 40.8

38.8
34.0, 43.6

41.1
38.2, 43.9

0.256

Stone location, n (%)
Lumbar ureter
Iliac ureter
Pelvic ureter
Total (%)

  27
  28
  53
108

 6 (22.2)
 6 (21.4)
12 (22.6)
24 (22.2)

 7 (25.9)
11 (39.3)
10 (18.9)
28 (25.9)

14 (51.9)
11 (39.3)
31 (58.5)
56 (51.9)

0.372

Stone size (mm)
Mean size
Median (range)
4 to < 6 mm
6 to < 10 mm
10-20 mm

8.20
8.0 (4, 20)

19
65
24

8.75
8.0 (4, 17)

4
15
6

8.93
9.0 (5, 20)

4
19
10

7.68
7.0 (4, 20)

11
31
8

0.179

Hospital stay (day)
Mean
Median (range)

2.4
2.0 (0, 7)

4.2
4 (0, 7)

2.4
3.0 (0, 5)

1.6
2.0 (0, 6)

< 0.0005
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double J stent, antibiotics and the fragments passed 
spontaneously before stent removal. The 24 patients in 
whom ESWL had no impact on the stone, underwent 
a second (n = 15) or even third session (n = 6) without 
success. Of these, ureteroscopy was performed for 
21 cases and open ureterolithotomy for one patient 
with a hard 17 mm stone while spontaneous passage 
occurred in two patients with small stones.
 The stone-free success rate for ESWL (frag-
mentation + elimination) was 31 % (n = 33) on day 
2, 41% (n = 44) on day 15, 68% (n = 73) on day 30, 
and 77% (n = 83) on day 90. The retreatment rate 
ranged from 28% to 44% according to the location of 
the stone, and from 15.8% to 66.7% according to the 
size of the stone. EQ at 3 months was 49. Results as a 
function of stone location and size are given in Table-
2; both location and size were considered prognostic 
factors. The mean size of stones that were completely 
fragmented at a single session (n = 56) was 7.68 mm 
(4-20 mm), of those requiring a second session (n = 
28) was 8.93 mm (5-20 mm), and of those resistant 
to ESWL (n = 24) was 8.75 mm (4-17 mm). There 
were no major complications, although eleven patients 
mentioned macroscopic hematuria afterwards, none 
requiring specific treatment which is an expected 
side-effect to treatment.
 Group analysis were performed by combin-
ing stone location (lumbar vs. iliac or pelvic) and size 
(largest diameter < 6, 6 to < 10 mm or 10-20 mm). 
The amplitude of the benefit, however, was more 
stringent for stones located proximally and with a 
size >5 mm.

 Median and average hospital stay were 2.0 
and 2.4 days (95% lower and upper confidence inter-
val: 2.1-2.8 days). This effect largely depended on the 
rate of fragmentation after the first session as well as 
the size and location of the stone.
 We were able to analyze stones from 32 pa-
tients in the study. The majority of the patients had 
calcium oxalate stones (n = 20) while the remainder 
had mixed calcium oxalate and phosphate (n = 6), 
struvite (n = 5), and cystine stones (n = 1).

CO��ENTS

 In the last 20 years, the development and con-
stant improvement of minimally invasive techniques 
such as ureteroscopy with in situ lithotripsy or laser 
fragmentation and ESWL has prompted urologists to-
ward a more aggressive attitude. Although observation 
is still recommended for stones measuring less than 4 
mm in diameter, most international guidelines today 
recommend active removal of all stones exceeding 
5-7 mm, when proven that they have resisted medi-
cal therapy (9). The spontaneous rate of elimination 
of the stones depends on the stone size and position 
in the ureter (2). In a recent prospective study using 
unenhanced helical CT, Coll et al. have demonstrated 
that the spontaneous passage rate for stones ranged 
from 87% to 25% according to the size of stones (1 
mm in diameter to more than 9 mm) (15). In the same 
series, spontaneous passage rate was also dependent 
on stone location (48% for stones in the proximal 

Table 2 – Results of ESWL at 3 months as a function of stone location and size.

N �ean Si�e Success Rate (%) Retreatment Rate (%) Hospital Stay
 �ean (SD)

Size
Total
4 to < 6 mm 
6 to < 10 mm
10-20 mm

108
19
63
24

8.2
4.7
7.6

12.5

82 (76.9)
13 (84.2)
65 (77)
17 (70.8)

38 ( 35.2)
 3 (15.8)
19 (29.2)
16 (66.7)

2.4 (1.8)
1.5 (1.8)
2.2 (1.7)
3.7 (1.5)

Location
Lumbar
Iliac
Pelvic

27
28
53

9.6
7.7
7.8

22 (81.5%)
21 (75.0%)
40 (75.5%)

12 (44.4)
11 (39.3)
15 (28.3)

3.1 (1.7)
2.2 (1.7)
2.1 (1.8)
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ureter, 60% for mid ureteral stones, 75% for distal 
stones, and 79% for ureterovesical junction stones). 
In addition to size and location, there are also other 
interfering factors such as obesity, level of renal 
obstruction and type of medical therapy (16). In our 
study, most of the stones and fragments that passed 
spontaneously were 7 mm or less and located in the 
lower ureter. Active removal is also strongly indicated 
in patient with persistent pain despite adequate medi-
cal treatment, acute obstruction with impaired renal 
function or solitary functional kidney, urinary tract 
infection, risk or suspicion of urosepsis (2,17). In 
cases where removal of ureteral stone is warranted, 
the main debate centers currently around the choice 
of ESWL or endoscopic management combined with 
laser or mechanic fragmentation (4,18,19).

Traditionally, the imaging study used for 
evaluating patients presenting with ureteral colic 
believed secondary to an acute episode was IVU. 
Although the examination was often diagnostic, 
limitations included inability to obtain proper bowel 
preparation to aid in imaging because of the acute 
nature of the study, risk of allergy to contrast agents, 
potential nephrotoxicity, need to assess renal function 
before contrast injection, inability of conventional 
radiography to visualize some stones (e.g., uric acid), 
and the time-consuming nature of the study. Though 
renal ultrasonography is sometimes useful in detect-
ing the presence of hydronephrosis secondary to 
an obstructing ureteral stone, the evaluation is very 
operator dependent. Furthermore, the study is unable 
to accurately measure the size of the stone and locate 
ureteral stones in many instances. Computer tomogra-
phy (CT) scan is able to address many of these issues 
and, with the introduction of spiral CT, nonenhanced 
studies are rapidly becoming the standard means of 
evaluating patients presenting to emergency depart-
ments with acute flank pain (13).
 In institutions equipped with ESWL the ques-
tion arises whether applying ESWL shortly after the 
onset of renal colic could help resolving this issue. 
Interestingly enough, although ESWL is widely con-
sidered as one of the treatments of choice of ureteral 
stones, its use as an immediate therapeutic tool in an 
ER setting has not yet deserved much attention. To 
our knowledge, only reports by Gonzalez Enguita et 
al. (8), Doublet et al. (6), Tligui et al. (7), and Tombal 

et al. (9) have addressed its potential interest. Tligui et 
al. reported in 2003 their experience of 200 patients 
suffering from acute renal colic and treated with emer-
gency ESWL (EDAP LT-02) within 24 h. Stone-free 
rate ranged from 79% to 83% according to the location 
of the stone, and from 75% to 86% according to the 
size of the stone. Two or three ESWL sessions were 
required in 79 patients. The 36 patients, in whom 
ESWL failed, underwent ureteroscopy (n = 23) or 
lithotripsy with a Dornier® machine (n = 13). Based 
on this observation, they advocated a more widespread 
use of the technique based on a high stone free rates 
after three months and a low morbidity. These are 
consistent with our findings. The study however was 
not randomized. We could not do a randomization 
of our patients  in order to collect a representative  
number of patients to undergo statistical workup.
 Tombal et al. in 2005 reported the results of 
the first randomized trial addressing the role of emer-
gency ESWL in 100 patients requiring hospitalization 
for the management of renal colic (9). These authors 
have prospectively compared standard medical treat-
ment with NSAID and antispasmodic to medical 
treatment plus emergency ESWL, performed without 
analgesia on a Siemens Lithostar lithotripter (Siemens 
Medical Systems, AG, Munich, Germany) within 6 
h. following admission to the ER. On average, this 
study showed that ESWL increased the proportion 
of patients stone-free (SF) after 48 hours (SF-48) by 
13% while it increased the median duration of hos-
pitalization by one day. Emergency ESWL increased 
both SF-48 and proportion of patients discharged from 
the hospital at 72 hours by respectively 40% and 25% 
when the stone was located proximally and > 5 mm, 
and they advocated that it should be strongly recom-
mended in these cases. In contrast, when the stone is 
located distally from the crossing of the iliac artery, 
ESWL only slightly increased stone free rate by 5% 
while decreasing the proportion of patients released 
from hospitalization at 48 h and 72 h. Their study 
demonstrated that emergency ESWL is a valuable 
therapeutic option to improve elimination of ureteral 
stones and shorten duration of hospital stay, when 
proven that the stone is located proximally to the iliac 
vessels.
 A better outcome of ESWL has been reported 
for kidney stones compared to ureter stones, while 
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others could not demonstrate such differences (20,21). 
Pace et al. investigated a large number of ESWL cases 
and demonstrated a superior success rate for upper and 
mid ureter stones compared to distal calculi (22). The 
AUA meta-analysis revealed best stone clearance for 
small stones < 10 mm, with 74% compared to 46% 
for stones between 11-20 mm (2). For complete stone 
disintegration, many patients have to undergo 2 or 
more shockwave sessions (2). There is reported no 
consensus on the number of shock wave lithotripsy 
treatments for ureteral calculi that should be adminis-
tered for a single stone before alternate modalities are 
used. Pace et al. (22) have reported a low success rate 
of repeat shock wave lithotripsy for ureteral stones af-
ter failed initial treatment. Kim et al. suggested that no 
more than 3 treatments should be given for a particular 
stone due to minimal improvement in the subsequent 
cumulative treatment success rate (23). We compared 
the success rate of initial shock wave lithotripsy for 
ureteral calculi with that of subsequent treatments to 
determine whether more than 1 treatment is justified 
for any single ureteral stone. In this respect our re-
sults are in agreement with the other reported series 
as none of our patients responded to repeat sessions 
after failure of the initial treatment. In a series of 1588 
patients they had treated 1593 ureteral calculi with the 
Dornier MFL 5000 lithotripter (Dornier Medical Sys-
tems Inc., Kennesaw, GA) over a period from January 
1994 to September 1999 (22). The stone free rate 
after initial treatment was 68% (1086 of 1593 stones), 
which decreased to 46% for first re-treatment and 
31% for second re-treatment. Overall the success rate 
increased to 77% after 3 treatments compared with 
76% after two treatments. Upper and mid ureter stone 
free rates were significantly higher than those in the 
lower ureter after initial treatment. Success rate was 
also greater for smaller stones (10 mm or less versus 
11 to 20 mm was 74% versus 43% (p < 0:001). In our 
series, those patients with incomplete fragmentation 
after the initial treatment were not offered more than 
3 sessions of ESWL and all of them were stone free 
by 3 months. We found that the stone free rate was 
higher for smaller stones (9 mm or less versus 10 to 
20 mm was 78.6% versus 70.8%, p = 0.428). Although 
the difference was not significant, hospital stay was 
significantly higher for the large stones (mean; 3.7 
vs. 2.1, p < 0.0005). It was also significantly higher 

for the lumber ureter (p = 0.016) as the stone size 
increased in the proximal ureter. Upper stone free rate 
(81.5%) was higher than those in the mid and lower 
ureter (75% and 75.5%, respectively (p = 0.804)) 
after initial treatment with higher retreatment rate. 
The rate of retreatment depends on the stone size and 
position in the ureter. It increased for upper ureteric 
stones (37%) compared to the mid and lower ureteric 
stones (28.6% and 24.5%, respectively). This may be 
explained by the higher mean stone size (9.6 mm) for 
upper ureter compared to the mid and lower ureter 
(7.7 and 7.8 mm, respectively). Also, we found dif-
ficulty in localization for some cases with mid ureteric 
stones as overlapped by the iliac bone. Retreatment 
for a ureteric stone appeared to increase the stone 
free rate of initial treatment from 58% to 77%. It may 
be that stone size is the main predictor factor for the 
retreatment rate.

With the widespread use of ESWL, fewer 
stones are being analyzed because of difficulties in 
collecting stone samples. We were able to analyze 
stones from 32 patients and calcium oxalate stones 
were the most common type.
 More commonly, hospitalization is required 
to manage intractable pain resistant to oral or intra-
rectal therapy. While the main goal of therapy should 
then still be oriented toward fast pain relief and safe 
stone removal, it is also critical to achieve rapid dis-
charge from the hospital. In our series the majority of 
the patients had treatments as an inpatient procedure 
(81%) mainly for ‘social’ reasons, i.e. ,difficulty in 
transport, lack of follow-up, health care facility and 
less commonly for complications. Overall although, 
there is still considerable scope for improving the 
process of  supplying emergency interventional care 
and reducing inpatient stay.
 Ureteral pre-stenting is only necessary for 
patients with persistent pain, fever or renal insuf-
ficiency due to obstruction. Some authors reported 
a decreased stone free rate after introduction of an 
indwelling stent, most probably due to problems in 
stone detection and interference with the shock waves 
(4,22). Especially with older lithotripters, focusing on 
ureter stones was difficult. For this reason pre-stent-
ing was not part of our treatment. If practical, in situ 
shockwave lithotripsy in acute obstructive ureteric 
lithiasis seems to be advantageous compared to later 
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shockwave application in the non-obstructive phase 
28. Arrabal-Martın et al. recently demonstrated, that in 
situ ESWL  for both obstructive and non-obstructive 
lumbar ureter stones reached 95.5% and 93.15% stone 
free rate respectively (4).
 As kidney stones were thought to show a 
better response to ESWL, push-back manipulation 
into the kidney was recommended for proximal ureter 
stones. We do not recommend this as with improved 
lithotripsy and stone detection technology, this pro-
cedure is now considered being out-dated. Some 
investigators (21) have reported a better outcome of 
ESWL after stone manipulation, while others (20) 
have not found a statistical difference. However it can 
prove difficult to manipulate an impacted stone, and 
the possibility of post-treatment obstruction by a large 
fragment in an edematous ureter remains. This risk can 
be minimized by stent placement at the time of stone 
manipulation. Advances in ureteroscopic technology 
with the introduction of small caliber semi-rigid and 
flexible ureteroscopes combined with the introduction 
of the holmium YAG laser have improved stone free 
rates following ureteroscopy while decreasing the risk 
of complications (24,25).
 Success rates for shock wave lithotripsy may 
differ according to the lithotripter used. Average stone-
free rate for cumulative shock wave lithotripsy series 
reported in the literature using an HM3 lithotripter 
is slightly but consistently higher than that achieved 
with many second and third generation lithotripters 
and may influence the choice of treatment (26). It is 
important to stress that the results with shock wave 
lithotripsy are truly machine specific and cannot be 
translated to use with other lithotripters (19). The 
Dornier Lithotripter S that we use proved in different 
series to be very effective in the treatment of renal and 
ureteral calculi (18).
 In conclusion, rapidly performed ESWL is a 
valuable therapeutic option to improve elimination 
of ureteral stones. We agree with the other authors 
that it could be more widespread in acute renal colic. 
It presents medical advantages, i.e. no need for pro-
longed anti-inflammatory treatment, and also possible 
economic advantages, i.e. no need for anesthesia and  
routine hospitalization with fewer absences from 
work. It requires appropriate lithotripter facilities 

for emergency use and a follow-up period of up to 
three months. Ultimately, the chosen treatment op-
tion (medical treatment, ESWL, or ureteroscopy) is a 
matter of a joint decision between the physician and 
the informed patient.
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EDITORI�L CO��ENT

 We read with interest this original article 
about the role of shock wave lithotripsy (ESWL) 
as an emergency treatment of ureteral lithiasis. Un-
fortunately, while the debate between ESWL and 
ureteroscopy for such stones is still going on, the 
importance of ESWL as an emergency approach to 
face this problem has been merely evaluated (1-3). 
Wherever lithotripters are available, ESWL may 
represent the non invasive way to perform an active 
stone removal, attempting to resolve this common 
and potentially severe emergency. Its safety leads to 
an ease of use in most of the cases, excluding those 
with absolute contraindications (pregnancy, uncor-
rected bleeding disorders) or complicated features 
(i.e. ureteral stones associated with urosepsis and /or 
severe renal function impairment).
 One of the crucial points of emergency 
ESWL trials is the choice of a proper end point: 
fragmentation and expulsion are achieved gradu-
ally after ESWL, and those phases, above all the 
expulsive one, can last a considerable and variable 
period of time, depending on stone size, location 
and ureteral edema. Due to this last consideration, 
ESWL of ureteral stone is highly recommended 
within a short period from the onset of acute renal 
colic. In fact, in uncomplicated cases, like the ones 
reported in this series, a satisfying stone free rate is 
rapidly achieved after the treatment. Moreover, one 
of the main outcomes of this study is that pain was 
rapidly and definitively controlled after ESWL in 
58% of the cases, thus allowing a watchful waiting 
approach of spontaneous passage of the fragments. 
Pain relief may enable a faster discharge, and even 
if only 21 were treated as outpatients, Authors in-
voked an improve in the delivery process that can 
be easily achieved. Furthermore, hospitalization, its 
length and relationship with stone characteristics 
were properly analyzed in this manuscript.
 Since renal colic due to stone disease is a 
widespread problem, we have previously assessed 
the role of ESWL as an emergency treatment of 
ureteral stones associated with mild renal function 
impairment. Our outcomes focused on the ability of 
a single session ESWL to decrease rapidly creatinine 

serum levels, and a normalization of such parameter 
was evident in 85% of the patients 24 hours after the 
treatment. A complete stone free condition was then 
reached gradually (67.5% at 72 hours), and 7 out of 
40 patients underwent a successful second session 
ESWL. Characteristics were properly analyzed in 
this manuscript.
 Since renal colic due to stone disease is a 
widespread problem, we have previously assessed 
the role of ESWL as an emergency treatment of ure-
teral stones associated with mild renal function im-
pairment (4). Our outcomes focused on the ability of 
a single session ESWL to decrease rapidly creatinine 
serum levels, and a normalization of such parameter 
was evident in 85% of the patients 24 hours after the 
treatment. A complete stone free condition was then 
reached gradually (67.5% at 72 hours), and 7 out of 
40 patients underwent a successful second session 
ESWL (4).
 Except for this last consideration, our find-
ings are consistent with those reported by the Au-
thors, as ESWL turns out to be effective even as an 
emergency procedure, potentially reducing the need 
for an endoscopic management.
 Few minor concerns remain, i.e. the tricky 
focusing of ureteral stones overlapping iliac bone 
and the role of ureteral stenting, that still represents 
a matter of debate. Furthermore, we believe that the 
definite role of repeated sessions have yet to be de-
fined, and greater series in a prospective setting have 
to assess the value of ESWL multiple treatments.
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Prostate for Clinically Localized Prostate Cancer

Christopher J. DiBlasio, Ithaar H. Derweesh, John B. Malcolm, Michael M. Maddox, Michael 
A. Aleman, Robert W. Wake

Department of Urology, University of Tennessee Health Science Center, Memphis, Tennessee, USA

ABSTRACT

Purpose: To evaluate erectile function (EF) and voiding function following primary targeted cryoablation of the prostate 
(TCAP) for clinically localized prostate cancer (CaP) in a contemporary cohort.
Materials and Methods: We retrospectively reviewed all patients treated between 2/2000-5/2006 with primary TCAP. 
Variables included age, Gleason sum, pre-TCAP prostate specific antigen (PSA), prostate volume, clinical stage, pre-
TCAP hormonal ablation, pre-TCAP EF and American Urologic Association Symptom Score (AUASS). EF was recorded 
as follows: 1 = potent; 2 = sufficient for intercourse; 3 = partial/insufficient; 4 = minimal/insufficient; 5 = none. Voiding 
function was analyzed by comparing pre/post-TCAP AUASS. Statistical analysis utilized SAS software with p < 0.05 
considered significant.
Results: After exclusions, 78 consecutive patients were analyzed with a mean age of 69.2 years and follow-up 39.8 months. 
Thirty-five (44.9%) men reported pre-TCAP EF level of 1-2. Post-TCAP, 9 of 35 (25.7%) regained EF of level 1-2 while 
1 (2.9%) achieved level 3 EF. Median pre-TCAP AUASS was 8.75 versus 7.50 postoperatively (p = 0.39). Six patients 
(7.7%) experienced post-TCAP urinary incontinence. Lower pre-TCAP PSA (p = 0.008) and higher Gleason sum (p = 
0.002) were associated with higher post-TCAP AUASS while prostate volume demonstrated a trend (p = 0.07). Post-TCAP 
EF and stable AUASS were not associated with increased disease-recurrence (p = 0.24 and p = 0.67, respectively).
Conclusions: Stable voiding function was observed post-TCAP, with an overall incontinence rate of 7.7%. Further, though 
erectile dysfunction is common following TCAP, 25.7% of previously potent patients demonstrated erections suitable for 
intercourse. While long-term data is requisite, consideration should be made for prospective evaluation of penile rehabili-
tation following primary TCAP.

Key words:  prostatic neoplasms; cryoablation; erectile dysfunction; voiding dysfunction
Int Braz J Urol.  2008; 34: 443-50

INTRODUCTION

 With an expected 218,890 new cases and 27,050 
deaths estimated in 2007, prostate cancer (CaP) is the 
most common malignancy in men in the United States 
(1).With the ongoing stage migration of contemporary 
CaP, patients diagnosed with apparent organ-confined 
tumors are faced with a spectrum of treatment modalities 
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including surgical, radiation, medical and surveillance. 
All curative and palliative treatments for CaP are associ-
ated with some degree of morbidity, and the effects on 
quality of life (QOL) can be quite pronounced (2).

 Targeted cryoablation of the prostate (TCAP) 
has emerged as an accepted therapy for both primary 
treatment of clinically localized CaP, as well as for 
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salvage therapy following failed definitive therapy, 
demonstrating survival and cancer-control at least 
equivocal to external-beam radiotherapy (3-7). Erec-
tile dysfunction (ED) and voiding dysfunction are 
common following all potentially curative CaP treat-
ments. ED is reported to be particularly pronounced 
following TCAP due to the hypothermic impact of the 
ice ball on the peri-prostatic nerves. However, since 
no ligation of the neurovascular bundle occurs during 
TCAP, the potential for axonal regeneration exists (8). 
As such, several series have reported varying degrees 
of erectile function (EF) recovery following TCAP 
(3,9-13). Additionally, “nerve-sparing” TCAP has 
shown encouraging results with regards to recovery 
of EF (14,15).

 In addition to effects on EF, conflicting re-
ports of the impact TCAP has on voiding function 
and lower urinary tract symptoms (LUTS) have been 
documented (3,5,9-12). We investigated our experi-
ence with primary TCAP in an attempt to determine 
EF and voiding function outcomes, as well as predic-
tive factors for improved results, in patients treated 
for clinically localized CaP.

MATERIALS AND METHODS

 After obtaining institutional review board 
approval, we retrospectively reviewed all patients 
with biopsy-proven CaP treated with TCAP between 
2/2000-5/2006 at our institution. Patients receiving 
salvage TCAP and those with incomplete pre- or post-
TCAP EF or voiding function data were excluded.  
All procedures were performed utilizing the Cryocare 
prostate cryoablation system (Endocare, Inc., Irvine, 
CA) with real-time transrectal-ultrasound monitor-
ing and a brachytherapy grid for probe/thermosensor 
placement as has been previously described.(3, 10, 
11)  All procedures utilized a urethral warmer and 
employed a six-cryoprobe technique, implementing 
a double-freeze-thaw cycle.
 Clinicopathologic variables included age 
at TCAP, race, body mass index (BMI), pre-TCAP 
prostate specific antigen (PSA), Gleason sum (GS), 
clinical stage, prostate volume, receipt of neoad-
juvant androgen deprivation therapy (NADT), and 
pre-TCAP EF and American Urological Associa-

tion Symptom Score (AUASS) assessment. NADT 
was typically employed to downsize glands > 40 
cm3. Pre and post-TCAP EF scores and AUASS 
were recorded at last pre-TCAP follow-up and 
compared to scores at last post-TCAP follow-up. 
AUASS were compared as continuous variables, 
as well as divided categorically according to AUA 
guidelines: mild (0-7, Category 1), moderate (8-19, 
Category 2) and severe (20-35, Category 3) (16). 
Urinary incontinence was defined as any degree of 
urine leakage, and the number of pads (if any) was 
recorded.  Patients were followed-up with a history/
physical examination, PSA, EF score, and AUASS 
every 3 months for 2 years, every 6 months for the 
next 2, and annually thereafter. EF was documented 
using a 5-point scale as follows: 1 = fully potent, 
2 = erections sufficient for intercourse, 3 = partial 
erections insufficient for intercourse, 4 = minimal 
erections insufficient for intercourse and 5 = no erec-
tions. Post-TCAP ED therapy was noted: including 
phosphodiesterase type-5 inhibitors (PDE5i), pros-
taglandin E1 analogues (PGE1), vacuum erection 
device (VED), and inflatable penile prosthesis (IPP). 
Notably, it was not our routine practice during the 
study period to encourage penile rehabilitation post-
TCAP. Disease-recurrence/progression was defined 
as: biochemical (BCR) according to the American 
Society for Therapeutic and Radiology and Oncol-
ogy (ASTRO) criteria (17), biopsy-proven local 
recurrence (LCR), distant metastasis, by initiation 
of salvage ADT (SADT) for rising PSA, or by CaP-
related death.
 Data analysis utilized Student’s-t-test , Chi 
square and Kruskal-Wallis analysis of variance (where 
appropriate), as well as univariate/multivariate logistic 
regression, with all potential explanatory covariates 
incorporated into models. Independent variables were 
modeled as continuous and categorical variables as 
follows: age �� 70 vs. < 70 years, Gleason grade sum ���� 70 vs. < 70 years, Gleason grade sum �� 70 vs. < 70 years, Gleason grade sum ���� 
7 vs. < 7, PSA �� 10 vs. < 10 ng/mL, prostate volume�� 10 vs. < 10 ng/mL, prostate volume10 vs. < 10 ng/mL, prostate volume 
�� 30 vs. < 30 cm30 vs. < 30 cm3 and BMI �� 30 vs. < 30 �g/m�� 30 vs. < 30 �g/m30 vs. < 30 �g/m2. All 
p-values were based on 2-sided tests of significance, 
with p < 0.05 considered statistically significant. The 
Hosmer-Lemeshow test eliminated models that fit 
poorly. Statistical analysis utilized SAS computer-
ized software, version 9.1 (SAS Institute Inc., Cary, 
NC).
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RESULTS

 Demographic data and disease characteristics 
are outlined in Table-1. After exclusions, 78 consecu-
tive patients were analyzed with a mean age of 69.2 
years (range: 55.3 - 80.9), pre-TCAP PSA of 9.4 
ng/mL (range: 0.8 - 84.0), Gleason grade sum of 6.5 
(range: 3 - 9), and prostate volume of 29.7 cm3 (range: 
10-50).

Erectile Function

 Overall, 61 (78.2%) patients reported some 
degree of pre-TCAP EF with or without the use of 
erectile aids. However, only 35 (of 61, 57.4%) reported 
pre-TCAP erections sufficient for intercourse (EF 
levels 1 or 2). Seventeen (21.8%) patients reported 
pre-TCAP impotence and 2 of these underwent post-
TCAP IPP. At a mean follow-up of 39.8 months 
(range: 0.6-92.4), 10 (16.4%) patients regained EF; 
9 (14.8%) achieving level 2 EF with PDE5i only (n 
= 3), VED only (n = 2), or PDE5i/VED (n = 4) and 1 
(1.6%) achieving level 3 EF with PDE5i/VED. Subset 
analysis of the 35 men who were previously potent 
(EF level 1-2), however, demonstrated the post-TCAP 
EF recovery rate to be 25.7%. The mean time to po-
tency restoration was 15.2 months (range: 9.7-29.3). 
Notably, the 2 patients who underwent IPP were not 
regarded as potent post-TCAP. No significant clinical 
predictors of post-TCAP EF were identified on either 
univariate or multivariate analysis (data not shown). 
Post-TCAP EF was not associated with an increased 
ris� of disease-recurrence (p = 0.24). EF outcomes are 
outlined in Table-2.

Voiding Dysfunction

 Median pre-TCAP AUASS was 8.75 (range: 
0-31.0) vs. 7.50 (range: 0-33.0) postoperatively and 
did not change with treatment (p = 0.39). When ana-
lyzed categorically, 34 (43.6%) men reported Category 
1, 37 (47.4%) reported Category 2, and 7 (9.0%) 
reported Category 3 LUTS. Post-TCAP, 39 (50.0%), 
33 (42.3%), and 6 (7.7%) men reported categories 1, 
2, and 3 LUTS, respectively. There was no difference 
between pre and post-TCAP AUASS when compared 
categorically (p = 0.74). Six patients (7.7%) experi-

enced urinary incontinence at last follow-up: 1 (1.3%) 
requiring 0-1 pads/day, 1 (1.3%) requiring 1-2 pads/
day, 2 (2.6%) requiring 2-3 pads/day and 1 (1.3%) 
who developed a bladder neck contracture, which 
was dilated, resulting in > 3 pads/day incontinence. 
Overall, 46 patients (59.0%) demonstrated improved 
or stable AUASS, while 32 (41.0%) reported worsen-
ing LUTS. Importantly, the presence of post-TCAP 
improved/stable AUASS was not associated with an 
increased risk of cancer recurrence (p = 0.67). Voiding 
function findings are outlined in Table-3.

 On logistic regression (Table-4), lower pre-
TCAP PSA (Odds Ratio (OR) 3.06; p = 0.008) and 
higher Gleason sum (OR 3.80; p = 0.002) were as-
sociated with higher post-TCAP AUASS. Larger pre-
TCAP prostate volume demonstrated a trend towards 
worsening LUTS and higher post-TCAP AUASS 
outcomes (p = 0.07). However, receipt of NADT did 
not demonstrate a relationship with post-TCAP AUASS 
(p = 0.67). No patients underwent a pre or post-TCAP 
transurethral resection/ablation of the prostate for uri-
nary retention or LUTS during the study period.

Cancer-Control/Disease-Progression

 Thirteen (16.7%) patients demonstrated dis-
ease-progression: 10 (76.9%) BCR, 2 (15.4%) LCR, 
and 1 (7.7%) SADT. No CaP-related deaths were 
noted during the study period. Mean time-to-recur-
rence was 11.9 months (median 9.9; range: 5.7-23.8). 
On Kaplan-Meier analysis, BCR-free survival was 
97.9% at 1 year, 95.7% at 3 years and 82.9% at 5 
years. Progression-free survival was 97.9% at 1 year, 
95.7% at 3 years, and 71.1% at 5 years. Four (5.1%) 
patients died of unrelated causes and were censored 
at the time of death. Overall survival was 95.9% at 1 
year, 94.3% at 3 years, and 94.3% at 5 years.

 Multivariate categorical analysis demon-
strated African American race (OR 4.46, p = 0.03), GS 
�� 7 (OR 6.4, p = 0.02), pre-TCAP PSA �� 10 ng/mL 7 (OR 6.4, p = 0.02), pre-TCAP PSA �� 10 ng/mL�� 10 ng/mL 10 ng/mL 
(OR 3.82, p = 0.002), and age �� 70 years (OR 2.74,�� 70 years (OR 2.74,70 years (OR 2.74, 
p = 0.01) to predict disease-recurrence, while NADT 
administration trended towards decreased recurrence 
(OR 2.23, p = 0.05; Table-5). On continuous vari-
able analysis; however, only age (OR 2.74, p = 0.01) 
remained a predictor of disease-progression (Table-
6).
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Table 1 – Demographic and clinicopathologic data on 78 men undergoing primary targeted cryoablation of the prostate 
(TCAP) for clinically localized prostate cancer.

Variable

Number of patients 78

Age at TCAP (years)
Mean
Median (range)

69.2
69.6 (55.3 - 80.9)

Pretreatment serum PSA level (ng/mL)
Mean
Median (range)

9.4
8.9 (0.8 - 84.0)

Gleason grade sum (mean (median, range))
Primary Gleason grade
Secondary Gleason grade

6.5 (6.0, 3.0 - 9.0)
3.3 (3.0, 2.0 - 5.0)
3.2 (3.0; 1.0 - 5.0)

BMI (�g/m2)
Mean
Median (range)

29.2
29.1 (14.1 - 46.1)

Race (N/%)
African-American
Caucasian/Other

36 (46.2)
42 (53.8)

Prostate Volume (cm3)
Mean
Median (range)

29.7
30.0 (10.0 - 50.0)

Receipt of NADT (N/%) 38 (48.7)

Number of NADT injections  (mean; median (range))   1.6 (1.0, 1.0 - 3.0)

Clinical Stage (N/%)
T1a/b
T1c
T2a
T2b
T2c
T3a

  1 (1.3)
 59 (75.6)
  8 (10.3)
  6 (7.7)
  3 (3.8)
  1 (1.3)

PSA nadir (ng/mL)
Mean
Median (range)

  0.5
  0.1 (0.0 - 6.0)

Time to progression (months)
Mean
Median (range)

11.9
  9.9 (5.7 - 23.8)

Follow Up Time (months)
Mean
Median (range)

39.8
37.3 (0.6 - 92.4)

NADT = neoadjuvant androgen deprivation therapy.
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COMMENTS

 TCAP has steadily gained popularity for pri-
mary and salvage treatment of clinically localized CaP 
(3,7). Erectile and voiding dysfunctions are common 
following all potentially curative CaP therapies. As 

these morbidities continue to be elucidated, there is 
increasing interest in improving QOL outcomes for 
men undergoing CaP-directed treatments, with par-
ticular emphasis on ED and voiding outcomes. How-
ever, there remains both a paucity of data focusing on 
these outcomes, as well as considerable variability 
following primary TCAP (3,5-7,9,11,13). Particular 
to EF, the thought that TCAP resulted in irreversible 
ED secondary to hypothermic injury to the cavernous 
nerves is being questioned. The potential for axonal 
regeneration after TCAP-related neuropraxia lends 
credence to reports of EF recovery following TCAP 
(8).

 Bahn et al. reported 7-year outcomes on these 
endpoints in 590 men undergoing primary TCAP. Of 
373 men potent pre-TCAP, only 19 (5.1%) recovered 
potency at an average of 16.4 months post-TCAP. 
Regarding voiding function, of 533 previously conti-
nent patients, 448 (84.1%) regained continence at an 
average of 6.1 months (3). In another series, Han et al. 

Table 2 – Distribution of pre- and post- targeted cryo-
ablation of the prostate (TCAP) erectile function and 
dysfunction.

EF Level Pre-TCAP (N/%) Post-TCAP (N/%)

1 9 (11.5)   0 (0)
2 26 (33.4)   9 (11.5)
3 17 (21.8)   1 (1.3)
4 9 (11.5)   0 (0)
5 17 (21.8) 68 (87.2)

Table 3 – Analysis of pre- and post- targeted cryoablation of the prostate (TCAP) American Urologic Association Symptom 
Score (AUASS).

Variable Pre-TCAP Post-TCAP p Value

AUASS
Mean
Median (range)

9.96
8.75 (0.0 - 31.0)

9.11
7.50 (0.0 - 33.0)

0.39

AUASS Category (N/%)
Category 1
Category 2
Category 3

34 (43.6)
37 (47.4)
7 (9.0)

39 (50.0)
33 (42.3)
6 (7.7)

0.75

Table 4 – Logistic regression analysis for predicting worsening post- targeted cryoablation of the prostate (TCAP) lower 
urinary tract symptoms (i.e. increased American Urologic Association Symptom Score).

Variable Odds Ratio p Value

Age (years) 1.68 0.112
Pre-TCAP PSA (ng/mL) 3.05 0.008
BMI (�g/m2) 0.66 0.516
Prostate volume (cm3) 1.93 0.070
Gleason sum 3.80 0.002
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reported on 106 patients undergoing primary TCAP. 
They observed impotence rates of 87% for previously 
potent men, while 3 (3%) required pads for urinary 
incontinence (5). Similarly, Polasci� et al. reported 
on 50 men undergoing primary TCAP, documenting 
a response rate of 50% (3 of 6 previously potent men) 
with the use of PDE5i therapy after TCAP. Further, 
they found a 3.7% rate of post-TCAP incontinence, 
requiring 1-2 pads/day (6). In a questionnaire-based 
study, Anastasiadis et al. reviewed 131 men undergo-
ing primary or salvage TCAP. They found that the 
most bothersome symptoms following TCAP were 
sexual, followed by urinary complaints. In particular, 
ED (90% vs. 86%) and incontinence rates (10% vs. 
5.9%) were significantly worse in the salvage versus 
primary TCAP groups, respectively (9).

 Our series demonstrated a recovery rate of EF 
suitable for intercourse of 25.7% in previously potent 
men (14.8% overall), with responses to VED, PDE5i, 
or both in combination (Table-2). It is important to 

reiterate that it was not our general practice to actively 
pursue or recommend penile rehabilitation in these 
patients. Therefore, we infer the potential for further 
improvement in EF outcomes with implementation 
of penile rehabilitation protocols post-TCAP. In fact, 
Ellis et al. reported a recent series of 416 consecutive 
men undergoing primary TCAP whereby daily VED 
use was recommended (without constriction ring) 
beginning 6 weeks post-TCAP for previously potent 
men along with PDE5i every other day and as needed 
beginning 6 months post-TCAP (11). They docu-
mented progressive EF recovery with this protocol: 
29.1% regaining EF at 1 year, 48.5% at 2 years, and 
51.3% at 4 years. Similarly, encouraging findings of 
EF recovery have been documented in other series 
(13), as well as our own (25.7%), even in the absence 
of penile rehabilitation. These findings have prompted 
us to adopt a regimen of aggressive penile rehabilita-
tion following TCAP.

 Regarding voiding outcomes, we identi-
fied urinary incontinence rates comparable to most 
series, with 7.7% of men reporting some degree of 
urine lea�age (regardless of pad usage) (3,5,9-12). 
However, pre-TCAP continence was not recorded 
consistently in our cohort. Thus, we considered all 
men to be fully continent prior to TCAP, which may 
be an overestimation in this regard. Since consider-
able variations in incontinence definitions exist in 
the literature, we employed a strict definition of 
post-TCAP incontinence as any degree of leakage 
(regardless of pad usage) in order to capture any 
patient with this complaint.

Table 5 – Logistic regression analysis for predicting disease-recurrence utilizing categorical variable modeling.

Variable Odds Ratio  p Value

Age �� 70 years (vs. < 70)�� 70 years (vs. < 70)70 years (vs. < 70) 2.74 0.01
African-American race (vs. other) 4.46 0.03
Pre-TCAP PSA �� 10 ng/mL (vs. < 10)�� 10 ng/mL (vs. < 10)10 ng/mL (vs. < 10) 3.82 0.002
BMI �� 30 �g/m�� 30 �g/m30 �g/m2 (vs. < 30) 1.10 0.66
Prostate volume �� 30 cm�� 30 cm 30 cm3 (vs. < 30) 0.84 0.95
Gleason sum �� 7 (vs. < 7)�� 7 (vs. < 7) 7 (vs. < 7) 6.40 0.02
Receipt of NADT (vs. none) 2.23 0.05

TCAP = targeted cryoablation of the prostate; NADT = neoadjuvant androgen deprivation therapy. 

Table 6 – Logistic regression analysis for predicting dis-
ease-recurrence utilizing continuous variable modeling.

Variable Odds Ratio p Value

Age (years) 2.74 0.01
Pre-TCAP PSA (ng/mL) 0.90 0.37
BMI (�g/m2) 0.77 0.45
Prostate volume (cm3) 0.70 0.49
Gleason sum 2.44 0.02
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 Our series demonstrated oncologic out-
comes similar to most contemporary literature 
(3,5,6,10,11,13). Specific to our series, it is notewor-
thy that improved EF or voiding function demon-
strated no association with increased risk for cancer 
recurrence (p = 0.24 and p = 0.67, respectively). In 
other words, a suboptimal freeze cannot explain the 
outcomes seen in our cohort. Another unique finding 
of our analysis was the increased risk of disease-pro-
gression in African-American patients (compared to 
others) on multivariate analysis (OR 4.46, p = 0.03). 
While previously reported in radiation and prosta-
tectomy series (18,19), to our knowledge, ours is 
the first series documenting this association in men 
undergoing primary TCAP.

 An additional novel feature of our series is 
the use of validated objective assessments of LUTS 
(AUASS) (16). To our �nowledge, no prior series has 
utilized this instrument for LUTS comparisons in men 
undergoing TCAP. Our series demonstrated stable 
AUASS, whether analyzed as continuous or categori-
cal variables. Regression analysis demonstrated wors-
ening AUASS to be associated with lower pre-TCAP 
PSA and higher Gleason sum (Table-4). While the 
significance of this remains unclear, we hypothesize 
that higher grade cancers that produce less PSA due to 
glandular de-differentiating may respond differently 
to the cryobiology of TCAP, potentially contributing 
to these findings. Notably, larger prostate volumes 
demonstrated a trend towards worsening post-TCAP 
LUTS, though this was not statistically significant 
(p = 0.07). However, NADT administration did not 
demonstrate a significant relationship with post-
TCAP AUASS (p = 0.67). We suspect that with larger 
series and longer follow-up, a relationship between 
improved LUTS may be realized based on the abil-
ity of NADT to reduce the overall prostate volume, 
potentially offering improved voiding outcomes in 
this patient population, though we were unable to 
demonstrate this in our current series.

 There are several limitations to this study. 
Firstly, we report a retrospective review of our find-
ings at a single center and as such, our findings are 
subject to the inherent biases of this type of analy-
sis. Consequently, patients were not evaluated in a 
prospective fashion using validated EF instruments 
such as the Sexual Health Inventory for Men or In-

ternational Index of Erectile Function questionnaires 
to document objective pre- and post-TCAP EF. Ad-
ditionally, our cohort remains relatively small (n = 78) 
with a somewhat short duration of follow-up (39.8 
months). Further, selection bias may have occurred 
as we studied only patients with complete pre- and 
post-TCAP EF and AUASS data. Thus, these potential 
biases may limit the ability to demonstrate all potential 
relationships between variables and the endpoints of 
the study.

 Nonetheless, we feel this data is compelling 
enough to further investigate the possibility of improving 
EF outcomes following primary TCAP. Penile rehabilita-
tion has proven useful following radical prostatectomy 
(20), and results appear encouraging following TCAP, 
though data is limited (11). For these reasons, we have 
integrated this strategy into our pre-operative and post-
TCAP treatment protocol, utilizing validated question-
naires to objectively determine our outcomes.

 With regards to LUTS, TCAP does not seem 
to improve nor worsen symptoms to any significant 
degree based on our results. However, a discussion of 
the potential for urinary incontinence is paramount, 
as this remains a considerable bother to patients who 
experience this complaint following TCAP (9).

CONCLUSIONS

 Primary TCAP resulted in stable postopera-
tive AUASS, while ED remains common. However, 
25.7% of previously potent men demonstrated EF suit-
able for successful intercourse in the absence of penile 
rehabilitation. Neither the restoration of EF, nor the 
presence of stable/improved LUTS were associated 
with disease-recurrence and therefore, not a result of 
suboptimal cryoablation. While long-term, prospec-
tive data employing validated instruments is requisite, 
implementation of a proactive penile rehabilitation 
protocol should be considered in order to maximize 
sexual outcomes following primary TCAP.
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ABSTRACT

Purpose: Catheter-based medical devices are an important component of the urologic armamentarium. To our knowledge, 
there is no population-based data regarding normal male urethral length. We evaluated the length of the urethra in men 
with normal genitourinary anatomy undergoing either Foley catheter removal or standard cystoscopy.
Materials and Methods: Male urethral length was obtained in 109 men. After study permission was obtained, the subject’s 
penis was placed on a gentle stretch and the catheter was marked at the tip of the penis. The catheter was then removed 
and the distance from the mark to the beginning of the re-inflated balloon was measured. Alternatively, urethral length 
was measured at the time of cystoscopy, on removal of the cystoscope. Data on age, weight, and height was obtained in 
patients when possible.
Results: The mean urethral length was 22.3 cm with a standard deviation of 2.4 cm. Urethral length varied between 15 
cm and 29 cm. No statistically significant correlation was found between urethral length and height, weight, body mass 
index (BMI), or age.
Conclusions: Literature documenting the length of the normal male adult urethra is scarce. Our data adds to basic anatomic 
information of the male urethra and may be used to optimize genitourinary device design.

Key words: genitourinary; catheter; urethra
Int Braz J Urol.  2008; 34: 451-6

INTRODUCTION

 The Egyptians developed the first use of cath-
eters by using an instrument made of reed that was 
inserted like a plug. The term “katheter” originates 
from “kathiemai,” meaning ‘to sound’ with a probe. 
The Greeks further developed this katheter by using 
a hollow metal tube inserted into the male urethra to 
empty the bladder.
 Modern day catheter use is ubiquitous and 
catheter-based medical devices are an important 
component of the urologic armamentarium. Since 
its development in 1935, use of Frederick Foley’s 
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urethral catheter has remained pervasive with little 
modification to its design. Current urethral catheters 
typically measure 40-45 cm in length. With recent 
developments of new catheter-based treatments such 
as microwave therapy of the prostate or cryotherapy, 
specialized catheters have been developed. One would 
expect further novel catheter use in the future, and 
perhaps a departure from the standard Foley design to 
optimize bladder drainage, minimize cost and improve 
patient comfort. In addition, the length of flexible and 
rigid endoscopes for transurethral applications would 
benefit from standardization based on the expected 
length of the male urethra. As such, defining the mean 
length of the male urethra is critical.
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 Despite an extensive online literature search 
and review of anatomic atlases, only one reference to 
the anatomic length of the male urethra was found. 
Gray’s Anatomy describes a male urethral length of 
17.5 to 20 cm (1). However, an exhaustive review 
of the aforementioned citation’s reference list sug-
gests that supportive evidence is lacking. One prior 
study utilizing retrograde urethrograms noted that the 
membranous urethral length ranged from 1 to 1.5 cm 
(2). A second study reported that the average prostatic 
urethral length was 2.4 cm (3). Lastly, a more detailed 
anatomical study reports the urethral length for an 
infant male to be 5.6 cm (4).

MATERIALS AND METHODS

 The study was initiated after IRB consent 
from all participating institutions was obtained. Pa-
tients were recruited from a large Midwest Veteran’s 
Administration Hospital and from a private urologic 
practice in Florida. Subjects with a history of pros-
tatectomy or urethral surgery were ineligible for the 
study. To measure urethral length, two methods were 
employed. The majority of subject data was obtained 
upon removal of an indwelling Foley catheter. Prior 
to catheter removal, the subject’s penis was placed 
on a gentle stretch, the balloon of the catheter was 
gently “cinched” to the bladder neck, and the catheter 
was marked at the tip of the penis with tape. The 
catheter was then removed and the distance from 
the mark to the beginning of the re-inflated balloon 
was measured in centimeters (n = 79). Alternatively, 
urethral length was established at the time of flex-
ible cystoscopy upon removal of the cystoscope. 

The scope was held fixed at the bladder neck with 
the penis on stretch and the cystoscope was simi-
larly marked with tape at the end of the penis. The 
cystoscope was then removed and the distance from 
the mark to the end of the cystoscope was measured 
in centimeters (n = 30). Stretched penile length has 
previously been established as surrogate marker for 
erect penile length (5). No measurements of separate 
prostatic, membranous, bulbar or pendulous urethral 
segments were obtained. After measurement was 
completed, subject data on age, weight, and height 
was obtained in most patients. BMI was calculated 
as kg/meter2. All statistics were performed using 
SPSS software.

RESULTS

 Data was collected on 109 men. The mean 
urethral length was 22.3 cm with a standard devia-
tion of 2.4 cm. Mean values for age, weight, height, 
and body mass index (BMI) were 70.7 years, 92 kg, 
1.8 meters, and 28.6 kg/m2 (Table-1). Urethral length 
varied between 15 cm and 29 cm. The distribution of 
urethral length is shown in Figure-1. No statistically 
significant correlation was found between urethral 
length and weight, height, BMI, or age utilizing 
Pearson’s correlation 2-tailed test (Table-2).

COMMENTS

 Literature documenting the length of the 
normal male adult urethra is scarce. This study deter-
mined the average urethral length to be about 22 cm 

Table 1 – Descriptive statistics (n = 109).

  Minimum   Maximum    Mean SD

Age 42.0 89.0 70.7 12.2
Weight (kg) 61.0 141.0 92.0 17.8
Height (m) 1.7 2.0 1.8 0.1
BMI (kg/m(m)) 20.0 44.5 28.6 5.4
Urethra(cm) 15.0 29.0 22.3 2.4

SD = standard deviation; BMI = body mass index.
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with a standard deviation of 2.4 cm. Our data adds to 
basic anatomic information of the male urethra and 
may be used to optimize genitourinary device design. 

Current designs have an average length around 40-
45 cm, regardless of the lumen size (Table-3). This 
design is almost double the length of the average 
male urethral length. Our mean determination or 
urethral length incorporates differences in penile 
length and prostatic urethral length, two factors that 
have a wide variability. Prostatic lengths have been 
shown to range from (2.5-4.5cm) influenced by both 
baseline anatomy, and the effect of benign prostatic 
hyperplasia (6). Our study excluded those with pros-
tatic surgery, but allows for the random variation of 
prostate size attributable to benign prostatic hyperpla-
sia of our age population. Any variation on prostate 
length would be accounted for by the standard devia-
tion of our urethral length determination. Similarly, 
penile lengths are variable in the population. We used 
stretched penile length in our measurements as it is 
the only validated surrogate marker for erect length 
(5). Previous studies have compared both stretched 
and flaccid penile length to height and found no 
statistically significant correlation (7). Finding of 
a positive correlation between urethral length and 

Figure 1 – Urethral length (cm) distribution.

Table 2 – Correlations.

Urethra
Age

Pearson correlation 0.19
Significance (2-tailed) p = 0.26

Weight
Pearson correlation 0.09
Significance (2-tailed) p = 0.58

Height
Pearson correlation 0.08
Significance (2-tailed) p = 0.59

BMI
Pearson correlation 0.06
Significance (2-tailed) p = 0.7

BMI = body mass index.
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Table 3 – Catheter lengths for 16F adult catheters.

Catheter Manufacturer Length (inches) Length (cm)

Bard 16 41
Cook 13.4 34
Boston Scientific 19.7 50
Rochester Medical 15.9 40

Average adult catheter length = 16.2 in or 41 cm.

height has intrinsic appeal, as one could then predict 
which catheter length would be appropriate (similar 
to selecting ureteral stents based on height). However, 
our findings parallel the penile length data, where no 
statistically significant correlation between height or 
BMI and urethral length were found (p = 0.7).
 By measuring the total male urethral length 
of our subjects, we are able to obtain a mean length 
and calculate a standard deviation. Thus, ideal future 
catheter design seeking to minimize excess catheter 
material requirements should aim for an intra-ure-
thral length of about 22 cm with variations in length 
1-2 standard deviations above and below this length. 
Based on our results, catheter manufacturers could 
design catheters that would accommodate the majority 
of male patient’s urethras: 17 to 27 cm. Other authors 
have determined maximum total penile and urethral 
extensibility, further justifying the rationale for shorter 
catheter design (8).

CONCLUSION

 Literature documenting the length of the 
normal male adult urethra is surprisingly scarce. Our 
study found the average length of the male urethra 
was 22.3 cm and there was no statistically significant 
correlation between urethral length and height. Our 
data adds to basic anatomic information of the male 
urethra and may be used to optimize genitourinary 
device design.
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EDITORIAL COMMENT

 This study assessed urethral length in 109 
men aged 42-89 years at the time of Foley catheter 
removal or whilst undergoing flexible cystoscopy. 
The authors found a mean urethral length of 22.3 cm 
(range 15-29, SD 2.4) and suggest the finding might 
lead to revised catheter designs with intra-urethral 
lengths ranging from 17 to 27 cm. It is proposed that 
customized catheter lengths would save on excess 
catheter materials, reduce costs and improve patient 
comfort. Although the results are interesting, altering 

catheter design in relation to the data may not neces-
sarily achieve these aims. Optimal patient comfort, 
for example, requires sufficient extra-urethral catheter 
length for ease of appliance attachment and for ten-
sion-free catheter immobilization with adhesive tape. 
In addition, the production of catheters with such a 
restrictive length would undoubtedly cause problems 
in the occasional patient with well-above average 
penile length.

Dr. K. A. Hutton
Department of Pediatric Surgery

University Hospital of Wales
Heath Park, Cardiff, South Glamorgan

Wales, United Kingdom
E-mail: kim.hutton@cardiffandvale.wales.nhs.uk

EDITORIAL COMMENT

 Albert Einstein was quoted to say, “Every-
thing should be as simple as it is, but not simpler”, 
and the study design and methods of this paper could 
certainly be considered simple. The authors of this 
study attempt to measure the length of the normal male 
urethra by either direct cystoscopic measurements 
(n = 30) or by marking indwelling urethral catheters 
prior to removal (n = 79). They found that the average 
stretched male urethral length is 22 cm ± 5 cm. Per 
their literature review, there has been no previous at-

tempt at a population-based urethral length evaluation. 
When considering all the times that we as urologists 
traverse this area blindly (urethral catheter placement, 
sounds, transurethral microwave thermotherapy, the 
new prostate SpannerT), I am astounded to find that 
this is the first study to address this issue. Although no 
statistically significant predictor of urethral length was 
identified, I predict that the urethral length conclusion 
of this study will (“simply” put) be quoted in anatomy 
textbooks for years to come.

Dr. Benjamin K. Canales
Assistant Professor of Urology

University of Florida
Gainesville, Florida, USA

E-mail: benjycanales@yahoo.com
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EDITORIAL COMMENT

 The authors measured the urethral length in 
109 men, 42 to 89 years old, and found that it varied 
between 15 and 29 cm (mean 22.3 ± 2.4). They noted 
that the currently used catheters have an average 
length of 40 to 45 cm, which is almost double the 
average male urethral length. Thus, they suggest that 
future catheter design should aim for an intra-urethral 
length of 22 ± 2 cm to minimize cost. This may be 
applied also for the design of catheter-based genito-
urinary devices.

 The authors are to be congratulated for this 
interesting and unprecedented idea. However, the cur-
rent study is limited by the relatively small number of 
patients and by missing the group of patients younger 
than 42 years. The authors are to be encouraged to 
corroborate on this issue using a larger number of 
patients and including all age groups. Thus, they might 
be able to stratify the length of male urethra - and ac-
cordingly the appropriate catheter - into 3 categories: 
short, medium, and long.

Dr. M. M. Koraitim
Department of Urology

University of Alexandria College of Medicine
Alexandria, Egypt

E-mail: koraitim_mm@yahoo.com
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Significant Alterations of Serum Cytokine Levels in Patients with 
Peyronie’s Disease
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ABSTRACT

Objective: To determine the expression of  the cytokines transforming growth factor-β1 (TGF-β1), interferon-γ (IFN-γ), 
interleukin-6 (IL-6), and tumor necrosis factor-α (TNF-α) in serum from  patients with Peyronie’s disease (PD) compared 
to healthy controls.
Materials and Methods: Ninety-one consecutive PD patients aged 20 - 74 years were included in this study. All patients 
were diagnosed with symptomatic PD for the first time and had a palpable penile plaque. The patients previously had the 
disease for 6 - 72 months. None of the patients had a severe infectious disease or known systemic illness. For cytokine 
analyses, peripheral venous blood samples were obtained before treatment. Fifty healthy male blood donors aged 22 - 64 
years served as the control group. TGF-β1, IFN-γ, Il-6, and TNF-α were analyzed quantitatively with commercial im-
munoassays.
Results: Mean cytokine levels in serum from patients were increased for TGF-β1 and IFN-γ compared to healthy controls. 
The difference for TGF-β1 was considered statistically significant (p < 0.001). IL-6 was not detectable in PD patients (p 
< 0.01) and TNF-α was decreased (p < 0.0001).
Conclusion: The significantly elevated serum level of the profibrotic TGF-β1 cytokine underscores the effect of cytokines 
in the pathophysiology of PD. The significantly decreased TNF-α serum level suggested no acute immunomodulatory 
process. Therefore, the relevance for therapeutic administration of TNF-α should be further investigated. Quantification 
of TGF-β1 in serum of PD patients provides a possible diagnostic tool and target for therapy. The data on altered cytokine 
levels in PD patients also provide a new understanding for etiopathogenesis of PD, which warrants further investigation.

Key words:  Peyronie’s disease; pathophysiology; cytokines; IL-6; TNF-α; TGF-β; IFN-γ
Int Braz J Urol.  2008; 34: 457-66

INTRODUCTION

Peyronie’s disease (PD) has been known for a 
very long time and even the ancient Egyptians reported 
PD-like symptoms. In 1743, the French surgeon and 
court physician François de la Peyronie was the first to 
scientifically describe penile deviation due to tumors 
and penile nodes (1). He separated the syndrome from 
more common sexually transmitted diseases. PD was 
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previously thought to be associated with unnatural or 
excessive sexual behavior. Degenerative alterations 
like ageing of the penile fascia layers or penile trauma 
were considered as possible causes of PD as well as 
systemic diseases like hyperuricemia, diabetes, rheu-
matism, and regular alcohol or nicotine consumption. 
PD is thought to mainly affect 0.15 - 3.0 % of men 
between the age of 40 - 60 years. The origin of the 
superficial fibromata with plaque formation between 
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the corpora cavernosa and the tunica albuginea (TA) 
still remains unknown (2,3).
 The anatomical-pathological correlation 
of PD might be a traumatically caused inflamma-
tion followed by proliferation of fibroblasts and the 
formation of scar areas such as fibrous plaques and, 
in some cases, bone formation. The indurations are 
primarily found on the dorsal surface of the penis 
and can extend as far as the corpora cavernosa and 
the deep penile fascia. Smith, in his histological in-
vestigations, explained that PD was a form of fibrosis 
resulting from chronic vasculitis (2). The hypothesis 
that penile micro-traumata and disorders resulting 
from the healing of wounds can cause PD has been 
reported as the most likely explanation (4).
 The involvement of the immune system in 
triggering fibroblast proliferation or an autoimmune 
reaction to infectious agents, as well as an alteration 
in the collagen metabolism, have been reported as 
possibilities due to the fact that erectile tissue in PD 
patients exhibits a  significant increase of collagen 
fibers (5-7).
 Consistently due to the important role of 
cytokines in mediating inflammation and fibrosis, 
the identification of appropriate mediators could 
lead to a better understanding of pathophysiological 
mechanisms in PD. Accordingly, inflammatory cyto-
kines like IL-6 and TNF-α and the fibrosis-associated 
cytokines TGF-β and IFN-γ are of particular interest. 
TGF-β is known to induce fibrosis and IFN-γ is a 
marker for fibroblast proliferation.

MATERIALS AND METHODS

 Ninety-one consecutive patients initially 
diagnosed with symptomatic PD were included in 

this study. Age range of the patients was 20 - 74 
(average age 52) years. All patients had a palpable 
penile plaque, which was verified by means of magnet 
resonance tomography (MRT) (detection rate 100%). 
The plaques  led to penile deviation during erection in 
all patients, 70% of  these showed a deviation angle 
between 30 – 60 degrees. The patients  previously 
had the disease for at least 6 months (range 6 - 72 
months). None of the patients had a severe infec-
tious disease or known systemic illness. All patients 
were intended to be treated by extracorporeal shock 
wave therapy (ESWT) in the context of a prospective 
randomized placebo controlled study. All additional 
treatment  procedures were stopped at least 12 weeks 
prior to inclusion in the study. For cytokine analyses, 
peripheral venous blood samples were  obtained be-
fore treatment. Fifty healthy male blood donors aged 
22 - 64 (average age 41) years with no systemic or 
local disease served as a control group. Serum samples 
were immediately stored at -20°C and defrosted for 
cytokine determination at regular intervals. Cytokine 
levels were determined quantitatively by commer-
cially available immunoassays (Table-1). Cytokines 
were measured in duplicates. The assays were per-
formed according to the manufacturer’s instructions. 
Statistical analyses were calculated by t-test using 
JMP software for personal computers (Version 3.2.6., 
SAS Institute Inc., Cary, NC) 

RESULTS

 Analyses of the fibrosis-associated cytokines 
TGF-β1 and IFN-γ revealed increased levels in serum 
from patients compared to healthy male blood donors. 
TGF-β1 was increased by 14%, whereas IFN-γ was 
not expressed in the healthy controls (Figures-1 and 

Table 1 – Immunoassays used for cytokine detection.

Parameter Method

TGF-β1 Immunoassay (R&D-Systems Inc., Minneapolis, MN.) 
INF-γ Immunoassay (R&D-Systems Inc., Minneapolis, MN.)
IL-6 Immulite-System (DPC, Los Angeles, CA.)
TNF-α Immulite-System (DPC, Los Angeles, CA.)
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2). The difference for TGF-β1 was statistically highly 
significant (p < 0.001). The inflammatory cytokine 
IL-6 was not detectable in PD patients (Figure-3). 

Interestingly, TNF-α was 5-fold higher in serum 
of healthy blood donors (Figure-4). Differences in 
comparison to the control group were statistically 

Figure 1 – TGF-β1 serum levels in PD patients and healthy blood donors.

Figure 2 – IFN-γ serum levels in PD patients and healthy blood donors.
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significant for IL-6 (p < 0.01) and highly significant 
for TNF-α (p < 0.0001). The mean values (± SEM) 

and ranges of TGF-β1, IFN-γ, IL-6, and TNF-α are 
shown in Table-2.

Figure 3 – IL-6 serum levels in PD patients and healthy blood donors.

Figure 4 – TNF-α serum levels in PD patients and healthy blood donors.
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COMMENTS

 Cytokines promote communication between 
immunocompetent cells. Thus, if illness activates 
the immune system, cytokine levels are locally or 
- despite a short half life - systemically measurable. 
Previous  investigations have opened a possible link 
between various types of cytokines and PD provoking 
factors.
 All patients  with PD over a long period of  
time, i.e. at least more than 12 months, who were 
scheduled to be treated within our placebo-controlled 
prospectively randomized ESWT study, had to meet 
the strict inclusion criteria. The patients who  previ-
ously had undergone different medical therapy sched-
ules  without exception,  had their therapy stopped 
at least three months before treatment and therefore 
also prior to cytokine investigation. The majority 
had been treated by vitamin E or para-aminobenzoic 
acid. However, at the beginning of our investigation 
no patients were  allowed to undergo any additional 
therapy either pharmacological or physical. Due to 
the extremely varying treatment schemes, it made 
no sense in our opinion to stratify the patients with 
regards to duration or type of previous  treatments. 
In fact, patient’s medical history  continued the same 
course in the vast majority of cases for more than 
12 months. This was established by the fact that the 

“stable disease” was one of the crucial inclusion crite-
ria for our prospectively randomized ESWT study.
 Subdividing the patients  based on age did not 
seem reasonable because the particular length of PD 
medical history  was a crucial  factor for this study. 
Therefore, we could not explain why, for example, a 
patient at the age of 30 with PD for a certain period 
of time  showed different results from  a patient of  
60  with PD. 
 However, the majority of our patients were 
between 40  to 60 years of age.
 Cytokines levels after ESWT, to our knowl-
edge, have not been previously investigated. This is 
regrettable from the current point of view and at the 
time the ESWT study was  completed we did not know 
the results of the cytokines investigation. Therefore, 
we did not conclude that it could be of interest to 
repeat the investigations after the end of ESWT treat-
ment.
 The major profibrotic cytokines are IL-4, 
TGF-β1 and platelet derived growth factor, while IL-6 
and TNF-α can act as potent promoters of inflamma-
tory and destructive processes in fibrotic diseases. In 
contrast, IFN-γ is known as the most potent antifi-
brotic agent. This was the rational  basis for making 
this choice of cytokines.
 Fibrosis is a pathologic process including 
scar formation and overproduction of extracellular 

Table 2 – Mean values (± SEM, standard error of the mean) and range of cytokine levels in serum of PD patients and 
male blood donors.

Patients (N = 91)  Blood Donors (N = 50)
Parameter Mean Value

(± SEM)
Range Mean Value

(± SEM)
Range p Value

TGF-β1 (ng/mL) 41.84 (± 1.15) 21.70-61.80 36.75 (± 0.72) 27.31-51.39 < 0.0002

IFN-γ (pg/mL)  1.72 (± 0.89)   0.00-63.75  0.00 (± 0.00)    0.1540

IL-6 (pg/mL)  0.00 (± 0.00)  0.58 (± 0.29) 0.00-8.90    0.0068

TNF-α (pg/mL)  1.66 (± 0.31) 0.0-18.20  8.52 (± 0.56) 0.00-20.5 < 0.0001



462

Cytokine Levels in Patients with Peyronie’s Disease

matrix by connective tissue as a response to tissue 
damage. It  involves inflammation and disruption of 
normal tissue architecture followed by tissue repair 
and accumulation of mesenchymal cells. The molecu-
lar process is not different from normal formation of 
connective tissue and extracellular matrix in organs. 
Pathogenesis of fibrosis has not yet been completely 
understood. Evidence  has been accumulating which 
suggests that immunologically and cytokine mediated 
mechanisms are pivotal.
 Cytokines may have a causal connection 
with fibrotic diseases, leading to typical and final 
alterations of organs and their functionality. They are 
well known to be involved in many fibrotic diseases 

(Table-3) of lung, liver, kidney, pancreas, and systemic 
aggressive fibromatosis as well as colloid and hyper-
trophic scar formation (8-13). With the exception of 
a reported series from our group including a smaller 
patient population (14) to our knowledge there  have 
been no further investigations of serum cytokine 
levels in PD.
 TGF-β can be considered as an immuno-
regulatory and strong profibrotic factor, which is 
antagonized in part by IFN-α and -γ. The wound 
healing process in TA in particular involves TGF-β1, 
showing a clear correlation to other fibrotic diseases. 
Pulmonary or liver fibrosis also show elevated local 
expression of fibrotic factors causing alterations in 

Table 3 – Local and systemic cytokine alterations in various fibrosis-associated diseases.

Disease TGF-beta-1
(profibrotic)

IFN-gamma
(anti TGF-b1)

IL-6
(fibrogenic)

TNF-alpha
(mitogenic)

Peyronie’s disease +(S) / +(l) +(S) -(S) -(S)

Cystic fibrosis (mild disease) +(L) +(L)

Cystic fibrosis (acute phase) -(L) -(L) -(L)/(S)

Cystic fibrosis (chronic phase) +(L) -(L) +(L) +(L)

Bronchiolitis obliterans +(L) +(L)

Pulmonary fibrosis (chronic) +(L) +(L) (transplant patients)

Chronic obstructive pulmonary disease +(L) +(L) +(L)

Pulmonary fibrosis (idiopathic) +(L) +(L)

Hepatitis viral acute No change +(S) +(S)

Hepatitis viral chronic/cirrhosis +(S) -(S) +(S) +(S)

Hepatitis C 
(recurrent following lung transplantation) +(S)

Liver fibrosis chronic +(S)

Pancreatitis chronic (onset) +(L) +(L) +(L)

Aggressive fibromatosis +(L) +(L) +(L)

Peritonitis chronic in peritoneal dialysis 
patients -(L) -(L)

Oral submucosis fibrosis -(S) +(S) +(S)

Hypertrophic scar tissue +(S)

+ = increased level; - = decreased level; L = local alterations (tissue); S = alterations in peripheral blood.
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the composition of connective tissue. For example, 
patients who had peritonitis during continuous ambu-
latory peritoneal dialysis showed increased levels of 
TGF-β1 in the peritoneal dialysate effluent in relation 
to non-infectious patients, which has been considered 
as an active release of these proinflammatory cyto-
kines (15).
 Idiopathic pulmonary fibrosis, the adult respi-
ratory distress syndrome, and the focal tumor stroma 
in lung cancer have also revealed a local increase 
of TGF-β1 (9). Serum concentrations of TNF-α and 
TGF-β1 have shown to be significantly increased in 
the majority of patients with chronic viral hepatitis 
and liver cirrhosis (8). In severely wounded patients 
elevated serum levels of TGF-β1 have been reported. 
These authors concluded that this could be due to 
secretion of wound fibroblasts (16). In the develop-
ment of renal fibrosis, TGF-β1 is considered to play 
a key role as regards cytokines and growth factors 
(10). In contrast, in an animal model the progression 
of chronic liver fibrosis could have been prevented 
by inhibition of TGF-β1 (17). In a  major series con-
ducted by Hauck and co-workers it was shown that 
genetic alterations of the TGF-β1 gene could influ-
ence the predisposition to PD (18). In the rat penis 
of a PD animal model (19), as well as in TA of PD 
patients, local TGF-β1-expression was reported to 
be 5-fold higher than in healthy subjects. Injections 
of TGF-β1 or the very similar cytomodulin in TA of 
rat penis produced chronic cellular infiltration, elas-
tosis, thickening, and clumping of collagen bundles. 
These PD-like histological alterations  resulted in 
a significant reduction of erectile function (20,21). 
Incision and suture repair of the rat penis revealed 
inflammatory reactions similar to those  observed 
in an acute phase of PD, in particular a transient 
up-regulation of TGF-β1 protein expression. Thus, 
TGF-β1 has been clearly shown to be an initiation 
factor of wound healing as well as fibrosis. Possibly, 
the transformation of the inactive TGF-β1 molecule 
into an active one is already induced even by minimal 
tissue lesions with consecutive cellular reparative 
and fibrotic mechanisms. This fact supports the 
theory of a traumatic genesis of PD. Based on these 
findings TGF-β1 may be considered to be one of the 
central agents in the predisposition and manifestation 
of PD.

 Additionally, other plaque-inducing sub-
stances like fibrin (22) might be involved. The signifi-
cantly higher TGF-β1 levels in serum of PD patients 
revealed  major systemic  factors of well known local 
alterations, particularly as none of the patients showed 
further signs of fibrotic alterations, but revealed the 
“typical” pro-fibrotic cytokine constellation in serum. 
Our results significantly demonstrated a critical role 
for TGF-β1 in the formation of PD and suggest that 
anti-TGF-β1 intervention might have a therapeutic 
effect on fibrotic penile tissue, not only by suppress-
ing fibrosis but also by facilitating regeneration of TA 
cells.
 IL-6 is a multifunctional cytokine and acts 
as the main synthesis mediator for many acute phase 
proteins involved in proinflammatoric and cytotoxic 
conditions. Acute phase proteins may also contribute 
to the regulation of fibrosis by inhibition of proteases 
and by binding of cytokines. IL-6 serum levels were 
increased in the acute inflammation phase of viral 
hepatitis (23) and in the airways of patients  with 
chronic fibrosis (CF) (24,25). Tissue mRNA expres-
sion of IL-6 in patients not only with acute but also 
with chronic viral hepatitis, was slightly elevated 
(8,23). In a rat model for chronic pancreatitis IL-6 
tissue expression  was able to be established (11). IL-6 
gene polymorphism  led to an increased number of 
chronic fibrotic lung diseases in transplanted patients 
(26). In addition, patients with peritoneal dialysis 
related chronic peritonitis exhibited increased levels 
of IL-6 in the peritoneal dialysate effluent (15). In 
contrast, it has been demonstrated in our previously 
reported investigation that the acute-phase proteins 
alpha-1-antitrypsin and alpha-2-macroglobulin were 
not detectable in serum of patients  with PD (14). In 
this study, IL-6 could not be demonstrated in serum of 
PD patients. Therefore, acute immunological defense 
mechanisms do not appear to play any particular role 
in PD. This has been confirmed by the finding that 
other systemic indicators of acute inflammation like 
CRP (C-related protein) were only slightly increased 
in serum of PD patients (14).
 TNF-α influences the production of col-
lagenase and fibroblast growth. Local expression 
of TNF-α occurs in many acute and chronic fibrotic 
diseases (27-29). TNF-α promotes the course of 
these diseases and is  considered to influence both 
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the damage and the repair process by regulating 
additional mediators. Immunological processes or 
initial perivasculitis might explain the involvement 
of TNF-α in the etiology of PD. In animals with 
artificial cochlear inflammation TNF-α induced an 
amplification of the immune response leading to an 
increase of inflammation and disease progression (28). 
In patients with acute exacerbation of cystic fibrosis, 
the secretion of TNF-α was significantly lower in 
comparison with healthy controls and returned to 
normal secretion after treatment (24,25,30). In the 
airways of CF patients significantly elevated levels of 
circulating proinflammatory cytokines, in particular 
TNF-α  have been reported (24). Other pulmonary 
diseases harboring diffuse fibrotic alterations like id-
iopathic pulmonary fibrosis, adult respiratory distress 
syndrome, lung cancer and chronic pancreatitis have 
revealed elevated TNF-α levels (9,11). In serum of 
patients with severe chronic hepatitis and liver cir-
rhosis significantly higher TNF-α levels were found 
compared to healthy controls, whereas patients with 
mild chronic hepatitis did not exhibit such alterations. 
In our study, serum TNF-α levels were significantly 
decreased. This finding does not indicate a systemic 
involvement of TNF-α in etiopathogenesis of PD. In 
general, TNF-α seems to be involved in acute and 
highly active phases of fibrotic diseases. The major-
ity of patients included in our study had a duration 
of PD longer than 12 months. The decreased TNF-α 
levels found in our study therefore may possibly be an 
indicator for the chronic phase of PD in our patients 
(stable disease). Due to these low TNF-α-levels, it 
could be concluded that an anti-fibrotic therapy of PD 
based on TNF-α  does not appear to be promising.
 IFN-γ can reduce collagen synthesis, pro-
liferation of fibroblasts with subsequent fibrotic 
activity and increase collagenase production. In the 
airway epithelium of CF patients increased levels of 
IFN-γ mRNA should be verified (30). The mRNA of 
both IFN-γ and IL-6 mRNA were elevated  for liver 
specimens of a transgenic mouse model for chronic 
hepatitis C-virus liver disease. In spontaneous chronic 
pancreatitis in a rat model, IFN-γ was related to the 
progression of chronic pancreatitis (11). These find-
ings are in agreement with the significantly increased 
IFN-γ serum levels detected in our series of PD pa-
tients.

 Anti-TGF-β1 agents have been considered 
to be a therapeutic option in various fibrotic diseases 
(31,32). The basis of that assumption is a down regu-
lation of the fibrotic protein expression induced by 
IFN-γ. On the one hand, our results may explain that 
therapeutically administered local IFN-γ was seen to 
be ineffective as PD plaques barely responded to local 
interferon therapy. On the other hand, elevated IFN-γ 
levels in PD patients might be a type  of physiological 
defense mechanism as in antifibrotic activities.

CONCLUSION

 No straightforward description of the patho-
physiological process that leads to the formation of 
PD is currently known. To our knowledge, the present 
study is the first reported series with special emphasis 
on fibrogenic factors in patient’s serum.
 Cytokines, in particular TGF-β1 and IFN-γ 
play a local and systemic role in the formation of PD. 
Local or systemic cytokine patterns might be crucial 
in different stages of PD. Micro traumata in the tunica 
albuginea  could be the triggering incident.
 TGF-β1  may be a target for an antifibrotic 
PD therapy as well as the first marker for PD therapy 
response. TGF-β1 serum levels should be integrated 
in future therapy studies. The role of cytokines in 
PD, in particular TGF-β1, should be followed-up  in 
clinical as well as in investigative trials.

ACKNOWLEDGEMENT

Drs. Reinhold P. Zimmermann and Gerhard 
Feil have both contributed equally to this work.

CONFLICT OF INTEREST

 The authors have nothing to disclose.

REFERENCES

1. Nöske HD, Hauck EW: Morbus Lapeyronie aus histo-
rischer Sicht. Aktuel Urol. 2001; 32 (Suppl 1): 2-6.



465

Cytokine Levels in Patients with Peyronie’s Disease

2. Smith BH: Peyronie’s disease. Am J Clin Pathol. 1966; 
45: 670-8.

3. Smith BH: Subclinical Peyronie’s disease. Am J Clin 
Pathol. 1969; 52: 385-90.

4. Devine CJ Jr, Somers KD, Jordan SG, Schlossberg 
SM: Proposal: trauma as the cause of the Peyronie’s 
lesion. J Urol. 1997; 157: 285-90.

5. Leffell MS: Is there an immunogenetic basis for 
Peyronie’s disease? J Urol. 1997; 157: 295-7.

6. Bichler KH, Lahme S, Mattauch W, Petri E: Collagen 
metabolism in induratio penis plastica (IPP). Urologe 
A. 1998; 37: 306-11.

7. Somers KD, Sismour EN, Wright GL Jr, Devine CJ Jr, 
Gilbert DA, Horton CE: Isolation and characterization 
of collagen in Peyronie’s disease. J Urol. 1989; 141: 
629-31.

8. Mammaev SN, Lukina EA, Shul’pekova IuO, Levina 
AA, Ivashkin VT: Cytokine regulation of liver inflam-
mation and fibrosis during chronic hepatic diseases. 
Klin Lab Diagn. 2001; 12: 37-40.

9. Martinet Y, Menard O, Vaillant P, Vignaud P, Vignaut 
JM, Martinet N: Cytokines in human lung fibrosis. 
Arch Toxicol Suppl. 1996; 18: 127-39.

10. Eddy AA: Molecular basis of renal fibrosis. Pediatr 
Nephrol. 2000; 15: 290-301.

11. Xie MJ, Motoo Y, Su SB, Sawabu N: Expression of 
tumor necrosis factor-alpha, interleukin-6, and inter-
feron-gamma in spontaneous chronic pancreatitis in 
the WBN/Kob rat. Pancreas. 2001; 22: 400-8.

12. Haque MF, Meghji S, Khitab U, Harris M: Oral 
submucous fibrosis patients have altered levels of 
cytokine production. J Oral Pathol Med. 2000; 29: 
123-8.

13. Mills BG, Frausto A, Brien E: Cytokines associated 
with the pathophysiology of aggressive fibromatosis. 
J Orthop Res. 2000; 18: 655-62.

14. Feil G, Bichler KH, Lahme S, Götz T: Investigations on 
cytokines in serum of patients with Peyronie’s disease. 
Akt Urol. 2001; 32 (Suppl 1): 33-6.

15. Lai KN, Lai KB, Lam CW, Chan TM, Li FK, Leung 
JC: Changes of cytokine profiles during peritonitis in 
patients on continuous ambulatory peritoneal dialysis. 
Am J Kidney Dis. 2000; 35: 644-52.

16. Tredget EE, Wang R, Shen Q, Scott PG, Ghahary A: 
Transforming growth factor-beta mRNA and protein in 
hypertrophic scar tissues and fibroblasts: antagonism 
by IFN-alpha and IFN-gamma in vitro and in vivo. J 
Interferon Cytokine Res. 2000; 20: 143-51.

17. Nakamura T, Sakata R, Ueno T, Sata M, Ueno H: In-
hibition of transforming growth factor beta prevents 
progression of liver fibrosis and enhances hepatocyte 

regeneration in dimethylnitrosamine-treated rats. 
Hepatology. 2000; 32: 247-55.

18. Hauck EW, Hauptmann A, Schmelz HU, Bein G, Wei-
dner W, Hackstein H: Prospective analysis of single 
nucleotide polymorphisms of the transforming growth 
factor beta-1 gene in Peyronie’s disease. J Urol. 2003; 
169: 369-72.

19. Lin CS, Lin G, Wang Z, Maddah SA, Lue TF: Up-
regulation of monocyte chemoattractant protein 1 
and effects of transforming growth factor-beta 1 in 
Peyronie’s disease.Biochem Biophys Res Commun. 
2002; 295: 1014-9.

20. El-Sakka AI, Hassoba HM, Chui RM, Bhatnagar RS, 
Dahiya R, Lue TF: An animal model of Peyronie’s-like 
condition associated with an increase of transforming 
growth factor beta mRNA and protein expression. J 
Urol. 1997; 158: 2284-90.

21. Bivalacqua TJ, Diner EK, Novak TE, Vohra Y, Sikka 
SC, Champion HC, et al.: A rat model of Peyronie’s 
disease associated with a decrease in erectile activity 
and an increase in inducible nitric oxide synthase 
protein expression. J Urol. 2000; 163: 1992-8.

22. Davila HH, Ferrini MG, Rajfer J, Gonzalez-Cadavid 
NF: Fibrin as an inducer of fibrosis in the tunica al-
buginea of the rat: a new animal model of Peyronie’s 
disease. BJU Int. 2003; 91: 830-8.

23. Missale G, Ferrari C, Fiaccadori F: Cytokine media-
tors in acute inflammation and chronic course of viral 
hepatitis. Ann Ital Med Int. 1995; 10: 14-8.

24. Bonfield TL, Konstan MW, Berger M: Altered 
respiratory epithelial cell cytokine production in 
cystic fibrosis. J Allergy Clin Immunol. 1999; 104: 
72-8.

25. Osika E, Cavaillon JM, Chadelat K, Boule M, Fitting 
C, Tournier G, et al.: Distinct sputum cytokine profiles 
in cystic fibrosis and other chronic inflammatory air-
way disease. Eur Respir J. 1999; 14: 339-46.

26. Lu KC, Jaramillo A, Lecha RL, Schuessler RB, Aloush 
A, Trulock EP, et al.: Interleukin-6 and interferon-
gamma gene polymorphisms in the development of 
bronchiolitis obliterans syndrome after lung transplan-
tation. Transplantation. 2002; 74: 1297-302.

27. Elborn JS, Norman D, Delamere FM, Shale DJ: In vitro 
tumor necrosis factor-alpha secretion by monocytes 
from patients with cystic fibrosis. Am J Respir Cell 
Mol Biol. 1992; 6: 207-11.

28. Satoh H, Firestein GS, Billings PB, Harris JP, Keithley 
EM: Tumor necrosis factor-alpha, an initiator, and 
etanercept, an inhibitor of cochlear inflammation. 
Laryngoscope. 2002; 112: 1627-34. Erratum in: La-
ryngoscope. 2003; 4: 291.



466

Cytokine Levels in Patients with Peyronie’s Disease

EDITORIAL COMMENT

	 Despite the prevalence of Peyronie’s disease 
is increasing fast, until now we do not know the exact 
pathophysiological mechanism of this disease. The 
main hypothesis is an inflammatory reaction followed 
by fibroblasts proliferation and scar tissue formation. 
However, even this mechanism was not proven yet. 
So far, how and why fibrosis takes place is not clear. 
Anyway, cytokines and in particular TGF-beta seem 
to play a crucial role in Peyronie’s disease. If it is so, 
any information about these very mediators is very 
welcome. Furthermore, until we do understand why 
and how fibrosis and Peyronie’s disease occur we will 
not really treat the disease itself.

 In our opinion, it is time to search the patho-
physiological process that causes Peyronie’s disease, 
in the same that the authors did in this valuable 
article. In the era that aggressive surgeries to man-
age Peyronie’s disease are being reviewed, probably 
understanding inflammatory reaction and fibrogenic 
factors are way to go. In this way, I really believe 
that cytokines, mainly TGF-beta are the keys to un-
derstand what really happens in the tunica albuginea 
due to Peyronie’s disease.
 Only after knowing this mechanism, we 
would treat and cure the disease, instead of manage 
its complications with poor results.
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ABSTRACT

Objective: To determine the prevalence of human papillomavirus (HPV) DNA in penile cancers in Rio de Janeiro, Bra-
zil.
Materials and Methods: We studied, prospectively, 80 consecutive cases of patients with penile cancers who underwent 
surgical treatment at three different Hospitals in Rio de Janeiro between March 1995 and June 2000. Of these patients, 72 
were diagnosed with invasive squamous cell carcinoma and 8 patients with verrucous carcinoma. The following parameters 
were observed: presence or absence of HPV DNA viral type, histological subtypes, clinical stage and overall survival.
Results: HPV DNA was detected in 75% of patients with invasive carcinomas and in 50% of patients with verrucous 
carcinomas. High risk HPVs were detected in 15 of 54 (27.8%) patients with HPV positive invasive tumors and in 1 of 
4 (25%) patients with HPV positive verrucous tumors. HPV 16 was the most frequent type observed. No correlation was 

was related to the presence of lymph node metastases (p < 0.0001).
Conclusions: HPV infection may have contributed to malignant transformation in a large proportion of our penile cancer 
cases but only inguinal metastasis was a prognostic factor for survival in these patients with penile carcinoma.

Key words:  human papillomavirus; penile cancer; Brazil 
Int Braz J Urol.  2008; 34: 467-76

INTRODUCTION

Penile cancer prevalence varies according 
to geographic region and ethnic origin (1). In Brazil, 
penile cancer represents 2% of all cancers in males 
and is more frequent in north and northeast regions 
with an incidence ranging from 1.3 to 2.7 per 100,000, 
according to the geographic region (2).

The mechanism by which Human Papilloma-
virus (HPV) leads to malignant transformation is likely 

Clinical Urology

mediated through two viral genes, E6 and E7, which are 
actively transcribed in HPV infected cells. The E6 and 
E7 proteins bind to and inactivate the host cell’s tumor 
suppressor gene products p53 and pRb, leading to uncon-
trolled growth. Although HPV genes have been detected 
in nearly 100% of cervical cancers, the presence of HPV 
infection in penile cancer is highly variable (3). HPV 
has been recognized as a possible etiological agent for 
penile carcinoma but its role in disease development 
and correlation to prognosis is still unclear.
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HPV infections are associated with benign 
and malignant epithelial lesions and a high-risk HPV 
group is probably the major cause of anogenital can-
cers. To date, more than 100 HPV genotypes have 

data from 11 case-control studies from nine countries 

a high-risk group: 16,18,31,33,35,39,45,51,52,56,58
,59,68,73 and 82. Three other genotypes [26, 53 and 

the high-risk group (4).
The prevalence of HPV infections in penile 

cancer is similar to those observed in vulvar carci-

of penile cancer are consistently associated with HPV 
infection - basaloid and warty squamous cell carci-
noma (3,5).

In Brazil, few studies have reported HPV 
infection in penile cancer. McCance et al. (6) showed 
a positivity of 49% using Southern blot for the detec-
tion of HPV DNA, while Bezerra et al. (7) reported a 

-
bedded material using the polymerase chain reaction 
(PCR).

The aim of the present study was to assess 
the prevalence of HPV infection in a large series of 
patients with invasive squamous cell carcinoma and 
verrucous carcinoma of the penis.

Verrucous carcinoma is a less aggressive 
variant of squamous cell penile carcinoma, which 
rarely metastasizes to regional nodes regardless of 
size, evidence of local invasion or duration of disease 
(8).

Invasive squamous cell carcinoma of the pe-
nis usually metastasizes to the inguinal region though 
lymphatic channels and approximately 20% of the 
patients whose nodes appear to be clinically normal 
have inguinal metastasis at operation.

MATERIALS AND METHODS

Histopathological Specimens

Eighty penile cancer specimens were col-
lected from patients from three different Hospitals in 
Rio de Janeiro: Brazilian National Cancer Institute, 

Pedro Ernesto University Hospital and Mario Kröeff 
Cancer Hospital between March 1995 and June 2000. 
All patients were evaluated prospectively and gave 
their informed consent to participate in the study. 
Our Institutional Review Board also approved the 
study.

Specimen Processing and DNA Extraction

from the tumor region during surgical procedure 
and frozen at -80oC or immediately processed. The 
specimens were washed in saline and cut into small 
pieces. Samples were then digested with 50 μL of 
proteinase K (10 mg/mL) in a volume of 3 mL of cell 
lyses solution (10 mM Tris-HCl pH 7.6, 10 mM EDTA 
pH 8.0 and 50 μL of SDS 10%) and incubated at 42oC
for 14 to 16 hours. DNA was recovered after ethanol 
precipitation, dried at room temperature and dissolved 
in sterile water. HeLa cell line DNA was used as an 
HPV positive control (9). All samples were tested for 

PCR Reaction

-
cation using a generic pair of primers (MY09/MY11) 
for HPV (10) that amplify a fragment of the conserved 

reactions. DNA from a HeLa cell line infected with 
HPV-18, was used as a positive control. All positive 

18. The expected PCR products were fragments of 

primers, respectively. Amplicons were analyzed by 
electrophoresis in a 1.5% agarose gel stained with 

positive for HPV DNA were genotyped by restriction 
fragment length polymorphism (RFLP). Specimens 
were examined without prior knowledge of the histol-
ogy of the lesions.



469

Human Papillomavirus and Penile Cancer

number of cycles was reduced to 30 and 2.5 μL of 
template was used (12). Strict laboratory conditions 
were followed in order to avoid contamination.

Restriction Fragment Length Polymorphism 
Analysis

The amplicons obtained by the MY9/11 prim-
er sets were submitted to RFLP using the enzymes 
BamHI, DdeI, HaeIII, RsaI and Sau3AI. The digested 
and non-digested PCR products were analyzed in 
12% polyacrylamide gels. The gels were stained with 
ethidium bromide and photographed. Fragments were 
analyzed according to Bernard et al. (13).

Clinicopathological Data

Specimens from 72 patients histologically 
diagnosed with invasive squamous cell carcinoma and 
specimens from 8 patients diagnosed with verrucous 
carcinoma were analyzed. Patients with verrucous pe-
nile carcinoma were studied to assess the prevalence 
of HPV infection. Patients with invasive squamous 
cell carcinoma of the penis were studied to assess 
the prevalence of HPV infection. Stage was based on 

of presentation according to the 1978 TNM system 

AJCC Cancer Staging Manual [AJCC, 2002] (14). 
Patients were clinically observed during a median of 

(T1N0), II (T1N1,T2N0-1), III (T1N2,T2N2,T3N0-2) 
and IV (T1-3N3,T4N0-3).

The pathological material collected from 
patients with invasive squamous cell carcinoma was 

the Broder’s grading system.

Statistical Analysis

Patient follow-up was gathered from medical 
charts from the Brazilian National Cancer Institute 
and when necessary through contact with the patient’s 
family. The data obtained were recorded on standard 

performed using SPSS®. Association with clinical 

stage, histopathological subtype and HPV status was 
done using the chi-square test. A “p” value < 0.05 

actuarial survival rates was performed by the Kaplan-
Meier method and log rank test. Differences were 

than 0.05.

RESULTS

A total of 80 specimens of penile tumors 
from an equal number of patients were analyzed. 
Patients were clinically observed during a median of 
15 months (1 to 80 months). The mean age of patients 
was 57.6 years (ranging from 36 to 86 years) and no 
statistical difference was observed between HPV 
positive and negative patients.

The glans was the most frequent site in-

(10%) cases of verrucous carcinoma and 72 (90%) 
invasive squamous cell carcinoma of penis. Of the 
72 patients with invasive carcinoma, 16 (22.2%) 
patients presented well differentiated, 53 (73.6%) 
moderately differentiated and 3 (4.2%) poorly dif-
ferentiated tumors.

The distribution category T in all 72 cases 
with invasive squamous cell carcinoma of the penis 
included 8 (11.1%) in clinical stage T1, 23 (31.9%) 
in clinical stage T2, 24 (33.3%) in clinical stage T3 
and 15 (20.8%) in clinical stage T4. The remaining 
2 patients (2.8%) in clinical stage TX were included 
because they had been referred to our institution after 
surgical treatment of the primary tumor. The N cat-
egory distribution in the 72 cases included 32 (44.4%) 
in stage N0, 7 (9.7%) in stage N1, 19 (26.4%) in stage 
N2 and 13 (18%) in stage N3. The one remaining 

as stage NX.
Of the 72 cases, 7 (9.7%) were included in 

in group II, 22 (30.5%) in group III and 24 (33.3%) in 
group IV. Two patients did not provide requirements 

correlation was observed between HPV status and 
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Of the 72 patients, 25 (34.7%) presented 
lymph node metastases. The 5-year disease-free 
survival rates for patients with negative and posi-
tive lymph node involvement were 80% and 0% 
respectively. Differences between the 2 groups were 

presence of regional metastases (p = 0.89).
None of the 8 patients with verrucous carcino-

ma developed local recurrences or distant metastases 
and 31/72 patients (43%) with invasive carcinomas 
died due to progression of the malignancy.

HPV DNA was detected in 44% (35 of 80) 

overall detection of HPV DNA increased to 72.5% 

as a control of DNA integrity. After RFLP typing 

detected in 69% (16 of 23) while low risk HPVs 
were found in 7 positive cases. The HPV 16 type was 
observed in 12 of 23 (52%) cases.

Table-1 shows HPV genotyping according 
to the histopathological subtype. The distribution of 
positive and negative HPV tumors, according to the 
histopathological grade of differentiation and clinical 
stage, is shown in Table-2. No statistical correlation 
was observed between HPV status and histopathologi-
cal subtype (p = 0.51).

HPV positive patients had better 5-year 
disease-free survival rates than those with negative 
HPV results although the differences between the 
2 groups were not significant (p = 0.779, Figure-
2).

Figure 1 – Respective 10-year survival rates according to the presence (n = 25) or absence of inguinal metastases (n = 47). Kaplan-
Meier method (p < 0.0001, log rank test).



471

Human Papillomavirus and Penile Cancer

Table 1 – HPV genotyping of penile tumors according to the pathological subtype.

Histopathological
Subtype N HPV+ (%)

Genotypes

6 16* 18* 28 31* 33* 45* 71 NT

Ver   8    4/80  (5) 1   1*   2

WD 16  11/80  (13.7) 2   1* 1* 1   6

MD 53  40/80 (50) 1   8* 1* 1 1* 1* 27

PD   3    3/80 (3.8)   2* 1   0

Total 80  58/80 (72.5) 4 12* 1* 2 1* 1* 1* 1 35

Ver = verrucous carcinoma; WD = well differentiated squamous cell carcinoma; MD = moderately differentiated squamous cell carci-
noma; PD = poorly differentiated squamous cell carcinoma; NT not typed. HPV = human papillomavirus; Asterisks indicate high-risk 
HPV types.

Table 2 – HPV DNA positive and negative penile cancer according to the histopathological subtypes and clinical stage.

Histopathological
Subtypes

N of HPV Positive
Clinical Stage

N of HPV Negative
Clinical Stage

I II III IV I II III IV
Ver 0   2   2   0 2 1 1 0
WD 2   1   3   5 0 0 5 0
MD 4 10 12 14 1 5 1 4
PD 0   1   1   1 0 0 0 0
Total 6 14 18 20 3 6 7 4

Ver = verrucous carcinoma; WD = well differentiated squamous cell carcinoma; MD = moderately differentiated squamous cell car-
cinoma; PD = poorly differentiated squamous cell carcinoma. HPV = human papillomavirus; No correlation was observed between 

COMMENTS

Age-standardized HPV prevalence varied 
nearly 20 times between normal populations, from 
1.4% (95% CI 0.5-2.2) in Spain to 25.6% (22.4-
28.8) in Nigeria (15). The present study evaluated 
the prevalence of HPV DNA in the largest series of 
penile tumors, in Rio de Janeiro, Brazil. Squamous 
cell carcinoma represents 90% of penile cancers. 
In our series, 70.3% of cases were moderately dif-
ferentiated SCC. Seventy-two percent (58 of 80) of 
specimens were HPV DNA positive. This frequency 

was different from previous reported in Brazil. Be-
zerra et al. detected HPV DNA in 30.5% (25 out of 
82) of penile carcinomas in the State of Sao Paulo (7). 
Heideman et al. (16) detected HPV 46 of 83 (55%) 
penile squamous cell carcinomas (SCCs). HPV16 
was the predominant type, appearing in 24 (52%) of 
46 of penile SCCs. The reported HPV prevalence of 
penile carcinoma is highly variable, ranging from 15 
to 71% (3). Probably the variability in HPV detection 
in these different studies represents a true difference  
and or technical discrepancies. High risks HPVs were 
detected in 27.5% (16 of 58) of our penile carcinomas. 



472

Human Papillomavirus and Penile Cancer

The most frequent viral type detected in penile carci-
noma was HPV 16, observed in 20.7% (12 of 58) of 
cases. This result was similar to that previous reported 
for anogenital cancers. Low risk HPVs were observed 
in 7 of 58 (12%) positive carcinomas and HPV 6 was 
the most frequent type, which was found in 4 cases. 
In Argentina, Picconi et al. (17) reported a very high 
prevalence of HPV in penile carcinomas (71%) and 
HPV 18 was the most frequent type found.

Although, our HPV positive patients had bet-
ter 5-year disease-free survival rates than those with 
negative HPV results the differences between the 2 

Lont et al. (18) also detected high-risk HPV 
DNA in 29% of the tumors, with HPV 16 being the 
predominant type, accounting for 76% of high-risk 
HPV containing SCCs. Disease-specific 5-year 
survival in the high-risk HPV-negative group and 
high-risk HPV-positive group was 78% and 93%, 
respectively (log-rank test p = 0.03). In multivariate 

analysis, the HPV status was an independent predictor 

indicate that the presence of high-risk HPV (29%) 
confers a survival advantage in patients with penile 
carcinoma.

In our study, only one case of HPV 18 was 

non-16 and non-18 positive cases could not be typed. 
No multiple HPV infections were detected. Multiple 
infections were observed in 11.6% of Chinese women 
(19) with cervical cancer and in 8.5% of penile tumors 
(3). Although, multiple HPV types are less frequent, 
our results may be due to differences in the ability of 
the set of primers to amplify different amounts and 
combinations of HPV types within a sample as well 
as the capacity of RFLP analysis to identify multiple 
infections (20).

No correlation was observed among his-
topathological subtypes of invasive squamous cell 
penile carcinomas and HPV infection (x2 = 0.43 and 

Figure 2 –
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p=0.51), although the majority of HPV DNA positive 
cases (54) were observed among the moderately and 
poorly differentiated carcinomas.

Seven of 8 cases of verrucous carcinomas 
were HPV DNA positive and one presented high risk 
HPV 16. In a previous report, Rubin et al. (3) related 
4 of 12 verrucous carcinomas as being HPV DNA 
positive including 2 with high-risk HPVs. On the 
other hand, previous studies showed that verrucous 
carcinoma is more often HPV negative or low-risk 
HPV positive (21,22).

The majority of penile cancer cases (40%) 

node metastasis was associated with poor survival rate 
and no difference was observed in survival between 
HPV positive and HPV DNA negative cases.

Although the central role of HPV infection in 
the etiology of cervical cancer has been recognized, 

transformation in penile cancer. In addition, the pres-
ence of HPV DNA could not be considered a prognos-
tic factor. Several epidemiological reports indicate that 
other factors such as the lack of circumcision, hygiene 
practices, the presence of other sexually transmitted 
diseases, the number of sexual partners and cigarette 
smoking may predispose to penile carcinogenesis, and 
the exact role of HPV infection in the development 
of penile cancers remains to be elucidated.

On June 8, 2006, the U.S. Food and Drug 
Administration approved the use of a new vaccine to 
prevent infection from four types of  HPV. Two of the 
HPV types targeted by the vaccine (HPV-16 and HPV-
18) are responsible for about 70 percent of the cases of 
cervical cancer worldwide. The other two HPV types 
(HPV-6 and HPV-11) cause approximately 90 percent 
of the cases of genital warts. The vaccine is currently 
recommended for use in young females before they 
become sexually active, and its possible use in males 
is under scrutiny. One of several reasons that HPV vac-
cines have focused on women rather than men is that 
cervical cancer accounts for 80 percent of HPV-related 
cancers. Male cancers are obviously in the minority, 

the prevalence of HPV infection. While women have 
about 80 percent of the total burden of disease and 
death, it is certainly not inconsequential for men. Penile 
cancer affects 100,000 men a year worldwide, and the 

numbers are increasing. As a global issue, penile cancer 
is a relevant problem. For heterosexual men, the main 

genital warts and, potentially, cervicalcancer in women. 
While studies have not yet been carried out, the hope is 
that the vaccine may eventually help prevent cancers 
linked to HPV, including penile cancers. If the vaccine 
proves successful, the administration of HPV vaccines 
could eventually become a requirement for boys and 
girls in middle school or high schoolas a potential way 
to reduce HPV infection (23).

Improved sampling techniques of the male 
genitalia and cohort studies in progress should provide 
important information on the natural history of HPV 
infection and disease in men, including risk factors 
for HPV acquisition and transmission. The impact on 
HPV infection in males of the vaccination in women 
will also need to be assessed.
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EDITORIAL COMMENT

This study is very welcome as it demonstrates 
the high rate of human papillomavirus (HPV) associ-
ated with penile cancer. The detection rate of 75% 
approaches the rate of 90% seen in carcinoma in-situ. 
Other studies show lower HPV rates. It was unclear 
if this was due to differences in technique, such as 
immunohistochemistry or due to real variations in 
biology. Furthermore, the lower rate of HPV (50%) 
in verrucous type indicates a possible different etiol-
ogy to this subset of cancer. Studying the subtypes 
of HPV associated with penile cancer is paramount 
currently, given the recent development of vaccines 

the effect mass vaccination of females will have on 
males, but ought to reduce carriage of HPV among 
heterosexual males. Vaccinating males may have 

the whole female population is unlikely. Reduc-

ing the overall population pool of these subtypes is 

on the incidence and type of penile cancer is likely 
have a lead time of several decades, as only a quar-
ter of men with penile cancer present under the age 
of 50. Projections must also take into account the 
increasing life-expectancies in developed countries 
with more men living into their 70s and 80s, where 
the disease is more prevalent (see http:// www.oecd.
org/statsportal/). Thus in the absence of any vaccina-
tion the prevalence is likely to increase, whereas even 
with successful vaccination changes in demographics 

subtypes of HPV being targeted may result in only 
some cancers being prevented. These factors must be 
brought together in modeling and scenario planning 
when formulating strategies for service provision in 
any healthcare system.

Dr. P. K. Hegarty
Institute of Urology and Pathology

University College Hospital London
London, UK

E-mail: Paulhego@hotmail.com

EDITORIAL COMMENT

The prevalence of penile cancer in Brazil 
is 2% and this is higher than in the USA and Eu-
rope, where it accounts for 0.3 to 0.6% of cancers 
(1,2). Squamous cell carcinoma (SCC) is the most 
common histological type of penile cancer and 
represents 95% of cases. However the aetiology of 
penile cancer is unknown, risk factors include age 
and lack of circumcision (1,2). Other predispos-
ing factors to the development of penile SCC are 
the chronic inflammatory disorder penile lichen 
sclerosus (LS) (also termed balanitis xerotica 
obliterans) (3-6) or human papillomavirus (HPV) 
infection (1,2,7,8). A common aetiology for penile 
and cervical cancer is suggested by the geographi-
cal correlation between the incidence of penile 

and cervical cancers worldwide (9). The persistent 
infection with sexually transmitted high risk HPV 
is the main cause of cervical cancer (10,11). The 
prevalence of HPV penile infections in healthy men 
is reported to be 39% in Brazil and 3-9% in Western 
Europe, where there is a lower incidence of penile 
cancer (12,13). However, HPV detection in penile 
cancer cases varies from 20-80%, depending on 
detection method and geographical location (1,2). 
This is unlike cervical cancer where HPV infection 
can be detected in almost all cases (10).

The paper entitled “Human Papillomavirus 
and Penile Cancers in Rio de Janeiro, Brazil: HPV 
Typing and Clinical Features” concerns penile can-
cer HPV infection and survival in 80 consecutive 
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cases of patients who underwent surgery at Hospi-
tals in Rio de Janeiro between 1995 and 2000. High 
risk HPV 16 was the predominate HPV type detect-
ed and no correlation was observed between HPV 
status (all types) and penile cancer subtype, stage, 
regional metastases or survival. HPV 16 has previ-
ously been reported to predominate in penile lichen 
sclerosus and SCC and may be an aetiological agent 

penile cancers (7,14). However the importance of 
HPV status in penile cancer progression and patient 
survival is controversial, as high-risk HPV is asso-
ciated with aggressive variants (8) but recent series 
examining the relationship of HPV infection with 
prognosis have revealed either no correlation sur-
vival or a favourable survival (15,16). This study 
from Rio de Janeiro is consistent with only inguinal 
metastasis being a prognostic factor for penile can-
cer survival. In summary, high risk HPV infection 
occurs in penile SCC and it is likely to be an ae-

proportion of penile cancers. These results are im-
portant as prophylactic HPV vaccines for preven-
tion of cervical cancer in women could also prevent 
penile cancers in men. However, several studies, 
including this one, show that once penile cancer 
has developed poor prognosis is associated with the 
occurrence of lymph node metastasis and not HPV 
status.
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ABSTRACT

Objective: The aim of this prospective study was to compare the resistive index (RI) values, which is a parameter of tes-
ticular parenchymal perfusion, in testicular microlithiasis (TM) cases and normal cases.
Materials and Methods:
Training Corps training camp were included in the study. A screening scrotal ultrasound was performed and all men di-
agnosed with TM underwent a scrotal Doppler ultrasonography scan (US). US examinations were performed for subjects 
with TM and without TM as a control group and RI was determined.
Results: -

observed in three cases.
Conclusion: -
amination.

Key words:  testis, ultrasonography, lithiasis, Doppler
Int Braz J Urol.  2008; 34: 477-84

INTRODUCTION

Testicular microlithiasis (TM) is an uncom-
mon condition characterized by intratubular cal-

discovered incidentally at ultrasonography (US) (1,2). 

considered normal, the typical US appearance of TM 
is of multiple nonshadowing echogenic foci measur-
ing 2-3 mm and randomly scattered throughout the 

testicular microlithiasis  remains unclear. Currently 

 Clinical UrologyClinical Urology

there is no evidence that TM is either a premalignant 
condition or a causative agent in testicular neoplasia; 
however, it has been associated with testicular neopla-

in the group with TM suggests that the presence of 

contrast, de Castro et al. recently reported only 1 case 
of germ cell tumor detected in the 5 year follow-up 
of 63 subjects with TM suggesting US follow-up 
would do little to improve outcomes associated with 
testicular cancer and they continued to recommend 
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no means certain that microlith on its own is predic-
tive of tumor.

Doppler US features of  the testes, especially 

impedance, have been used to evaluate several tes-
ticular disorders, such as varicocele, orchitis, scrotal 
hernias, and others (9-11). Currently, RI has become 

-
eases as established by Middleton et al. (12). Among 
numerous Doppler US studies of the testes previously 
published, only two case reports attempted to identify 
Doppler ultrasonographic parameters for TM, how-

the Doppler parameters of TM in a large cohort and 
comparing them with a control group.

The aim of this prospective study was to com-
pare the RI values, which is a parameter of testicular 
parenchymal perfusion in subjects with or without 
TM.

Many new studies have addressed the fact 
that hypoxic stress contributes to many (patho) bio-
logical disorders and hypoxic control of cell growth 
and death may be of general pathophysiological 
importance (15,16). On these bases, we attempted to 
evaluate the possible vascular alterations in TM with 
the hypothesis of compression of microliths leading to 
increased local pressure in the testicular parenchyma 
and the possible association of microliths and tumor 
formation.

MATERIALS AND METHODS

Corps annual training camp were included in the 
study. A total of 2,179 white male subjects were 
evaluated by US. The age of the subjects (mean ± 
SD) was 22.4 ± 3.6 years (range 17-42 years). There 
was no racial variation in our study cohort. Informed 
consent was obtained from all participants. The study 
was approved by the Institutional Review Board and 
met all guidelines of our institution. A medical history 
was obtained from all volunteers, who also underwent 
a genitourinary physical examination. None of the 

subjects had a urinary disease or any other pathology. 
Subjects underwent screening scrotal ultrasound with 

WA). Examinations were performed with the patient in 
supine position and the scrotum was supported by a 
towel placed between the thighs and the penis was 
placed on the abdomen and covered with a towel. 
The ultrasound gel was warmed with a heated towel 
before sonography to avoid cremasteric muscle con-
traction. All examinations were performed using a 

and transversal sections to document the presence or 
absence of TM. Four different radiologists perform 

same experienced radiologist (SS) performed the 
Doppler US examination for cases with TM and the 
selected control group.

-

5 high intensity signals 1 to 2 mm in size without 
acoustic shadowing was detected by US in a tes-
ticle (Figure-1). We recorded if the testicles were 

-
ally. The cases with TM were not graded according 
to the severity of microliths. All men diagnosed with 
TM underwent testicular Doppler US examination, 
complete clinical evaluation including a detailed 
genitourinary history and physical examination and 

and lactate dehydrogenase). Color Doppler US of 
-

ment. All Doppler examinations were performed 
using the same linear array transducer with a range 

-
old) was maximized for optimal sensitivity while 
avoiding excessive color noise. The Doppler scale 

decreased to its lowest value to maximize sensitivity 

the right side of all images as a bar containing the 
red and blue color assignment for different Dop-

the lowest possible value. In Doppler examinations 
resistive indices were obtained from the centripetal 
artery or its recurrent rami, whichever was visualized 
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-
sured three times on each testicle.

Windows commercially available computer software. 

RESULTS

asymptomatic population. The mean age ± SD of 
subjects with TM was 23.9 ± 4.2 years old (range 

microlithiasis. All cases with microliths displayed 
diffuse type of TM and no cases of focal TM were 
detected. All subjects with TM had a normal genito-
urinary history and physical examination. The tumor 

Spectral Doppler examination was applied 

with bilateral and 14 cases with unilateral involve-

14 unilateral) and 47 testicles with TM (15 bilateral 
-

could be obtained and analyzed were included in the 
statistical analysis for resistive indices. The percent-
age of cases where RI could be obtained from the 
centripetal arteries were  approximately the same 
in both TM and control groups. Resistive indices of 
subjects with and without TM are shown in Table-1. 

Doppler ultrasound examination. There was no sig-

examinations between subjects with or without TM. 
Figure-2 demonstrates Doppler spectral analysis of 
cases with testicular microlithiasis. An additional 

testicular microliths (Figure-3). These artifacts were 

These artifacts also complicated the examination by 

Doppler spectrum.

Figure 1 – Longitudinal sonogram of the testicle shows 

posterior shadowing.

Figure 2 – Spectral Doppler analysis of testicular artery 
demonstrates resistive index value.

Figure 3 – Color Doppler sonograms shows twinkling 
artifact appears as rapidly alternating red and blue color 
Doppler signal behind the microliths.
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Table 1 – Resistive index values of centripetal artery or its recurrent rami transmediastinal testicular artery in subjects 
with or without testicular microlithiasis.

Resistive Indices (mean ± SD)

Without microlithiasis (n = 47 testes)
p Value

COMMENTS

TM is a rare, asymptomatic disease, suspected 
to be associated with various benign and malignant 
urological pathologies and genetic anomalies, usu-
ally found incidentally on ultrasound examinations 
performed for other reasons. TM has a characteristic 
appearance, classically consisting of multiple, often 
bilateral microliths scattered throughout the testicular 
parenchyma. Histologically microliths consist of a 

-
nations of cellular debris, glycoprotein and collagen 
(17).

Many new studies have reported that hypoxic 
stress contributes to many (patho) biological disorders 
and hypoxic control of cell growth and death may be 
of general pathophysiological importance (15,16). 
On these bases, we attempted to evaluate the possible 
vascular alterations in TM with the hypothesis of 
compression of microliths leading to increased local 
pressure in the testicular parenchyma and the possible 
association of microliths and tumor formation.

using Doppler ultrasound in a large cohort. There are 
only two case reports in the literature regarding the 

Knowledge of the arterial supply of the testis is re-
-

raphy of the testis. The testicular arteries arise from 
the anterior aspect of the aorta just below the origin 
of the renal arteries. They course through the inguinal 
canal with the spermatic cord to the postero-superior 
aspect of the testis. Upon reaching the testis, the 
testicular artery divides into branches, which pierce 
the tunica albuginea and divides over the surface of 

Centripetal branches arise from these capsular arteries; 
these branches course along the septula to converge 
on the mediastinum. From the mediastinum these 
branches form recurrent rami that course centrifugally 
within the testicular parenchyma, where they branch 

waveforms of the normal intratesticular arteries show 

of the testis (12). In this study cohort we evaluated 
the intratesticular artery (centripetal arteries and its 

the resistive indices could be higher in patients with 
TM due to compression of the intratesticular arteries 

-
ferences regarding the Doppler parameters between 
subjects with or without TM, as reported by Kutlu et al. 
(14). All Doppler parameters and spectral examination 

described by Rahmouni et al. (19) as an artifact 
-

blue color Doppler signal behind certain stationary 
objects, which gives the appearance of movement. 

been reported mainly in association with urinary tract 

as gallbladder stones, encrustated indwelling ureteral 

liver mass, intestinal pneumatosis and an intracranial 
-

ously reported for TM. These artifacts secondary to 
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obtaining the Doppler spectral analysis of intrates-
ticular branches.

All subjects with TM were followed-up 
throughout their military service. At 6 and 12 months 
of follow-up, the subjects with TM were re-evaluated 

-
ers and scrotal US examination. None of the subjects 
with TM underwent the biopsy procedure since there 

as a hypoechoic area or an irregularity on testicular 
contour. No testicular tumor was detected during the 
diagnosis or follow-up.

In conclusion, Doppler ultrasound in TM,  
previously reported only as case studies in the litera-
ture, did not alter the spectral analysis parameters, 

Doppler US examination. Additionally we described 

which has not been reported in TM in the literature.
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EDITORIAL COMMENT

Testicular microlithiasis (TM) corresponds to 

cells within the seminiferous tubules. They can be 
located in the lumen or beneath the epithelium under 
a thin layer of connective tissue (1). They are well 
seen with Ultrasound, and occasionally and depend-

Tomography.
-

thiasis was found in the context of pulmonary alveolar 

found in the adult general population with a reported 

(4). It has also been observed in association with 

several other pathologies such as infertility (5), post-
orchiopexy (6), orchialgia (7), torsion of appendix 

-
lithiasis is its association with germ cell neoplasia and 
carcinoma in situ (11).

testicular microlithiasis will not develop testicular 
cancer. Increased emphasis on testicular examination 

cancer  rather than on the presence of TM (13).
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The recent study on Doppler Sonographic 
Findings in Testicular Microlithiasis by Serter et al. 
published in the current issue of the Journal expands 
the understanding of TM.
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EDITORIAL COMMENT

In clinical practice, the greatest concern re-
garding testicular microlithiasis (TM) is whether TM 
is a premalignant condition. The authors prospectively 
showed that the prevalence of testicular microlithiasis 

true prevalence of TM in the general population has 
not yet been established. This study also showed that 
TM was not associated with the development of tes-

ticular tumors during the 12-month follow-up period. 
Moreover, the authors compared the resistance index 
(RI) between men with and without TM in order to 
evaluate the relationship between TM and testicular 
perfusion, while also showing that TM did not alter 

However, this study had some limitations 
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criteria were used in different studies including this 

of TM. 2) While the etiology of TM has not yet been 

seminiferous tubules. Therefore, TM itself may be 
associated with an alteration of testicular perfusions. 
Moreover, the number and distribution of microliths 
may be related to testicular perfusion. 3) The number 
of men with TM is small. In addition, a failure to 
measure the RI was observed in about one-half of all 
males with and without TM. These factors may thus 

to the impairment of testicular perfusion. Therefore, 
further study is necessary to verify the relationship 
between testicular perfusion and TM. 4) Few studies 

have so far shown what the measurement of RI means 
in healthy men. Unfortunately, comparisons of the RI 

elucidate the relationship between TM and testicular 

that a study, which evaluates the testicular function 

elucidating the relationship between TM and testicular 
perfusion.

Finally, TM itself and testicular tumors have 

while TM has been reported to be associated with 
testicular tumors and carcinoma in situ. Therefore, 
the necessity of regular follow-up in normal men with 
TM has not yet been conclusively proven.
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ABSTRACT

Purpose: To determine the activity of  seminal plasma catalase (CAT), superoxide dismutase (SOD) and glutathione peroxi-
dase (GPX) and their relationship with malondialdehyde (MDA), as a marker of lipid peroxidation, content of spermatozoa 
and seminal plasma in normozoospermic and asthenozoospermic males. 
Materials and Methods: Semen samples were obtained from 15 normozoospermic and 30 asthenozoospermic men.
Results: We observed inverse correlations between activities of CAT (k/mL) and SOD (U/mL) in seminal plasma with 
MDA content of spermatozoa from normozoospermic samples (r =- 0.43, p < 0.05 and r =- 0.5, p < 0.05, respectively). 
Significant correlations were observed between total activity CAT (k/total seminal plasma) with total SOD (U/total seminal 
plasma) and GPX activity (mU/total seminal plasma) in seminal plasma from normozoospermic samples (r = 0.67, p = 
0.008 and r = 0.455, p = 0.047, respectively). Furthermore, we found positive correlations between total activities of CAT, 
SOD and GPX with total content of MDA in seminal plasma (nmoL/total seminal plasma) from normozoospermic samples 
(r = 0.67, p = 0.003; r = 0.73, p = 0.003; r = 0.74, p = 0.004, respectively). In asthenozoospermic samples, there were  no 
significant correlations observed between activities of CAT (k/mL), SOD (U/mL) and GPX (mU/mL) of seminal plasma 
with MDA content of spermatozoa.  However, we found significant correlations between total activities of CAT (k/total 
seminal plasma) and SOD (U/total seminal plasma) with total content of MDA in seminal plasma (r = 0.4, p = 0.018 and 
r = 0.34, p = 0.03, respectively).
Conclusion: These findings indicate a protective role for antioxidant enzymes of seminal plasma against lipid peroxidation 
of spermatozoa in normozoospermic samples.

Key words: catalase; superoxide dismutase; glutathione peroxidase; semen; malondialdehyde
Int Braz J Urol.  2008; 34: 485-91

INTRODUCTION

 Aerobic metabolism of human sperm pro-
duces various reactive oxygen species (ROS), which 
are potentially harmful to the sperm plasma membrane 
with its high content of polyunsaturated fatty acids 
(1-3). There is growing evidence that lipid peroxida-

 �lini�al Urology�lini�al Urology

tion damage to the plasma membrane of spermatozoa 
plays an important role in the  mechanism of male 
infertility (4-6). The toxic lipid peroxides are known 
to cause various impairments of the sperm cell, such 
as membrane damage and decrease in motility (7,8). 
Control of lipid peroxidation in the male reproductive 
tract is exerted by antioxidant molecules and protec-
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tive enzymes within the spermatozoa and seminal 
plasma (9). Seminal plasma contains enzymatic ROS 
scavengers such as superoxide dismutase (SOD), 
glutathione peroxidase (GPX) and catalase (CAT). 
These enzymes act as an antioxidant and inhibitor 
of lipid peroxidation. Thus, peroxidative damage in 
spermatozoa not only depends on ROS production, 
but also on sperm and seminal plasma antioxidant 
defenses (10).

The question of whether seminal plasma 
SOD, GPX and CAT can act coordinately to protect 
human spermatozoa from lipid peroxidation has not 
to date been systematically addressed, although the 
presence of SOD, GPX and CAT activity in seminal 
plasma from fertile and infertile men has been re-
ported (11-15). Since lipid peroxidation leads to loss 
of motility in human spermatozoa, the possibility 
exists that asthenozoospermic sperm suffers from the 
lack of protection against lipid peroxidation due to 
lack of adequate or non-coordination between SOD, 
GPX and CAT activity in seminal plasma. Whether 
the  protective role of seminal antioxidant enzymes, 
against peroxidation, can affect products of spermato-
zoa or seminal plasma by lipid peroxidation remains 
unknown? The main objective of this study was to 
determine the activity of seminal plasma GPX, SOD 
and CAT and their relationship to MDA, as a marker 
of lipid peroxidation, content of spermatozoa and 
seminal plasma in normozoospermic and astheno-
zoospermic males.

MATERIALS AND METHODS

Semen Samples

Semen specimens were  obtained  in 30 asthe-
nozoospermic patients who attended the Omid Fer-
tility Clinic for infertility evaluation. In addition, 15 
healthy men with normal semen parameters according 
to World Health Organization (WHO) criteria were 
enrolled as controls (16). The two groups were similar  
as regards mean age (20-40 years of age). Patients 
had no systemic diseases  were non smokers and had 
no alcohol dependence, and none were taking an oral 
antioxidant supplement for three months prior tot the 
study. Patients fulfilling the inclusion criteria were 

asked to participate in this research project, which was 
duly explained to them. Written informed consent was 
obtained from all enrollees, according to the criteria 
of the Ethical Committee of Tehran University of 
Medical Sciences. All semen samples were collected 
by masturbation following 3 days of abstinence. After 
liquefaction, semen volume, sperm concentration 
(hemocytometer), total sperm count, morphology 
(Pap smear), motility grades: a (rapid progressive), b 
(slow progressive), c (non-progressive), d (immotile) 
were determined using WHO standard procedures 
(16). All major determinations were carried out in 
duplicate. Semen samples with more than 1×106/mL 
neutrophils using peroxidase staining (16) or other 
round cells were excluded. Asthenozoospermia was 
indicated by a sperm concentration of ≥ 20×106/mL 
and motility (grade a+b) of < 50%, irrespective of the 
morphology results. Normozoospermia was indicated 
by a sperm concentration of ≥ 20×106/mL and a motil-
ity (grade a+b) ≥ 50% and a normal morphology of ≥ 
14%. Following semen analysis, a volume of semen 
containing at least 50 million sperm (or more) was 
transferred into a conical centrifuge tube and was cen-
trifuged at 1000 × g for 10 min at room temperature. 
Immediately after the centrifugation, the supernatant 
was collected and stored at -80º C and the pellet from 
each sample was resuspended in 0.2 mL phosphate 
buffer saline (17).

Measurement of Antioxidant Enzymes 
Activity

Seminal plasma SOD activity was measured 
using a Ransod kit  (Randox Laboratories, Crumlin, 
U.K.) with xanthine and xanthine oxidase to generate 
superoxide radicals which react with 2- (4 - iodo-
phenyl) - 3 - (4- nitrophenol)-5-phenyltetrazolium 
chloride (I.N.T) to form a red formazan dye. Seminal 
plasma was diluted 31-fold with l0 mM phosphate 
buffer, pH 7. One unit of SOD was the amount that 
caused a 50% inhibition in the rate of  I.N.T. reduction. 
The SOD activity was expressed as specific activity 
(U/mL seminal plasma) and total activity (U/total 
seminal plasma).
 Seminal plasma GPX was measured by a 
Ransel kit  (Randox Laboratories Ltd., London, U.K.). 
GPX catalyses the oxidation of glutathione by cumene 
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hydroperoxide. In the presence of glutathione reductase 
and NADPH, the oxidized glutathione was immediately 
converted to the reduced form with a concomitant 
oxidation of NADPH to NADP+. The decrease in ab-
sorbance at 340 nm was measured. The GPX activity 
was expressed as specific activity (mU/mL seminal 
plasma) and total activity (mU/total seminal plasma).

Catalase activity was measured according to 
Abei (18) by monitoring the initial rate of disappear-
ance of hydrogen peroxide (initial concentration 10 
mM) at 240 nm. The catalase activity was expressed 
as specific activity (k/mL seminal plasma) and total 
activity (k/total seminal plasma).

Measurement of Malondialdehyde Levels

 Lipid peroxidation in spermatozoa and semi-
nal plasma was measured by reaction of thiobarbiuric 
acid (TBA) with malondialdehyde (MDA) accord-
ing to Yagi (19). Content of MDA was measured 
spectrofluorometrically using a Jasco (FP-6200) 
spectrofluorometer (excitation 515 nm, emission 553 
nm). The MDA fluorescence intensity of spermatozoa 
and seminal plasma was determined using various 
concentrations of tetraethoxypropane as standards. 
The results were expressed as nmoL MDA/10×106 
cells, nmoL MDA/mL seminal plasma and nmoL 
MDA/total seminal plasma.

Statistical Analysis

 Due to the fact that sperm concentration, mo-
tility, morphology, MDA and various other determined 
semen parameters were not normally distributed, the 
Mann-Whitney U test was applied to compare the 
asthenozoospermic and normozoospermic groups. 
To assess seminal plasma CAT, SOD, GPX activities 
and sperm count, one tailed two-independent sample 
t-test was used. Correlation between variables was 
assessed using non-parametric Spearman’s coefficient 
(r). Data were expressed M ± Standard Error.

RESULTS

The semen profiles of normozoospermic and 
asthenozoospermic samples are shown in Table-1. 

Percent of motility grade a+b and spermatozoa with 
normal morphology was higher in normozoospermic 
compared to asthenozoospermic samples (p < 0.001). 
Results of seminal plasma CAT, SOD and GPX ac-
tivities in normozoospermic and asthenozoospermic 
groups are shown in Table-2. Mean seminal plasma 
specific and total activity of SOD, GPX and CAT were 
not significantly different in two groups. MDA content 
in the spermatozoa of asthenozoospermic was signifi-
cantly higher than in normozoospermic samples (0.14 ± 
0.004 and 0.09 ± 0.004 nmoL/107 spermatozoa, respec-
tively). The mean ± SE value of MDA in the seminal 
plasma of asthenozoospermic and normozoospermic 
were not significantly different (Table-2).

Correlations between CAT, SOD and GPX 
activities with MDA content of spermatozoa and 
seminal plasma from normozoospermic samples are 
shown in Table-3. There were negative and significant 
correlations between activities of CAT and SOD in 
seminal plasma with MDA content of spermatozoa 
from normozoospermic samples. In addition, we 
observed high positive correlations between total 
activities of CAT, SOD and GPX with total content 
of MDA from seminal plasma.

In asthenozoospermic samples, there were no 
significant correlations between specific activities of 
CAT, SOD and GPX of seminal plasma with MDA 
content of spermatozoa (Table-4). However, we found 
positive and significant correlations between total 
activities of CAT and SOD with total content of MDA 
in seminal plasma (Table-4).
 Significant correlations were found between 
total activity CAT with total activity SOD and total 
activity GPX in seminal plasma from normozoosper-
mic samples (r = 0.67, p = 0.008 and r = 0.455, p < 
0.05, respectively). In addition, there was a significant 
correlation between specific activity CAT and specific 
activity SOD in normozoospermic samples (r = 0.58, p = 
0.022). Moreover, we observed a significant correlation 
between total CAT and SOD activity in seminal plasma 
of asthenozoospermic samples (r = 0.33, p < 0.05).

COMMENTS

In the present study, we  were able to deter-
mine  the SOD, GPX and CAT activity in the seminal 
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plasma and the MDA content of the spermatozoa and 
seminal plasma in normozoospermic and asthenozoo-
spermic samples. Jones et al. showed that the mecha-
nism by which oxidative stress induced motility loss 
in mammalian spermatozoa involved the induction of 
peroxidative damage to the sperm plasma membrane 
(1). Human spermatozoa are particularly vulnerable 

to lipid peroxidation because their plasma membranes 
are enriched with polyunsaturated fatty acids, par-
ticularly docosahexaenoic acid with six double bonds 
(6,20). These polyunsaturated fatty acids are essential 
to produce plasma membrane fluidity that  is required 
to participate in the membrane fusion events associ-
ated with fertilization (1).

Table 1 – Basic semen parameters (mean ± SE) from normozoospermic and asthenozoospermic subjects.

Semen Parameters Normozoospermic
(n = 15)

Asthenozoospermic
(n = 30)

Volume (mL) 3.68 ± 0.34 3.45 ± 0.22
Sperm concentration (106/mL)  112 ± 19 83.9 ± 5*
Total sperm count (106 sperm /ejaculate)  383 ± 63  275 ± 26
Normal sperm form (%)    22 ± 1.7   8.1 ± 0.6**
White Blood Cell (106/mL) 0.68 ± 0.09 0.71 ± 0.08
Motility grade a+b (1) (%) 58.7 ± 2.9 27.5 ± 2**

(1) = Grade of sperm movement according to World Health Organization criteria (16). a = rapid progressive; b = slow progressive, 
* p < 0.05; ** p < 0.001.

Table 2 – Specific and total activity of catalase (CAT), glutathione peroxidase (GPX), superoxide dismutase (SOD) of 
seminal plasma and malondialdehyde (MDA) content of spermatozoa and seminal plasma from normozoospermic and 
asthenozoospermic samples.

Parameters    Normozoospermic
    (n = 15)

Asthenozoospermic
(n = 30)

Specific activity of CAT (k/mL)  0.3 ± 0.1 × 10-3 0.18 ± 0.04 × 10-3

Total activity of CAT (k/total seminal plasma) 1.14 ± 0.39 × 10-3  0.6 ± 0.11 × 10-3

Specific activity of SOD (U/mL) 6.88 ± 0.66 7.79 ± 0.64

Total activity of SOD (U/ total seminal plasma) 24.6 ± 3.6 25 ± 1.8

Specific activity of GPX (mU/mL seminal plasma) 352 ± 58  366 ± 33

Total activity of GPX (mU/ total seminal plasma) 1318 ± 251 1243 ± 111

Sperm MDA content (nmoL/107 spermatozoa 0.09 ± 0.004 0.14 ± 0.004*

Seminal plasma MDA content (nmoL/ mL seminal plasma) 1.2 ± 0.077 1.35 ± 0.076

Total seminal plasma MDA content (nmoL/ total seminal plasma) 4.1 ± 0.36 4.6 ± 0.31

*p < 0.05
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 Our study showed that asthenozoospermic 
men compared with normozoospermic do not have 
deficient seminal plasma SOD, GPX and CAT activi-
ties. In contrast, there were  no significant differences 
between specific and total activity of SOD, GPX 
and CAT in seminal plasma of two groups. Differ-
ent studies have investigated antioxidant enzymes 
of seminal plasma in asthenozoospermic samples 
or other altered semen parameters but their results 
remain controversial (11-15). Results based on this 
study showed a negative correlation between spe-
cific activity of CAT and SOD with MDA content of 

spermatozoa from normozoospermic samples. This 
observation suggests that CAT and SOD of seminal 
plasma  may play a role in the protection against lipid 
peroxidation in the normozoospermic samples. In our 
study, we observed higher content of lipid peroxidation 
product malondialdehyde (MDA) in spermatozoa of 
asthenozoospermic compared with normozoospermic 
samples (p < 0.05). Although, the difference between 
MDA of seminal plasma was not significant between 
two groups. In addition, we did not find any significant 
correlation between spermatozoa MDA and activity of 
antioxidant enzymes of seminal plasma. Moreover, 

Table 3 – Correlations between catalase (CAT), superoxide dismutase (SOD) and glutathione peroxidase (GPX) activities 
with malondialdehyde (MDA) content of spermatozoa and seminal plasma from normozoospermic (n = 15) samples.

Enzyme Activity MDA of Spermatozoa 
(nmoL/107 spermatozoa)

MDA in Total Seminal Plasma 
(nmoL/total seminal plasma)

r p Value r p Value

CAT (k/mL) -0.43 0.048 0.36 0.1
SOD (U/mL) -0.5 0.046 0.27 0.19
GPX (mU/mL) -0.161 0.3 0.3 0.17
CAT (k/total seminal plasma) -0.38 0.10 0.67 0.003
SOD (U/total seminal plasma) -0.19 0.2 0.73 0.003
GPX (mU/total seminal plasma) -0.02 0.4 0.74 0.004

Table 4 – Correlations between catalase (CAT), superoxide dismutase (SOD) and glutathione peroxidase (GPX) activities 
with malondialdehyde (MDA) content of spermatozoa and seminal plasma from asthenozoospermic (n = 30) samples.

Enzyme Activity MDA of Spermatozoa
 (nmoL/107

  spermatozoa)
MDA in Total 

Seminal Plasma 
(nmoL/total seminal plasma)

r p Value r p Value

CAT (k/mL) -0.23 0.12   0.07 0.3
SOD (U/mL) -0.2 0.14 -0.28 0.06
GPX (mU/mL)  0.041 0.4 -0.18 0.18
CAT (k/total seminal plasma) -0.004 0.49 0.4 0.018
SOD (U/total seminal plasma)  0.04 0.4   0.34 0.03
GPX (mU/total seminal plasma)  0.27 0.09   0.14 0.24
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the activity of seminal antioxidant enzymes could not 
have protected spermatozoa from asthenozoospermic 
samples against lipid peroxidation. Our results are 
in agreement with Jones et al. who reported that the 
addition of SOD, GPX and CAT to the medium of 
spermatozoa (which contain generating system of 
oxygen free radicals; sodium ascorbate and FeSO4) 
did not inhibit MDA formation (21). There is evidence 
for transferring of various proteins to the spermato-
zoa, and the role of post testicular maturation of the 
sperm cells have been well documented (22). We 
suggest that in the normozoospermic samples, the 
membrane structure of spermatozoa is influenced to 
allow adsorption of seminal plasma CAT and SOD 
onto the membrane, thereby providing the protective 
action of  CAT and SOD against lipid peroxidation. 
However, in asthenozoospermic samples, seminal 
antioxidant enzymes cannot be adsorbed to the plasma 
membrane of spermatozoa. Sperm membrane has 
been reported to be adversely affected by peroxidation 
of polyunsaturated fatty acids and accumulation of 
organic hydroperoides (21). Since, we found higher 
content of lipid peroxidation product (MDA) in asthe-
nozoospermic samples, we suggest that membrane of 
spermatozoa was affected by lipid peroxidation and 
thereby could not have adsorbed antioxidant enzymes 
of seminal plasma. While there may be many reasons 
for increased lipid peroxidation product in spermato-
zoa from asthenozoospermic males, one reason may 
be partly due to non adsorption of seminal antioxidant 
enzymes to spermatozoa membrane and subsequent 
reduction in lipid protection.

In this study, we found a positive correlation 
between total activity of CAT, SOD and GPX with 
total content of MDA in seminal plasma (nmoL/total 
seminal plasma) from normozoospermic samples. In 
addition, our data showed the significant correlation 
between total activity of CAT with total activity of 
SOD and GPX in normozoospermic samples. These 
findings may indicate a cooperation and coordination 
between function of antioxidant enzymes in normo-
zoospermic samples. We suggest that the activity of 
seminal antioxidant enzymes may be regulated by 
MDA content of seminal plasma. Thus, further studies 
are needed to clarify the role of MDA on activity of 
antioxidant enzymes of seminal plasma from normo-
zoospermic and asthenozoospermic samples.

In conclusion, these findings indicate a 
protective role for antioxidant enzyme of seminal 
plasma against lipid peroxidation of spermatozoa in 
normozoospermic samples. We suspect that under 
pathological conditions (e.g. asthenozoospermia) 
the activity of seminal antioxidant enzymes can not 
protect spermatozoa and may cause an increase of 
lipid peroxidation from spermatozoa.
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ABSTRACT

Purpose: Renal cell carcinoma (RCC) is the most lethal among the common urologic malignancies, comprising 3% of 
all human neoplasias; approximately 40% of patients eventually die of cancer progression. One third of patients who 
present with metastatic disease and up to 40% treated for localized disease generally experience recurrence. RCCs are 
characterized by high resistance to chemo-, radio- and immunotherapy. We recently discovered an endogenous enzymatic 
activity, which is particularly expressed in tumorigenic cell, endogenous non-telomerase reverse transcriptase (RT) of 

in vitro culture cell lines. 
Methods: To address this possibility, we have employed RCC primary cell culture testing pharmacological inhibition, in 
vitro, by two characterized non nucleosidic RT inhibitors, nevirapine and efavirenz; next, we assessed morphological ef-

Results: Both treatments reduced cell proliferation rate and induced morphological differentiation and gene expression 
reprogramming in different RCC analyzed tumor biomarkers.
Conclusion:
carcinoma cure and attempt to establish a new possible pharmacological therapy based on oral drugs administration in 
renal RCC treatment.

Key words: renal cell carcinoma; reverse transcriptase; gene expression; therapy
Int Braz J Urol.  2008; 34: 492-502

INTRODUCTION

Renal cell carcinomas (RCCs) are the most 
frequent tumors of the kidney. They comprise 3% of 
all human neoplastic diseases and are increasing in 
incidence. The etiology of RCC remains unknown 
and although the majority of renal tumors develop 
as sporadic forms, rare familiar forms and distinct 
genetic abnormalities have been observed. In par-
ticular, it seems that clear cell carcinoma originates 

Investigative UrologyInvestigative Urology

from the proximal tubular epithelium in the renal 
cortex. Molecular analysis of this solid tumor is 
furthermore complicated by the mixture of tumor 
cells and normal cells, composed of leukocytes and 
connective tissue cells. To overcome this problem 
the tumor cells may be adapted to grow in vitro, as 
primary cell cultures, in order to obtain a more ho-
mogenous cellular material to study the biochemical 
and molecular changes associated with neoplastic 
status.
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-
lary and chromophobe carcinomas based on their 
histological appearance.

In these tumors, a crucial role for prevention 
should include accurate prognosis and systematic 
investigation of gene expression and/or proteomic 

processes (1). The most frequent type of renal cancer 
is the clear cell variant, accounting for 80-85% of 
adult renal neoplasms.

RCCs are characterized by high resistance to 
chemo-, radio- and immunotherapy. Recently, new 
approaches, based on anti-angiogenic drugs, have 
emerged as potential therapies in the treatment of  
metastatic renal cell carcinoma (mRCC). Tyrosine 
kinase receptors (RTKs) are transmembrane proteins 
involved in signal transduction. Overexpression 
and/or the structural alteration of different RTKs 
classes are generally associated  with cancer and 
their abnormal activation often generates cancer 
growth, angiogenesis and metastatization. Sunitinib 
malate is a molecule able to link intracellular tyrosine 
kinase domain of  RTKs, which have an anticancer 
and antiangiogenetic activity. Sunitinib targets selec-
tively vascular endothelial growth factor, KIT, Flt3 
and platelet-derived growth factor receptors and the 
receptor encoded by the ret proto-oncogene. This 
drug is currently used in the treatment of gastro-
intestinal stromal tumors resistant to imatinib and 
mRCC (2). Sorafenib (Nexavar, BAY43-9006) is 
a new small-molecule, oral, multi-kinase inhibitor 
for the treatment of patients with advanced RCC. 
The response rate to sorafenib is partial (10%). In 
sorafenib treated patients there was a significant 
prolongation of progression-free survival. Overall 
survival results are still preliminary. The princi-
pal toxicities in the sorafenib patients included 
reversible skin rashes in 40% and hand-foot skin 
reaction in 30% (3). Another compound recently 
used in mRCC cancer therapy is temsirolimus, a 
specific inhibitor  for the mammalian target of 
rapamycin kinase. Interferon alpha is widely used 
for mRCC but has limited efficacy and tolerability. 
As compared with interferon alpha, temsirolimus 
has been shown to improve overall survival among 
patients with metastatic renal-cell carcinoma and 
a poor prognosis (4).

This  prompted us to evaluate the possibility 

in combination with kinase inhibitors recently used 
in mRCC, as a new class of biological agents , which 
have begun to break the resistance barrier (5).

Cancer progression and development  have 
been accompanied by profound changes at cellular 
and molecular level, involving RNA, DNA and pro-
tein function and structure.

-
tivity, reverse transcriptase (RT), which is particularly 
expressed in tumor tissues  as compared to normal 

inhibitors of the endogenous RT activity (6) has led 
to cell cycle arrest and induced morphological dif-
ferentiation and gene expression reprogramming.

In this study, we used a human renal carci-
noma derived primary cell culture to assess the cell 
cycle progression in vitro demonstrating that RT non 
nucleosidic inhibitors (nevirapine and efavirenz) in-
duce cell cycle arrest in RCCs, morphological changes 
and gene markers modulation.

of these new drugs as potential therapy for in vitro 
RCC culture.

MATERIALS AND METHODS

Tissue Samples
Samples from 3 patients with clear RCC, con-

taining control non tumoral (“normal”) and tumor tis-
sue were obtained from fresh nephrectomy specimens. 
After surgical resection the samples were immediately 
snap frozen in liquid nitrogen and stored at -80°C at 
the Department of Urology of the San Camillo De 

each specimen were reviewed by a pathologist and 

Primary Tissue RCC Cultures and Derived 
Cell Line

Autologous tumor and cortex renal tissue 
specimens were collected, after surgery, in cold 
DMEM medium containing 1% penicillin/strepto-
mycin, 1% amphotericin, 0.5% glutamine, 20% fetal 
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calf serum (FCS) and kept at 4°C until processing 
(within 18 h). Tissues , normal and neoplastic, were 
vigorously washed 4-5 times vortexing in phosphate-
buffered saline (PBS) pH 7.2 at 37°C and minced in 
1-mm³ fragments, in a Petri dish containing PBS, and 
vigorously re-washed vortexing with PBS at 37°C. 
The small fragments were left for 1 h in a dish in 
the presence of medium at 37°C and then 10 pieces 

covered by DMEM. Four Petri dishes were routinely 
prepared for each autologous tissue and incubated at 
37°C in 5% CO2 -
formed after 5 days, when the tissue fragments were 
removed. Cultures were fed twice weekly and passed 

and 1:2 split. Aliquots of cells were cryopreserved 
in 90% FCS/10% dimethyl sulfoxide and stored in 
liquid nitrogen after 1-2 passages. All experiments 
were conducted on the third passage. Primary RCC 

stage, II° grade, according to standard nomenclature 

Cell Cultures

Human RCC primary culture cells were 
seeded in six –well plates at a density of 104 to 5 x 
104 cells/well and cultured in RPMI 1640 medium 
with 10% fetal bovine serum. Nevirapine and efe-

Viramune® (Boehringer-Ingelheim) and Sustiva® 
(Bristol-Myers Squibb) as described (7). The drugs 

dimethyl sulfoxide (DMSO, Sigma Aldrich), respec-
tively, and added to cells 5 h after seeding, the same 

to controls. Every 48 h fresh RT inhibitors-containing 
medium was changed. Cells were harvested every 96 
h, counted in a Burker’s chamber and replated at the 
same density.

RNA Extraction and Semi-quantitative RT- 
PCR

Total RNA was extracted from RCC primary 
cell culture (10 x 106 cell) treated with nevirapine and 
efavirenz and untreated (CTR); the RNAeasy mini 

kit (Qiagen, Germany) was used. Trace amounts 
of contaminant chromosomal DNA was eliminated 
by incubation with Rnase-free Dnase I (Invitrogen, 
Carlsbad, CA ), 1 U/μg of total RNA, for 15 min at 
room temperature; 200 ng of each RNA sample was 
used in a oligo(dT) cDNA synthesis, performed using 
the Thermoscript RT-PCR system (Invitrogen, USA). 

-
ing the Platinum Taq DNA Polymerase I (Invitrogen, 
USA), in a 50 μL reaction mixture containing 30 

Ebersberg, Germany) in an initial 2-min step at 94°C, 
followed by cycles of 30 s at 94°C, 30 s at 58-62°C, 
1 min at 72°C. Each oligo pair was used in sequential 

of cycles. PCR products were fractioned through 
1.4% agarose gels and visualized with UV transil-
luminator light.

Set of primers used for standard PCR are 
designed forward (fwd) and reverse (rev). Oligo-
nucleotide sequences and expected product sizes are 
listed below:

NNMT (NM 006169); PCR product size:188 bp
NNMT fwd 5’-tcaagcaggtgctgaagtgt-3’
NNMT rev 5’-atccatgatcaccaggaagc-3’
NNMT int 5’-agcacactgtgtctggatgc-3’

AFP (NM 001134); PCR product size:113 bp
AFP fwd 5’-agcttggtggtggatgaaac-3’
AFP rev 5’-tcttgcttcatcgtttgcag-3’
AFP int 5’-tccctcctgcattctctgat-3’

CD70 (EF 064709); PCR product size:110 bp
CD70 fwd 5’-aatcacacaggacctcagcaggacc-3’
CD70 rev 5’-agcagatggccagcgtcacc-3’
CD70 int 5’-agccgtagtaatggaatccca-3’

FRA2 (X 16706); PCR product size:125 bp
FRA2 fwd 5’-ccctgcacacccccatcgtg-3’
FRA2 rev 5’-tgattggtccccgctgctactgctt-3’
FRA2 int 5’-tccttagataatgcatccagtaa-3’

p 27 KIP1 (NM 004064); PCR product size: 184 bp
p 27 fwd 5’-gccctccccagtctctctta-3’
p 27 rev 5’-acagcccgaagtgaaaagaa-3’
p 27 int 5’-caggtagtttggggcaaaaa-3’
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GAPDH (NM 002046); PCR  product size: 650 bp 
Gapdh fwd 5’-ATTCAACGGCACAGTCAAGG-3’
Gapdh rev 5’-AAGGTGGAAGAGTGGGAGTT-3’
Gapdh int 5’-GGGAAGCCCATCACCATCT-3’.

Internal oligonucleotides were used as probe 
to hybridize PCR DNA transferred to Hybond N+ 

The induction of morphological differen-
tiation suggests that critical regulatory genes are 
modulated in response to the RT inhibitory treatment. 
This was investigated in semi-quantitative RT-PCR 
analysis of cultures treated with DMSO alone, or ne-
virapine or efavirenz for three cycles. In RCC derived 

the CD70 gene, a new diagnostic biomarker, known 
as a member of the tumor necrosis factor (ligand) 
superfamily (8); the FRA 2 gene, Fos Related Antigen 
2, associated also with apoptosis and regulator of cell 
proliferation, differentiation and transformation (9); 
the NNMT gene; the AFP gene; p27KIP1 gene.

RT-PCR results, in Figure-1, indicate that 
the CD70 gene and the FRA 2 gene were markedly 
down - regulated, in contrast with not treated tumor 
cells where expression levels for the same genes were 
considerably higher; whereas, the AFP gene, which 
encodes for a major plasma protein, which expression 
in adults is often associated with hepatoma and tera-
toma (10), and is thought to be the fetal counterpart 
of serum albumin, in RT-inhibited RCC, results in a 
down regulation of its mRNA expression level. In 
contrast, the NNMT gene, encoding for a cytokine 
that belongs to the tumor necrosis factor ligand 
family, involved in T cell antigen-presenting cell 
interactions, and along with CD70 shown to provide 
CD28-independent costimulatory signals (11), results 
in mRNA expression levels similar to DMSO control 
expression. We extended mRNA expression to another 
possible tumor marker: p27 KIP1. This gene encodes 
a cyclin-dependent kinase inhibitor, which shares a 
limited similarity with CDK inhibitor CDKN1A/p21. 
The encoded protein binds to and prevents the activa-
tion of cyclin E-CDK2 or cyclin D-CDK4 complexes 

and thus control the cell cycle progression at G1. The 
degradation of this protein is required for the cellular 
transition from quiescence to the proliferation state. 

that the p27 expression increase  was correlated to a 
decreasing tumor stage (12).

Thus, RT inhibitory drugs modulate the 
expression of critical genes implicated in the devel-
opment of transformed cells, concomitantly with 
the induction of differentiation-like state relative to 
quiescence; also, this reprogramming is reversible and 
is abolished when RT-inhibition is released (data not 
shown).

Preparation of Cell-Free RCC Lysates and RT 
Activity Assay

Cell free RCC lysates were prepared by 
lysing control, nevirapine and efavirenz treated 

Figure 1 – RT inhibitors modulate gene expression in primary 
RCC cell culture. RNA extracted from cells treated with DMSO 

PCR, blotted and hybridized with internal oligonucleotides.
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RCC cells grown till the third cycle (288 h) in 
vitro, using ice-cold lysis buffer (10mM Tris-
Hcl, pH=7.5; 1 mM MgCl2; 1mM EGTA; 0.1 mM 

10% glycerol).
Cell lysates (5x106 cells /100 μL of lysis 

buffer) were subjected to three freeze-and-thaw 
(liquid nitrogen/37°C) cycles, incubated for 30 min 
on ice and centrifuged for 30 min at 14,000 rpm 
at 4°C. The supernatant containing the RT activity 
was aliquoted, quickly frozen in dry ice and stored 
at -70°C.

The protein concentration was determined 
by the standard Coomassie (Pierce Chemical Co., 
Chester, England). RT was tested in a PCR-based 
(PBRT) assay as previously described (3) with 
minor modifications. Briefly, PBRT reactions 
contained cells lysate aliquots corresponding to 6 
ug of protein, 10 ng of bacteriophage MS2 RNA 
(Roche Diagnostics, Hertfordshire, England), 50 
mM Tris acetate (pH 8.4), 75 mM K acetate, 40 
mM Mg acetate, 5 mM DTT, 1mM of four nucleo-
tide triphosphate mix, 2 U of Rnase OUT and 30 
pmoL of MS2 reverse primer (R) (see below for 
the sequence) in a final volume of 20 uL. Reac-
tion mixture were incubated at 55°C for 1 hour 
followed by 5 min at 85°C. One microliter of E. 
Coli RNaseH (2U/uL) was added to each sample 
and further incubated at 37°C for 20 min. Control 
reactions were set up by omitting cell lysate (nega-
tive controls), or adding 1 uL of ThermoScript RT 
(Invitrogen, Karlsruhe, Germany) 15 U/uL (posi-
tive control). Two microliters from each reaction 
were mixed with 30 pmoL each of forward (F) 5’-
TCCTGCTCAACTTCCTGTCGAG-3’ and reverse 
(R) 5’-CATAGGTCAAACCTCCTAGGAATG-3’ 
MS2 primers and PCR-amplified using Thermo-
Script RT PCR kit (Invitrogen). PCR conditions 
were as follows: 95°C for 2 min; followed by 30 
cycles of 94°C for 30 sec, 58°C for 45 sec and 72°C 
for 1 min. The amplification product is a 112-bp 
DNA fragment spanning positions 21-132 at the 
5’ end of the MS2 RNA (GeneBank J02467). PCR 
products were fractioned through 1.5% agarose gel 
electrophoresis; Southern blotted filters were hy-
bridized with end-labeled internal oligonucleotide, 
5’-TTAATGTCTTAGCGAGACGC-3’.

RESULTS

In Vitro Treatment with RT Inhibitors 
Induces RCCs Proliferation Arrest

The in vitro treatment with RT non-nucleosidic 
inhibitors induced cell growth arrest in several human 
cell line cultures (6) and caused, in vivo, a growth arrest 
in nude mice inoculated human tumor (13). In a previ-
ous work, we reported that the RT inhibitor nevirapine, 
largely used in anti-HIV therapy, blocks the enzymatic 
activity of endogenous RTs in non infected proliferat-
ing cells, as revealed using a highly sensitive RT-PCR 
based in vitro assay (7), and, concomitantly, reduces the 
growth of human primary RCC cell culture (T1 N0 M0 
stage, II° grade) to prolonged exposure to RT inhibi-

efavirenz, were used. Primary culture cells were passed, 
counted and replated every 96 h with continuous drug 
re-addition (or DMSO alone in control cultures) for 
at least three 96 h-cycles. As shown in Figure-2, both 
inhibitors effectively reduced cell growth in primary 
cell culture, in nevirapine and efavirenz treated cells, 
comparing with control, with a stable effect during 
prolonged exposure. In Figure-2, we also show the 
relative rate of proliferation in nevirapine and efavirenz 
RCC primary culture relative to control culture (tumor 
derived primary RCC culture, not treated). During the 

at approximately 68% for nevirapine sample and 72% 
for efavirenz one (Figure-2). After the second and 
the third cycle, treated cells reduced the rate of their 
proliferation respectively to 31% (nevirapine treated) 
and 33% (efavirenz treated); it is clear that RT inhibi-
tors were responsible  for a 60% growth inhibition 

counts regarding cell death obtaining values similar 
to control (Figure-2).

RT Inhibitors Induce Differentiation in RCC 
Cells

It was relevant to determine whether RT in-
hibitors induced a differentiation-like state concomitant 

which acquire a typical dendritic-like phenotype in 
response to certain inducers of differentiation (14).
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Figure 2 – Renal carcinoma cells in vitro treatment with RT inhibitors. Treated RCC primary culture compared to ctr DMSO cultured 
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As shown in Figure-3, morphological change, 
revealed by cell shape and dendritic-like extensions, 
became evident within 4-5 days (96 h) of exposure to 
nevirapine or efavirenz, compared to DMSO-treated 
controls.

RT Enzymatic Activity Reduction in RCC 
Primary Cell Culture

In a previous  study we detected a functional 
RT activity in murine F9 cell line and in several hu-
man cell line (6). To assess whether an endogenous RT 
is also functional in RCC cell culture, we tested the 
ability of cell-free lysates prepared from in vitro RCC 
cell culture (tissue derived primary culture), inhibitors 
treated and not treated (DMSO), to retrotranscribe 

cell line (DMSO), nevirapine treated RCC cell line 
and efavirenz treated RCC cell line were incubated 

-
lish whether MS2 cDNA molecules had been newly 

cDNA product of the expected size (112 bp) was 
retrotranscribed from the RNA template by RCC cell 
line lysates (lane 1 and 2). There was no difference 
between the RT activity in free RCC line cell culture 
and RCC cell culture in presence of 0.1% DMSO.

The 112 bp-long cDNA product was only 
obtained when cell lysates and phage RNA were in-
cubated together, but not when RNA (lane 7) or lysate 
(lane 8) were omitted from incubation mixtures.

Furthermore, we sought to establish whether 
RT activity was sensitive to inhibition by nevirapine 
and efavirenz. The mechanism of nevirapine action is 
well characterized and the binding site of the molecule 
maps a hydrophobic pocket of the RT p66 subunit, 

Figure 3 –

cells, there is a morphological differentiation: in this case, the dendritic extensions are less evident, but they are also present, indicating 
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near - though not overlapping with - the polymerase 
active site.

Preincubation of cell lysates with nevirapine 
and efavirenz inhibited retrotrascription of the RNA 

in Figure-4, lanes 4 and 5, respectively. These results 
indicate that an endogenous RT activity is biologically 
functional in RCC in vitro cell culture and is sensitive 
to inhibition by nevirapine and efavirenz.

COMMENTS

This work highlights two unexpected aspects 
of the human genome that have implications for can-

retroposon sequences, described by Brouha and coll. 

a mechanism involved in the control of cell differ-
entiation and proliferation; second, pharmacological 
inhibition of the endogenous RT activity which they 
encode, can restore control of these traits in trans-
formed cells.

Figure 4 –

inhibitors (nevirapine, lane 4; efavirenz, lane 5). Negative controls were selectively depleted of MS2 RNA (lane 7), cell lysate (lane 8) 

The RT inhibitors nevirapine and efavirenz, 
used in our study, share a common biochemical mech-
anism of action by binding the hydrophobic pocket in 
the p66 of retroviral reverse transcriptase (HIV) of RT 
enzymes.  Although originally designed to target the 
HIV encoded RT, nevirapine  was also able to inhibit 
the endogenous retro-transcriptase activity present in 
non infected cells (6) as shown in a highly sensitive 
in vitro assay (7). We also demonstrated that both 
drugs reduce proliferation of RCC primary cultures 
derived transformed cells, largely independent from 
cell death. Concomitant with this, RT inhibitors treat-
ment induced a morphological transformation of the 
cells shape. The induction of morphological changes 
is rapid, different from phenotypic changes elicited 
by inhibitors of the telomerase-associated RT (TERT), 
which require an extensive treatment  period which 
can be as long as 120 days (16).

Cytokine therapies are used in  treatment 
of metastatic renal cell carcinoma.. However, these 

to a small subset of patients and are associated with 
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endothelial growth factor and platelet-derived growth 
factor signaling pathways as rational targets for an-
ticancer therapy. The multitargeted receptor tyrosine 
kinase inhibitors sunitinib and sorafenib have both 

in patients with RCC.  Based on these partial results, 
the discovery of new antitumoral targets checked by 
antiretroviral agents could  suggest the possibility  of 
a synergic therapy against neoplastic proliferation. 
Therefore, nevirapine and efavirenz could produce a 
cytostatic effect permitting multikinases inhibitors to 
enhance their tumor regression activity.

Together with  growth reduction and induc-
tion of partial differentiation, RT inhibition was 
responsible for the reprogramming of gene expres-
sion: this implicates endogenous RT in modulation of 
expression  for genes that promote the transition from 
highly proliferating, transformed phenotypes to low 
proliferating, differentiated phenotypes, suggesting 
that genome function could be the ultimate target of 
pharmaceutical inhibition of RT activity.

In the present study, we analyzed the expres-
sion of four genes, indicated as molecular biomark-
ers in RCC cells: AFP, NNMT, CD70, FRA 2 and 
p21KIP1 genes.

CD70 gene is strongly down-regulated in 
treated RCC derived primary culture,  as regards 
control of DMSO tumor cell culture, and this pattern 
is very similar to differentiated renal cells; although 
the role of this gene in cancer development and pro-
gression remains unclear, the encoded protein (type 
II trans-membrane glycoprotein) seems to mediate 
the interaction between T and B-lymphocytes and the 
natural killer cell-activation; it is also implicated in 
processes like cell proliferation, cell to cell signaling 
and induction of apoptosis by binding to its receptor 
CD27 (17). In several studies, high expression of 
CD70  has been found in malignant lymphomas and 
nasopharyngeal tumors (18) and in all examined clear 
cell tumors, whereas no expression occurred in the 
related normal epithelial cells.

Given that RCC can be considered as an im-
munogenic tumor, it is tempting to speculate that a 
CD70 over-expression can be associated to a possible 
immuno-escape for clear cell RCC: a strong reduction 
in expression level after RT inhibitors could  induce 

a reprogramming status where cell progression is ar-
rested and the cell partially differentiated.

The Fos protein FRA2 forms transcription 
factor complexes and has been described as a regulator 
of cell proliferation, differentiation and transformation 
and in some cases the expression of FOS gene has 
also been associated with apoptotic cell death (19). 
The mRNA expression pattern of FRA2 is differently 
regulated in treated and untreated cell culture: in the 

control sample the expression level was much lower.
AFP gene encodes alpha-fetoprotein, a major 

plasma produced by the yolk sac and liver during fetal 
life. Alpha-fetoprotein expression in adults is often 
associated with hepatoma or teratoma. AFP mRNA 
is a more reliable marker of metastasis compared to 
serum AFP (20).

p 27 KIP1 gene encodes a cyclin-dependent 
kinase inhibitor, which shares a limited similarity with 
CDK inhibitor CDKN1A/p21. The encodec protein 
binds to and prevents the activation of cyclin E-CDK2 
or cyclin D-CDK4 complexes, and thus controls the 
cell cycle progression at G1. The degradation of this 
protein, which is triggered by its CDK dependent 
phosphorylation and subsequent ubiquitination by 
SCF complexes, is required for the cellular transition 
from quiescence to the proliferative state.

Decreased p27 expression has been shown 
to be associated with aggressive tumor behavior and 
decreased patient survival in numerous human ma-
lignancies (12). Expression level of p27 mRNA in 
treated renal carcinoma cells is strongly up-regulated 
demonstrating that cells could reverse to a quiescent 
condition, prior differentiation.

Changes in gene expression are not inherited 
through cell division, but are reversible when RT inhi-
bition is released (data not shown). The reversibility of 
examined features after release of the inhibition sug-
gest that LINE-1 encoded RT is part of an epigenetic 
mechanism that can modulate gene expression and 
contributes to the molecular mechanisms underlying 
cell proliferation and differentiation.

CONCLUSIONS

The prospect of using RT inhibitors in RCC 
cancer therapy  could have obvious advantages given 
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their resistance to many therapeutical approaches such 
as chemo-, radio- and immunotherapy.

-
enous reverse transcriptase activity in tumor or prolif-
erative RCC cells opens the possibility for the involve-
ment of retro-elements and retrotrasposon-sequences 
in the control of the proliferative process. In this study, 
we attempted to establish a new therapeutic approach 
to arrest in vitro cell growth in a RCC-derived primary 
cell culture as a possible useful application in cancer 
treatment.
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Impaired barrier function of bladder epithe-
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-
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MATERIALS AND METHODS

Animals and Induction of Bladder 

catheter was inserted into the bladder and the urine 

Experimental Groups

-
st to 7th

o

-

Histopathology

-

Measurement of Urinary Hyaluronic Acid

-
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-
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Measurement of Urinary Sulfated GAG
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-

Statistical Analysis

-

RESULTS

Histopathology

PS and Control Groups

-

th th

-

th th

DMSO Groups

st

7th

-

st and 
7th st

th

GAG Measurement

PS and Control Groups

st th

st

and on the 7th
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th th

DMSO Groups

st

COMMENTS

-

Figure 1 – Histopathological analysis. Time course of effects of intravesical PS instillation on edema and vascular congestion grade 
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Table 1 – Pathological features in DMSO groups.

Group Edema Vascular Congestion PMN Count 
(median)

Mast Cell 
Count (median)

LMN Count 
(median)

1 day 7 days 1 day 7 days 1 day 7 days 1 day 7 days 1 day 7 days

0 0 0 0 0

0 0

‡ ‡ ‡ ‡ ‡ 0 0 0 ‡ 0

0 0 0 0 0

‡

also described in biopsies and cell culture obtained 

-

th th

-

-

-

of action and effects on bladder tissue function are 

-

-

st and 7th

support the initial complaint from some patients of 

-
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Figure 2 –

-

-

st and 
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at 7th

-

st

-

-

-
-

Figure 3 – Urinary GAG measurement. Time course of effects of intravesical PS or saline instillation on urinary HA (A) and urinary 

Table 2 – Urinary GAG levels in DMSO groups.

Group HA/Cr S-GAG
1 day 7 days 1 day 7 days

‡

‡
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International Braz J Urol Vol. 34 (4): 512-515, July - August, 2008

To the Editor,

This timely paper reviews the current status 
and respective roles of laparoscopic, robotically-as-
sisted and open radical prostatectomy in the manage-
ment of localized prostate cancer. While open radical 
prostatectomy remains the gold standard of treatment, 
a minimally-invasive approach has been available 
since 1997 in the form of laparoscopic radical pros-
tatectomy. Minimally-invasive approaches to radical 

approach seen with other procedures, including de-
creased patient blood loss and post-operative recovery 
time. The increased visualization, through digitally 
enhanced images that both magnify and illuminate the 

of this technically challenging procedure. However, 
laparoscopic surgery requires the acquisition of new 
anatomical perspectives, hand-eye coordination and 
the capacity to operate with limited tactile feedback 
and lack of 3-dimensional vision, all of which con-
tributes to its undeniably steep learning curve. More 
recently, robotic systems have been used as an ad-
ditional tool for the laparoscopic approach, with the 
hypothesis that they might improve the precision and 
accuracy of the anatomical dissection for the reasons 
outlined in the introduction of the current paper.

The authors concisely summarize the avail-
able contemporary literature, paying most attention to 
larger series from centers with established reputations 

for comparison include operative, oncological and 

functional outcomes, as well as a pertinent discus-

minimally-invasive approaches are seen in generally 
lower operative blood loss, marginally decreased com-
plication rates and shorter duration of catheterization. 

length of hospital stay often depends on more than sim-
ply the operative technique involved. Data concerning 
functional outcomes appears to be similar across the 
different techniques, but the authors rightly point out 

-

and the use of validated questionnaires. The long 

as yet limited long-term follow up is available for the 

survival appears comparable in the short to medium 
term, and what comparative studies exist show no 

Our own unit recently published a direct com-
parison of robotic-assisted versus pure laparoscopic 

were observed between the pure laparoscopic and the 
robotic-assisted procedure with regard to operative 
time, operative blood loss, length of hospital stay or 

seen in the robotic-assisted group (9.8%) compared to 

not been borne out in other similar studies (2,3). No 

Re: Comparison of Radical Prostatectomy Techniques: Open, Laparoscopic and 
Robotic Assisted

Rodrigo Frota, Burak Turna, Rodrigo Barros, Inderbir S. Gill

Section of Laparoscopic and Robotic Surgery, Glickman Urological Institute, Cleveland Clinic 
Foundation, Cleveland, Ohio, USA

Int Braz J Urol.  2008; 34: 259-69
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complications between the 2 groups. The rate of 

pure laparosocopy (15.8%) and the robotic-assisted 
procedure (19.5%). Our conclusion was that pure 
laparoscopic extra-peritoneal radical prostatectomy 
is equivalent to the robotic-assisted procedure in a 
centre experienced in laparoscopic techniques.

The current review is a welcome addition 
to the comparative literature regarding the status of 
minimally-invasive techniques against the well-estab-
lished gold standard of open surgery. Tooher et al., in 
their comprehensive review of this topic, concluded 
that any conclusions that can be drawn from these 
comparisons are limited by the nature of the available 
data (4). Well performed, randomized, controlled tri-
als are urgently required to provide stronger evidence 

up and the use of internationally validated measures 
of functional outcomes are essential.

REFERENCES

versus pure laparoscopic radical prostatectomy: a 
single institution experience. J Urol. 2007; 178: 478-
82.

-
cal prostatectomy: conventional and robotic. Urology. 

-
tomy: are there any differences? BJU Int. 2005; 96: 
39-42.

prostate cancer: a systematic review of comparative 
studies. J Urol. 2006; 175: 2011-7.

Dr. François Rozet &
Dr. Gordon P. Smith

Department of Urology, Institut Montsouris
Université Paris Descartes

42, Bd Jourdan, 75014
Paris, France

E-mail: francois.rozet@imm.fr

Systemic Treatment for Invasive Bladder Cancer: Neoadjuvant Chemotherapy 
and Laparoscopic Radical Cystectomy

To the Editor,

The standard treatment for invasive transi-

patterns can be found in this disease (1).

urologic surgery to reproduce traditional operations 

in the endoscopic environment in order to minimize 
morbidity without compromising cancer outcomes. 

-
ceived as a procedure that could actually diminishes 

nowadays: Mortality should not be higher than 2% 
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lower than 10% overall and 15% in pT3 or pT4 and 
the median number of pelvic nodes retrieved in the 

-
ously, orthotopic neobladder has become a surgical 
standard that improved the quality of life of these 
patients (3).

The surgical technique for radical cystectomy 

every case (2):

advanced tumors.
2. Minimal blood loss with early vascular control 

of superior and inferior vesical arteries.

Nowadays, the best outcomes in bladder 
cancer therapeutics are probably obtained when there 
is radical cystectomy in a systemic treatment setting. 

-
tages in patients with bladder cancer because it offers 
5% of survival and 14% decreased risk of associated 
disease mortality (1). One might argue that two third of 
the patients would be treated without any response and 
survival advantage may be outweighed by potential 
treatment morbidity, with an important number of pa-

however, selection of the population incorporated in 
the protocols should address this issue.

in the last two decades and advances accomplished 
in the management of pulmonary, cardiovascular and 
hemodynamic effects of pneumoperitoneum allows 
offering laparoscopy as a safe alternative for these 

has been reported with perioperative and functional 
outcomes comparable with open surgery and adequate 

one, and perhaps offer a more effective treatment for 

-
swers in this matter and this constitutes our proposal 
for laparoscopy teams and medical oncologist, to unite 

the main consideration for surgery in bladder carci-
noma was the precarious health of this patient’s popu-

(6) have reported important percentages of smokers 
(65%), hypertension (59%) and cardiac disease (17%) 

we know that physiological changes incurred as a 
result of pneumoperitoneum have minimal adverse 

-
scopic surgery; therefore, in the setting of systemic 

therapy. Minimizing operative trauma becomes even 
more important for these patients. To open the path,
there is need for clinical protocols incorporating these 
therapeutical options in order to address initially the 
morbidity and mortality while keeping in mind the 
oncological safety.

Take Home Message

The combination of two effective treatments 
-medical and surgical- would probably offer a great 
advantage to patients with invasive bladder cancer. 

morbidity surgical option to patients who have pre-
viously received chemotherapy for invasive bladder 
carcinoma.
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STONE DISEASE _______________________________________________________________

Climate-related increase in the prevalence of urolithiasis in the United States
Brikowski TH, Lotan Y, Pearle MS
Geosciences Department, University of Texas at Dallas, Richardson, TX 75080-3021, USA
Proc Natl Acad Sci USA. 2008; 105: 9841-6

An unanticipated result of global warming is the likely northward expansion of the present-day southeastern 
U.S. kidney stone “belt.” The fraction of the U.S. population living in high-risk zones for nephrolithiasis will 
grow from 40% in 2000 to 56% by 2050, and to 70% by 2095. Predictions based on a climate model of in-
termediate severity warming (SRESa1b) indicate a climate-related increase of 1.6-2.2 million lifetime cases 
of nephrolithiasis by 2050, representing up to a 30% increase in some climate divisions. Nationwide, the 
cost increase associated with this rise in nephrolithiasis would be $0.9-1.3 billion annually (year-2000 dol-
lars), representing a 25% increase over current expenditures. The impact of these changes will be geographi-
cally concentrated, depending on the precise relationship between temperature and stone risk. Stone risk may 
abruptly increase at a threshold temperature (nonlinear model) or increase steadily with temperature change 
(linear model) or some combination thereof. The linear model predicts increases by 2050 that are concentrated 
in California, Texas, Florida, and the Eastern Seaboard; the nonlinear model predicts concentration in a geo-
graphic band stretching from Kansas to Kentucky and Northern California, immediately south of the threshold 
isotherm.

Editorial Comment
This novel study raises important concerns and provokes many unique avenues for future investiga-

tion. It is ironic that as the polar ice melts, and water levels rise, we may need this water to prevent kidney 
stone disease!

In developed countries, we live in climate-control; ambient temperature set at 65 or 70 degrees F, ir-
respective of time of season. The health risk posed by rises in mean annual temperature (MAT) and heat index 

-
tion etc.) The risks of global warming on stone formation will be more acutely felt by those living in areas not 
fortunate to have air-conditioning.

The authors note that heat stress and heat index may have a closer link to the distribution of the stone 
belt than MAT. As scientists debate the “positive water vapor feedback” that links humidity with global warm-
ing, it will be important to consider this for stone risk projections. In addition, the interplay between vitamin-D 
metabolism, stone risk and atmospheric changes deserves further study.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com

Accuracy of urinary dipstick testing for pH manipulation therapy
Desai RA, Assimos DG
Department of Urology, Wake Forest University, Winston Salem, North Carolina, USA
J Endourol. 2008; 22: 1367-70



518

Urological Survey

Purpose: To determine the accuracy of urinary dipstick testing for pH manipulation therapy.
Materials and Methods: Three commercial brands of dipstick paper were used to measure the pH of 100 fresh 
urine specimens from patients with urologic diseases. These were all read by an experienced medical techni-
cian. The pH of these specimens was also measured with an electrochemical pH meter (“gold standard”) per-

Results: The accuracies of the dipsticks for determining pH were as follows: 54.8% to 92.8% for less than 6, 
45% to 97.5% for 6 to 7, 72.2% to 83.3% for greater than 7. One of the dipsticks assessed had the lowest accu-

Conclusion: The targeted pH range for urinary pH manipulation therapy is 6 to 7. These results indicate that 
dipstick testing may be applicable to monitor patients on pH manipulation therapy and modify treatment when 
necessary. The accuracy of the device used for this purpose, however, must be determined before use.

Editorial Comment
The authors conducted a well-designed and elegant evaluation of an important question that impacts 

clinical practice. This study evaluated trained medical technicians - it would be critical to evaluate the ability 
of the patient to correctly read the urine pH using a dipstick, as this strategy is best suited for home-monitoring. 
Monitoring pH levels over 7 is of particular importance to avoid increasing the risk of calcium phosphate crys-
tallization, and as such, the litmus paper proved superior in this regard. Similarly, the litmus paper was most 
accurate at providing “positive feedback” in the face of a therapeutic pH of 6-7. The authors plan to evaluate 
a handheld pH meter accurate to within 0.1 pH units for home therapy that costs less than $100. The authors 
recommend checking the urinary pH three times a day during initial titration of therapy.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com

ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Risk score and metastasectomy independently impact prognosis of patients with recurrent renal 
cell carcinoma
Eggener SE, Yossepowitch O, Kundu S, Motzer RJ, Russo P.
Department of Urology and Division of Solid Tumor Oncology, Memorial Sloan-Kettering Cancer Center, New 
York, New York, USA
J Urol. 2008; 180: 873-8; discussion 878

patients with disease recurrence following nephrectomy for nonmetastatic renal cell carcinoma.
Materials and Methods: A retrospective analysis was performed in 129 patients with localized renal cell car-
cinoma treated with partial or radical nephrectomy and subsequently diagnosed with disease recurrence. At 
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recurrence a previously validated risk score based on Karnofsky performance status, interval from nephrec-
tomy, and serum hemoglobin, calcium and lactate dehydrogenase was used to categorize patients as being at 
favorable, intermediate or poor risk. Survival from time of recurrence was assessed based on risk categoriza-
tion and metastasectomy.
Results: Median time from nephrectomy to recurrence was 16 months. The risk score was strongly associated 
with median survival and the 2-year survival rate, including 73 months and 81% for favorable risk, 28 months 
and 54% for intermediate risk, and 6 months and 11% for poor risk, respectively (log rank < 0.001). Metasta-

(interaction analysis p = 0.8). On multivariate analysis a better risk category and metastasectomy were each 
independently associated with more favorable survival (each p < 0.001). When combined, they provided 6 risk 
categories with an estimated 2-year survival of 0% to 93%.
Conclusions: The clinical course in patients with recurrent renal cell carcinoma following nephrectomy can be 
variable. It is independently impacted by an objectively determined risk score and whether the patient under-
goes metastasectomy.

Editorial Comment
This retrospective study demonstrated prognostic roles of metastasectomy and an established risk 

carcinoma.
Although the metastectomy may improve survival in the favorable group, the limitations of this retro-

spective study still do not answer all the questions for the less favorable group of patients.

that we will improve the lives of these patients.

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

Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA

E-mail: fernando.kim@uchsc.edu

Conversion during laparoscopic surgery: frequency, indications and risk factors
Richstone L, Seideman C, Baldinger L, Permpongkosol S, Jarrett TW, Su LM, Pavlovich C, Kavoussi LR
North Shore-Long Island Jewish Health System, New Hyde Park, New York, USA
J Urol. 2008; 180: 855-9

Purpose: There are limited data on the indications for open conversion during laparoscopic surgery. The fre-

series of laparoscopic operations.
Materials and Methods: We reviewed our database of 2,128 laparoscopic operations performed between 1993 
and 2005, including radical nephrectomy in 549 patients, simple nephrectomy in 186, partial nephrectomy in 
347, donor nephrectomy in 553, pyeloplasty in 301, nephroureterectomy in 106 and retroperitoneal lymph node 
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Clinicopathological features between patients requiring conversion and those who did not were compared.

(96.7%) who did not (group 2). The frequency of conversion was greatest during nephroureterectomy (8.49%), 
followed by simple nephrectomy (5.91%), retroperitoneal lymph node dissection (4.65%), partial nephrec-
tomy (4.32%), radical nephrectomy (2.91%), donor nephrectomy (2.53%) and pyeloplasty (0.33%). The ab-

reaching a nadir of less than 1% per year. Conversion was inversely related to case volume and cumulative 
experience. Indications included vascular injury in 38.5% of cases, concern with margins in 13.5%, bowel 
injury in 13.5%, failure to progress in 11.5%, adhesions in 9.6%, diaphragmatic injury in 1.9% and other in 
11.5%. The distribution of indications remained similar with time. There were no differences in patient age, 
gender, surgical history, American Society of Anesthesiologists score or tumor stage between groups 1 and 2. 
In groups 1 and 2 mean operative time was 304 vs. 219 minutes and estimated blood loss was 904 vs. 255 cc 
(each p < 0.0001).
Conclusions: The rate of conversion during laparoscopic surgery is not uniform across procedures and it is 
important for patient counseling. The most common indication for conversion is vascular injury. Importantly 
the frequency of conversion is dynamic and likely related to case volume and cumulative experience.

Editorial Comment
Conversion of laparoscopic to open surgery is not a complication in my view.

the patient. This large series of laparoscopic cases demonstrate that the vascular injuries are responsible for the 
majority of the conversions. The longer the clinical experience the rate of conversion tends to decrease even in 

being of the patient encouraging novice surgeons to perform it when suited.

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

Assistant Professor, Univ Colorado Health Sci Ctr
Denver, Colorado, USA

E-mail: fernando.kim@uchsc.edu

IMAGING ______________________________________________________________________

Development of renal scars on CT after abdominal trauma: does grade of injury matter?
Dunfee BL, Lucey BC, Soto JA
Department of Radiology, Division of Body Imaging, Boston University Medical Center, Boston, MA, USA
AJR Am J Roentgenol. 2008; 190: 1174-9

Objective: The objective of our study was to determine whether there is an association between the grade of a 
traumatic renal injury and the subsequent development of renal parenchymal scars on CT.
Materials and Methods: We performed a retrospective study encompassing all acute trauma patients admitted 
to our institution over a 42-month period found to have renal parenchyma injuries on initial MDCT and also 

sustained blunt (n = 44) or penetrating (n = 10) abdominal trauma. The renal injuries were graded by two 
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radiologists according to the Organ Injury Scaling Committee of the American Association for the Surgery of 
Trauma (AAST), grades I through V. Follow-up CT was reviewed for the presence of parenchymal distortion, 
scarring, or perfusion defects. 
Results: Of the 54 patients, 12 had grade I injury, eight had grade II injury, 22 had grade III injury, 10 had grade 
IV injury, and two had grade V injury. Grades I and II traumatic renal injuries were undetectable on follow-up 
CT. Grade III injuries resulted in the development of renal scars in 14 of 22 (64%) patients. Scarring resulted 
in all patients with grades IV and V injuries.
Conclusion: Grades I and II renal injuries heal completely, whereas higher grades of renal trauma result in per-
manent parenchymal scarring. Hence, incidentally discovered renal scars in patients with a history of minor re-
nal trauma should be attributed tentatively to other causes that may or may not require additional investigation.

Editorial Comment
Since the preservation of long-term renal function is often better when renal injuries are treated nonop-

eratively, in stable patients, conservative management may be preferable even in high-grade injuries. Surgery 
or interventional radiographic procedures will be used mainly in patients presenting extensive devitalized renal 
tissue, active hemorrhage, or a large injury to the collecting system with progressive renal compression on fol-
low-up or with ureteral disruption, Overall, with modern management techniques, renal salvage rates approach 
85-90%. This report focuses on the follow-up of traumatic blunt or penetrating renal parenchymal damage. 
The authors used initial and a follow-up CT, which was performed at least 1 month after trauma. The authors 
concluded that Grades I and II renal injuries heal completely but most of Grade III an all Grades IV and V were 
associated with variable degree of parenchymal distortion, scarring or perfusion defects. The healing and scar 
formation were directly correlated with the severity of injury. This is an important observation since areas of 

reasons. Radiologist should consider sequelae of high grade renal lesion among the causes of renal scarring 
such as pyelonephritis, renal emboli and systemic vasculites. We have also to remember that other late compli-
cations after renal trauma are hydronephrosis and calculus formation (both secondary to scarring in the region 

Dr. Adilson Prando
Chief, Department of Radiology and

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

E-mail: adilson.prando@gmail.com

Prostate cancer: is inapparent tumor at endorectal MR and MR spectroscopic imaging a favor-

Cabrera AR, Coakley FV, Westphalen AC, Lu Y, Zhao S, Shinohara K, Carroll PR, Kurhanewicz J
Department of Radiology, University of California, San Francisco, CA, USA
Radiology. 2008; 247: 444-50

Purpose: To retrospectively determine whether inapparent tumor at endorectal magnetic resonance (MR) im-

active surveillance for management.
Materials and Methods: Committee on Human Research approval was obtained and compliance with HIPAA 
regulations was observed, with waiver of requirement for written consent. Ninety-two men (mean age, 64 years; 
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baseline endorectal MR imaging and MR spectroscopic imaging, and who had selected active surveillance for 

Gleason score was 6. Two readers with 10 and 3 years of experience independently reviewed all MR images 
and determined whether tumor was apparent on the basis of evaluation of established morphologic and meta-

PSA measurements. Multiple logistic regression analysis was used to investigate the relationship between the 
clinical parameters and tumor apparency at MR imaging and the biochemical outcome.
Results: At baseline MR imaging, readers 1 and 2 considered 54 and 26 patients, respectively, to have inappar-
ent tumor (fair interobserver agreement; kappa = 0.30). During a mean follow-up of 4.8 years, 52 patients had 

found between the baseline clinical stage, Gleason score, serum PSA level, or the presence of apparent tumor 
at endorectal MR imaging and MR spectroscopic imaging for either reader and the biochemical outcome (P > 
.05 for all).

-
ency in prostate cancer patients who select active surveillance for management do not appear to be of prog-
nostic value. (c) RSNA, 2008.

Editorial Comment
Endorectal MR imaging (MRI) and magnetic resonance spectroscopic imaging (MRSI) is emerging as 

a useful technique for detection and local evaluation of prostate cancer extent and aggressiveness. Combined 

techniques are also capable of detecting tumor in the transition zone and may reduce the rate of false-negative 
biopsies and hence decrease the need for more extensive biopsy protocols and multiple repeat biopsy proce-
dures. The authors of this retrospective study show that tumor apparency or inapparency on MRI/MRSI has no 
predictive value in the active-surveillance population. In other words, in patients with-low risk prostate cancer, 
tumor apparency or inapparency on baseline imaging studies are not helpful in predicting disease progression. 
Patients with negative MRI+MRSI examinations were just as likely to develop an increasing PSA level (pro-
gression of disease) as those with radiologically apparent tumors. We agree with the authors’ statement that the 
results of this study do not undermine the role of MRI/MRSI in the evaluation of prostate cancer. In a previous 
study using extended prostate biopsy (12 cores) as a reference, MRI/MRSI showed a negative predictive value 
of 100% for the detection of prostate cancer (1). In our small sample, all patients with tumor inapparency on 
MRI/MRSI had negative extended biopsy. Since published data from the Prostate Cancer Prevention Trial 
demonstrated that there is no PSA level below which the risk of having prostate cancer is zero, probably the 
same is happening with currently available armamentarium used to predict its progression. As shown in this 
study PSA levels and Gleason scores, similar to MRI/MRSI, are of limited value in predicting disease progres-

Reference
Prando A, Kurhanewicz J, Borges AP, Oliveira EM Jr, Figueiredo E: Prostatic biopsy directed with endorectal MR 

Dr. Adilson Prando
Chief, Department of Radiology and

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

E-mail: adilson.prando@gmail.com
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UROGENITAL TRAUMA ________________________________________________________

Penetrating external genital trauma: a 30-year single institution experience
Phonsombat S, Master VA, McAninch JW
Department of Urology, San Francisco General Hospital and University of California, San Francisco, San 
Francisco, California, USA
J Urol. 2008; 180: 192-5; discussion 195-6

Purpose: We examine the characteristics, outcomes and incidence of penetrating external genital trauma at our 
level I trauma center.
Materials and Methods: Patient records entered into our urological trauma registry were reviewed from 1977 
to August 2006. 
Results: A total of 110 patients sustained penetrating external genital trauma. Injuries were divided into gun-
shot wounds (49%), stab wounds/lacerations (44%) and bites (7%). Half of the stab wounds/lacerations were 
self-emasculation injuries. Operative exploration was performed in 78%, 63% and 75% of gunshot wounds, 
stab wounds/lacerations and bite injuries, respectively. Of 6 patients with complete penile amputations 5 un-
derwent replantation with an 80% success rate. Testicular injury occurred in 39% and 27% of patients with 
gunshot wounds and stab wounds/lacerations, respectively. Of the 24 testicles injured via gunshot wounds 18 
were reconstructed (75%). Testicular salvage rates were 24% (4 of 17) for self-emasculation stab wounds and 
20% (1 of 5) for all other stab wounds/lacerations injuries. Of patients with penetrating external genital trauma 
11% also had associated urethral injuries. The incidence of penetrating external genital trauma has remained 
stable during the last 30 years (r(2) = 0.98). Of patients treated with operative exploration 8% and of those 
treated nonoperatively 4% reported complications.
Conclusions: Conservative débridement of penetrating injuries to the external genitalia should be stressed 

(75%) compared to stab wounds/lacerations injuries (23%) (p <0.001). A select group of patients with penile 
-

ment of the penetrating external genital injury with minimal morbidity.

Evaluation and management of gunshot wounds of the penis: 20-year experience at an urban 
trauma center
Kunkle DA, Lebed BD, Mydlo JH, Pontari MA
Department of Urology, Temple University Hospital, Philadelphia, Pennsylvania, USA
J Trauma. 2008; 64: 1038-42

Background: Although gunshot injuries to the penis occur relatively infrequently in patients with penetrating 
trauma, they often present dilemmas of subsequent evaluation and management. We review our extensive 
experience with gunshot wounds to the penis at a high volume urban trauma center.
Methods: The urologic trauma database was retrospectively reviewed to extract and compile information from 
the records of 63 patients treated for gunshot wounds to the penis. Data were accumulated for a 20-year period 

-
ment of these injuries.
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Results: Penile gunshot wounds were associated with additional injuries in 53 of 63 (84%) patients. A total of 
48 (76%) patients were taken to the operating room and 44 (70%) penile explorations were performed. Evalu-
ation included retrograde urethrogram in 50 of 63 (79%) patients and was diagnostic for urethral injury in 11 
of 12 (92%) cases. Primary urethral repair was performed in 8 of 12 (67%) patients with urethral injury versus 
4 of 12 (33%) who underwent urinary diversion by means of suprapubic cystotomy.
Conclusions: Evaluation and management of gunshot wounds to the penis may potentially be complex. Ret-

whom follow-up is available. Additional studies are needed to prospectively evaluate techniques for manage-
ment of gunshot urethral injuries.

Editorial Comment
The above two articles are from major trauma centers in the US, from San Francisco and Philadelphia. 

The San Francisco paper is unique in that the 30 year experience is the cumulative experience of one surgeon 

conclusions of this paper.
Overall, both papers illustrate that penetrating genital injuries occur uncommonly – even in major trau-

ma centers, only 3 or so cases per year. Such rare events, further values the conclusions and cumulative experi-
ence of papers over such long study period. Aside from evaluating the injury to the genitals, all patients need 
to be evaluated according to AAST trauma protocols, including routine radiographs of the chest and abdomen, 
with entrance and exit wounds marked with radio-opaque markers. General surgical principles for managing 
penetrating injuries apply well to external genitalia trauma, except for wounds of the corpora cavernosum and 
spongiosum, which should be treated like vasculature, with limited debridement and good hemostatic closure, 
except repaired with absorbable suture material. General management consists of meticulous hemostasis, vig-
orous saline lavage, removal of foreign bodies, hematoma evacuation, conservative debridement of devital-
ized tissue, repair of associated injuries, and primary wound closure. Infection is rare in properly debrided 
wounds.

Penetrating injuries to the penis (deep to Buck’s fascia) demand evaluation for associated urethral 
injury by either retrograde urethrography or cystoscopy. Surgical exploration should be performed in all cases 

-
gests a urethral injury and warrant evaluation. Corporal injuries should be repaired primarily with absorbable 
sutures. Low velocity penetrating urethral injuries should be repaired primarily – typically by an anastomotic 
urethroplasty. Primary realignment for such urethral injuries often results in high urethral strictures rates. 
Staged urethral injury repair is often reserved for extensive injuries – as is often seen in high velocity gunshot 
wound tissue injuries Patients with injuries to the scrotum deep to Dartos fascia or with scrotal swelling also 
warrant exploration. Penetrating wounds to the scrotum damage a testis or cord roughly half the time. Once 
the testis is struck, the chance to salvage the testis after a low velocity GSW is 25 -50%. This contrasts sharply 

involve the vascular cord, and thus explaining the reported poor salvage rate.

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

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

E-mail: brandess@wudosis.wustl.edu
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PATHOLOGY __________________________________________________________________________

Diffuse adenosis of the peripheral zone in prostate needle biopsy and prostatectomy specimens
Lotan TL, Epstein JI
Departments of Pathology and Urology Oncology, The Johns Hopkins Medical Institutions, Baltimore, MD, 
USA
Am J Surg Pathol. 2008; 30: Epub ahead of print

We have observed a group of typically younger patients with multiple foci of small, nonlobular, crowded, but 
relatively bland acini on needle biopsy and in prostatectomy specimens. It is unclear whether this architectural 
pattern, which we have termed diffuse adenosis of the peripheral zone (DAPZ), is simply a crowded glandular 
variant of normal prostate morphology or whether it represents a risk factor for the development of prostatic 
carcinoma. We studied 60 cases of DAPZ on needle biopsy in our consult practice from 2001 to 2007. Cases, 
on average, showed 72% of cores involved by DAPZ. Average patient age was 49 years (range: 34 to 73) and 

(72%) men had available clinical follow-up with 35 (81%) patients undergoing rebiopsy and 8 (19%) followed 
with serial PSA measurements. Patients who were rebiopsied after DAPZ diagnosis had higher PSA levels than 
those who were followed by PSA levels alone (6.2 vs. 3.1 ng/mL, P = 0.04). Of the rebiopsied cases, 20 (57%) 
were subsequently diagnosed with carcinoma, with an average of 15 months elapsed between initial biopsy 
and carcinoma diagnosis. Although the majority of tissue sampled in a typical DAPZ case had no cytologic 
atypia, in 65% of cases there were admixed rare foci of atypical glands with prominent nucleoli comprising < 
1% of submitted tissue. Patients with a subsequent diagnosis of carcinoma were more likely to have had DAPZ 

slides. Eleven had Gleason score 3+3=6 adenocarcinoma in addition to background DAPZ; 9 showed periph-

as cancer on biopsy, no carcinoma was found at prostatectomy. DAPZ is a newly described and diagnostically 
challenging mimicker of prostate cancer seen in prostate needle biopsies from typically younger patients. Our 

Editorial Comment
Adenosis is a focal lesion that may be confused with carcinoma in transurethral resection specimens 

(1) or in needle biopsy specimens (2). Another commonly used term for adenosis is atypical adenomatous 
hyperplasia (3). Epstein prefers the term adenosis, as prefacing adenomatous hyperplasia with the term atypi-
cal has adverse consequences in terms of practical patient management considering that there are little data in 
support of a relation between adenosis and carcinoma. By designating these lesions as atypical, many patients 
will be subjected to unnecessary repeat biopsies.

In general this lesion is not reported by the pathologist being only a problem in the differential diagno-
sis with adenocarcinoma. Immunohistochemistry is useful for the correct diagnosis. Lotan and Epstein report 
a variant of adenosis that is diffuse and seen in younger patients in prostate needle biopsies. Forty-three (72%) 
men had available clinical follow-up with 35 (81%) patients undergoing rebiopsy. Of the rebiopsied patients, 
20 (57%) were subsequently diagnosed with carcinoma, with an average of 15 months elapsed between initial 
biopsy and carcinoma diagnosis.

The authors consider this newly described variant of adenosis diagnostically challenging mimicker of 
prostate cancer seen in prostate needle biopsies from typically younger patients (average patient age 49 years). 

-
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should be reported by the pathologists.
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radical prostatectomy: histologic features and pitfalls
Chuang AY, Epstein JI
Department of Pathology, Koo Foundation Sun Yat-Sen Cancer Center, Taipei, Taiwan
Am J Surg Pathol. 2008; 32: 1201-6

Capsular incision (CI) refers to the urologist transecting either benign or malignant prostatic tissue, where 

diagnosis varies among pathologists. Between 1993 and 2004, we reviewed 186 radical prostatectomies that 

extension (EPE), seminal vesicle invasion, or lymph node spread] (n = 143); (2) positive surgical margin in 

margins with either CI or OC M- were considered CI with positive margins in 57.1% of cases on review. Cases 
in all 3 groups not considered positive margins with CI were on review equally divided between diagnoses of 

-

(N = 12, 30.8%), posterior (N = 6, 15.4%), and anterolateral (N = 2, 5.1%). Familiarity with different patterns 
of EPE in different anatomic locations and applying strict criteria for diagnosing CI into tumor can minimize 
overcalling CI and can provide accurate feedback to urologists to prevent iatrogenic positive margins.

Editorial Comment
Positive surgical margin (vesical, urethral or circumferential) in radical prostatectomy specimens is a 

1.

2.

3.
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progression varies from 36% to 72% in the literature (1). In our Institution, the progression in 300 patients was 
37% after 5 years of follow-up.

-
cal margins (2):

b) Iatrogenic surgical margin occurs whenever there is a transection of the intraprostatic tumor. If this occurs, 
one cannot determine whether there is extraprostatic extension in the region of incision into the prostate as the 
edge of the prostate has been left in the patient. Unless there is extraprostatic extension in other areas of the 
surgical specimen, the pathologic stage is called pT2+;
c) Non-iatrogenic surgical positive margin occurs whenever there is an inability to widely excise tumor show-
ing extraprostatic extension.

It is worth mentioning the possibility of positive surgical margins in normal prostatic glands. This is 
not routinely reported by the pathologist; however, it is very important to report in cases of limited carcinoma 
in the surgical specimen. In these cases, biochemical (PSA) progression following surgery may be due to 
normal glands left in the patient. In our Institution, no patient with limited carcinoma in the specimen had bio-
chemical progression, except 3 patients. Reviewing the prostatectomy slides, we found that all 3 patients had 
frequent and extensive positive surgical margins in normal glands.
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INVESTIGATIVE UROLOGY _____________________________________________________

Protein oxidation as a novel biomarker of bladder decompensation
Kalorin CM, Mannikarottu A, Neumann P, Leggett R, Weisbrot J, Johnson A, Kogan BA, Levin RM
Albany Medical College, Albany, NY, USA
BJU Int. 2008; 102: 495-9

Objective: To measure the degree to which partial bladder outlet obstruction (PBOO) results in oxidative blad-
der damage, which subcellular components of the bladder are affected and whether these changes correlate 
with bladder function.
Materials and Methods: In all, 32 rabbits were divided into four groups. Each group underwent PBOO for 1, 2, 
4, and 8 weeks, respectively. Bladder tissue from each group was homogenized and separated into subcellular 

1.

2.
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fractions via differential centrifugation. The carbonyl content within the subcellular fractions, including the 

Results: Total bladder oxidation increased with duration of obstruction across all subcellular fractions. The 
largest increase in total oxidation occurred between 4 and 8 weeks. Protein oxidation density in the nuclear 
and microsomal fractions both showed increases at 2 weeks obstruction, decreases at 4 weeks, and then large 
increases at 8 weeks. The increase in protein oxidation density between 4 and 8 weeks obstruction was most 
pronounced in the microsomal fraction.
Conclusions: Overall bladder protein oxidation increased with the duration of obstruction and increased at a 
greater rate during the transition to decompensation. Furthermore, the subcellular fraction that exhibited the 
most oxidation was the microsomal pellet. The amount of protein oxidation correlated with the functional 
changes in the bladder.

Editorial Comment
In this interesting and welcome experimental study, the authors created surgically partial bladder outlet 

obstruction (PBOO) in 32 rabbits. They were interested to analyze whether oxidative stress measured after 
PBOO would correlate with the function of the bladder and whether markers of oxidative stress might serve as 
a biomarker of the progression to bladder decompensation.

rabbit bladder. They concluded that overall bladder protein oxidation increases with the duration of obstruction 
and increases at a greater rate during the transition to full decompensation. They speculated that in the clinical 

microsomal protein oxidation and determine the degree to which the patient is moving towards decompensa-
tion. Of course, theoretically, it could be done, but probably it will be hard to put in clinical use. 

The authors are to be congratulated for this elegant study that opens new avenue for the understanding 
and management of benign prostatic hyperplasia consequences.
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The potential of hormones and selective oestrogen receptor modulators in preventing voiding 
dysfunction in rats
Tantiwongse K, Fandel TM, Wang G, Breyer BN, Walsh TJ, Bella AJ, Lue TF
Knuppe Molecular Urology Laboratory, Department of Urology, University of California-San Francisco, San 
Francisco, CA, USA
BJU Int. 2008; 102: 242-6

Objective: To investigate whether oestrogen, selective oestrogen receptor modulators (SERMs), and growth 
hormone (GH) can prevent the development of voiding dysfunction in a postpartum postmenopausal rat model 
of voiding dysfunction.
Materials and Methods: Immediately after spontaneous delivery, nine primiparous Sprague-Dawley rats served 
as uninjured controls (sham group) and 54 underwent intravaginal balloon dilation. On day 7, the 54 subject 
rats underwent bilateral ovariectomy. A week later, six treatment groups of nine rats were randomized to re-
ceive: normal saline (injured control group), 17beta-oestradiol (E(2)), raloxifene, levormeloxifene, GH, or 
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GH + E(2). The treatment groups received daily subcutaneous injections for 3 weeks. The effects of hormone 

Results: The sham rats had a mean (sd) voiding frequency of 3 (0.87) times in 10 min and a bladder capacity 
of 0.43 (0.13) mL with smooth cystometry curves. The number of rats in each treatment group (each group 
contained nine rats) that had voiding dysfunction was as follows: E(2), three; raloxifene, six; levormeloxifene, 
four; and controls, four (P > 0.05 among the groups). Only one rat in the GH-treated group and no rats in the 

than in the controls (P = 0.041).
Conclusion: This functional data suggest that the development of voiding dysfunction can be prevented by 
short-term administration of GH and GH + E(2) in our rat model. SERMs and E(2) alone seem to have no 
therapeutic effect.

Editorial Comment
This is a wished study by Dr. Lue and collaborators that have been working on this topic for the 

last years. They analyzed if short-term therapy with ultra-low dose of estrogen, selective estrogen receptor 
modulators (SERMs), and growth hormone (GH) can prevent the development of voiding dysfunction in a 
postpartum, postmenopausal voiding dysfunction rat model. By using conscious cistometry, developed in its 
own laboratory, the authors found that short-term therapy with E2, SERMs and GH suggest that, in the dosage 
and duration used, GH and GH + E2 seem to prevent the development of voiding dysfunction while E2 alone 

hormones on voiding, with the consequent clinical implications for treating and preventing post-partum and 
postmenopausal voiding dysfunction.
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RECONSTRUCTIVE UROLOGY __________________________________________________

A collagen matrix derived from bladder can be used to engineer smooth muscle tissue
Kim BS, Atala A, Yoo JJ
Department of Bioengineering, Hanyang University, Seoul, South Korea

We have previously demonstrated that a collagen matrix derived from lamina propria, commonly 
known as bladder submucosa (BSM matrix), is a suitable biomaterial for several urologic applications, includ-
ing reconstruction of the bladder and urethra in experimental models and clinical trials. In the present study, 
we evaluated the physical properties of BSM as well as its biocompatibility, cellular interactions, and ability 
to support the formation of functional tissue in order to determine whether this biomaterial could serve as a 
matrix for urinary smooth muscle tissue engineering. BSM matrix resembles the extracellular matrix of blad-
der submucosa in its native structure, composition, and mechanical properties. BSM matrix supported normal 
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mitochondrial metabolic and proliferative functions of human urinary smooth muscle cells and did not induce 
cytotoxic effects in vitro. When implanted in vivo, BSM matrix promoted the regeneration of urinary smooth 

BSM matrix would be a useful biomaterial for urinary smooth muscle reconstruction.

Editorial Comment

decade. Which scaffold might be the best still seems to be not clear. The paper of Kim et al. investigated the 
native structure of Bladder Submucosa Matrix (BSM), seeded with smooth muscle cells as a composition and 
its mechanical properties. Compared to previous publications the extended investigation was performed in a 
tissue-engineered seeded fashion, but as Piechota et al. (1) previously demonstrated (and further investigated 
by Dahms et al. (2), the acellular Bladder Matrix Graft (BMG) fully regenerated and functioned as native blad-
der tissue.

(3). However, the use of SIS® by Cook in the context of pre-seeding scaffold did not always demonstrate the 
expected success (4). Through the investigation of BSM, Kim et al. compared unseeded scaffolds; they found 
that BSM demonstrated a faster functional regeneration, thus underlining, depending on its thickness, that an 
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Laparoscopic ureteroneocystostomy and psoas hitch for post-hysterectomy ureterovaginal 

Modi P, Gupta R, Rizvi SJ
Department of Urology and Transplantation Surgery, Institute of Kidney Diseases and Research Centre, Insti-
tute of Transplantation Sciences, Civil Hospital Campus, Asarwa, Ahmedabad, Gujarat, India
J Urol. 2008; 180: 615-7
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Purpose: We assessed the results of laparoscopic ureteroneocystostomy with a psoas hitch for iatrogenic lower 

Materials and Methods: Between July 2003 and November 2007, 18 patients with iatrogenic lower ureteral 

with a psoas hitch. Of the patients 17 underwent abdominal or vaginal hysterectomy, while in 1 with a ruptured 
gravid uterus emergency hysterectomy was done for uncontrolled bleeding. Mean patient age was 35.5 years 
(range 23 to 45) and mean time to surgery since the injury was 2.2 months (range 1.5 to 3.5). Transperitoneal 
3 or 4 port laparoscopic ureteroneocystostomy with a psoas hitch was performed.
Results: Of the procedures 17 were completed successfully. Intraoperative cardiac arrhythmia occurred in 1 
patient due to pneumoperitoneum and hypercarbia, requiring open conversion. Mean operative time was 2.5 
hours (range 1.9 to 2.8) hours, mean blood loss was 90 ml (range 45 to 150) and total hospital stay was 5.3 
days (range 2.9 to 8). The nephrostomy tube was blocked on the table in all patients and it was removed on 
day 7. At an average followup of 26.4 months (range 3 to 52) postoperative excretory urography did not reveal 

-
tion.

Editorial Comment

which seems to be very convincing and is supported with the recent publication of Patill et al. (1,2).
With the increased integration of laparoscopic surgery in our department, similar cases have been 

to avoid any foreign material and comparatively use a clip at the distal ureter thermofusion to seal the ureter 

double-J-stent usually secures drainage of the kidney without the requirement of a nephrostomy tube. Only in 
those cases with a stricture a nephrostomy tube is required, which will be replaced intraoperatively while per-
forming the ureteroneocystostomy into the bladder dome using a double-J-stent. After four weeks in particular, 
in women the double-J-stent can be removed without the need of anesthesia. In the context of mini-percutane-
ous nephrolithomy, we evaluated the patient’s preference and concluded that the double-J-stents causes less 
pain, its removal is less traumatic to the patient than a nephrostomy tube and also needs to stay in place even 
if it is only for a week (4).

the authors mentioned, the patient recovers faster. However, the laparoscopic approach with the implantation 

the open procedure where the ureter is placed dorsally, needs to be evaluated over time and compared against 
the open procedure.
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UROLOGICAL ONCOLOGY _____________________________________________________

Renal cell carcinoma in adults 40 years old or less: young age is an independent prognostic 

Taccoen X, Valeri A, Descotes JL, Morin V, Stindel E, Doucet L, Joulin V, Bocqueraz F, Coulange C, Rambeaud 
JJ, Fournier G, Mejean A; Oncology Committee of the Association Française d’Urologie
Service d’Urologie, Centre Hospitalier et Universitaire, 29609 Brest Cedex, France
Eur Urol. 2007; 51: 980-7

Objectives: Renal cell carcinoma (RCC) is uncommon in young adults. Based on the few studies published 
-

patients.
Methods: Between 1988 and 2000, 1233 patients, 93 under 40 yr old and 1140 older (mean ages, 34.2 and 61.9 
years, respectively) underwent surgery for RCC in four teaching hospitals. Clinical and biologic parameters at 
diagnosis were compared and subjected to univariate and multivariate analyses to study survival. Mean follow-
up was 4.5 yr for young and 4.1 yr for older patients.
Results: When comparing younger to older patients, respectively, they had a lower male-to-female ratio (1.2 
vs. 2.5), lower stage (84.9% vs. 67.4% pT1-pT2N0M0; p = 0.001), and fewer clear-cell carcinomas (73.1% vs. 

(90.8% vs. 78.3%; p = 0.005). Independent prognostic factors for survival, in the order of decreasing impact, 
were tumor stage (p < 0.0001), Fuhrman nuclear grade (p < 0.0001), and age </= 40 yr at diagnosis (risk ratio 
0.4, p < 0.047). Young patients tended to have a better 5-yr progression-free survival (80.5% vs. 70.7%; p = 
0.05). Conclusions: RCC in young adults was more often localised at diagnosis and had a better prognosis than 
the disease in older subjects. Age under 40 yr old was an independent prognostic factor for survival.

Editorial Comment
This report focuses on a large database of roughly 1300 patients with renal cell carcinoma from several 

hospitals in France. 10% of these patients were less than 40 years old and were analyzed in comparison to the 
older ones. Interestingly, young patients had a better 5 year progression-free prognosis.

One of the factors that differed between these groups was that younger patients had more symptomatic 
tumors (60,2% vs. 50,4%), which , however, was not due to a different tumor size (5.8 cm vs. 6 cm). Aggres-
sive growth showed differences, as favourable pT1 and pT2 tumors were more often among younger patients 

4.
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(84.9% vs. 67.4%). The differences between the age groups is interesting and, to my opinion, might be due to 

cancer.

Dr. Andreas Bohle
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HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

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

Should we replace the Gleason score with the amount of high-grade prostate cancer?
Vis AN, Roemeling S, Kranse R, Schröder FH, van der Kwast TH
Department of Urology, Erasmus Medical Center, Rotterdam, The Netherlands
Eur Urol. 2007; 51: 931-9

Objectives: The stage and grade shift of currently diagnosed prostate cancer has led to a diminished prognostic 
power of the Gleason score system. We investigated the predictive value of the amount of high-grade cancer 

prostatectomy.
Methods: PSA-tested participants (N = 281) of the European Randomized Study of Screening for Prostate Can-
cer (ERSPC) who underwent radical prostatectomy were analyzed. Besides clinical features, and serum-PSA, 
histopathologic features as determined in the diagnostic biopsy and matching radical prostatectomy specimen 
were related to patient outcome.
Results: At a median follow-up of 7 yr, 39 (13.9%), 24 (8.5%), and 12 (4.3%) patients had PSA >/= 0.1 ng/
ml, PSA >/= 1.0 ng/ml, and clinical relapse after radical prostatectomy, respectively. Using Cox proportional 
hazards, PSA level (p = 0.002), length of tumour (p = 0.040), and length of high-grade cancer (p = 0.006) in 
the biopsy, but not Gleason score, were independent prognostic factors for biochemical relapse (PSA >/= 0.1 
ng/ml) when assessed as continuous variables. In radical prostatectomies, the proportion of high-grade cancer 
(p < 0.001) was most predictive of relapse (PSA >/= 0.1 ng/ml). For PSA >/= 1.0 ng/ml and clinical relapse, the 
amount of high-grade cancer, both in the biopsy specimen (p = 0.016 and p = 0.004, respectively) and radical 
prostatectomy specimen (p = 0.002 and p = 0.005, respectively), but not Gleason score, was an independent 
predictor.
Conclusions: In biopsy and radical prostatectomy specimens of surgically treated prostate cancer, the amount 
of high-grade cancer is superior to the Gleason grading system in predicting patient outcome. We propose that, 
in addition to the Gleason score, the amount of Gleason growth patterns 4/5 in the biopsy (whether absolute 
length or proportion) should be mentioned in the pathology report.

Editorial Comment
Gleason sum score is widely used for tayloring treatment to patients with prostate carcinoma. In this 

report, the authors compare the usual Gleason sum score to the amount of Gleason 4/5 (aggressive growth 
pattern) in the biopsy in predicting outcome after radical prostatcetomy. They found that the proportion of ag-
gressive tumor correlates very well with PSA relapse after radical prostatectomy and suggest to indicate this 
proportion in the pathological report.

Indeed, from these data and other reports this approach can only be emphasized and every pathologist 
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aggressive tumor growth (Gleason 4/5) in biopsies with small amount of tumors. Still, this approach may be 
very helpful in clinical practice.
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NEUROUROLOGY & FEMALE UROLOGY ________________________________________

Development of de novo urge incontinence in women post sling: The role of preoperative 
urodynamics in assessing the risk
Alperin M, Abrahams-Gessel S, Wakamatsu MM
Division of Urogynecology, Department of Obstetrics and Gynecology and Reproductive Sciences, Magee-
Womens Hospital, University of Pittsburgh, Pennsylvania
Neurourol Urodyn. 2008; 27: 407-11

history or urodynamics testing associated with an increased risk for the development of symptoms of de novo 
urge urinary incontinence after a minimally invasive sling procedure.
Methods: Two hundred eighty-one women who had undergone minimally invasive sling surgery for stress 

were included in this review.
-

cal and urodynamic parameters were correlated with the development of de novo urge urinary incontinence. 
Preoperative history parameters were not predictive of the increased risk of de novo urge urinary incontinence, 
with the exception of increased preoperative daytime frequency (OR 3.3 (1.2, 9.1)). Of 16 women whose detru-

developed in 9 (56%) vs. 16 (21%) of 76 women, whose detrusor pressure was </= 15 cm H2O (OR 4.6 (1.4, 
15.0)).

for the development of de novo urge urinary incontinence, with the exception of the complaint of increased 

likely to develop urge urinary incontinence postoperatively. Therefore, we suggest that preoperative urody-

of developing de novo urge urinary incontinence following the minimally invasive sling procedure. Neurourol. 
Urodynam. 27:407-411, 2008. (c) 2007 Wiley-Liss, Inc.

Editorial Comment
The authors reviewed a population of women who had undergone a midurethral sling. Out of this 

-
nary incontinence or detrusor overactivity before their operation. Of those 92 women, 25 (27%) developed de 
novo postoperative urge urinary incontinence after their surgery. The authors found that of all the preoperative 
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water predicted an increased risk for the development of de novo urge urinary incontinence. All the patients 
underwent a midurethral retropubic operation with none receiving a transobturator sling.

incontinence operation for stress urinary incontinence. A 27% incidence rate seems high but is very realistic. 
Great interest would be if the authors would expand their study in the future to look at patients who underwent 
a transobturator technique to see if the rates of new onset urinary urge incontinence would be the same given 
the potential for less obstruction with this newer technique. In addition, in view of the large number of patients 

patients who were excluded for history of reported urinary urge incontinence preoperatively or evidence of 
detrusor overactivity on preoperative evaluation had resolution of their complaint(s) on a historical basis. This 
is a topic that has been examined for greater than two decades. Readers should revisit the article written by Dr. 
E. McGuire, almost exactly 20 years ago in the same journal on this very topic (1).
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Urodynamic characteristics of mixed urinary incontinence and idiopathic urge urinary incon-
tinence
Chou EC, Blaivas JG, Chou LW, Flisser AJ, Panagopoulos G
Department of Urology, School of Medicine, China Medical University, Taichung, Taiwan
Neurourol Urodyn. 2008; 27: 376-8

incontinence (MUI) or simple urge urinary incontinence (UUI).

-
tion of overactive bladder of Flisser et al. and all patients underwent history, physical examination, validated 
incontinence questionnaire, 24-hour voiding diary, 24-hour pad test, video urodynamic study (VUDS), and 
cystoscopy.

of the patients with UUI vs. 24% of the MUI, P < 0.05). Patients with UUI had fewer episodes of incontinence 
(6.7 vs. 4.2, P < 0.05) with slightly less objective urine loss (24-hour pad test 94 gm vs. 128 g of loss, P < 0.05) 
and voided at higher pressures (p(det) at Q(max) 21.4 vs. 15.6 cm H2O, P < 0.05). Patients in both groups had 
functional and urodynamic bladder capacities that were not statistically different.
Conclusions: Women with UUI were more likely to exhibit detrusor overactivity but experienced fewer epi-
sodes of incontinence and less urinary loss when compared with women who had MUI. The “urge inconti-
nence” component of MUI appears to be different than that of UUI, and suggests that urge incontinence may 

1.
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be overdiagnosed in patients with SUI who misinterpret their fear of leaking (because of SUI) for urge incon-
tinence. Neurourol. Urodynam. 27:376-378, 2008. (c) 2008 Wiley-Liss, Inc.

Editorial Comment
-

ables of patients suffering from stress urinary incontinence combined with urinary urge incontinence versus 
those plagued with urinary urge incontinence alone. The authors started with 100 patients in the study popula-
tion then parsed the group down to a total of 72 patients: 45 patients with mixed urinary incontinence versus 
27 patients with urinary urge incontinence alone (patients were excluded from the original 100 if they had a 

-
ferences were noted upon analysis with regards to the presence of absence of detrusor overactivity, episodes 
of urinary incontinence for 24 hour period, voiding pressure, functional bladder capacity, as well as severity of 
urinary incontinence on a 24 hour pad test.

A well written paper with an excellent discussion on urinary urge incontinence in patients with and 
without stress urinary incontinence. The presentation does raise an excellent point with regards to the presence 

suffering from urge episode or do they just void often to minimize bladder volume and potential leakage epi-
sodes? This paper is an appropriate companion to the other reviewed article in this month’s journal to engender 
thought on urinary urge incontinence and its role in anti-incontinence surgery success rates.
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A long-term prospective analysis of pediatric unilateral inguinal hernias: should laparoscopy or 

Maddox MM, Smith DP
East Tennessee Children’s Hospital, Knoxville, TN, USA
J Pediatr Urol. 2008; 4: 141-5

of the contralateral internal ring. Materials and Methods: Between April 2000 and October 2004, 299 patients 
with a unilateral inguinal hernia were followed prospectively. Laparoscopy was attempted in each child. Bi-
lateral repair was only performed in those with contralateral swelling or crepitus during laparoscopic evalua-
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delivery, family history and increased abdominal pressure were recorded. Clinical follow up and annual phone 
interviews were performed to determine the development of a MIH.
Results: Thirteen patients underwent initial bilateral inguinal hernia repair. Of the remaining 286 patients (272 
boys, 14 girls; ages 54 +/- 50.8 months), laparoscopy revealed 127 closed, 48 cleft and 67 open (contralateral 
patent processus vaginalis) contralateral internal rings, and in 44 laparoscopy was not possible due to a small 
hernia. Of 222 patients followed for 53.2 months (30.1-82.5 months), 15 (6.8%) developed a MIH. When 

with a family history never developed a MIH, and 47/53 children with a contralateral patent processus vagi-
nalis have yet to develop one.

MIH. The contralateral side should not be routinely explored by any methodology.

Editorial Comment
This manuscript studied the questions of whether laparoscopy or any other diagnostic treatment mo-

dality should be used to evaluate the contralateral inguinal canal for hernia development. These authors stud-
ied 299 patients prospectively over about 4 years and inguinal herniorrhaphies on the contralateral side were 
only performed if the child demonstrated an inguinal swelling or during laparoscopy palpable crepitans. The 
laparoscopic exam of the contralateral internal ring was divided into three categories: closed, cleft or open. 

Thirteen of their initial patients underwent surgery at the same time on the contralateral groin because 
of inguinal swelling or crepitance at the time of laparoscopy. 23% of the patients had a contralateral patent 
processus vaginalis. 44% were closed and 17% had a cleft and 15% did not undergo laparoscopic evaluation 
because of technical issues. After 19 months, 9 patients (3.6%) had developed a contralateral inguinal hernia, 
and after a minimum of 30 months, 6 more children had developed an inguinal hernia on the opposite side for a 
6.8% rate. There were no predictive factors in the history or physical exam that were helpful, except a positive 
family history.

In this study a contralateral patent processus vaginalis only predicted 11% of patients that went on 
to develop an inguinal hernia. The manuscript did not show any age factors as predictive indicators and this 
group of patients did not show a laterality difference. The authors conclude that the contralateral side should 
not routinely be explored by any method.

For years, what to do with the opposite inguinal canal when a clinical hernia is present has been 
studied and debated. This manuscript and references cited within it seem to suggest that there is no reason to 
explore an asymptomatic inguinal canal, nor is there a reason to look at it laparoscopically. With only a 7% 
metachronous hernia rate, many unnecessary procedures can be avoided.

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

Rosenbaum DH, Cain MP, Kaefer M, Meldrum KK, King SJ, Misseri R, Rink RC
Division of Pediatric Urology, Riley Hospital for Children, Indianapolis, Indiana, USA
J Urol. 2008; 179: 1544-7; discussion 1547-8



538

Urological Survey

-
strated in pediatric patients who have undergone ileal enterocystoplasty. We reviewed our series of more than 

patients after bladder augmentation.
Materials and Methods: From October 2004 to present we obtained serum B12 values in patients who had 
undergone bladder augmentation at our institution. We looked at patients who had undergone ileal entero-
cystoplasty and who were 18 years or younger at the time of augmentation. Any B12 value that was obtained 
while on any form of B12 supplementation was excluded. These criteria resulted in 79 patients with 105 B12 
values. B12 values of 200 pg/mL or less were considered “low”, and values between 201 and 300 pg/mL were 
considered “low-normal”.

The probability of low B12 increased as follow-up time increased (p = 0.007), as did the probability of low-
normal B12 (p = 0.005). Starting at 7 years postoperatively 6 of 29 patients (21%) had low B12 values, while 
12 of 29 (41%) had low-normal values.
Conclusions: Pediatric patients who have undergone ileal enterocystoplasty are at risk for development of 

increases with time. We recommend an annual serum B12 value in children beginning at 5 years following 
bladder augmentation.

Editorial Comment
This research project involved the measurement of B12 levels starting in October 2004 on all bladder 

augmentation patients that had terminal ileum utilized for the bladder augmentation. Eighty-six patients with 

were excluded. Seventy-nine percent were studied with B12 levels. Seven of 79 patients (9%) had low B12 
levels and 29% had low normal levels. The patients with the longest follow up had the lower B12 levels in 
general. Sixty-two percent of patients who had been followed for longer than 7 years (29 patients), had lower 
or normal B12 values. The authors suggest that B12 levels be obtained in patients who have had an ileocysto-
plasty beginning at 5 years postoperatively. 

It is not surprising that if terminal ileum has been “resected” and used as a bladder augmentation that 
B12 metabolism may be affected. There were only 7 patients who were truly below the lowest limits of normal 
B12 values in their institution and the authors include a number of patients that have values in the normal range 

although there study raises the concern that long-term follow up will be necessary and treatment before the 
megaloblastic anemia or neurologic symptoms occur, would obviously be in the patient’s best interest.
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