
ISSN 1677-5538

Volume 36, Number , November - December,   2010

Official Journal of the Brazilian Society of Urology  

6

Braz J UrolBraz J Urol

 InternationalInternational

l
Fu l T

ext O
lin

e A
c

s A

n

ces
vai

le
lab

www.bra
zjuro

l.c
o

.br
m

Official Journal of the Thai Urological Association  

Computer assisted system for calyceal access in PCNL. Operating room experimental setup using 
contrast-filled porcine kidney. (Page 738)

In
exed b

y S
 /

W
eb 

f S
c

e
ce

d

I
I

 

o

i
n

XXXIII Brazilian Congress of Urology
November 22 - 26, 2011 -  Florianópolis - SC - Brazil



EDITOR-IN-CHIEF

International Braz J Urol
Official Journal of the Brazilian Society of Urology - SBU
Official Journal of the Thai Urological Association - TUA

ASSOCIATE EDITORS
Miguel Srougi 
Latin America

Mark S. Soloway
United States

Francisco J.B. Sampaio
Urogenital Research Unit

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

Wachira Kochakarn 
Asia

ASSISTANT MEDICAL EDITOR

ASSOCIATE  TECHNICAL  EDITOR
Luciano A. Favorito

State University of Rio de Janeiro, Brazil

Claude C. Schulman
European Countries

VIDEO SECTION 

CONSULTING EDITORS 

Urological Survey Committee
Athanase Billis
State University Campinas
Campinas, SP, Brazil

Andreas Bohle
Helios Agnes Karll Hospital
Bad Schwartau, Germany

Sean P. Elliott
University of Minnesota
Minneapolis, MN, USA

Fernando Kim
University of Colorado
Denver, CO, USA

Manoj Monga
Cleveland Clinic 
Cleveland, OH, USA

Steven P. Petrou
Mayo Medical School
Jacksonville, FL, USA

 EDITOR 
Philippe E. Spiess 

H. Lee Moffitt Cancer Center 
Tampa, Florida, USA 

Richard Medeiros
Rouen University Hospital, France

CONSULTING EDITORS

Webmaster - Video Section

Tariq Hakki
Univ. of South Florida

Tampa, FL, USA

Geraldo C. Freire 
Brazil 

Erik Busby 
University of Alabama 
Birmingham, AL, USA 

Rafael Carrion 
Univ. of South Florida 
Tampa, Florida, USA 

Jose J. Correa 
Ces University 
Medellin, Columbia 

Karim Kader 
Wake Forest University 
Winston-Salem, NC, USA 

Wassim Kassouf 
McGill University 
Montreal, Canada 

Wade J. Sexton 
Moffitt Cancer Center 
Tampa, Florida, USA 

Shahrokh Shariat 
Cornell University 
New York, NY, USA 

A.J. Stephenson 
Cleveland Clinic 
Cleveland, OH, USA 

Hubert Swana 
Nemours Children’s Clinic 
Orlando, Florida, USA 

Adilson Prando
Vera Cruz Hospital
Campinas, SP, Brazil

M. Chad Wallis 
University of Utah 
Salt Lake City, Utah, USA

RADIOLOGY PAGE
Erich K. Lang
Johns Hopkins Medical Institutions
Baltimore, Maryland, USA

Jeffrey P. Weiss
SUNY Downstate Medical School
Brooklyn, New York, USA



International Braz J Urol

Urological Oncology Committee
Lennart Andersson
Karolinska Institute & WHO
Stockholm, Sweden

Matthew C. Biagioli 
Moffitt Cancer Center 
Tampa, Florida, USA

Joseph L. Chin
University of Western Ontario
London, ON, Canada

Marcos F. Dall’Oglio
University of Sao Paulo, USP
Sao Paulo, Brazil

Simon Horenblas
Netherlands Cancer Inst.-Antoni
Amsterdam, The Netherlands

Fernand Labrie
Laval University Med Ctr
Quebec, Canada

Judd W. Moul
Duke University Med Ctr
Durham, NC, USA

Luciano J. Nesrallah
Federal Univ of Sao Paulo
Sao Paulo, Brazil

Alan M. Nieder
Columbia University
Miami Beach, FL, USA

Antonio A. Ornellas
National Cancer Institute
Rio de Janeiro, RJ

J. Edson Pontes
Wayne State University
Detroit, MI, USA

Julio Pow-Sang 
Moffitt Cancer Center 
Tampa, Florida, USA

Laparoscopic & Minimally Invasive Surgery Committee

Clement C. Abbou
Ctr Hosp Univ Henri Mondor
Creteil, France

Cassio Andreoni
Federal Univ of Sao Paulo
Sao Paulo, Brazil

Jeffrey A. Cadeddu
Univ of Texas Southwestern
Dallas, Texas, USA

Lisias N. Castilho
Catholic University
Campinas, SP, Brazil

Ralph V. Clayman
Univ California Irvine Med Ctr
Orange, California, USA

Inderbir S. Gill
USC Keck Sch of Medicine
Los Angeles, CA, USA

Anuar I. Mitre
University of Sao Paulo, USP
Sao Paulo, Brazil

Stephen Y. Nakada
University of Wisconsin
Madison, WI, USA

Jens Rassweiler
University of Heidelberg
Heilbronn, Germany

Mauricio Rubinstein
Federal University State RJ
Rio de Janeiro, RJ, Brazil

M. Tobias-Machado
ABC Medical School
Sao Paulo, SP, Brazil

Endourology & Lithiasis Committee

Monish Aron
Cleveland Clinic Foundation
Los Angeles, CA, USA

John Denstedt
University of Western Ontario
London, ON, Canada

Evangelos N. Liatsikos
University of Patras
Patras, Greece

Bannakij Lojanapiwat 
Chiang Mai University 
Chiang Mai, Thailand

Margaret S. Pearle
Univ of Texas Southwestern
Dallas, Texas, USA

Glenn M. Preminger
Duke University Medical Ctr
Durham, NC, USA

N. Rodrigues Netto Jr
State University of Campinas
Campinas, SP, Brazil

Arthur D. Smith
Long Island Jewish Med Ctr
New Hyde Park, NY, USA



International Braz J Urol

Urogenital Trauma Committee
Jack W. McAninch
Univ California San Francisco
San Francisco, CA, USA

Neurourology & Female Urology Committee
Fernando G. Almeida
Federal Univ of Sao Paulo
Sao Paulo, Brazil

João Luiz Amaro
Paulista University, Unesp
Botucatu, Sao Paulo, Brazil

Homero Bruschini
University of Sao Paulo, USP
Sao Paulo, SP, Brazil

Michael B. Chancellor
William Beaumont Hospital
Royal Oak, MI, USA

John M. Fitzpatrick
Mater Misericordiae Hospital
Dublin, Republic of Ireland

Reconstructive Urology Committee
Guido Barbagli
Ctr Urethral & Genitalia Surgery
Arezzo, Italy

Sean P. Elliott
University of Minnesota
Minneapolis, MN, USA

Andre G. Cavalcanti
Souza Aguiar Hospital
Rio de Janeiro, Brazil

Franklin C. Lowe
Columbia University 
New York, NY, USA

Jae-Seung Paick
Seoul National Univ Hospital 
Seoul, Korea

Christopher R. Chapple
Royal Hallashire Hospital
Sheffield, United Kingdom

Roger R. Dmochowski
Vanderbilt University Sch Med
Nashville, Tennessee, USA

Philippe Grise 
Rouen University Hospital 
Rouen, France

Hann-Chorng Kuo
Buddhist Tzu Chi Sch Med
Hualien, Taiwan

Paulo Palma  
State Univ. of Campinas  
Campinas, SP, Brazil 

Monthira Tanthanuch 
Prince of Songkla University, 
Haad Yai, Thailand

Jose Carlos Truzzi
University of Santo Amaro
Sao Paulo, SP

Allen F. Morey
Brooke Army Medical Center
Fort Sam Houston, TX, USA

Richard A. Santucci
Wayne State University
Detroit, MI, USA

Massimo Lazzeri
Casa di Cura Santa Chiara
Florence, Italy

Salvador Vilar C. Lima
Federal Univ of Pernambuco
Recife, PE, Brazil

M. Manoharan
University of Miami Sch Med
Miami, FL, USA

Karl-Dietrich Sievert
University of Tuebingen
Tuebingen, Germany

Arnulf Stenzl
University of Tuenbingen
Tuebingen, Germany

E. R. Zungri Telo
Povisa Medical Center
Vigo, Spain

Kriangsak Prasopsanti 
Chulalongkorn University 
Bangkok, Thailand

 

Philippe E. Spiess
Moffitt Cancer Center
Tampa, Florida, USA

Sittiporn Srinualnad 
Faculty of Med Siriraj Hospital 
Bangkok, Thailand

Prostatic Diseases & Lower Urinary Tract Symptoms Committee

Urological Oncology Committee  - continued

Leonardo O. Reis  
State Univ.of Campinas  
Campinas, SP, Brazil



International Braz J Urol

Laurence Baskin
Univ California San Francisco
San Francisco, CA, USA

General Urology Committee
Sami Arap
Univ of Sao Paulo, USP
Sao Paulo, SP, Brazil

C. F. Heyns
University of Stellenbosch 
Tygerberg, South Africa

A. Marmo Lucon
Univ of Sao Paulo, USP
Sao Paulo, Brazil

Antonio C. Martins
State Univ of Sao Paulo
Ribeirao Preto, SP, Brazil

K. Mutaguchi
Hiroshima University Med Sci
Hiroshima, Japan

Valdemar Ortiz
Federal Univ of Sao Paulo
Sao Paulo, SP, Brazil

Athanasios Papatsoris 
Univ of Athens, Sismanoglio Hosp.
Athens, Greece

Patrizio Rigatti
San Raffaelle Scientific Inst
Milan, Italy

P. Van-Cangh
Cliniques Univ Saint-Luc
Brussels, Belgium

Erectile Dysfunction & Andrology Committee
Joaquim A. Claro
Federal Univ of Sao Paulo
Sao Paulo, Brazil

Sidney Glina
H. Ellis Institute
Sao Paulo, SP, Brazil

Luca Incrocci
Erasmus Mc-Daniel Cancer Ctr
Rotterdam, The Netherlands

Ernani L. Rhoden
Federal Foundation of Med Sci
RS, Brazil

Ahmed I. El-Sakka
Suez Canal University Sch Med
Ismailia, Egypt

Infertility Committee
Ashok Agarwal
Cleveland Clinic Foundation
Cleveland, Ohio, USA

Agnaldo P. Cedenho
Federal Univ of Sao Paulo
Sao Paulo, SP, Brazil

Harris M. Nagler
Albert Einstein College Med
New York, NY, USA

Sergio Oehninger
Eastern Virginia Med Sch
Norfolk, VA, USA

Paul J. Turek
Univ California San Francisco
San Francisco, CA, USA

Wolfgang Weidner
Justus-Liebig Univ Giessen
Giessen, Germany 

Renal Transplantation & Renovascular Surgery Committee
Alexandre L. Furtado
Coimbra University Hospital
Coimbra, Portugal

Wojtek Rowinski
Univ of Warmia and Mazury
Olsztyn, Poland

Infections in Urology Committee
Truls E. Bjerklund Johansen 
Aarhus University Hospital
Aarhus, Denmark

Anthony J. Schaeffer
Northwestern University
Chicago, IL, USA

Pediatric & Fetal Urology Committee

Boris Chertin
Shaare Zedek Med Ctr
Jerusalem, Israel

Francisco T. Denes
University of Sao Paulo, USP
Sao Paulo, Brazil



International Braz J Urol
Pediatric & Fetal Urology Committee - continued

F. Hadziselimovic
Ktk-Kindertagesklinik
Liestal, Switzerland

Barry A. Kogan
Albany Medical College
Albany, NY, USA

Antonio Macedo Jr
Federal Univ of Sao Paulo
Sao Paulo, SP, Brazil

Eugene Minevich
Univ of Cincinnati Med Ctr
Cincinnati, OH, USA

J. L. Pippi Salle
University of Toronto
Toronto, ON, Canada

Basic and Translational Urology Committee
Serge Carreau
Univ of Caen Basse-Normandie
Caen, France

Luiz E. M. Cardoso
State Univ of Rio de Janeiro
Rio de Janeiro, RJ, Brazil

Waldemar S. Costa
State Univ of Rio de Janeiro
Rio de Janeiro, Brazil

Vincent Delmas
Universite Rene Descartes
Paris, France

Donna M. Peehl
Stanford University Sch Med
Stanford, CA, USA

Marco Pereira-Sampaio
Fluminense Federal University
Niteroi, Rio de Janeiro, Brazil

Luiz F. Poli de Figueiredo
Federal Univ of Sao Paulo
Sao Paulo, SP, Brazil

Nestor Schor
Federal Univ of Sao Paulo
Sao Paulo, SP, Brazil

Urological Pathology Committee
A. Lopez-Beltran 
Cordoba University Sch Med
Cordoba, Spain

Liang Cheng 
Indiana University Sch Medicine 
Indianapolis, IN, USA

Jonathan I. Epstein
The Johns Hopkins University
Baltimore, MD, USA

Katia R. Leite
University of Sao Paulo, USP
Sao Paulo, SP, Brazil

Rodolfo Montironi 
Polytechnic Univ of Marche Region 
Ancona, Italy 

Uroradiology & Interventional Radiology Committee
William H. Bush
University Washington Med Ctr
Seattle, Washington, USA

Wilfrido Castaneda
University of Minnesota
Minneapolis, MN, USA

Ferdinand Frauscher
Medical University Innsbruck
Innsbruck, Austria

Erich K. Lang 
SUNY Downstate Med School 
Brooklyn, New York, USA

Arthur T. Rosenfield
Yale University Sch Medicine
New Haven, CT, USA

Renan Uflacker
Medical Univ South Carolina
Charleston, SC, USA

A. C. Westphalen 
Univ of California, San Francisco
San Francisco, CA, USA

Feridun Cahit Tanyel
Hacettepe Univ Sch Medicine
Ankara, Turkey

Seppo Taskinen
Helsinki University
Helsinki, Finland



Correspondence and Editorial Address:

Rua Bambina, 153 — 22251-050 — Rio de Janeiro — RJ — Brazil

Tel.:  + 55 21 2539-6787; Fax: + 55 21 2246-4088; E-mail: brazjurol@brazjurol.com.br

Eletronic Version: Full text with fully searchable articles on-line: 

Manuscript submission :
 submission@brazjurol.com.br

DISCLAIMER __________________________________________________________________________________

The authored articles and editorial comments, opinions, findings, conclusions, or recommendations in the International Braz J Urol are 
solely those of the individual authors and contributors, and do not necessarily reflect the views of the Journal and the Brazilian Society of 
Urology and the Thai Urological Association. Also, their publication in the International Braz J Urol does not imply any endorsement. The 
publication of advertisements in the International Braz J Urol, although expecting to conform to ethical standards, is not a warranty, endorse-
ment or approval of the products or services advertised or of their effectiveness, quality, or safety. Medicine is a science that constantly 
and rapidly advances, therefore, independent verification of diagnosis and drug usage should be made. The Journal is not responsible 
for any injury to persons caused by usage of products, new ideas and dosage of drugs proposed in the manuscripts.

International Braz J Urol

http://www.brazjurol.com.br

The International Braz J Urol, ISSN: 1677-5538 (printed version) and ISSN:1677-6119 (electronic version) is the Official Journal of the Brazilian Society of 
Urology – SBU and of the Thai Urological Association - TUA, has a circulation of 6,000 copies per issue and is published 6 times a year (bimonthly, starting 
in January - February).
The issue date is up to 2 weeks after the month of issue for the hard copy and up to 1 week after the month of issue for the electronic version. Copyright by 
Brazilian Society of Urology.

The International Braz J Urol is indexed by: ISI / Web of Science, PubMed/MEDLINE, Index Medicus - NLM, EMBASE/Excerpta 
Medica; SciELO, Lilacs/Latin America Index; Free Medical Journals; MD-Linx; Catálogo Latindex; etc.

 Editorial and Graphic Composition
Press Graphic & Publishing Ltd.

The paper on which the International 
Braz J Urol is printed meets the requirements 
of  ANSI/NISO Z39, 48-1992 (Permanence of 

Paper). Printed on acid-free paper. 

The International Braz J Urol is  partially 
supported  by the Ministry of Science and 

Technology. National Council for Scientific 
and Technological Development.

FORMER EDITORS
Alberto Gentile (Founder)
(1975 - 1980)

N. Rodrigues Netto Jr
(1988 - 1993)

Lino L. Lenz
(1981)

Sami Arap
(1994 - 1997)

Rubem A. Arruda
(1982 - 1983)

Sérgio D. Aguinaga
(1998 - 1999)

G. Menezes de Góes
(1984 - 1985) 

Francisco J.B. Sampaio
(2000 -         )

Sami Arap
(1986 - 1987)

EDITORIAL PRODUCTION

PRODUCTION EDITOR
   Carla  B. Mano  Gallo

EDITORIAL ASSISTANT
    Ricardo de Morais



CLINICAL UROLOGY______________________________________________________________________

Radiology page
F.J.B. Sampaio 

657

CONTENTS

Volume 36, number 6 November - December, 2010

655

International Braz J Urol

665

685

670

REVIEW ARTICLE  _________________________________________________________________________

678

693

Phyllanthus niruri as a promising alternative treatment for nephrolithiasis
M.A. Boim, I.P. Heilberg, N. Schor  (Editorial Comment by  Dr. R. Miyaoka)

The novel prostate cancer antigen 3 (PCA3) biomarker
A. Bourdoumis, A.G. Papatsoris, M. Chrisofos, E. Efstathiou, A. Skolarikos, C. Deliveliotis (Editorial Comment 
by Dr. P.E. Spiess)

The beginning of the 21st century: a paradigm shift in the surgical management of renal cell carcinoma 
in South America
M.F. Dall’Oglio, A. Crippa, C. Camara, J. Pontes-Junior, J.R. Colombo, A.J. Nesrallah, L.C.N. Oliveira, M. 
Srougi (Editorial Comment by Dr. P.E. Spiess)

Transperitoneal laparoscopic pyeloplasty: Brazilian initial experience with 55 cases
M.T.C. Lasmar, H.A. Castro Junior, A. Vengjer, F.A.T. Guerra, E.A.C. Souza, L.M. Rocha (Editorial Comment 
by Dr. A. I. Mitre)

Do all patients with newly diagnosed prostate cancer need staging radionuclide bone scan? A retrospective 
study
M.A. Al-Ghazo, I.F. Ghalayini, R.S. al-Azab, I. Bani-Hani, A. Barham, Y. Haddad (Editorial Comment by Dr. 
T.W. Kang)

Radical perineal prostatectomy and early continence: outcomes after 120 cases
S. Albayrak, O. Canguven, C. Goktas, C. Cetinel, R. Horuz, H. Aydemir

Racial differences in hypogonadal improvement and prostate-specific antigen levels in hypogonadal men 
treated with testosterone replacement therapy
R.M. Coward, J. Simhan, C.C. Carson III (Editorial Comments by Dr. E.L. Rhoden, Dr. A.I. El-Sakka)

The approach to the difficult urethral catheterization among urology residents in the United States
C. Villanueva, G.P. Hemstreet III (Editorial Comments by Dr. S.J. Srirangam, Reply by the Authors)

700

710



CONTENTS - continued from previous page

718

UROLOGICAL  SURVEY____________________________________________________________________

724

762

732

763

Laparoendoscopic pfannenstiel nephrectomy using conventional laparoscopic instruments - preliminary 
experience
A.W. Branco, W. Kondo, L.C. Stunitz, J. Valente, A.J. Branco Filho (Editorial Comment by Dr. A.I. Mitre)

Extracorporeal shock wave lithotripsy in the treatment of pediatric urolithiasis: a single institution 
experience
K.N. Stamatiou, I. Heretis, D. Takos, V. Papadimitriou, F. Sofras (Editorial Comment by Dr. R. Miyaoka)

Botulinum toxin a in the treatment of spinal cord injury patients with refractory neurogenic detrusor 
overactivity
R.A. Alvares, J.A.F. Silva, A.L. Barboza, R.T.M. Monteiro

Development of a computer assisted gantry system for gaining rapid and accurate calyceal access during 
percutaneous nephrolithotomy
A. D. Zarrabi, J. P. Conradie, C. F. Heyns, C. Scheffer, K. Schreve (Editorial Comments by Dr. A.I. Mitre, Dr. R.N. 
Pedro & Dr. N.R. Netto Junior, Dr. M. Rubinstein and Dr. J.A. Cadeddu)Dr. J.A. Cadeddu)

Effect of hydrogen peroxide on rabbit urinary bladder citrate synthase activity in the presence and 
absence of a grape suspension
V. Venugopal, R.E. Leggett, C. Schuler, R.M. Levin (Editorial Comment by Dr. F.A. Valentini)

Hematuria in a patient with persistent left cardinal vein crossing retroaortic to the right cardinal vein 
(inferior vena cava)
E.K. Lang, Q.D. Nguyen

STONE DISEASE

Evaluation of optimal color for stent identification in a hemorrhagic environment
M. Monga

Hemostatic sandwich to control percutaneous nephrolithotomy tract bleeding
M. Monga

738

SURGICAL TECHNIQUE ___________________________________________________________________  ___________________________________________________________________

BASIC AND TRANSLATIONAL UROLOGY ____________________________________________________  ____________________________________________________

759

PEDIATRIC UROLOGY _____________________________________________________________________  _____________________________________________________________________

NEUROUROLOGY _________________________________________________________________________  _________________________________________________________________________

749

RADIOLOGY PAGE____________________________________________________________________



International Braz J Urol
CONTENTS - continued from previous page

765

766

769

767

764

ENDOUROLOGY & LAPAROSCOPY

The learning curve for laparoscopic radical prostatectomy: an international multicenter study
F.J. Kim

Does prior abdominal surgery influence outcomes or complications of robotic-assisted laparoscopic 
radical prostatectomy?
F.J. Kim

IMAGING 

Ultrasound assessment of intravesical prostatic protrusion and detrusor wall thickness--new standards 
for noninvasive bladder outlet obstruction diagnosis?
A. Prando

Renal cell carcinoma: diffusion-weighted MR imaging for subtype differentiation at 3.0 T
A. Prando

PATHOLOGY

Skeletal muscle involvement by limited Gleason score 6 adenocarcinoma of the prostate on needle biopsy 
is not associated with adverse findings at radical prostatectomy
A. Billis

The plasmacytoid carcinoma of the bladder - rare variant of aggressive urothelial carcinoma
A. Billis

RECONSTRUCTIVE UROLOGY

Volar onlay urethroplasty for reconstruction of female urethra in recurrent stricture disease
S.P. Elliott

Vaginal flap urethroplasty for wide female stricture disease
S.P. Elliott

770

771

772



CONTENTS - continued from previous page

777

773

775

UROLOGICAL ONCOLOGY 

Clinical outcome in a contemporary series of restaged patients with clinical T1 bladder cancer
A. Bohle

Outcome predictors of radical prostatectomy in patients with prostate-specific antigen greater than 20 
ng/ml: A European multi-institutional study of 712 patients
A. Bohle

NEUROLOGY & FEMALE UROLOGY

Functional results after tape removal for chronic pelvic pain following tension-free vaginal tape or 
transobturator tape
S.P. Petrou

Outcomes of patients lost to followup after mid urethral synthetic slings--successes or failures?
S.P. Petrou

PEDIATRIC UROLOGY

Pelvic reduction during pyeloplasty for antenatal hydronephrosis: does it affect outcome in ultrasound 
and nuclear scan postoperatively?
M.C. Wallis

Is staging beneficial for Fowler-Stephens orchiopexy? A systematic review
M.C. Wallis

Laparoendoscopic single-site (LESS) nephrectomy in a patient undergoing continuous ambulatory peritoneal 
dialysis (CAPD)
S. Permpongkosol, K. Nontakaew, C. Liranupat (Editorial Comment by Dr. P.E. Spiess)

Author Index - Volume 36, 2010

Reviewers - Year 2010

Information for Authors

Urological Calendar

778

VIDEO  ____________________________________________________________________________________

781

GENERAL INFORMATION __________________________________________________________________

779

774

783

786

790

794



655

EDITOR’S COMMENT

International Braz J Urol

Radiology Page
It is my great pleasure to announce that with the November-December 2010 issue of the International 

Braz J Urol we are launching the new Radiology Page Section. Doctor Erich K. Lang, Professor of Radiol-
ogy and Urology and uroradiologist from John Hopkins Medical Institution, Baltimore, Maryland, USA, 
will be Editor of the Radiology Page. This section will focus on the value of imaging examinations toward 
solution of urologic problems. Doctor Lang is a very experienced and active radiologist in urology and I am 
confident that this new section will be very useful to our readers.

As usual, the November-December 2010 issue of the International Braz J Urol presents original 
contributions and editorials from many different countries, such as USA, Germany, France, Brazil, Thailand, 
England, Saudi Arabia, Jordan, South Africa, Turkey, Greece, and the editor’s comment highlights some 
papers.

Doctor Zarrabi and colleagues from University of Stellenbosch and Tygerberg Hospital, South Af-
rica, designed on page 738 a simple and cost-effective system for gaining rapid and accurate calyceal access 
during percutaneous nephrolithotomy. The design consists of a low-cost, light-weight, portable mechanical 
gantry with a needle guiding device. Using C-arm fluoroscopy, two images of the contrast-filled renal col-
lecting system are obtained: at 0-degrees (perpendicular to the kidney) and 20-degrees. These images are 
relayed to a laptop computer containing the software and graphic user interface for selecting the targeted 
calyx. After many experimental puncture in pig kidney, the authors concluded that the mechanical gantry 
system described is low-cost, portable, light-weight, and simple to set up and operate. C-arm fluoroscopy is 
limited to two images, thus reducing radiation exposure significantly. The tests showed an extremely high 
degree of accuracy in gaining precise access to a targeted renal calyx.

Doctor Stamatiou and co-workers, from University of Crete, Greece, compared on page724 the ef-
ficacy and safety of ESWL in a group of 26 children submitted to ESWL by using the electrohydraulic MPL 
9000X Dornier lithotripter between 1994 and 2003 and a group of 19 children submitted to ESWL with the 
electromagnetic EMSE 220 F-XP Dornier lithotripter from April 2003 to May 2006. In the first group, 21/26 
children (80.7%) were stone free at first ESWL session. Four children (15.3%) failed to respond to treatment 
and were treated with ureteroscopy. In the second group 18/19 children were completely stone free at first 
ESWL session (94.7%). Complications in the second group were less frequent. Statistical analysis showed 
that electromagnetic lithotripter is more efficacious and safer than the earlier electrohydraulic model. The 
authors concluded that technological development not only has increased efficacy and safety of lithotripter 
devices in treating pediatric lithiasis, but it also provided less painful lithotripsy by eliminating the need for 
general anesthesia.

Doctor Al-Ghazo and colleagues, from the Jordan University of Science and Technology, Irbid, 
Jordan, defined on page 685 a group of patients with newly diagnosed prostate cancer, whose risk of bone 
metastasis is low enough to omit a bone scan staging study. They reviewed retrospectively the medical records 

doi: 10.1590/S1677-55382010000600001 
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EDITOR’S COMMENT - continued

of patients who were newly diagnosed with prostate cancer. The data included age, digital rectal examina-
tion, serum prostate-specific antigen (PSA), Gleason score, clinical T stage, and bone isotope scan. Two 
groups were studied, according to the results of bone isotope scan; positive group and negative group. After 
studying 98 patients they found that all patients with clinical T1-2 stage, a Gleason score of < 8 and PSA 
≤ 20 ng/mL, the bone isotope scans were negative. In univariate analysis, PSA (> 20 ng/mL) and Gleason 
score (> 7) were independently predictive of positive bone scan, while clinical stage was not. The authors 
concluded that staging bone scan could be omitted in patients with a PSA level of ≤ 20 ng/mL, and Gleason 
score < 8. Doctor Kang, from Chonnam National University, Republic of Korea, provided an interesting 
editorial comment on this article.

Doctor Branco and collaborators, from Red Cross Hospital, Parana, Brazil, confirmed on page 718 the 
feasibility of the laparoendoscopic Pfannenstiel nephrectomy using conventional laparoscopic instruments. 
They performed five nephrectomies by using this new technique. The median operative time was 100 minutes 
and median intraoperative blood loss was 100 cc. No intraoperative complications occurred and no patients 
required blood transfusion. The median length of hospital stay was 1 day. It was concluded that Pfannenstiel 
incision for laparoscopic nephrectomy seems to be feasible even when using conventional laparoscopic 
instruments, and can be considered a potential alternative for traditional laparoscopic nephrectomy. Doctor 
Mitre from University of Sao Paulo, Brazil commented on this paper.

Doctor Dall’Oglio and colleagues, from University of Sao Paulo Medical School compared on page 
670 patients who were treated toward the end of the 20th century to those treated during the beginning of the 
21st century with regard to renal cell carcinoma (RCC) size and type of surgical treatment. The study included 
226 patients and for analysis of tumor size, the cut point was < 4 cm and > 4 cm. For analysis of type of 
surgery performed, it was considered radical and partial nephrectomy. After the turn of the century, there was 
a reduction of 1.57 ± 0.48 cm in the size of the RCC that was operated on. Nephron sparing surgeries were 
performed in 17% of the cases until the year 2000, and 39% of the tumors were < 4 cm. From 2001, 64% of 
the tumors measured < 4 cm and 42% of the surgeries were performed using nephron-sparing techniques. 
Mean tumor size was 5.95 cm (± 3.58) for the cases diagnosed before year 2000, and cases treated after the 
beginning of 21st century had a mean tumor size of 4.38 cm (± 3.27). Dr Spiess from H. Lee Moffitt Cancer 
Center, Florida, USA, provided an editorial comment on this manuscript.

 Doctor Venugopal and collaborators, from Albany College of Pharmacy and Health Sciences, NY, 
USA, determined on page 749 the direct effect of a grape suspension on the response of mitochondria to the 
oxidative effects of hydrogen peroxide. Six male rabbits were anesthetized with sodium pentobarbital and 
the bladders excised. Four full thickness strips were obtained for contractile studies and the balance separated 
into smooth muscle and mucosa compartments by blunt dissection. The effect of hydrogen peroxide on the 
contractile response to field stimulation was quantitated. Each tissue was homogenized and the effects of 
increasing concentrations of hydrogen peroxide in the presence and absence of grape suspension on citrate 
synthase activity was determined. Citrate synthase activity was significantly higher in the mucosa than in 
the muscle. The grape suspension had no effect on control citrate synthase activity. However, the grape sus-
pension provided significant protection of both smooth muscle and mucosal citrate synthase activity. This 
study supports the conclusion that the grape suspension provides direct protection of mitochondrial function. 
Doctor Valentini, from Université Pierre et Marie Curie, Paris, France, provided an editorial comment.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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Phyllanthus niruri as a Promising Alternative Treatment for 
Nephrolithiasis
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ABSTRACT

In spite of considerable efforts to identify effective treatments for urolithiasis, this is a goal yet to be achieved. This review 
summarizes experimental and clinical data evaluating the effect of the plant Phyllanthus niruri, a plant with worldwide 
distribution, as a potential agent to prevent and/or to treat urolithiasis The review is based on data from the literature and 
on the results obtained by our group from either in vivo/in vitro experiments or clinical studies. Phyllanthus niruri has 
been shown to interfere with many stages of stone formation, reducing crystals aggregation, modifying their structure and 
composition as well as altering the interaction of the crystals with tubular cells leading to reduced subsequent endocytosis. 
The clinical beneficial effects of Phyllanthus niruri may be related to ureteral relaxation, helping to eliminate calculi or to 
clear fragments following lithotripsy, or also to a putative reduction of the excretion of urinary crystallization promoters 
such as calcium. No adverse renal, cardiovascular, neurological or toxic effects have been detected in either of these stud-
ies. Altogether, these studies suggest a preventive effect of Phyllanthus niruri in stone formation or elimination, but still 
longer-term randomized clinical trials are necessary to confirm its therapeutic properties.

Key words:  renal; lithiasis; treatment; clinical; Phyllanthus niruri
Int Braz J Urol.  2010; 36: 657-64

INTRODUCTION

 Urinary stones affect 10-12% of the popula-
tion in industrialized countries. Their incidence has 
been increasing over the last years and the age of 
onset is decreasing. In addition, the recurrence rate 
is high, more than 50% after 10 years (1,2). Genetic, 
metabolic, environmental and dietetic factors are 
involved in the pathogenesis of urolithiasis, all of 
them propitiating the crystallization of salts inside the 
renal tubules, further retention and growing  to form 
a stone (3). Given that urine is normally a supersatu-
rated solution, crystalluria is often observed in normal 
individuals, but if crystals remain apart from each 
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other, they are washed away by urine flow. However, 
under certain circumstances they bind each other due 
to chemical and electrical forces triggering the process 
of aggregation. The crystals or aggregates then attach 
to the epithelium which allow them to grow further 
and form the stone (4). Moreover, calcium oxalate 
(CaOx) crystals, the main constituent of human uri-
nary calculi, may adhere in a specific manner to the 
plasma membrane of epithelial cells and this process 
is followed by endocytosis of the crystals resulting 
in cell damage or death (5,6). Damaged cells exhibit 
a proliferative response, increase the synthesis of 
fibrogenic substances promoting additional stimulus 
for crystal growth (7,8). In addition, dead cells detach 
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from the basement membrane and the cellular debris 
will adhere to other crystals resulting in a stone nidus. 
Thus, the cellular pathways involved in endocytosis of 
CaOx crystals can constitute potential targets for drugs 
designed for the prophylaxis and/or treatment of uro-
lithiasis. Different substances have been described as 
modulators of adhesion and/or endocytosis processes 
(9-11) but none of them seem to be suitable for clinical 
use. On the other hand, alternative treatments such 
as the traditional herbal treatments can compliment 
pharmacotherapies for prevention and/or treatment of 
urolithiasis with less expense and perhaps fewer side 
effects, as reviewed by Miyaoka and Monga (12).
 We have been evaluating the effects Phyl-
lanthus niruri on several stages of stone formation as 
well as its potential therapeutic potential in lithiasic 
patients. Experimental and clinical studies performed 
by our group and by others have produced interesting 
and hopeful data concerning the potential therapeutic 
use of Phyllanthus niruri to treat and/or to prevent 
stone formation. These data are summarized in this 
review.

PHYLLANTHUS NIRURI

 Phyllanthus niruri, popularly known as 
“stone-breaker” (“quebra-pedras”) is a plant belong-
ing to the Euphorbiaceae family with a worldwide 
distribution and it is used in folk Brazilian medicine 
for patients with urolithiasis (13). More than 50 
compounds were identified in the Phyllanthus niruri, 
including alkaloids, flavanoids, lignans and triterpenes 
(14). Among these substances, the triterpenes have 
been found to inhibit the cytotoxicity induced by 
calcium oxalate (15) as well as to reduce excretion 
of stone forming constituents (16) and the markers 
of crystal deposition in the kidneys (17). Moreover, 
methanol extract from the leaves of Phyllanthus niruri 
containing substances such as lignans and phyllanthin 
showed a uricosuric activity in hyperuricemic rats 
(18). According to Calixto et al. (19) alkaloids ex-
tracted from plants of the genus Phyllanthus present 
an antispasmodic activity leading to smooth muscle 
relaxation, mostly evidenced in the urinary tract, 
which would facilitate the elimination of urinary 
calculi. These data strongly suggest that Phyllanthus 

niruri may be a potential source of many substances 
with antilithiasic properties.
 Interestingly, given that the maintenance of 
normal levels of calcium is critical to the function 
of many plants including plant rigidity, protection, 
detoxification (heavy metals or oxalic acid), ion bal-
ance and even light reflection (20), and because high 
cellular free calcium concentration may be dangerous 
for these organisms, higher plants (plants exhibiting 
a vascular system) developed a very efficient way 
to neutralize Ca+2 ions, by forming complexes with 
oxalate (21). Oxalate producing plants, which include 
many crop plants, accumulate oxalate and as much as 
90% of the total calcium in the form of CaOx crystals. 
Curiously, as shown in Figure-1, refractive CaOx 
crystals seen in the leaves of Phyllanthus niruri are 
kept equidistant, do not aggregate hence not forming 
stones. Therefore, understanding the basic molecular 
strategies by which some plants are able to package 
CaOx crystals may provide insights into the potential 
utilization of these plants to prevent/treat urolithiasis 
(22).

IN VITRO STUDIES

 The effect of the aqueous extract of Phyl-
lanthus niruri on crystallization process of CaOx in 
human urine has also been investigated in a model of 
in vitro precipitation of CaOx in human urine (23). 
Barros et al. (24) observed that the pre-incubation of 

Figure 1 – CaOx crystals observed in Phyllanthus niruri leaves 
observed under light microscopy. 
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human urine with Phyllanthus niruri did not inhibit 
the precipitation of CaOx particles and even more 
crystals were obtained in Phyllanthus niruri-contain-
ing urine, but the crystals were proportionally smaller 
than those in urine samples without Phyllanthus 
niruri. Moreover, they observed that after 24 hours, 
the precipitated crystals formed large agglomerates in 
untreated urine, but the crystals remained dispersed in 
urine with Phyllanthus niruri (Figure-2). The authors 
concluded that Phyllanthus niruri did not decrease the 
number of crystals but induced a marked reduction of 
particle size and crystal aggregation. Similar results 
were obtained by Atmani E and Khan SR (25) employ-
ing a different plant species (Herniaria hirsute), which 
is used in folk medicine in the Mediterranean area for 
its diuretic properties and to treat kidney stones. Crys-
talluria is a common event observed even in non-stone 
forming individuals. CaOx crystals are found in urine 
under several forms including monohydrate (COM) 
and dihydrate (COD) forms. Unlike COD, which is 
predominantly found in normal individuals, COM 
crystals have higher capacity to aggregate and adhere, 

and is the main form excreted by the nephrolithiasis 
patients (26-28). In the model of in vitro precipitation 
of CaOx using human urine from healthy individuals, 
Phyllanthus niruri induced an increase in COD forms 
and reduced the amount of COM crystals, responsible 
for higher potential risk for stone formation.
 Besides CaOx crystallization, it has been 
shown that the methanol extracts of Phyllanthus 
niruri showed an inhibitory activity of the enzyme 
xanthine oxidase in vitro (29) which was attributed 
to compounds such as flavonoids, polyphenols and 
tannins (30,31). Therefore, together with its uricosuric 
property (18), this enzymatic inhibition activity makes 
Phyllanthus niruri a potential antihyperuricemic 
agent.

STUDIES IN CULTURED CELLS

 Campos and Schor (32) have demonstrated 
that Phyllanthus niruri exhibited a potent inhibitory 
effect on CaOx crystal adhesion and/or endocytosis 

Figure 2 – Light microscopy of CaOx crystals formed immediately (0 hr) and 24 hours after the addition of sodium oxalate solution in 
normal human urine and after in the absence and presence of Phyllanthus niruri. X100 and X400.
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by an immortalized cell line derived from canine 
kidney (MDCK cells) representative of the medullar 
collecting duct. This type of inhibitory effect occurred 
even when high doses (2.5 to 5-fold the upper limit 
in human urine) of CaOx have been employed and 
without causing cell toxicity.

EXPERIMENTAL MODELS IN RATS

 The effect of Phyllanthus niruri has also been 
evaluated in experimental models of urolithiasis in 
rats, mainly those induced by implantation of a cal-
cium oxalate (CaOx) crystal into the bladder (vesical 
foreign body method). This experimental model of 
urolithiasis is obtained with no significant metabolic 
or systemic alterations and the vesical CaOx seed acts 
as a supporting surface allowing organic and inorganic 
material to precipitate over the central nidus, mimick-
ing a spontaneous calculus growth. It was initially 
shown that rats drinking Phyllanthus niruri tea ad 
libitum, presented decreased rate of stone growth (33). 
These effects occurred independently of any relevant 
modification in the urinary excretion of elements 
known to promote crystallization and stone formation, 
including calcium, oxalate, uric acid, pH, etc. In order 
to evaluate if the beneficial effect of Phyllanthus niruri 
could be mediated by modifications of the inhibitors 
of stone formation, such as citrate, magnesium and/or 
glycosaminoglycans, Freitas et al. (34) administered 
1.25 mg/mL/day of Phyllanthus niruri for 42 days in 
rats with vesical CaOx seed. This chronic treatment 
induced a significant reduction in the calculi growth, 
in the absence of any modification in the volume 
diuresis or alterations in the urinary concentration of 
lithogenic elements including calcium and oxalate. 
Phyllanthus niruri administration did not modify the 
urinary excretion of citrate and magnesium, indicating 
that the putative antilithogenic effect of Phyllanthus 
niruri was not primarily mediated by modifications 
in these inhibitors. In contrast, it was observed that 
Phyllanthus niruri induced a decrease in the urinary 
excretion of glycosaminoglycans (GAGs) compared 
with lithiasic animals receiving water. In contrast, the 
content of GAGs was higher in calculi taken from 
treated animals suggesting that the inhibitory effect 
Phyllanthus niruri on crystal growth might have been 

related to higher incorporation of GAGs into the 
calculi. The adsorption of these macromolecules into 
the calculi lead to stones with a predominant intrac-
rystalline amorphous organic matrix. Taken together, 
these results suggested that Phyllanthus niruri was 
able to prevent the aggregation of calcium oxalate to 
the pre-existent crystal without interfering with the 
incorporation of GAGs into organic matrix. Although 
the underlying mechanism remains to be clarified, 
some possible hypotheses can be raised: 1) a neu-
tralization of negative charges of GAGs reduced the 
negative pole for progressive deposition of cations; 2) 
active components of  the plant could have chelated 
and/or competed with calcium for binding sites on the 
crystal surface; 3) effects of Phyllanthus niruri itself 
on other proteins including Tamm-Horsfall protein, 
nephrocalcin, osteopontin, prothrombin fragment 1, 
etc, modulating crystallization, aggregation and cal-
culi growth and 4) Phyllanthus niruri could reduce the 
crystal adhesion to the tubular epithelium. Essentially, 
these results suggest that Phyllanthus niruri could 
interfere with the calculi growth or prevent stone 
formation rather than dissolving pre-formed stones.
 In order to better mimic what is observed 
in clinical practice, Barros et al. (35) using a vesical 
foreign body model in rats, compared the efficacy of 
Phyllanthus niruri treatment started concomitantly 
with CaOx seed implantation with the same treatment 
started 30 days after the seed implantation (when the 
vesical calculus was completely formed). As repre-
sented in Figure-3, the early treatment (Figure-3A) 
caused a significant inhibition in the calculi growth 
compared with non-treated animals (Figure-3B), as 
previously observed (34). In contrast, the treatment 
initiated after the stone formation, did not prevent 
the calculi to grow further neither propitiated calculi 
elimination; however it induced drastic changes in 
the shape and texture of the preformed calculi (Fig-
ure-3C). Stones taken from Phyllanthus niruri treated 
animals were more homogeneous and contained more 
compact surfaces (Figures 3D and 3E) in contrast 
to the spicule-shaped surface taken from untreated 
animals (Figure-3F). This result suggests that Phyl-
lanthus niruri probably interferes with the biominer-
alization process, by promoting a different interaction 
between the crystal and the macromolecules of the 
organic matrix. Although Phyllanthus niruri had not 
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Figure 3 – Upper and lower panels show the stereomicroscopy and scanning electronic microscopy respectively of the calculi taken 
from animals untreated (A and D), animals treated from the beginning (B and E) and from later treated animals (C and F).

A B C 

D E F

prevented the calculi growth, the treatment resulted 
in the formation of calculi with smoother surfaces, 
which could at least, contribute to less painful calculi 
voiding.

CLINICAL STUDIES

 The initial study (33) addressing the effects 
of the Phyllanthus niruri administered in the form 
of tea did not demonstrate any clinical or biochemi-
cal adverse effects (cardiovascular, renal, hepatic or 
neurological) even at high dosage, with excellent 
tolerability in healthy volunteers. In addition, tea con-
sumption in the same dose by nephrolithiasis patients 
for a period of 3 months, led to an apparent increased 
elimination of calculi compared to patients drinking 
placebo. These results were probably ascribed to the 
antispasmodic and relaxant effects of Phyllanthus 
niruri upon ureteral muscle, facilitating calculi void-
ing.
 Subsequently, another study by Nishiura et 
al. (36), also in our Service, evaluated the effect of a 
lyophilized 2% aqueous extract of Phyllanthus niruri, 

in an additional series of 69 lithiasic patients in the 
form of 450 mg capsules (three times a day) compared 
with placebo (Chicorium sativum). In this short-term 
follow-up conducted during a three-months period, 
no significant differences in calculi voiding and/or 
pain relief between the groups taking Phyllanthus 
niruri or the placebo were detected. However, as 
patients were classified according to the presence of 
metabolic disturbance, a significant reduction in the 
mean urinary calcium excretion was observed only 
among hypercalciuric patients. The phytochemical 
and pharmacological properties of this plant  have 
been accounted for the action of different substances 
such as Rutin, beta-amylin, beta-sitosterol, caffeic 
acid, geranin, quercetin, niruside and repandusinic 
acid. Although none of these compounds has been 
shown to have an effect on calciuria to date, such 
potential beneficial effect of Phyllanthus niruri for 
hypercalciuric patients needs to be further confirmed 
in longer-term studies involving a higher number of 
subjects.
 Micali and coworkers (37) observed that 
patients submitted to extracorporeal shock wave 
lithotripsy and treated with Phyllanthus niruri during 
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3 months presented lower incidence of residual stone 
fragments, mainly those in lower calyceal location 
compared with non-treated patients. According to 
these investigators, the efficacy and the lack of side 
effects of Phyllanthus help improve overall outcomes 
after extracorporeal shock wave lithotripsy and could 
be useful as either an alternative or an adjunctive 
therapy in the treatment of urolithiasis.
 Table-1 summarizes the main findings in 
all studies. Given the experimental characteristic of 
these studies, except for the clinical ones (Grade of 
recommendation B), an exact level of evidence is not 
applicable.

CONCLUSION AND PERSPECTIVES

 The experimental studies summarized here 
suggest that Phyllanthus niruri might interfere with 
important steps of the calculi formation including 
crystal aggregation and internalization by the tubular 
cells, crystal structure and composition. These proper-
ties of Phyllanthus niruri may constitute an important 
advantage in the prevention of lithiasis, inhibiting 
calculus growth and keeping the crystals dispersed 
in the urine, with their consequent easier elimination. 
Although clinical studies are less abundant, available 
data point to beneficial effects of Phyllanthus by in-
ducing ureteral relaxation, interfering in the excretion 

Table 1 – Summary of main findings.

Studies Main Findings Reference

Models in vitro Inhibition of CaOx crystal adhesion and/or endocytosis
Reduction in crystals aggregation

Increase in COD forms and reduced COM crystals

32
24
24

Models in vivo Decreased rate of stone growth
Increase intracrystalline amorphous organic matrix

Changes in the shape and texture of the preformed calculi

34,35
34

35
Clinical Increased calculi voiding

Reduction in urinary calcium excretion in hypercalciuric patients
Reduction in residual stone fragments after extracorporeal shock 

wave lithotripsy

33
36

37

COM = calcium oxalate monohydrate; COD = calcium oxalate dihydrate.

of promoters of urinary crystallization such as calcium 
or helping to clear fragments following lithotripsy. It 
is important to consider however, that although it is 
clear that Phyllanthus niruri can interfere with many 
steps of the stone formation, longer-term clinical stud-
ies are necessary to define whether these effects can 
be translated into real clinical benefit to treat and/or 
prevent urolithiasis.
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EDITORIAL COMMENT

 The authors provide a nice review on the herb 
Phyllanthus niruri whose properties appear in fact to 
be promising assets in stone disease prevention and 
treatment. However, care must be taken to properly 
design future clinical studies in a way to provide re-
liable, consistent and reproducible data. As a major 
concern, I would point out the definition of accurate 
dosage and mode of intake. In a recent review on Chi-
nese herbs used for managing stone disease, Miyaoka 
et al. (1) found several clinical trials demonstrating the 
likely benefits on stone prevention. However, the lack 
of standardization on dose and compounds between 

studies evaluating the same herbs made it extremely 
difficult to compare them and draw a sustainable 
conclusion. As a result, although used for hundreds 
of years with practical evidence of clinical benefits, 
Chinese herbs still strive to enter the armamentarium 
of stone therapy as a global consensus.
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ABSTRACT

PCA3 is a prostate specific, nonprotein coding RNA that is significantly over expressed in prostate cancer, without any 
correlation to prostatic volume and/or other prostatic diseases (e.g. prostatitis). It can now easily be measured in urine 
with a novel transcription-mediated amplification based test. Quantification of PCA3 mRNA levels can predict the out-
come of prostatic biopsies with a higher specificity rate in comparison to PSA. Several studies have demonstrated that 
PCA3 can be used as a prognostic marker of prostate cancer, especially in conjunction with other predictive markers. 
Novel PCA3-based nomograms have already been introduced into clinical practice. PCA3 test may be of valuable help 
in several PSA quandary situations such as negative prostatic biopsies, concomitant prostatic diseases, and active surveil-
lance. Results from relevant clinical studies, comparative with PSA, are warranted in order to confirm the perspective 
of PCA3 to substitute PSA.

Key words:  prostatic neoplasms; biopsy; PCA3; PSA; tumor marker
Int Braz J Urol.  2010; 36: 665-9

INTRODUCTION

 Since its approval by the US Federal Drug Ad-
ministration in 1986, prostate-specific antigen (PSA) 
has been employed worldwide to diagnose and moni-
tor men with prostate cancer (PCa) (1). Unfortunately, 
PSA bears a low positive predictive value, resulting 
in a significant proportion of negative biopsies, often 
leading to repeat PSA measurements and biopsies. In 
men with serum PSA between 3-10 ng/mL (grey zone) 
the negative biopsy rate is approximately 60-75% (1). 
Moreover, PSA-based opportunistic screening has led 
to an increase in PCa diagnosis and over treatment 
due to the high incidence of clinically insignificant 
PCa (2). Furthermore, men that undergo a PSA test 
and a consequent biopsy experience anxiety over the 

 Review Article
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result and the outcome (3). Therefore, there is a need 
for PCa biomarkers with a better specificity to enter 
clinical practice. Such a perspective biomarker is 
prostate cancer antigen 3 (PCA3).

WHAT IS PCA3?

 Around 1995, PCA3 was identified in col-
laborative research effort by Johns Hopkins Hospital, 
Baltimore and the Radboud University, Nijmegen, 
Netherlands (4). Initially, it was called Differential 
Display clone 3 (DD3) as differential display analysis 
was used to compare mRNA expression patterns of 
normal versus cancerous prostatic tissue (5). PCA3 is 
a segment of non-coding messenger ribonucleic acid 
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(mRNA) from chromosome 9q21-22 (5). The multi-
plicity of stop codons across the three reading frames 
of PCA3 and the lack of an extended open reading 
frame indicates that PCA3 functions as a non-coding 
RNA without encoding a protein (6). Recently, a new 
genomic structure of PCA3 as well as new flanking 
and overlapping gene transcripts (e.g. PCA3-TS4 
isoform) have been identified (7).
 PCA3 is over expressed by more than 95% of 
all prostate cancers tested (5). It can determine benign 
from cancerous prostate cells with an accuracy ap-
proaching 100% (8). Furthermore, no PCA3 transcripts 
have been detected in extraprostatic tissues (benign 
and cancerous), demonstrating that PCA3 is the most 
specific PCa biomarker identified to date (8). Unlike 
serum PSA, PCA3 is not affected by age, prostate vol-
ume or other prostatic diseases (e.g. prostatitis) (5,7).

PCA3 TEST

 PCA3 is measured in urine samples collected 
after an attentive digital rectal examination (DRE) of 
the prostate in order for cells to exfoliate in urine. A 
DRE of three (more strokes share equivalent results) 
strokes per lobe is performed by applying firm pres-
sure (surface is depressed by approximately 1 cm) 
from the base to apex and from the lateral to the me-
dian line for each lobe (9). Without DRE the PCA3 
test provides valid results in only approximately 80% 
of cases (5,7).
 The PCA3 test requires collection of the first 
20-30 mL of voided urine after DRE. Approximately 
2 mL of the urine sample is placed into a transport 
tube with lysis buffer that contains ribonuclease 
inhibitors (mRNA is destroyed within 20 minutes in 
the absence of the inhibitors) (8). The transport tube 
is sent overnight to a specialized laboratory at room 
temperature but it can also be stored frozen. Some 
authors use urinary sediments instead of urine samples 
in order to examine all the cells and cell fragments 
(10). However, due to simplified procedures whole 
urinary samples are preferred (10).
 Three successive generations of the PCA3 
test have been presented, leading to a commercially 
available kit known as the ProgensaTM PCA3 assay 
(Gen-Probe, San Diego, CA, USA) (11). Fortunately, 

this novel fast and easy transcription-mediated am-
plification (TMA)-based test has replaced the older 
intensive and time-consuming reverse-transcriptase 
polymerase chain reaction test (5). The TMA-based 
PCA3 assay consists of the following steps: i) spe-
cific isolation of the RNA of interest by using coated 
magnetic beds, ii) amplification, and iii) detection and 
quantification of the isolated RNA (11). Informative 
rates (percentage of urine samples yielding accurately 
quantifiable mRNAs for assay) are > 99% and the 
assays have good reproducibility (12).
 The PCA3 assay provides a quantitative result 
from the ratio of the mRNA transcripts of PCA3 to 
PSA. The quantification of PSA mRNA is required to 
normalize the total mRNA present in a sample. The 
PSA mRNA levels in prostate cells released in urine 
are unrelated to PSA protein levels in blood and are 
essentially unchanged in prostate cancer (12). The 
PCA3 score is the ratio of PCA3:PSA mRNAs mul-
tiplied by 1,000 (5).
 The PCA3 score correlates with the results of 
a subsequent prostatic biopsy as a high score increases 
the likelihood of a PCa positive result. It has been 
demonstrated that men with a PCA3 score < 5 had a 
PCa positive biopsy rate of 14%, while 69% of men 
with a PCA3 score > 100 had PCa upon biopsy (5). 
A cutoff PCA3 score of 35 has been adopted because 
in a prospective study among 570 men undergoing 
prostate biopsy, this score combined the greatest 
cancer sensitivity and specificity (54% and 74%, 
respectively) (13).

CLINICAL IMPLICATIONS

 PCA3 test may be of valuable help in the 
following PSA quandary conditions: i) elevated PSA 
with one or more negative biopsies, ii) normal PSA 
with family history of prostate cancer, iii) normal PSA 
with positive biopsy, iv) elevated PSA with prostatitis, 
v) elevated PSA with precursor lesions of PCa (14), 
and vi) active surveillance for presumed microfocal 
disease (15). Potential clinical applications include 
the detection of local recurrence following radical 
prostatectomy or radiotherapy and monitoring patients 
on medication that affects serum PSA (i.e. 5-alpha 
reductase inhibitors) (5).
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 Recently, in a review (11) of clinical studies 
with 2048 men undergoing a first or repeat biopsy, 
the area under curve (AUC) for PCA3 was 0.66-0.87, 
while the AUC for PSA always scored less. In com-
parison with PSA, the specificity of PCA3 was better 
(66-89%), while the sensitivity was less (54-82%). 
The positive (48-75%) and negative (74-90%) pre-
dictive values were better for PCA3. In the cohort of 
1125 patients with at least one negative biopsy, PCA3 
proved (multivariate analysis) to be an independent 
predictive factor of repeat positive biopsy.
 Can PCA3 be considered a prognostic marker 
for PCa? The association of PCA3 with prostatec-
tomy tumor volume and other clinical/pathological 
features was assessed by several authors. In most 
studies PCA3 was significantly correlated with tumor 
volume, pT stage and Gleason score (GS) (11). More-
over, PCA3 was significantly higher in patients with 
clinical significant PCa (dominant tumor volume > 0.5 
cc and GS ≥ 7) (5). However, recently the predictive 
value of PCA3 for PCa aggressiveness as reported in 
earlier studies was not confirmed in a study among 
70 men who underwent radical prostatectomy (2). 
This could be attributed to the usage of urinary sedi-
ments instead of whole urine samples and to the small 
number of patient’s favorable prognostic outcome. 
The prognostic value of PCA3 needs validation in 
definitive trials.
 PCA3 was identified as a statistically inde-
pendent and informative novel marker that is capable 
of increasing the predictive accuracy of multivariate 
biopsy models (16). Predictive accuracy estimates 
of biopsy outcome predictions were quantified us-
ing the AUC of the receiver operator characteristic 
analysis in models with and without PCA3. Recently, 
a PCA3-based nomogram has been presented by 
Chun et al. (16) that identifies men at risk of harbor-
ing PCa and it assists in deciding whether further 
evaluation is necessary. When PCA3 is combined 
with serum PSA and biopsy GS, it increased di-
agnostic accuracy to 90% to predict extracapsular 
extension or clinically low volume (< 0.5 cc) tumor 
(17). Patients with a biopsy GS of 6, low PSA and a 
low PCA3 could be excellent candidates for active 
surveillance.
 The incorporation of PCA3 data into the 
Prostate Cancer Prevention Trial (PCPT) risk calcula-

tor showed additional benefit (18). PCA3, PSA and 
DRE data from 521 men undergoing prostate biopsy 
were included in the original PCPT risk calculator. 
The AUC for the updated PCPT calculator was 0.7, 
which was statistically superior to the AUC (0.61) of 
original PCPT calculator without the PCA3. Further-
more, the sensitivity, positive and negative predictive 
value were improved with the incorporation of the 
PCA3.
 Lastly, patients with precursor lesions of 
PCa (prostatic intraepithelial neoplasia, atypical 
small acinar proliferation) had a significant higher 
mean PCA3 score, in comparison with men with 
negative biopsy results (11,14). Nearly one third 
of patients with a negative biopsy and a PCA3 
score > 35 had high-grade prostatic intraepithelial 
neoplasia (19).

EPILOGUE

 PCA3 fulfils many of the requirements for 
PCa biomarker to be useful in clinical practice: i) 
an easily accessible biological sample (urine after 
DRE), ii) a reproducible technique across testing 
laboratories (aided by an available commercial kit), 
and iii) good statistical accuracy (substantiated by 
several teams studying populations of different 
origins) (11). One efficient way to use PCA3 as 
a guide to choosing repeat biopsy is to collect a 
PCA3 sample at the time of prostate biopsy (“reflex 
PCA3”) (20). If the biopsy finding is negative, the 
PCA3 test can be performed without the patient 
having to return.
 Because PCa is a heterogeneous disease, 
the use of a panel of biomarkers (e.g. PCA3 and 
TMPRSS2-ERG gene fusions) can further improve 
diagnostic accuracy (6). The challenge remains to 
identify biomarkers that can contribute to identify 
potentially life-threatening PCa at a curable stage. 
PCA3 could be such a potential prognostic marker 
but results from relevant research are warranted.
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EDITORIAL COMMENT

 In the review article by Bourdoumis et 
al., the clinical utility of prostate cancer antigen 3 
(PCA3) as a diagnostic marker for prostate cancer 
is highlighted. Currently, prostate cancer screening 
guidelines have failed to take a strong position on 
the merits of prostate cancer screening due in large 
part to the ongoing controversies on the survival ben-
efit imparted from prostate cancer screening using a 
combination of digital rectal examination and serum 
prostate-specific antigen (PSA) level measurements 
(1). In consequence, clinicians have been seeking a 
better diagnostic and prognostic test for prostate can-
cer.
 The preliminary studies evaluating the di-
agnostic utility of PCA3 would suggest that it may 
have great potential either as a substitute or adjunc-
tive clinical tool for patients suspected of harbor-
ing prostate cancer and hence, requiring transrectal 
ultrasound guided prostatic biopsies. Prior to mak-
ing more definitive recommendations on the role 
of PCA3 as a screening/diagnostic tool for prostate 
cancer, a multi-institutional prospective clinical trial 
comparing PSA and PCA3 will be required. Similar-
ly, we are currently embarking in a new era of medi-
cine in which a personalized approach to patient care 
can be adapted utilizing not only conventional clini-
cal parameters but as well tumor cytoarchitectural 
and tissue expression patterns (2).

 As clinicians, we are constantly seeking 
better diagnostic and therapeutic tools to help tai-
lor treatment recommendations based on tumor ag-
gressivity and risk of progression while taking into 
account treatment related morbidity and quality of 
life.
 This discussion is particularly pertinent for 
prostate cancer as we clearly know that a significant 
proportion of patients have clinically insignificant 
disease and may be candidates for active surveil-
lance. Clinical tools enabling us to identify patients 
at low risk of disease progression may change the 
treatment paradigm. In consequence, aggressive lo-
cal therapy can therefore be offered to those best 
suited.

REFERENCES

1. Andriole GL, Crawford ED, Grubb RL 3rd, Buys SS, 
Chia D, Church TR, et al.: Mortality results from a 
randomized prostate-cancer screening trial. N Engl J 
Med. 2009; 360: 1310-9. Erratum in: N Engl J Med. 
2009; 360: 1797.

2. Donovan MJ, Khan FM, Fernandez G, Mesa-Tejada 
R, Sapir M, Zubek VB, et al.: Personalized prediction 
of tumor response and cancer progression on prostate 
needle biopsy. J Urol. 2009; 182: 125-32.

Dr. Philippe E. Spiess
Division of Urology

H. Lee Moffitt Cancer Center
Tampa, Florida, USA

E-mail: Philippe.Spiess@moffitt.org



670

Surgical Management of RCC in South America
International Braz J Urol Vol. 36 (6): 670-677, November - December, 2010

The Beginning of the 21st Century: A Paradigm Shift in the Surgical 
Management of Renal Cell Carcinoma in South America

Marcos F. Dall’Oglio, Alexandre Crippa, Cesar Camara, Jose Pontes-Junior, Jose R. Colombo, 
Adriano J. Nesrallah, Luis C. N. Oliveira, Miguel Srougi

Division of Urology, University of Sao Paulo Medical School and Cancer Institute of Sao Paulo, 
ICESP, Sao Paulo, SP, Brazil

ABSTRACT

Purpose: The incidence of renal cell carcinoma (RCC) has been rising by 2.3 to 4.3% every year over the past three de-
cades. Previously, RCC has been known as the internist’s tumor; however, it is now being called the radiologist’s tumor 
because 2/3 are now detected incidentally on abdominal imaging. We compared patients who were treated toward the end 
of the 20th century to those treated during the beginning of the 21st century with regard to RCC size and type of surgical 
treatment.
Materials and Methods: The study included 226 patients. For analysis of tumor size, we considered a cut point of < 4 cm 
and > 4 cm. For analysis of type of surgery performed, we considered radical and partial nephrectomy.
Results:  After the turn of the century, there was a reduction of 1.57 ± 0.48 cm in the size of the RCC that was operated 
on. Nephron sparing surgeries were performed in 17% of the cases until the year 2000, and 39% of the tumors were < 4 
cm. From 2001, 64% of the tumors measured < 4 cm and 42% of the surgeries were performed using nephron sparing 
techniques. Mean tumor size was 5.95 cm (± 3.58) for the cases diagnosed before year 2000, and cases treated after the 
beginning of 21st century had a mean tumor size of 4.38 cm (± 3.27).
Conclusions: Compared with the end of the 20th century, at the beginning of the 21st century due to a reduction in tumor 
size it was possible to increase the number of nephron sparing surgeries.

Key words: carcinoma; renal cell; incidence; diagnostic imaging; urological surgical procedures
Int Braz J Urol.  2010; 36: 670-7

INTRODUCTION

 The incidence of the renal cell carcinoma 
(RCC) has been increasing by 2.3 to 4.3% per year 
over the last three decades in the United States (1). 
Unfortunately, approximately 1/3 of the patients 
who have been diagnosed with RCC will die due to 
progression to metastatic disease (1).

 Clinical Urolog�Clinical Urolog�

doi: 10.1590/S1677-55382010000600004 

	 Since	Bell’s	classic	study	(2),	the	first	to	relate	
RCC size to prognosis, there has been a variety of stage 
modifications	in	the	TNM	system	related	to	tumor	size	
variations. This information suggests that tumor growth 
significantly	influences	the	prognosis	of	this	lethal	dis-
ease. The majority of studies that have reported a large 
number	of	patients	 indicate	 that	 the	stratification	size	
related to RCC prognosis is between 4 and 5 cm (3,4).
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 Fortunately, most RCC cases diagnosed 
today are incidental tumors with smaller sizes, and 
identified	after	ultrasonography	(US)	or	computed	
tomography (CT) examinations performed for other 
reasons (5). There has been a reduction in size 
of recently diagnosed tumors from 7.8 to 5.3 cm, 
and	 an	 increase	 in	 organ	 confined	 disease,	 47	 to	
78%, from 1989 to 1998 respectively (6). Due to 
the demonstration that nephron-sparing surgery is 
effective  in RCC, the number of nephron-sparing 
surgeries (NSS) has also grown (7). At the turn of 
the century, the management of RCC underwent a 
paradigm shift favoring nephron-sparing surgery in 
a	large	part	due	to	the	identification	of	smaller-sized	
lesions, and similar oncologic outcomes. The Mayo 
Clinic study showed that patients who underwent 
radical nephrectomy presented a higher possibility to 
have elevated serum creatinine levels and proteinuria 
higher than 2.0 ng/mL (8).
 The goal of this study was to compare RCC 
size between cases treated during the end of the 20th 
century to those treated during the beginning of the 
21st century. We also analyzed the type of surgeries 
that were performed during both periods.

MATERIALS AND METHODS

 During the period between January 1995 and 
December 2005, 226 patients with RCC who under-
went surgery at our institution had their clinical data 
retrospectively analyzed. Preoperative evaluation 
included blood and imaging exams such as US, CT, 
and/or magnetic nuclear resonance, chest x-ray, bone 
scintillography, and occasionally, urography.
 Initially, we analyzed whether the clinical 
presentation at the time of diagnosis was incidental 
or symptomatic. Then, a single pathologist analyzed 
the anatomic and pathological variables as follows: 
histology type, Fuhrman nuclear grade, presence of 
intra-tumoral microvascular invasion, and tumor size. 
The study included calculation of disease-free survival 
and	specific	cancer-survival	curves	with	respect	to	all	
the above variables. The study compared the tumor 
size over these 11 years and the surgical treatment, 
nephron sparing or radical surgeries. The study also 
included an analysis of the individuals who underwent 

NSS. The features of RCC treated during the last six 
years	of	the	20th	century	were	compared	to	the	first	
five	years	of	the	21st	century.
 The post-surgical follow-up of the individuals 
was performed in a clinic, and afterward, there was 
a	3	months	period	of	confirmation	by	 telephone	of	
the current health status of the patient. The clinical 
follow-up included a chest x-ray, abdominal CT scan 
and/or US, and blood tests every 4 months during the 
first	year,	every	half-year	from	the	second	to	the	fifth	
year, then annually after this period.
 The statistical analysis was based on Kaplan-
Meier curves and the differences in survival between 
the groups used the Log rank test. Results were con-
sidered	significant	when	the	p-value	was	below	5%	
(p < 0.05).

RESULTS

 Up to the year 2000, the majority of tumors 
had a size greater than > 4 cm (61%). However, after 
the turn of the century, there was a change in tumor 
size that underwent resection. After 2001, 64% of the 
tumors were < 4 cm, and the nephron-sparing surgery 
was duplicated as shown in Table-1.
 Table-2 shows the average, median, and stan-
dard deviations of the tumor size from patients who 
underwent surgery from 1995 to 2005.
 The types of surgeries performed during the 
study period are shown in Table-3. It is important to 
emphasize that during the period of 1995-2000 the 
NSS and radical nephrectomy were 17% and 83%, 
while during 2001-2005 it was 42% and 58%, respec-
tively.
	 Figure-1	shows	the	profile	of	tumor	sizes	over	
the years, allowing for the perception of a gradual 
reduction in the tumor size over this period.
 Table-4 shows RCC sizes in four subgroups 
noting the increase in the incidence of tumors with 
sizes < 3 cm and between 3-4 cm, as well as the 
reduction in the incidence of the tumor sizes in sub-
groups from 4.1 - 7 cm, and > 7 cm after the year 
2000.
 The demographic and anatomic/pathological 
data of patients who underwent NSS is described in 
Table-5.
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	 The	main	finding	is	that	majority	of	tumors	
were T1 (95%), 78% incidental and low degree. The 
creatinine serum and urea pre and postoperative are 
demonstrated in Table-6.

COMMENTS

 Our study shows that there has been a para-
digm shift in the surgical treatment of RCC in Brazil. 
A	significant	reduction	in	the	average	tumor	size	has	
taken place, 5.1 cm from the end of the past century, to 
3.9 cm after the year 2001. This has increased (25%) 
the indication for nephron sparing surgery by 17% 
until 2000 and 42% after 2001.

Table 2 – Size of tumors.

Year Mean Standard Deviation Median Minimum Maximum N

1995 5,222 2,6746 4,500 1.5 12.0 18
1996 5,813 2,8823 5,100 2.0 12.0 16
1997 5,075 3,1266 4,350 1.5 13.0 20
1998 6,633 3,2462 6,250 3.0 13.5 18
1999 5,279 2,9221 5,000 1.5 13.0 19
2000 6,443 5,0735 5,000 1.2 19.5 23
Subtotal 4,924 3,7036 5,1714 1.2 19.5 114
2001 5,800 5,9024 3,700 1.2 24.0 15
2002 4,533 2,8359 3,800 1.5 10.5 15
2003 4,569 2,5674 4,150 1.2 11.0 16
2004 3,674 2,1509 3,000 1.5 10.0 19
2005 3,440 1,5688 3,000 1.2   8.0 15
Subtotal   4,6693 3,5042   3,9416 1.2 24.0 80

 For a long time, tumor size has been consid-
ered one of the most important independent prognostic 
factors for RCC. This has resulted in a number of fre-
quent publications addressing this issue (9,10), as well 
as, encouraging continuous proposals for changes in 
the staging of the disease (5). These frequent changes 
in the RCC staging, always related to the tumor size, 
certainly assure that this is the major prognostic fac-
tor,	and	 that	 it	most	 faithfully	defines	 the	disease’s	
behavior.
 The survival outcome for tumors < 7 cm that 
were re-resected by radical nephrectomy is similar; 
however, the possibility of RCC recurrence varies 
from 2.6% to 9% in T1a and T1b tumors, respectively 
(11). In this study, we found that the average survival 

Table 1 – Distribution of kidney tumors before and after the year 2000, regarding tumor sizes and the type of surgery 
performed.

Year ≤ 2000 > 2000 p Value

Tumor Size 0.001
< 4 cm   56 (39%) 53 (64%)
≥	4	cm   87 (61%) 30 (36%)

Surgery 0.001
Nephron sparing   24 (17%) 35 (42%)
Radical 119 (83%) 48 (58%)
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of patients with T1a tumors was 91%, while in T1b 
tumors, 79% were free from the disease in 5 years. 
The size of the tumor is so relevant in RCC that the 
growth of 1 cm in the RCC size increases the pos-
sibilities of cancer progression by 17%, according 
to the important editorial by Marshall (12). Patients 
with	RCC	greater	than	5	cm	have	a	five-fold	greater	
chance of dying due to the disease when compared 
to those with tumors with less than 5 cm (risk ratio = 
4.93) (12).
 Although RCC used to be referred to as the 
internist’s tumor, it may now be more appropriate to 
refer to it as the radiologist’s tumor, because 60% of 
renal tumors are detected incidentally during abdomi-

nal imaging obtained for other reasons. In this context, 
laparoscopic NSS proved to be effective and safe in 
the treatment of renal tumors (13). Currently, robotic 
NSS is already a reality, with one important series 
performing surgeries for tumors from 1.4 to 3.6 cm 
(14). Despite the development of alternative ablative 
techniques for solid kidney lesions, surgical excision 
remains the cornerstone in treating RCC.
 In our study, we found that after the turn of 
the	 century,	 there	was	 a	 significant	 difference	 be-
tween the size of the tumors and the type of surgery 
performed. It was only after 2001 that the median 
tumor size decreased below 4 cm, 39% of cases before 
2001 compared to 64% after. On the other hand, the 

Table 4 – Distribution of tumor sizes between the end of the 20th century and the beginning of the 21st century.

20th Century (%) 21st Century (%) Total

Size
< 3 cm 14 (12) 26 (32) 40 (21)
3 - 4 cm 28 (25) 22 (28) 50 (27)
4.1 - 7 cm 41 (36) 18 (23) 59 (30)
> 7 cm 31 (27) 14 (17) 45 (22)
Total               114                  80             194

Year Partial (%) Radical (%) p Value

20th Century
1995   6 (33)   12 (67)                    0.04
1996      2 (12.5)      14 (87.5)                 > 0.9
1997   5 (25)   15 (75)                    0.1
1998 0 (0)     18 (100) -
1999   4 (21)   15 (79) 0.009
2000   4 (17)   19 (83) 0.003
Total 24 (17) 119 (83)
21st Century
2001   6 (40)     9 (60) 0.002
2002   5 (33)   10 (67)                    0.5
2003   6 (40)     9 (60)  0.001
2004 10 (53)     9 (47)                    0.01
2005   7 (47)     8 (53)                    0.2
Total 35 (42)   48 (58)

Table 3 – Percentage distribution of surgeries performed during the period of 1995 - 2000 and 2001 - 2005.
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Table 5 – Demographic data and pathology results of 59 
excised tumors in nephron sparing surgery.

N = 59

Age (min - max) 57 (23 - 81)
Male / Female (%) 49 (83%) / 10 (17%)
Pathological data

High-grade 12 (22%)
Low-grade 46 (78%)
Microvascular invasion    4 (6.8%)
Necrosis 10 (17%)
Fat invasion    1 (1.7%)

Pathologic stage
T1 56 (95%)
T2    1 (2.5%)
T3a    1 (2.5%)

Incidental 46 (78%)
Symptomatic 12 (22%)
Median follow-up (months)    60 (4 -168)
Survival free of local recurrence   59 (100%)
Cancer-specific	survival	 58 (98%)

Table 6 – Hematological analysis pre and postoperative.

Nephrectomy Creatinine (ng/mL) Urea (ng/mL)
Preoperative Postoperative Preoperative Postoperative

Partial 1.23 1.21 40.19 48.74
Radical 1.44 1.83 40.56 47.34

percentage of nephron sparing surgeries increased 
significantly	from	17%	to	42%.
 The size of renal tumors at the time of di-
agnosis has been decreasing over the years, with a 
reduction in the average size resected lesions from 
7.8 to 5.3 cm, from 1989 to 1998 (7). For this reason, 
a migration of the RCC stage has taken place accord-
ing to Kane et al. (15). This migration has occurred 
particularly in the pT1 stage where the median RCC 
size decreased from 4.1 in the year 1993, to 3.6 cm in 
2003. The survival gain for patients treated in 1993 
to 1998 rose by 3.3%. It is worth pointing out that 
between the years 1993 and 2004, the proportion of 

patients with RCC in Stage I grew from 43% to 57%; 
on the other hand, the proportion of patients with pT4 
stage decreased during the same period from 27.4% 
to 18.7% (16).
 With a normal contralateral kidney, the cu-
mulative	incidence	of	renal	insufficiency	(defined	as	
a serum creatinine level of > 2.0 mg/dL) at 10 years 
has	 been	 reported	 to	 be	 significantly	 higher	 after	
radical nephrectomy than after partial nephrectomy 
(22% vs. 12% (17). Proteinuria was also more com-
mon after radical nephrectomy (55% vs. 35%) (17). 
Also, metachronous renal tumors in the contralateral 
kidney can occur in up to 10% of patients (18), un-
derscoring the importance of avoiding unnecessary 
nephron	 loss.	Recent	findings	 suggest	 that	NSS	 is	
greatly underused in the USA because, in a large 
nationwide hospital database, only 9.6% of patients 
with surgically treated renal tumors underwent partial 
nephrectomy (19). At many academic centers, partial 
nephrectomy comprises 60-70% of the operations for 
RCC (20). However, when using the nationwide inpa-
tients sample, these authors reported that only 7.5% 
of kidney tumor operations in the USA from 1988 to 
2002 were partial nephrectomies (19). In England, a 
similar underuse of partial nephrectomy was reported 
in 2002 with only 4% out of 2671 nephrectomies 
performed (21).
 One of the limitations of this study is that it 
is a retrospective analysis; however, the fact that we 
have a reliable database of individuals treated by a 
same group of surgeons from a single institution is 
a positive point. We believe that with the increasing 
diagnosis rate of solid renal lesions with progressively 
smaller sizes, the indications for nephron sparing 
therapies	will	 increase	 significantly,	 favoring	 the	
preservation of the renal function and improving RCC 
outcomes.
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CONCLUSIONS

 Comparing patients diagnosed with RCC 
after the beginning of the 21st century to those diag-
nosed before, the patients diagnosed later were more 
likely to undergo nephron-sparing surgery increasing 
the probability of avoiding later chronic renal insuf-
ficiency.
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EDITORIAL COMMENT

 The paper by Dall’Oglio et al. nicely depicts 
that a paradigm shift has occurred in the surgical 
management of localized renal masses in Brazil par-
alleling similar changes worldwide particularly for 
lesions	≤	4	cm.	At	the	present	time,	nephron-sparing	

surgery remains the “gold standard” for the manage-
ment	of	small	renal	masses	(SRM),	with	clear	benefits	
in terms of cardiovascular toxicity while minimizing 
the risk of post-operative dialysis requirement. There 
is an unquestionable change in our underlying surgical 
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approach to SRM in that the clinical question often 
asked is: when should a partial nephrectomy not be 
performed?	 In	my	 clinical	 practice,	 over	 70%	of	
patients with renal masses less than 7 cm are treated 
by partial nephrectomy (in the absence of absolute 
indications for partial nephrectomy i.e. solitary kid-
ney,	underlying	renal	insufficiency,	or	bilateral	renal	
masses). Whether the partial nephrectomy is per-
formed using an open, pure laparoscopic, or robotic 
assisted laparoscopic approach is simply a technical 
consideration taking size, location, and surgical ex-
pertise into account. We cannot get away from the 
simple fact that for SRM, a partial nephrectomy (ir-
respective of its approach) is a better treatment choice 
for patients than radical nephrectomy. Recently, 
percutaneous (and laparoscopic) ablative techniques 
(i.e. radiofrequency ablation and cryoablation) have 
been proposed as a treatment alternative for SRM in 
well selected cases (typically lesions less than 2.5 cm 
and away from the renal hilum) understanding such 
treatment alternatives do not have long-term data 
(beyond 10 years) and require routine serial imaging 

following the ablative procedure. With these clear 
limitations, I feel percutaneous (and laparoscopic) 
ablative procedures should only be offered to a select 
subset of patients (1). With evolving technology and 
imaging modalities, newer treatment alternatives 
will become readily available to patients with SRM 
however partial nephrectomy has set the bar and we 
must	never	loose	sight	of	the	clear	benefits	it	offers	
to our patient population. The impetus lies on the 
scientific	community	to	develop	imaging	modalities	
or validate percutaneous renal biopsy strategies able 
to distinguish benign from malignant renal neoplasms 
such that treatment can be geared to those requiring 
definitive	intervention.
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ABSTRACT

Purpose: To evaluate prospectively the results obtained in 55 patients undergoing laparoscopic pyeloplasty through trans-
peritoneal access.
Materials and Methods: From January 2005 to July 2009, fifty-five patients between 13 and 64 years old, were treated 
for ureteropelvic junction (UPJ) stenosis via a transperitoneal laparoscopy. All patients had clinical symptoms of high 
urinary obstruction and hydronephrosis confirmed by imaging methods. Anderson-Hynes dismembered pyeloplasty was 
performed in 51 patients and Fenger technique in the other 4 cases. Patients were clinically and imaging evaluated in the 
postoperative period at 3 and 6 months and then followed-up annually.
Results: The operative time ranged from 95 to 270 min. The mean hospital stay was 2 days. The average blood loss was 170 
mL. The time to return to normal activities ranged from 10 to 28 days. Anomalous vessels were identified in 27 patients, 
intrinsic stenosis in 23 patients and 5 patients had high implantation of the ureter. Laparoscopic pyelolithotomy was suc-
cessfully performed in 6 patients with associated renal stones. That series monitoring ranged from 1 to 55 months. One 
patient had longer urinary fistula (11 days), 3 patients had portal infection and 6 patients had prolonged ileus. There was 
one conversion due to technical difficulties. From the later postoperative complications, 2 patients had re-stenosis, one 
determined by Anderson-Hynes technique and the other by Fenger technique. The success rate was 95.65%.
Conclusions: Laparoscopic pyeloplasty has functional results comparable to conventional open technique. It offers less 
morbidity, with aesthetic and post-operative convalescence benefits and lower complication rates.

Key words:  kidney; ureter; laparoscopy; pyeloplasty; treatment outcome
Int Braz J Urol.  2010; 36: 678-84

INTRODUCTION

 Ureteropelvic junction (UPJ) obstruction is 
one of the most common ureter intrinsic pathologies 
generally manifested by back pain, renal colic and 
urinary tract infection. It can lead to progressive 
hydronephrosis and renal dysfunction (1).
 The gold standard treatment of this pathology 
is Anderson-Hynes dismembered pyeloplasty, tradi-

 Clinical Urology

doi: 10.1590/S1677-55382010000600005 

tionally performed in a conventional open procedure, 
with success rates over 90% (2).
 Minimally invasive techniques, both endo-
scopic and percutaneous, with incision of UPJ are also 
performed with low morbidity, but with success rates 
lower than those of conventional surgery (3,4).
 Laparoscopic pyeloplasty, first performed by 
Schuessler et al. (5), in 1993, maintains the principles 
of open dismembered pyeloplasty, with excellent 
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functional results and significant reductions in mor-
bidity (6).
 The objective of the present a study was to 
evaluate prospectively, from the first visit to the fol-
low-up after surgery, the results obtained in 55 patients 
undergoing laparoscopic pyeloplasty by transperito-
neal access.

MATERIALS AND METHODS

 In the period from January 2005 to July 2009, 
55 patients, 29 men and 26 women, aged between 13 
and 64 years old were treated for UPJ stenosis through 
transperitoneal laparoscopy by the same surgeon 
(MTCL). All patients had clinical symptoms of high 
urinary obstruction and hydronephrosis, confirmed 
by intravenous urogram and / or multi-slice CT scan. 
None of them had undergone any previous treatment 
(Table-1).
 Patients were placed in a lateral contralateral 
position on the side to be treated. Pneumoperitoneum 
was made with a Veress needle and maintained at 15 
mmHg. Three or four trocars were placed according 
to standard configuration (Figure-1), a paraumbili-
cal one, another between this one and the ipsilateral 
iliac crest and the third between that and the xiphoid 
appendix. In 44 patients one more trocar was used 
being located in the anterior axillary line. A perito-

neal incision was made in the line of Toldt and the 
colon was medially folded until identifying the ureter 
and renal pelvis. Anderson-Hynes dismembered py-
eloplasty was performed in 51 patients and Fenger 
technique in the other 4 cases. In all cases was per-
formed a suture of UPJ with 4-0 polyglycolic acid 
thread in separated stitches on the spatulated ureter 

Table 1 – Summary of patient and surgical characteris-
tics.

Number
Male  29
Female  26

Age (years)
Median  36
Range       13-64

Technique
Anderson-Hynes    51
Fenger     4

Number of ports per patient
3 ports   11
4 ports   44

Side
Right   24
Left   31

Renal calculus removed (patient)         10.9%

Figure 1 – Patient position for the procedure.
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and continuous stitches on renal pelvis. In 6 cases 
a lithiasis treatment was made previously identified 
in imaging studies, being the calculi successfully re-
moved. The first 15 patients underwent implantation 
of double-J stent through retrograde way and in the 
others through anterograde way. They were removed 
after 6 weeks of surgery. All patients remained with 
intravesical Foley catheter for 24-48 h and Penrose 
drain for the same period, except when its drain-
age persisted. Patients were clinically assessed and 
imaging evaluated at 3 and 6 months and followed 
annually since then.

RESULTS

 The operative and post-operative results are 
distributed in Table-2. Mean operative time was 150 
minutes (ranging from 95 to 270 min.). There was a 
progressive decrease in operative time after the first 
20 cases. The average blood loss was 170 mL (60 to 

370 mL), measured by the content aspirated that may 
have contained urine. The mean hospital stay was 2 
days (1 to 11 days). The average time to return to 
normal activities was 15 days (10 to 28 days).
 Anderson-Hynes dismembered pyeloplasty 
was performed in 51 patients and Fenger plasty in 
4. Anomalous vessels were identified in 27 patients 
(49.09%), ureter intrinsic stenosis in 23 patients 
(41.81%) and 5 patients (9.09%) had ureter high 
implantation. Laparoscopic pyelolithotomy was 
successfully performed in 6 patients with associated 
calculi, with greater opening of the renal pelvis and 
using the laparoscopic equipment.
 This series follow-up ranged from 1 to 55 
months. Forty-six patients had more than 6 months of 
follow-up, with complete resolution of pain observed 
in 44 of these (95.65%), except for two cases where 
re-stenosis was detected in postoperative follow-up 
period.
 There was conversion to open surgery in a 13-
year-old patient due to technical difficulties, in a case 
carried out at the beginning of this series. One patient 
had urinary fistula, which lasted 11 days, 3 patients 
had portal infection and 6 patients had prolonged 
ileus. All these minor complications were treated 
conservatively with complete resolution. From the 
later postoperative complications, 2 patients (4.35%), 
over six months of follow-up, showed re-stenosis, one 
in which the surgery was performed through Ander-
son-Hynes technique and the other through Fenger 
technique. These complications were identified at 
8 and 4 months of follow-up respectively by low 
back pain after drinking water and was confirmed by 
imaging methods. The first was treated by retrograde 
endopyelotomy and the second by open pyeloplasty, 
both with success.

COMMENTS

 Since its description in 1949 by Anderson-
Hynes, open dismembered pyeloplasty has been the 
gold standard for UPJ obstruction treatment, with 
success rates exceeding 90% (2). The lumbar incision 
adopted most of the time (lumbotomy), among other 
factors, leads to higher morbidity in the procedure, 
mainly related to the use of analgesics postoperatively 

Table 2 – Summary of results.

Technique 
Anderson-Hynes

   51

Fenger     4
N. of ports/patient

3 ports    11
4 ports   44

Operative time (min)
Median 150
Range         95-270

Conversion (%)         1.81
Hospital stay (days)

Median     2
Range 1-11

Follow-up (months)
Median   22
Range 1-55

Return to normal activities (days)
Median    15
Range       10-28

Complications (%)         4.34
Success rate (%)       95.65



681

Laparoscopic Pyeloplasty

and worse cosmetic effect besides a longer period of 
convalescence (6).
 Minimally invasive procedures have emerged 
with the aim of reducing the morbidity in the open 
surgery. Retrograde and anterograde endopyelotomy, 
pneumatic balloon dilatation, Acucise, cold Knife 
and more recently the use of laser were used for the 
purpose of treatment of UPJ stenosis. Such procedures 
have low morbidity, but lower rates of success (3,4). 
Moreover, there is evidence that patients with large re-
nal pelvis, poor kidney function and anomalous vessel 
are not good candidates for endoluminal techniques. 
Added to this, the long-term results are also worse, 
at around 63% with more frequent relapses (7).
 Initially accepted with difficulty due to the 
long operative period and the need for advanced 
laparoscopic skills, video-assisted pyeloplasty de-
creased morbidity and improved cosmetic effect 
while maintaining success rates similar to those of 
the conventional open technique (1).
 Anderson-Hynes dismembered technique is 
used in most series of published laparoscopic pyelo-
plasties, reflecting an attempt to reproduce the well-
established principles of open surgery (6,8), besides 
being more effective than other minimally invasive 
procedures (3,4,7). The dismembered technique 
should always be considered, even in the presence of 
anomalous vessel, because in more than half of the 
cases there is an associated intrinsic stenosis (9).
 Laparoscopic pyeloplasty can be performed 
by either trans or retroperitoneal approach. Although, 
the transperitoneal approach provides more working 
space for dissection and suturing with more defined 
anatomical references, retroperitoneoscopy promotes 
direct access to UPJ with less need for dissection and 
without violating the peritoneal envelope (10). Both 
operative time and the results of transperitoneal way 
are comparable to retroperitoneal access (11).
 When evaluating the results based on the used 
ways, both the transperitoneal and retroperitoneal 
approaches offer similar success rates, with similar 
rates of complications (12-18), varying the choice 
according to surgeon’s preference and experience.
 There was a significant and progressive de-
crease in the operative time during this series, associ-
ated with greater experience acquired by the surgeon 
(MTCL), observing a final average time of 150 min. 

In the literature several series of video-laparoscopic 
pyeloplasty are described where there is evidence that 
the time varied from 77 to 312 min with progressive 
reduction in the postoperative period as it increases 
the number of cases, due to the learning curve (18). 
There was also a decrease in blood loss with the pro-
gression of the learning curve and therefore it was 
not necessary to perform blood transfusion in any 
patient.
 Conversion was necessary in one patient in 
this series due to technical difficulties. The patient 
was 13 years old and was operated in the beginning of 
the presented series. The conversion rate was 1.81%, 
consistent with other series described in the literature. 
(17,18).
 In this study there were two cases of re-stenosis 
(4.34%), one performed through Fenger technique and 
the other through Anderson-Hynes. Reports of re-ste-
nosis in the literature ranged from 3.5 to 4.8% of the 
cases with the use of Anderson-Hynes technique (18). 
We must consider that in open surgery the rates are 
similar and Fenger technique, itself, has higher rates 
of re-stenosis (2). Re-stenosis can be treated by lapa-
roscopic approach, with success rates similar to those 
of primary obstruction (19). In our cases, re-stenosis 
was operated by open surgery because they occurred 
at the beginning of the surgeon’s learning curve. Intra-
operative complications are rare during laparoscopic 
pyeloplasty as well as postoperative complications, 
with rates ranging from 2% to 15% (18,20,21). Com-
plications in this series were limited, totaling 10.9%, 
which were a urinary fistula that lasted 11 days in one 
patient, three other patients who had operative wound 
infection and two cases of re-stenosis.
 Open pyeloplasty has been the gold standard 
for the treatment of UPJ stenosis since its establish-
ment, with long-term success rates higher than 90% 
(2). However, its morbidity is high especially related 
to chronic pain, risk of incisional hernia and later 
return to ‘daily activities’ (6). The success rates of 
laparoscopic pyeloplasty were comparable to those 
of open surgery with long-term rates as high as 98% 
(12-18).
 In this series, there was a success rate of 
95.65%, consistent with the data presented in the 
literature for laparoscopic and open pyeloplasty 
Table-3.
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 Since its first report by Sung et al. (22), pyelo-
plasty has been performed also assisted by robotics, 
with results similar to laparoscopic procedures and 
standard open surgery. The most recent reports show 
a lower learning curve and shorter operative time, 
resulting mainly from a higher skill in surgery and 
simplification of suture (23), besides the opportunity 
to perform the treatment of bilateral pathology cases 
at once, with practicality, safety and without functional 
loss (24). The costs of robotic surgery are major limita-
tions to the procedure application in several centers.

CONCLUSIONS

 Laparoscopic pyeloplasty has functional re-
sults comparable to the conventional open technique 
and better than the other endoluminal procedures. It 
is a safe and effective alternative for the treatment 
of pyeloureteral junction stenosis and it can be con-
sidered as first choice by surgeons with experience 
in laparoscopy. The complication rates are low and 
concurrent procedures, as pyelolithotomies, can be 
performed.
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obstruction as considered in discussion. Removal of 
renal associated stones may depend on intra-renal 
location, size, number of stones, and the anatomy of 
the urinary tract and the rate of success is not uniform. 
Flexible nephroscope may be an important tool to 
retrieve calyceal stone not approachable using rigid 
lens, leaving more kidneys stone free.
 When available, in my opinion, the assistance 
of the Da Vinci robot may become laparoscopic pyelo-
plasty accessible for all urologists particularly those 
with no experience with laparoscopic procedure.

Dr. Anuar I. Mitre
University of Sao Paulo, USP

Sao Paulo, Brazil
E-mail: anuar@mitre.com.br

EDITORIAL COMMENT

 This article reinforces that excellent results of 
laparoscopic pyeloplasty can be consistently obtained 
by many authors. In those services with experience 
in laparoscopy, it is considered the standard of care 
for relieving all conditions related to pyeloureteral 
junction obstruction for adults and older children.
 The rate of success of Anderson-Hynes 
dismembered pyeloplasty has duplicated that of 
open surgery with incomparable less invasiveness. 
The endopyelotomy (transureteral, percutaneous or 
by Acucise catheter) showed reduced results when 
compared to conventional or laparoscopic pyeloplasty 
and for this reason is nowadays much less used.
 Transperitoneal or retroperitoneal access is 
no longer a concern but much more a preference for 
surgeons. Laparoscopic pyeloplasty has shown to 
be an excellent option for secondary pyeloureteral 
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ABSTRACT

Purpose: Define a group of patients with newly diagnosed prostate cancer, whose risk of bone metastasis is low enough 
to omit a bone scan staging study.
Materials and Methods: From 2003 to 2009, the medical records of patients who were newly diagnosed with prostate 
cancer were retrospectively reviewed. The data collected included: age, digital rectal examination, serum prostate specific 
antigen (PSA), Gleason score, clinical T stage, and bone isotope scan. Patients were divided into two groups according to 
the results of bone isotope scan; positive group and negative group. A univariate and multivariate binary logistic regres-
sion was used to analyze the results.
Results: Of the 106 patients, 98 had a complete data collection and were entered into the study. The median age of the 
patients was 70.5 years and patients with a positive bone scan was 74 years, significantly higher than for patients with 
negative scans (69 years) (p = 0.02). Bone metastasis was detected in 39 cases (39.7%). In all patients with clinical T1-2 
stage, a Gleason score of < 8 and PSA ≤ 20 ng/mL, the bone isotope scans were negative. In univariate analysis, PSA (> 
20 ng/mL) and Gleason score (> 7) were independently predictive of positive bone scan, while clinical stage was not.
Conclusion: Staging bone scans can be omitted in patients with a PSA level of ≤ 20 ng/mL, and Gleason score < 8. Our 
results suggest that by considering the Gleason score and PSA, a larger proportion of patients with prostate cancer could 
avoid a staging bone scan.
 
Key words:  prostate-specific antigen; prostatic neoplasms; Gleason score; bone scan
Int Braz J Urol.  2010; 36: 685-92

INTRODUCTION

 Prostate cancer is one of the most commonly 
diagnosed malignant diseases in Western countries 
but it is relatively rare in Asia (1). Prostate specific 
antigen (PSA) is a valuable tool for detecting prostate 
cancer (PC), but it is not perfect. The test lacks both 
the sensitivity and specificity to accurately detect the 
presence of PC. PSA is a prostate-specific marker, 

 Clinical Urolo��Clinical Urolo��
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not a PC marker (2). Since the dosing of serum PSA 
is accompanied by failure, variants of PSA measure-
ments have been described in order to increase its 
accuracy: free/total PSA ratio, age-specific PSA, PSA 
density and PSA velocity (3). It was concluded that the 
combination of the PSA density, free PSA percentage 
and age are factors which contribute to high accuracy 
for PC detection (4). Despite the development of tools 
that help early diagnosis of organ-confined prostate 
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cancer, up to 22% of newly diagnosed patients has 
been reported to have advanced or metastatic disease 
(5). The accurate staging of newly diagnosed patients 
helps to assess prognosis and ensure appropriate treat-
ment. The staging process for patients diagnosed with 
prostate cancer includes a digital rectal examination 
(DRE), PSA, as well as pelvic computed tomography 
(CT) scan, pelvic lymphadenectomy and radionuclide 
bone scan (6). The detection of bone metastases us-
ing isotope bone scanning was first described using 
strontium in the early 1960s and it has long been the 
standard reference investigation for detecting bone 
metastases in prostate cancer (7). Technetium-99m 
labeled diphosphonates is very sensitive but its speci-
ficity is reduced in older men (7). Bone is the second 
most common site for metastatic deposits from pros-
tate cancer and the skeleton is involved in 80-85% of 
patients who die of prostate cancer (8). Patients with 
prostate cancer are not at the same risk of developing 
bone metastasis. This may be translated into a high 
number of patients where staging bone scan studies 
can be avoided with a significant reduction of costs 
for the health care system. The American Urological 
Association (AUA) (9) and the European Associa-
tion of Urology (EAU) (10) guidelines for prostate 
cancer suggest that bone scan may not be indicated in 
asymptomatic patients if serum PSA level is less than 
20 ng/mL in the presence of well differentiated tumor, 
while the Japanese Urological Association guidelines 
for prostate cancer in 2006 indicates that a bone scan 
can be omitted for patients with PSA level of 10 ng/mL 
or less who have well differentiated prostate cancer 
(11). Although the issue remains controversial and 
the AUA and EUA guidelines for prostate cancer are 
still externally not completely validated, in this study 
we retrospectively tried to evaluate the relationship 
between clinical T stage, serum PSA level, Gleason 
score and bone metastasis, in an attempt to define a 
group of patients whose risk of a positive radioisotope 
bone scan is low enough to be omitted.

MATERIALS AND METHODS

 From 2003 to 2009, the medical records of 
patients who were newly diagnosed with prostate 
cancer at King Abdullah University Hospital were 

retrospectively reviewed. The data collected included 
the following information: age, DRE, serum PSA, 
transrectal ultrasound of the prostate, prostatic biopsy 
Gleason score, clinical T stage, bone pain, and bone 
radioisotope scan. Data regarding prostate biopsy core 
involvement (number from each side and percentage 
of each core) were not analyzed because pathological 
reports of many patients had incomplete information. 
Of this cohort, patients with prior treatment, including 
hormonal therapy, radical prostatectomy, or radiation 
therapy were excluded. Patients were included only 
if they had their PSA estimated within 4 weeks of 
the bone scan. Patients were divided into two groups 
according to the results of bone isotope scan; positive 
group and negative group. Serum PSA levels were 
usually obtained using the Hybritech assay (upper 
limit of 4 ng/mL). T staging was based on the results 
of DRE because information regarding transrectal 
prostate ultrasound, CT scan, magnetic resonance 
imaging or biopsies was not used because it was not 
available in all patients’ medical records. The results 
of the Tc-99m methylenediphosphonate radionuclide 
bone scan were obtained from the radiology reports 
(by a full-time radiologist in nuclear medicine) from 
the database of the hospital. For patients with equivo-
cal bone scans a CT scan was performed to confirm 
the isotope scan findings.
 In order to establish criteria for avoiding bone 
scans in prostate cancer; a univariate and multivariate 
binary logistic regression approach was used to mea-
sure odds ratios for age, PSA levels, Gleason score, 
and T staging. Multivariate results were based on 
direct entry of chosen variables because the stepwise 
selection model only accepted the PSA levels as a 
significant model. The differences in significance of 
subgroups in the studied variables were used as cutoff 
criteria for avoiding bone scans in prostate cancer. 
Categorical variables were compared according to 
bone scans using Pearson’s chi square test. A p-value 
< 0.05 was considered significant. All tests were per-
formed on SPSS 16.0 software.

RESULTS

 Of the overall 106 patients with newly diag-
nosed prostate cancer, 98 had a complete retrospective 
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data collection and were entered into this study. The 
median age of the patients was 70.5 years and patients 
with a positive bone isotope scan was 74 years, sig-
nificantly higher than the median age for patients with 
negative scans (69 years) (p = 0.02). Demographic 
and clinical data for both groups of patients (patients 
with positive scans and patients with negative scans) 
are shown in Table-1.
 Gleason score of 8-10 was found in 45 out 
of 98 patients (45.9%), and clinical T1-2 stage was 
found in 61 out of 98 cases (62.2%).
 Bone metastasis was detected in 39 cases 
(39.7%). In all patients with clinical T1-2 stage, Glea-
son score of < 8 and PSA ≤ 20 ng/mL, bone isotope 
scans were negative, while four out of 12 patients 
(33.3%) with T1-2, PSA < 10 ng/mL and Gleason 
score 8-10 had positive bone metastasis as seen in 
Table-2.
 Table-3 demonstrates the univariate and mul-
tivariate analyses to assess the ability of age, PSA, 

Gleason score and clinical T stage to predict a positive 
bone isotope scan.
 In univariate analysis, PSA (values of PSA 
greater than 20 ng/mL) and Gleason score (> 7) were 
independently predictive of positive bone scan, while 
clinical stage was not. Age was only significant for 
those people who were older than 75 years.
 In multivariate analysis, PSA was significant 
regardless of the other adjusted factors. The stron-
gest predictor of a positive scan was a serum PSA 
of > 100 ng/mL (Table-3). Interestingly, serum PSA 
levels of ≤ 20 ng/mL did not independently predict 
a positive scan on multivariate analysis. Age lost 
the significance value in the multivariate analysis 
because of the effect of other factors (PSA, Gleason 
score and clinical T stage). In general the multivari-
ate analysis showed a decrease in the significance 
levels and in the odds ratios (OR) with the exception 
of the PSA range of 20.1-40, which had an increase 
in OR.

Table 1 – Demographic and clinical data in both groups of patients with prostate cancer.

Patients Characteristics Bone Metastasis p Value
Present Absent

Age (years)
     < 65   4 16  0.04
     65-75 16 27
     > 75 19 16
PSA
     < 10 (ng/mL)   5 27 < 0.001
     10.1 - 20 (ng/mL)   2 18
     20.1 - 40 (ng/mL)   8   7
     40.1 - 99 (ng/mL) 12   4
     ≥ 100 (ng/mL) 12   3
Gleason score
     2-6   7 26  0.01
     7   7 12
     8-10 25 21
Clinical stage
     T 1-2 18 40 0.1
     T3-4 21 19

PSA = prostate specific antigen.
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COMMENTS

 Initial staging of prostate cancer is necessary 
for choosing the type of treatment. Bone scanning 
has been routinely used to detect bone metastases 
for patients with newly diagnosed prostate cancer 
(6). However, the detection rate of bone metastases 
in newly diagnosed prostate cancer is influenced by 

three major prognostic factors; PSA, stage and grade 
(12). Although the relationship between PSA and bone 
scan findings has been investigated, controversy exists 
as reports remain conflicting (12). Recent guidelines 
published by the National Institute for Clinical Ex-
cellence (NICE) (13) stated that bone scans are not 
required for staging purposes in prostate cancer with 
a PSA level of < 10 ng/mL where the Gleason score is 

Table 2 – Number of positive bone isotope scan in relation to PSA, Gleason score and T stage prostate cancer.

PSA (ng/mL) Clinical Stage T1-T2 Clinical Stage T3-T4
Gleason score Gleason score

2-6 7 8-10 2-6 7 8-10
< 10 0/12 0/5 2/6 0/4 0/1 3/4
10.1 - 20 0/5 0/4 2/6 0/2 0/1 0/2
20.1 - 40 2/2 0/0 1/4 2/4 0/0 3/5
40.1 - 99 1/1 2/3 4/5 0/1 1/1 4/5
≥ 100 0/0 3/3 3/5 1/2 2/2 3/3

PSA = prostate specific antigen.

Table 3 – Analysis of independent factors (age, PSA, Gleason score, clinical T stage) predictive of positive bone metastasis 
on bone isotope scan.

Factors Univariate Analysis Multivariate Analysis
OR (95% CI) p Value OR (95% CI) p Value

Age (year)
< 65
65-75
> 75

1
2.4 (0.7-8.3)
4.8 (1.3-17.1)

 0.2
   0.02

1
2.1 (0.4-10.7)
4.4 (0.8-24.2)

   0.34
   0.07

PSA (ng/mL)
< 10
10.1-20
20.1-40
40.1-99
≥ 100

1
0.6 (0.1-3.4)
0.6 (0.1-3.4)

16.2 (3.7-71.2)
21.6 (4.4-100.1)

 0.6
   0.01

  < 0.001
  < 0.001

1
0.7 (0.1-4.1)
5.5 (1.2-26.0)
12.5 (2.6-60.0)
16.0 (3.1-83.0)

0.6
  0.03

    0.002
    0.001

Gleason score
2-6
7
8-10

1
2.2 (0.6-7.6)
4.4 (1.6-12.2)

  0.2
      0.004

1
1.8 (0.3-10.1)
3.9 (1.1-14.2)

0.5
  0.04

T stage
T1-T2
T3-T4

1
2.0 (0.9-4.6)   0.1

1
1.1 (0.4-3.4) 0.6

CI= confidence interval; PSA = prostate specific antigen; OR = odds ratio.
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< 8 and no bone pain is present, as there is a very low 
likelihood of detecting metastatic disease. This recom-
mendation is based on previous studies which reported 
a high negative predictive value when bone scans were 
not used in patients with a PSA level of < 10 ng/mL. 
It was reported that bone scan can be omitted if PSA 
< 20 ng/mL (14), other series recommended omitting 
bone scan for PSA less than 10 ng/mL (15), whereas 
Lin et al. (8) concluded that bone scan is indicated in 
all patients. In this series, baseline bone scan could 
be omitted in asymptomatic patients with PSA ≤ 20 
ng/mL and Gleason score < 8, which is in agreement 
with the American Urological Association (9) and 
European Association of Urology (10) guidelines. In 
the present study, the bone scan was positive in 7 out 
of 52 patients (13.4%). By applying these criteria, this 
rate of bone metastases at this level of PSA is higher 
than that previously reported (16), because there were 
a high proportion of patients with a high Gleason 
score ≥ 8. In our series, the rate of bone metastases in 
patients with PSA 10 ng/mL or less was 15.5% (5 out 
of 32 patients), which is in agreement with reported 
series (14), while bone metastases was 10% (2 out 
of 22 patients) in patients with PSA level 10.1 -20 
ng/mL. This rate was less than the results in reported 
series (17). In addition, all the seven patients in our 
study had a Gleason score of 8 or higher. The current 
results revealed that bone metastases is common in 
Jordanian patients with newly diagnosed prostate 
cancer with an overall positive rate of 39.7% which 
is higher than that in USA (8.9%) (8) and Japan 
(22.2%) (18), which is probably due to lack of a 
screening program in Jordan for prostate cancer and 
low awareness of patients, as well as the physicians. 
Several studies attempted to use the Gleason score to 
further refine the criteria for staging bone scan. Lee 
et al. (19) evaluated the Gleason score, PSA level 
and clinical stage by univariate and multivariate 
analysis for their ability to predict a positive bone 
scan in 631 consecutive patients with prostate cancer. 
Multivariate analysis showed that Gleason score, 
PSA and clinical stage were significant independent 
predictors for positive scan  and the authors sug-
gested that eliminating staging bone scans would be 
possible in low risk groups (Gleason score 2-7, PSA 
≤ 50 ng/mL and clinical stage ≤ T2b). We agree with 
these authors but based on a lower PSA level (≤ 20 

ng/mL). In our series, no patient with PSA level ≤ 20 
ng/mL and Gleason score less than 8 had a positive 
bone scan in contrast to those with Gleason score ≥ 8 
and PSA ≤ 20 ng/mL, as 7.1% had positive scans. This 
confirms the most recently published series aimed at 
predicting the presence of bone metastases at diag-
nosis which indicate that not only PSA but also other 
clinical variables such as clinical stage and Gleason 
score should be considered (18). Gleave et al. (20) 
mentioned that the negative predictive value of clini-
cal T stage was insignificant to identify the patients 
with a low risk for bone metastases, which was in 
agreement with the results in our group of patients. 
In this series, it could be as a result of the fact that 
the DRE was done by more than one urologist and 
the number of patients was small because this study 
was carried out in a single hospital and the incidence 
of prostate cancer in Jordan as an Asian countries is 
less than in Western countries. Compared with the 
USA, the incidence and age-adjusted mortality rates 
for prostate cancer in Asian countries can be up to 
10-fold lower (21). Probably, the low incidence of 
prostatic cancer in Asia may be due to genetic, dietary 
or environmental factors and their lifestyles (22). We 
believe combination of different factors in patients 
with newly diagnosed prostate cancer, especially 
PSA and Gleason score in association with skeletal 
symptoms are important in predicting bone metas-
tases. Chybowski et al. (23) investigated the ability 
of local clinical stage, tumor grade (based on Mayo 
Clinic histological grading system) and serum acid 
phosphatase to predict radionuclide bone scan find-
ings. Although all these clinical parameters directly 
predicted the incidence of a positive bone scan on 
multivariate analysis, PSA was the best overall pre-
dictor of bone scan findings which is similar to our 
findings. In this series, the median age of patients 
with positive bone scan was higher than those with 
negative scans which is consistent with other reported 
series (7). This may reflect at least partly the lead-time 
for the progression of prostate cancer to involve the 
skeleton, but it may also reflect differences in patterns 
of referral and diagnosis.
 Some limitations of the present study deserve 
mention: this study was retrospective, as in all the 
other series on this subject. We could find no prospec-
tive, randomized studies; therefore, urologists must 
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judge for themselves as to how much weight should 
be given to retrospective studies. Furthermore, we 
cannot exclude the fact, even more accurate prediction 
of bone metastasis might have been reached if other 
variables such as the number of prostate biopsy cores 
involved by tumor from each lobe of prostate and the 
percentage of each core were analyzed. Additional 
studies are required to clarify the importance of these 
variables in relation to skeletal metastases.

CONCLUSION

 Despite some limitations in the present study 
(this study is a retrospective and there is a lack of 
data regarding core involvement), we can conclude 
that routine bone scan for initial staging of prostate 
cancer is no longer required. A baseline bone scan can 
be omitted in Jordanian patients with newly diagnosed 
prostate carcinoma with serum PSA level 20 ng/mL 
or less, Gleason score less than 8 and without skeletal 
symptoms. These criteria, if implemented, would 
result in fewer bone scans in patients with prostate 
cancer than recommended by the National Institute 
for Clinical Excellence - NICE (13) with considerable 
cost saving. Another benefit of reducing the numbers 
of bone scans is that fewer patients will have the stress 
of waiting for their scan results. It is possible that by 
using these guidelines, very few patients with bone 
metastases might go undetected against the emotional 
and financial gains and reducing waiting time for 
radioisotope scan investigation. Clinical judgment 
should be used where patients are on the margins of 
the guidelines.
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EDITORIAL COMMENT

 The authors report about the bone scanning 
of newly diagnosed prostate cancer patients. This is 
an interesting retrospective study because the current 
guidelines for performing bone scans are based on 
limited historical data. They concluded that bone scan 

could be omitted in patients with a PSA level under 
20 ng/mL and Gleason score under 8.
 Radionuclide bone scan is the most sensi-
tive modality for the detection of bone metastases. 
However, bone metastasis at diagnosis is not common 
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in men without bone pain in the PSA screening era, 
the routine use of bone scans may not be useful nor 
be cost-effective. Recently, Briganti et al. performed 
external validation of currently available guidelines 
and concluded that staging bone scan might be con-
sidered for the patients with a biopsy Gleason score 
> 7 or with a PSA > 10 ng/mL and palpable disease 
(cT2/T3) prior to local therapy.
 To apply this retrospective data clinically, it 
is necessary to keep in mind prior to treatment that 
prostate cancer patients are at risk for bone metastasis. 
In addition, bone scan provides a baseline evaluation 

for comparison in men who later may complain of 
bone pain.
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ABSTRACT

Purpose: Evaluate the results of urinary continence on patients who had undergone radical perineal prostatectomy (RPP) 
for clinically localized prostate cancer.
Materials and Methods: We analyzed the continence data of 120 patients with pathology of cT1-cT2N0M0 prostate 
cancer and who had undergone RPP. Continence was assessed on the day of catheter removal, at the end of the first and 
third month, and the first year postoperatively. The patients who were continent immediately after catheter removal were 
classified in the group of “immediately continent” while the patients who became continent during the 3 postoperative 
months were classified as “early continent.”
Results: Mean duration of catheterization was 10 (10-25) days. Of 120 patients, 44 (36.7%) were immediately continent. 
At the end of the first and third months, 65 (54.1%) and 87 (72.5%), respectively, were early continent. At the one-year fol-
low-up, 95.3% of 107 cases whose one-year follow-up data were available were continent. When the relationship between 
patients’ age and continence was analyzed, it was found that the early continence rates were 77.7% (7/9), 73.3% (33/45), 
73.4% (36/49), and 64.7% (11/17) in the groups of ≤ 49, 50-59, 60-69, and ≥ 70 years, respectively (p = 0.68).
Conclusions: The majority of patients who underwent RPP rapidly regained continence within 3 months. RPP is an ex-
ceptional alternative approach for radical surgery in the treatment of localized prostate cancer.

Key words:  perineum; prostatectomy; prostatic neoplasms; urinary incontinence
Int Braz J Urol.  2010; 36: 693-9

INTRODUCTION

 Prostate cancer is the most common malig-
nancy and the second leading cause of cancer death 
in men (1). Active treatment is usually recommended 
for patients with localized disease and a long life 
expectancy, with radical prostatectomy (RP) being 
shown to be superior to other treatments in appropri-
ate patients. Because the urologists always seek less 
invasive and less morbid therapeutic options and the 
financial sources supplying health worldwide tend 
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to support therapeutic modalities resulting in shorter 
hospitalization and early recovery, interest in radical 
perineal prostatectomy (RPP) has increased again in 
recent years (1,2). When compared to radical retro-
pubic prostatectomy (RRP), laparoscopic or robotic-
assisted procedures have advantageous outcome data 
regarding duration of hospitalization, loss of blood, 
time needed to recover from the disease, and return to 
normal daily life (3). However, these advantages may 
also be offered by RPP, which additionally has some 
advantages such as lesser cost and shorter duration of 
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operation (1,4). RPP also presents an optimal exposure 
for apical dissection and urethrovesical anastomosis 
(4).
 Post-RP urinary incontinence rates have 
decreased with the ability to detect the disease in 
relatively early stages and with the development of 
new techniques. On the other hand, because the RP 
surgeries are constantly increasing all over the world, 
the prevalence of post-RP incontinence has probably 
increased (5).
 Studies have demonstrated no significant dif-
ference in the rates of urinary incontinence between 
patients who had undergone RPP and those who had 
undergone RRP (6,7). However, there are few studies 
of a limited number of patients exploring the effect 
of RPP on early urinary continence in the literature 
(1,2). In this study, we evaluated urinary continence 
data of our localized prostate cancer cases who had 
undergone RPP by single surgeon.

MATERIALS AND METHODS

 We evaluated early continence results for 120 
consecutive patients with the diagnosis of localized 
prostate cancer who had undergone RPP performed by 
single surgeon in our clinic between March 2004 and 
September 2009. The patients whose prostate volume 
was < 60 cc with a Gleason score ≤ 7 (3+4)/10 and 
PSA level < 10 ng/mL were accepted as eligible for 
RPP. The Partin nomogram (8) was used before the 
RP to predict the status of pelvic nodal metastasis. The 
patients with a probability of nodal metastasis of > 5% 
were excluded from RPP group. Of the patients with 
a significant risk of pelvic node metastasis, those in 
whom retropubic approach was considered difficult 
underwent laparoscopic pelvic lymph node dissection 
(LPLND), and RPP was performed in the patients 
whose lymph nodes were reported as negative.
 All RPP was performed through Belt’s sub-
sphincteric route (4) and, whenever possible, unilat-
eral or bilateral nerve sparing techniques were applied 
according to peroperative findings. Urethrovesical 
anastomosis was done using 4/0 double-needle PDS 
sutures, starting from the point of 12 o’clock and run-
ning either direction toward 6 o’clock, in an O-shaped 
manner.

 Catheters were removed on the 10th (10-25) 
day of the operations. Data were collected by a third 
party in 120 consecutive patients prospectively includ-
ing demographic, surgical, oncological, and functional 
outcomes with up to 4-year follow-up. Continence 
was defined as no use of the pad. The patients who 
were continent on the day of catheter removal were 
defined as “immediately continent,” and those who 
became continent in the first 3 months were defined 
as “early continent”. Urinary continence was evalu-
ated with a voiding diary and 1-hour pad test before 
the operation, on the day of catheter removal, and at 
the end of the first and third months. Early continent 
definition was also based on the respective answers to 
the questions “Do you have a problem with dripping 
or leaking urine?”, “Over the last 4 weeks how often 
have you leaked urine?” (9).
 Continence status of the patients was analyzed 
according to different age groups in order to evaluate 
a possible relation between patient age and continence 
rate. Age groups were classified as ≤ 49, 50-59, 60-
69, and ≥ 70 years. Statistical analysis was performed 
by using Fischer’s exact test or by Chi-square test 
(GraphPad Prism 4, La Jolla, CA). A p value of ≤ 0.05 
was considered significant.

RESULTS

 In 120 RPP patients, the mean age was 62 
(48-75) years and the mean PSA level was 7.4 (1.5-
21) ng/mL. Of 120 patients, the clinical stage was 
cT1a in 1 (0.8%), cT1c in 100 (83.3%), cT2 in 19 
(15.8%). The average Gleason score of patients was 
6 (4-7)/10. Four patients had LPLND in a different 
surgery before RPP because of PSA which was > 10 
ng/mL. The mean duration of the operations was 120 
(90-270) minutes. While the nerve-sparing technique 
was applied in 73 (60.8%) as bilateral and 12 (10%) 
as unilateral, the non-nerve-sparing technique was 
used in 35 patients (29.2%). Patients were followed-
up 24 (3-48) months in outpatient clinics. Early 
continence rates were 79.4% in the patients receiving 
the bilateral nerve-sparing technique and 58.3% in 
the unilateral technique (p = 0.62). In the group of 
patients on whom non-nerve-sparing technique was 
performed, the early continence rate was 54.2% (p 
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= 0.25 (bilateral vs. non-nerve-sparing)). The mean 
duration of hospitalization was 1.8 (1-8) days, and 
catheter-indwelling time was 10 (10-25) days. Of 
120 patients, the pathological stage was pT2 in 103 
(85.8%), pT3 in 14 (11.7%), and pT4 in 1 (0.8%). 
The overall incidence of positive margins was found 
in 9.1% (11/120) of all surgical specimens. The in-
cidence of margin involvement at the bladder neck, 
the anterior prostate, the lateral and apical prostate 
was 4, 3, 3, and 1 case, respectively. Demographic 
and clinical features of the patients are presented in 
Table-1.

 Forty-four of the 120 patients (36.7%) had 
immediate continence. At the end of first and third 
months, 65 (54.1%) and 87 of 120 (72.5%) patients, 
respectively, became early continent. Thirteen patients 
were out of follow-up after 9 months. At the one-year 
follow-up, 95.3% of 107 cases whose one-year fol-
low-up data were available were continent (Figure-1). 
Evaluation of the relation between patient age and 
continence status revealed that the early continence 
rates were found as 77.7%, 73.3%, 73.4%, and 64.7% 
in ≤ 49, 50-59, 60-69, and ≥ 70 years age groups, 
respectively (p = 0.68).

Table 1 – Data for 120 localized prostate cancer patients who underwent radical perineal prostatectomy.

Preoperative Data
Mean years age (range)   62 (48-75)
Mean PSA (ng/mL)           7.4 (1.5-19.8)
Clinical stage

cT1a    1 (0.8%)
cT1c  100 (83.3%)
cT2    19 (15.8%)
cT2 < - - -

Peroperative Data
Mean minutes of operation duration (range)   120 (90-270)
No. nerve sparing (%)

Bilateral    73 (60.8%)
Unilateral 12 (10%)
Non-nerve-sparing    35 (29.2%)

Complications 
Mean blood loss in mL (range)       270 (100-1500)

No. of patients rectal injury (%)    3 (2.5%)
Postoperative Data

Days hospital stay (range)  1.8 (1-8)
Catheterization days (range)  10 (10-25)
No. of patients with prolonged drainage (%) 2 (1.7)
No. of pathological stage (%)

pT0   2 (1.7%)
pT2  103 (85.8%)
pT3    14 (11.7%)
pT4     1 (0.8%)

Surgical margin positivity   11 (9.1%)

PSA = P��������S������� A�������P��������S������� A�������
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COMMENTS

 RPP has been previously reported to represent 
an effective treatment for localized adenocarcinoma 
of the prostate with good functional and oncological 
outcomes (1,2). However, urinary incontinence still 
represents a clinically important complication after 
RPs for prostate cancer. Its incidence ranges widely, 
from 4% to 40%, 12 months after RP (6,10).
 We provided a prospective assessment of urinary 
continence of patients who had undergone RPP. In this 
study, we characterized urinary continence according to 
definitions of immediate and early with no pad usage. 
Urinary continence was regained in 36.7% of patients the 
day of catheter removal, 54.1% after one month, 72.5%, 
after 3 months, and 95.3% after 12 months. Previous 
studies showed that continence recovery was achieved 
in up to 96 % of patients (5,9-11).
 In order to evaluate the degree of continence, 
we defined the use of a pad with 2 questions used by 
Young et al. (9). In addition to these questions, we 
obtained voiding diary and 1-hour pad test results. 
However, as a precaution against possible dripping, 
several patients had used pads unnecessarily for a few 
days, even though there was no, not even minimal, 
incontinence. On the other hand, some of patients did 
not use a pad despite some degree of incontinence. 
These variations may partly explain the differences 
between our results and those in the literature address-
ing post-RP incontinence.

 Previous studies showed that there are 
some risk factors for post-RP urinary incontinence. 
Particularly the age of the patient, experience of 
the surgeon, history of  transurethral resection of 
the prostate surgical technique, and extent of the 
disease are major determinants of urinary incon-
tinence rates after RP (8,12,13). Furthermore, the 
possible mechanisms of urinary incontinence after 
RP include damage of the pelvic floor and urinary 
sphincter, damage to pelvic floor innervation, and 
loss of anterior urethral support (14). The fibers 
of the external urinary sphincter originate dorsally 
from a point very near the bladder neck and lie on 
the anterolateral of the urethra in a horseshoe shape 
ending even with the prostatic apex (14). Previous 
studies demonstrated that there is a direct relation be-
tween protecting surgical anatomic structures (e.g., 
puboprostatic ligament, sphincter, and periprostatic 
fascias) and continence rates while performing RPs 
(6,15).
 An anatomical study showed that fine nerve 
fibers pass from the neurovascular bundles to the 
external urinary sphincter at the prostatic apex (16). 
Hollabaugh et al. revealed that the nerves to the 
external urinary sphincter were most prone to injury 
when a right angle clamp was used to develop a 
plane between the posterior external urinary sphincter 
and anterior rectum (16). In addition, Burnett et al. 
demonstrated that external urinary sphincter muscle 
fibers were oriented in vertical and anterolateral di-

Figure 1 – Continence outcome after radical perineal prostatectomy.
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rections with attachments to the subpubic fascia and 
the medial fascia of the levator ani (17). In order to 
increase continence rates, retropubic-approaching RP 
techniques (open, laparoscopic, and robotic-assisted) 
have been developed using technical modifications 
to the standard anatomical procedure described by 
Walsh et al. (8). Nielsen et al. found that “high anterior 
release” of the levator fascia in open RRP provided 
excellent oncological results and was associated with 
improved functional results (18). In laparoscopic and 
robot-assisted RPs, “curtain dissection” of the lateral 
prostatic fascia was considered similar to high anterior 
release (15).
 The “Veil of Mystery” technique with pres-
ervation of the prostatic fascia seems to reduce sig-
nificantly the number of nerves present on the speci-
men, offering consistent quantitative data as a good 
nerve-sparing technique (15). Furthermore, Takena 
et al. showed that preservation of the puboprostatic 
collar and puboperineoplasty contributed to the early 
recovery of urinary continence after robotic-assisted 
RP (14). Therefore, all modified retropubic-approach-
ing techniques seek to reduce damage or repair what 
they damaged. If these injuries are minimal, the con-
tinence mechanisms will recover gradually. However, 
it is impossible to recover all of them immediately 
because of the nature of the anatomy around the 
prostate. The difference of the perineal approach 
arises at this point. Surgical anatomy of the prostate 
helps to preserve the integrity of puboprostatic col-
lar and endopelvic fascias after RPP. The perineal 
approach avoids the “Veil of Mystery,” and the risk 
of injuring neurovascular bundle is lessened (2,4). 
In addition, reports have demonstrated comparable 
results between RPP and RRP (7,19). Furthermore, 
RPP is much less expensive and faster to perform, 
and does not require a new technical set of operative 
skills, thereby, minimizing the learning curve (2,4).
 The most critical region of the continence 
mechanism, the prostatic apex, is located in a rela-
tively closer plane to the surgeon during RPP, and this 
location makes apical dissection on the rectal side pos-
sible by offering a safe window of exposure. In addi-
tion to difficulties during dissection, an effort to make 
an anastomosis in an insufficient exposure carries the 
risk that the fibers of the external urinary sphincter 
may be compressed under the anastomotic suture line, 

possibly causing the external urinary sphincter to lose 
the strength required to obstruct the urethra. Tension-
free anastomosis with mucosal-to-mucosal coaptation 
and proper urethral alignment should be aimed. The 
proximity of the prostate to the perineum, which is 
about 5 cm, when the patient is in the exaggerated 
lithotomy position is the main advantage of the RPP 
(4). Consequently, this anatomical feature provides 
optimal exposure for accurate vesicourethral anasto-
mosis by easily stitched sutures and avoiding nearby 
tissues e.g. external urinary sphincter. Vesicourethral 
anastomosis is performed with running or interrupted 
sutures in RPs (4,11,20).
 Harris et al. showed that running anastomosis 
was associated with a 1% incidence of anastomotic 
strictures compared to a 1.9% incidence when using 
interrupted anastomosis (11). Harris et al. demon-
strated that the median catheter time with a running 
anastomosis was 8 days as opposed to 17 days for an 
interrupted anastomosis (11). In our study, we had 
two (1.7%) patients with prolonged urinary drainage 
lasting 14 and 18 days. We left their transurethral 
catheters in an additional week and took a cystogram 
before catheter removal to ensure no extravasation.
 It is well known that surgical experience influ-
ences postoperative incontinence rates. In many of the 
related studies, authors found that surgical experience 
and technical refinements resulted in a decrease in 
incontinence rates (8,13). It has been demonstrated 
that RPP was learned at least as easily as retropubic 
prostatectomy (19).
 This study observed that age is an important 
predictor of regaining immediate continence. In our 
study, the rate of immediate continence was signifi-
cantly lower with older ages. It has been demonstrated 
that, with increasing age, atrophy and neuronal de-
generation occurs in the external urinary sphincter 
(16,17). Catalona et al. found that the recovery of 
urinary continence was associated with younger age 
but not with tumor stage or nerve-sparing surgery 
(21). Similar to that study, this study found no relation 
between the stage and continence. There are some 
potential limitations to our study that should be con-
sidered. First, the study had an observational nature. 
Second, we focused single outcome of continence 
without reporting of sexual function and oncological 
outcomes. We considered that we could discuss single 
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outcome of continence in detail. We also did not apply 
questionnaire as 50-item Expanded Prostate Cancer 
Index Composite (22). However, we mainly focused 
on pad usage and problem with dripping or leaking 
urine. We applied voiding diary and 1-hour pad test 
and two questions, which were easy to apply and of-
fered precise answer.
 In this study, majority of patients regained 
urinary continence within 12 months after RPP. Our 
data suggest that age, pathological stage and preserva-
tion of the neurovascular bundles had no significant 
influence on preservation of urinary control. Early 
continence rate was higher in the bilateral nerve-spar-
ing group relative to the unilateral and non-nerve-
sparing groups; while the difference did not reach 
statistical significance. This can be explained due to 
a small number of patients included in unilateral and 
non-nerve-sparing groups. We believe that anatomical 
factors rather than preservation of autonomic inner-
vation may be responsible for the improved urinary 
control associated with an anatomical approach to 
RP. When the anatomical relations of the structures 
of continence are considered, the external urinary 
sphincter and surrounding tissue can be protected 
from surgical trauma more easily in RPP technique 
when compared to other RPs.
 RPP, in experienced hands, remains the most 
cost-effective procedure, with lower operative costs 
and shorter times (19). The lack of LPLND seems a 
major disadvantage of RPP. However, in many cases, 
using the PSA, Gleason score, and clinical stage can 
determine whether the rate of lymph node metastasis 
low enough to avoid lymphadenectomy.

CONCLUSION

 A valuable therapeutic modality in localized 
prostate cancer should have not only excellent on-
cological results but also flawless functional results. 
This study outlines the recovery of urinary continence 
within 12 months after RPP based on evidence from 
the voiding diary and the one-hour pad test and sug-
gests that, depending on the definition of continence, 
a majority of patients regain urinary continence early. 
Moreover, most recovery of urinary continence oc-
curred within the first 3 months. Considering this in-

formation, RPP is a good therapeutic option resulting 
in urinary continence as early as the day of catheter 
removal or in the early postoperative period. Urolo-
gists should be encouraged and trained to offer RPP, 
particularly in an era of laparoscopic and robotic-as-
sisted treatments of prostate cancer.
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ABSTRACT

Purpose: To observe hypogonadal men undergoing testosterone replacement therapy (TRT) and assess racial differences 
in hypogonadal improvement and prostate-specific antigen (PSA) levels.
Materials and Methods: In a retrospective analysis, 75 hypogonadal men were followed for an average 34 months after 
initiating TRT. Total testosterone and PSA levels were assessed every 6 months, and patients diagnosed with prostatitis or 
prostate cancer during treatment were excluded.
Results: For 16 African American men, the average age at diagnosis of hypogonadism was 53.5 years, compared with 
57.8 years in 59 Caucasian men (p = NS). Pre- and post-treatment testosterone was 219 ng/dL and 310 ng/dL in African 
American men, and 247 ng/dL and 497 ng/dL in Caucasian men (p = NS). Symptomatic response was 81% in African 
American men and 93% in Caucasian men (p = NS). Baseline PSA level was 1.32 ng/mL in African American men and 
1.27 ng/mL in Caucasian men, and there was no significant difference in PSA between racial groups at 6-month intervals, 
although there was a small decreasing trend in the PSA of African Americans compared with Caucasians.
Conclusions: Hypogonadal African American men have a similar normalization of testosterone and symptomatic response 
as hypogonadal Caucasian men, and PSA levels remain stable over time in both groups.  In this hypogonadal cohort, in 
contrast to studies of eugonadal men, higher PSA levels in African Americans were not observed.

Key words:  prostate-specific antigen; hypogonadism; testosterone; continental population groups
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INTRODUCTION

 Testosterone deficiency syndrome (TDS) is a 
condition characterized by serum androgen deficiency 
that adversely affects the function of multiple organ 
systems and negatively impacts quality of life. The 
clinical symptoms include sexual dysfunction such 
as erectile dysfunction and decreased libido, as well 
as fatigue, depressed mood, impaired cognition, and 
decreased muscle mass (1). Although the majority 
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of cases of TDS occur in aging men, for which the 
syndrome is commonly referred to as late-onset hy-
pogonadism or andropause, TDS can also occur in 
younger men. Treatment of TDS with testosterone 
replacement therapy (TRT) is appropriate when the 
testosterone level is below the lower limit of normal, 
generally accepted to be 300 ng/dL (2).
 An extrapolation from the Massachusetts 
Male Aging Study found a prevalence of TDS of 
almost half a million new cases per year in men in 
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their fifth, sixth and seventh decades of life, and as a 
result of the expanding population of the elderly, the 
incidence of TDS is on the rise (3). Racial differences 
of the prevalence and incidence of TDS are unknown 
because epidemiologic series on the subject have been 
primarily comprised of Caucasian men.
 The beneficial effects of TRT in the treatment 
of TDS are well characterized. As levels of serum tes-
tosterone are normalized, the desired improvements 
in sexual function, mood, cognition, and muscle mass 
can be achieved. The question of how TRT affects 
racial groups differently has not been addressed in 
previous studies. It is unknown if different racial 
groups normalize testosterone levels with the same 
vigor, or if the same symptomatic response can be 
achieved.
 Racial differences of androgen levels of 
eugonadal men have been previously examined, 
although the results of many studies are discordant. 
While several previous studies have shown African 
American men to have higher baseline testosterone 
levels than Caucasian men (4-7), others have shown 
no differences (8-12). One of the largest prospective 
studies of racial differences of serum androgen levels 
in eugonadal men found no significant differences 
in total testosterone, bioavailable testosterone, or 
sex-hormone binding globulin levels in 538 African 
American, 651 Hispanic, and 710 Caucasian men 
(13).
 The average prostate-specific antigen (PSA) 
level of African American men has been shown in 
multiple studies to be higher than the average PSA 
level of Caucasian men, both in eugonadal men with 
a new diagnosis of prostate cancer (14), as well as in 
eugonadal men without prostate cancer (15-17). Moul 
and colleagues examined the PSA level of 541 men 
with newly diagnosed prostate cancer and reported 
that after adjusting for stage, grade, and age, the mean 
PSA value for 133 African American men was 14.00 
ng/mL compared with 8.29 ng/mL for 408 Caucasian 
men (p < 0.001) (14). To study racial differences in 
PSA level and PSA density in men without prostate 
cancer, a retrospective study of 826 consecutive men 
who underwent prostate biopsy was performed. Of 
the 498 men with negative biopsies, serum PSA lev-
els (7.97 ng/mL versus 4.30 ng/mL, p < 0.0001) and 
calculated PSA density (0.19 versus 0.11, p < 0.0001) 

were significantly higher in African American men 
than in Caucasian men (15).
 This difference in PSA has been shown to not 
be the result of racial differences in prostate size.  In 
a study of 11,011 men who underwent prostatectomy, 
race and serum PSA values were correlated to prostate 
weight, and although serum PSA was 15% higher 
in African American men there were no significant 
associations between race and prostate size (17). 
As described above, racial differences of androgen 
levels have not been definitely proven to be higher 
in African Americans even though this potential dif-
ference may partially explain the difference in PSA 
levels given the strong positive association between 
prostate size and serum PSA value (18). Racial dif-
ferences in hormones such as estrogen, insulin, and 
insulin-like-growth factor that also regulate prostate 
size may augment or even negate the potential an-
drogenic difference. Other theories that have been 
investigated to explain the racial difference in PSA 
include genetic polymorphisms. African Americans 
are more likely to possess polymorphisms favoring 
increased androgen activity, including shorter CAG 
trinucleotide repeats in the androgen receptor gene 
and a less active CYP3A4 gene which is involved 
with the deactivation of testosterone (19,20).
 Both short-term and long-term changes in 
the PSA levels of hypogonadal men undergoing TRT 
have been reported. A review of 18 short-term TRT 
trials found an average initial increase in PSA level of 
0.3 ng/mL, and the same authors reported that in six 
studies of short-term TRT in slightly older men with 
TDS, there was a higher average increase in PSA level 
of 0.43 ng/mL (21). Rhoden and Morgentaler reported 
that 579 hypogonadal men on TRT from nine differ-
ent studies, with a duration of treatment of about one 
year, had a mean PSA level increase of 0.46 ng/mL 
(22). Wang et al. reported that in 163 hypogonadal 
men on TRT for 3 years, after a small initial increase 
in PSA level of 0.26 ng/mL at 6 months, there were 
no further PSA level increases with continued TRT 
over the following 3 years (23). In another study of 
187 hypogonadal men on TRT, there were no signifi-
cant differences in PSA after one year (24). With the 
longest follow-up data available, a recent study of 
81 hypogonadal men on TRT found that PSA levels 
remain stable after normalization of testosterone for at 
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least 5 years (25). The racial differences in PSA levels 
of hypogonadal men undergoing TRT are unknown.
 The aim of the present study was to retro-
spectively review patients undergoing TRT for TDS 
to evaluate the racial differences in hypogonadal 
improvement and PSA levels. We hypothesized that 
the normalization of testosterone levels, as well as 
the symptomatic responses, will be similar among 
hypogonadal Caucasian and African American men 
undergoing TRT. Based on previous studies of race 
and PSA, we also hypothesized that the PSA levels of 
African American men with TDS will be higher than 
the PSA levels of Caucasian men.

MATERIALS AND METHODS

 The medical records of all men evaluated in 
the Urology Clinic at our institution from January 
2000 through June 2006 were queried for a diag-
nosis of hypogonadism by International Center for 
Diseases-9 (ICD-9) code 257.2, yielding 267 men 
initially. In order to be diagnosed with hypogonadism, 
the patient must have reported symptoms in addition 
to having had a serum testosterone level below 300 
ng/dL. Men then must have been seen in our clinic at 
least two or more times with the diagnosis.
 For inclusion in the study, full demographic 
information must have been available, and each pa-
tient must have had an initial testosterone and PSA 
level. The patients must have been started on TRT 
and then had at least one subsequent testosterone 
level and PSA level measured within one year of 
initiating TRT. All men included in the study had a 
normal baseline PSA level prior to initiating TRT and 
underwent routine digital rectal examinations during 
treatment. Patients with a biopsy-proven diagnosis or 
recent history of prostatitis prior to treatment were ex-
cluded from the study. Four men were diagnosed with 
prostate cancer while on TRT and were excluded. The 
decision to perform prostate biopsy during TRT was 
made at the discretion of the clinician (CCC) without 
strict criteria, but all four men with diagnosed cancer 
had an abnormally increased PSA velocity with two 
consecutive PSA elevations. Further details of the men 
diagnosed with prostate cancer have been previously 
published (25). One Asian male, and one male with 

race listed as “other,” were excluded secondary to 
insufficient numbers. After applying these criteria, 
75 men with TDS were selected for a complete chart 
review.
 Each patient’s age at the time of diagnosis, 
and race, were identified as demographic data. The 
patient’s symptomatic response to treatment was 
determined subjectively by the patient in follow-
up clinic visits as either a positive response or no 
response. Comorbid conditions including benign 
prostatic hyperplasia (BPH), coronary artery disease, 
diabetes mellitus type 2, hypertension, hyperlipid-
emia, and obstructive sleep apnea were also assessed. 
BPH was specifically assessed by the clinician prior 
to initiating TRT by querying for lower urinary tract 
symptoms and by digital rectal examination. The 
other comorbid conditions were identified through 
chart review rather than ICD-9 coding, and were not 
defined by strict criteria.
 Testosterone and PSA levels were drawn 
during a morning clinic, generally between 9 a.m. 
and 12 p.m., although the exact time varied and was 
not recorded. The PSA level was performed by UNC 
McLendon Laboratories (Chapel Hill, NC), and the 
total and free testosterone levels were performed by 
Mayo Medical Laboratories (Rochester, MN). The 
free testosterone was calculated with a direct radioim-
munoassay. The form of TRT was selected by patient 
preference, and both the form and dose were not con-
sistently available. The target testosterone level was 
a eugonadal level (> 300 ng/dL) with symptomatic 
improvement, and the dose was titrated accordingly 
by the clinician.
 The patients were evaluated in regular six-
month intervals, and rarely if the treatment dates 
were not exactly at 6 months they were rounded to the 
closest six-month interval. Basic statistical data was 
obtained at each 6-month interval for all variables. 
The data were compared using a Student’s-t-test, with 
p < 0.05 considered statistically significant.

RESULTS

 Patient characteristics are available in Table-
1. For 16 African American men, the average age at 
diagnosis of TDS was 53.5 years (range 41-56), com-
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pared with 57.8 years (range 25-82) in 59 Caucasian 
men (p = NS). The mean follow-up for Caucasian 
men was 36.9 months compared with 23.3 months for 
African American men (p = NS). Among comorbid 
conditions, Caucasian men had more BPH (44.1% 
versus 12.5%, p < 0.05), and African American men 
had a higher prevalence of diabetes mellitus type 2 
(56.3% versus 22%, p < 0.05).
 Pre- and post-treatment (after 1 year) total 
testosterone levels were 247 ng/dL and 497 ng/dL in 
Caucasian men (p < 0.05), and 219 ng/dL and 310 
ng/dL in African American men (p < 0.05). When the 

pre-treatment total testosterone level of 247 ng/dL for 
the Caucasian cohort was compared with the pre-treat-
ment level of 219 ng/dL in African Americans, there 
was no significant difference (p = NS). Similarly, 
the post-treatment total testosterone levels were not 
statistically different when the two racial cohorts 
were compared, 497 ng/dL in Caucasian men versus 
310 ng/dL in African American men (p = NS). Total 
testosterone levels remained eugonadal at 3 years 
after initiating TRT, with 355.3 ng/dL in Caucasian 
men and 326.3 ng/dL in African American men. 
Free testosterone levels were 7.68 ng/dL and 9.14 

Table 1 – Patient characteristics.

Caucasian Men African American Men

Number of patients                      59                          16
Age (years) 57.8 53.5
Follow-up (months) 36.9 23.3
BMI (kg/m2) 31.3 32.7
Comorbidities (%)

BPH 44.1   12.5*
Hypertension 47.4 56.3
Coronary artery disease 23.7 25.0
Diabetes mellitus 22.0   56.3*
Hyperlipidemia 33.9 56.3
Obstructive sleep apnea 10.2 0

Baseline PSA (ng/mL)     1.27      1.32

*p < 0.05  BMI = body mass index; BPH = benign prostatic hyperplasia;  PSA =prostate-specific antigen.

Table 2 – Racial differences in biochemical and symptomatic responses to TRT.

Caucasian Men African American Men
Total testosterone (ng/dL)

Baseline 246.6 218.9
1 year 496.6 310.1
3 years 355.3 326.3

Free testosterone (ng/dL)
Baseline       7.68       9.14
1 year     15.63       9.97
3 years     13.23       8.95

Symptomatic Response (%)   93.2   81.3

*p = NS;  TRT = testosterone replacement therapy.
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ng/dL in Caucasian men and African American men, 
respectively. At one year, free testosterone after TRT 
increased to 15.63 ng/dL in Caucasians and 9.97 ng/dL 
in African Americans, and these values were consis-
tent at 3 years, with 13.23 ng/dL for Caucasians and 
8.95 ng/dL in African Americans. The symptomatic 
response was 81% in African American men and 93% 
in Caucasian men, although this was not statistically 
different. The racial differences in the biochemical 
and symptomatic response are listed in Table-2.
 The baseline PSA level was 1.32 ng/mL in 
African American men and 1.27 ng/mL in Caucasian 
men. The changes in PSA levels in 6-month intervals 
are listed in Table-3 and are displayed in Figure-1. 
At 6-month intervals, there was a small decreasing 
trend in the PSA level of African American men over 
2 years of treatment compared with Caucasian men. 
However, none of the differences in PSA levels be-
tween the two racial cohorts at each time point were 
statistically significant, and the PSA levels remained 
stable over the 2 year period in all men.

COMMENTS

 In hypogonadal men treated with TRT, ra-
cial differences in hypogonadal improvement have 
not been previously reported. In the present study, 
symptomatic hypogonadal African American men had 
comparable baseline testosterone levels as Caucasian 
men. Additionally, the symptomatic and biochemical 
responses of total testosterone achieved at 1 year and 
at 3 years were similar between the two cohorts. The 
free testosterone levels of African American men did 
not respond to TRT with the same vigor as the total 
testosterone. Sex hormone binding globulin levels 
were unavailable in this study, and therefore the dis-
crepancy between total and free testosterone cannot 
be further explained. These data suggest that there 
are no racial differences in hypogonadal improve-
ment among hypogonadal Caucasian and African 
American men undergoing TRT. This is consistent 
with eugonadal men, as studies vary as to whether a 
racial difference in androgen levels exists (4-12).

Table 3 – Racial differences in PSA level.

*p = NS; PSA = prostate-specific antigen; SD = standard deviation.

Caucasian Men
PSA Level (ng/mL) ± SD

African American Men 
PSA Level (ng/mL) ± SD

Baseline 1.27 ± 1.04 1.32 ± 0.78
6 months 1.39 ± 0.98 1.24 ± 0.64
12 months 1.61 ± 1.47 1.19 ± 0.64
18 months 1.44 ± 1.43 1.00 ± 0.53
24 months 1.38 ± 1.04 1.28 ± 0.49

Figure 1 – Comparing prostate-specific antigen (PSA) change of African American men (AAM) versus Caucasian men (CM) treated 
with testosterone replacement therapy in 6-month intervals. 
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 Population-based studies have shown that 
African American men have higher PSA levels than 
Caucasian men (14-17). The racial differences in 
PSA levels of hypogonadal men, and how the PSA 
changes during TRT among different races, have not 
been published before this study. Several previous 
studies have reported that PSA either remains stable, 
or has a small initial increase that stabilizes over 
time (21-25). In the small cohort of hypogonadal 
men in the present study, the baseline PSA was not 
different between the racial groups, with 1.32 ng/mL 
in African American men and 1.27 ng/mL in Cauca-
sian men (p = NS). After initiation of TRT, the PSA 
was followed every 6 months for a two year period, 
and there was a small decreasing trend without 
statistical significance in the PSA levels of African 
American men over 2 years of treatment compared 
with Caucasian men, although the PSA remained 
stable over time in all men. The higher mean PSA 
level of eugonadal African American men that has 
been previously reported was not observed in our 
cohort of hypogonadal men. Furthermore, after two 
years of TRT resulting in a corrected, eugonadal 
total testosterone level, the PSA did not increase in 
6-month intervals. These data suggest that androgens 
are less likely to play a role in the higher baseline 
PSA levels of eugonadal African American men; 
however, further research is necessary to explain 
the observed racial differences in the PSA levels of 
eugonadal men.
 This study has several important limita-
tions. All of the standard limitations inherent to 
a retrospective chart review apply to this study. 
The sample size was small with 75 men, and the 
two racial groups were not well matched, with 
only 16 African American men compared with 59 
Caucasian men. It can be argued that with only 
16 African American men that the study is under-
powered to identify a true racial difference if there 
indeed is one. This discrepancy can lead to selec-
tion bias that can adversely affect the results. The 
follow-up period for the Caucasian men was longer 
with a mean 36.9 months versus 23.3 months for 
the African Americans. The reason for the differ-
ent follow-up period is simply that the African 
American men were lost to follow-up earlier, and 
this is a limitation of a retrospective study. It is 

unclear whether the discrepancy in follow-up time 
affects the results, although ideally the follow-up 
period would be equal between the two cohorts. The 
doses of testosterone and delivery system were not 
consistently available and therefore were not report-
able, and these data would be useful correlative data 
to the biochemical and symptomatic response data. 
The assessment of a symptomatic response was only 
quantified in this study by either a positive response 
or no response, and ideally a validated questionnaire 
to assess the response would be preferred, although to 
our knowledge one does not exist. The prevalence 
of BPH was higher in the Caucasian group, 44.1% 
versus 12.5% (p < 0.05), and because of the positive 
association between prostate size and serum PSA 
value, these differences in BPH could affect the base-
line PSA level (18). Additionally, diabetes mellitus 
occurs in a higher incidence in the African American 
group at 56.3% versus 22.0% in the Caucasian group 
(p < 0.05). Because hypogonadism is a component 
of metabolic syndrome and can be associated with 
insulin resistance and diabetes mellitus, the racial 
difference in the prevalence of diabetes mellitus may 
confound the analysis (26). There are too few subjects 
to adjust for the difference in diabetes mellitus, but it 
can explain the difference of the baseline testosterone 
level and ultimately the PSA.

CONCLUSIONS

 With these limitations in mind, and under-
standing that this is a small, retrospective study, we 
can make several useful conclusions based on the fact 
that this is the first study to report the racial differ-
ences in hypogonadal improvement and PSA changes 
in men undergoing TRT. Hypogonadal African 
American men had a similar normalization of total 
testosterone and symptomatic response as Caucasian 
men undergoing TRT. PSA levels over time trended 
slightly lower in hypogonadal African American men 
on TRT compared with Caucasian men, although the 
PSA remained stable in all men. In this hypogonadal 
cohort, in contrast to other studies of eugonadal men, 
higher PSA levels in African Americans were not 
observed. Larger, prospective studies are necessary 
to confirm these findings.
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EDITORIAL COMMENT

 In the current article the authors evaluated 
the effects of testosterone replacement therapy (TRT) 
assessing racial differences regarding symptomatic 
response and prostate specific antigen (PSA) varia-
tion.
 Regarding symptomatic response it is inter-
esting to observe that satisfactory clinical response 
was reported by 81 and 93% (p > 0.05) of African 
American and Caucasian men, respectively. Even with 
a potential selected bias related to a higher number 
of Caucasian men (59 vs. 16) when compared with 
African American individuals as well as a numeri-
cally, but not significantly, period of follow-up in the 
Caucasian Group (36.9 vs. 23.3 months, respectively). 

21. Bhasin S, Singh AB, Mac RP, Carter B, Lee MI, Cun-
ningham GR: Managing the risks of prostate disease 
during testosterone replacement therapy in older men: 
recommendations for a standardized monitoring plan. 
J Androl. 2003; 24: 299-311.

22. Rhoden EL, Morgentaler A: Influence of demographic 
factors and biochemical characteristics on the pros-
tate-specific antigen (PSA) response to testosterone 
replacement therapy. Int J Impot Res. 2006; 18: 201-
5.

23. Wang C, Cunningham G, Dobs A, Iranmanesh A, 
Matsumoto AM, Snyder PJ, et al.: Long-term testos-
terone gel (AndroGel) treatment maintains beneficial 
effects on sexual function and mood, lean and fat mass, 

and bone mineral density in hypogonadal men. J Clin 
Endocrinol Metab. 2004; 89: 2085-98.

24. El-Sakka AI, Hassoba HM, Elbakry AM, Hassan HA: 
Prostatic specific antigen in patients with hypogonad-
ism: effect of testosterone replacement. J Sex Med. 
2005; 2: 235-40.

25. Coward RM, Simhan J, Carson CC 3rd: Prostate-
specific antigen changes and prostate cancer in hy-
pogonadal men treated with testosterone replacement 
therapy. BJU Int. 2009; 103: 1179-83.

26. Makhsida N, Shah J, Yan G, Fisch H, Shabsigh R: 
Hypogonadism and metabolic syndrome: implications 
for testosterone therapy. J Urol. 2005; 174: 827-34.
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This is a very high rate of clinical response and may 
reflect strict inclusion criteria, specially related to the 
levels of baseline testosterone (218 and 246 ng/dL). 
An important limitation of the current study is the fact 
that the authors considered only subjective evaluation 
to characterize clinical response. This aspect limits 
major considerations regarding clinical response 
evaluation. Certainly, the major improvements were 
related to patient sexual concerns. However, appropri-
ate objective evaluation is recommended and there are 
several tools available in the literature for this purpose. 
A high rate of clinical response (overall 70%) to TRT 
could also be observed in a recent study, Rhoden and 
Morgentaler (1). Even with a shorter follow-up in this 
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study the first 3 months response was a pivotal issue 
in maintaining men on TRT.
 Another aspect analyzed in the current study 
was the influence of TRT on PSA levels regarding 
race. It is well recognized that African America men 
are of greater risk for developing prostate cancer and 
that PSA is the most important marker for early diag-
nosis. There was no significant increase in PSA levels 
before and after initiating TRT independently of the 
race group. In a review of the literature of 579 hypo-
gonadal men under TRT the mean increase in PSA 
levels was 0.46 ng/mL (2). Some authors observed 
in their series that after a small initial increase (mean 
0.26 ng/mL), no further increases in general was 
observed (3). Also other authors (2) demonstrated, 
that in a selected population free of prostate cancer, 
based in a prior biopsy before starting TRT, that PSA 
decreased in 21%, unchanged in 22%, and increased 
in 57% cases. All of this information supports the fact 
of the limited influence of testosterone levels and PSA 
levels (4). One of the possible explanations regarding 
this issue is the fact that exogenous testosterone does 
not raise intraprostatic concentrations of testosterone 
or dihydrotestosterone, suggesting a saturation model. 
Based on this concept androgens exert their prostatic 
effects primarily via binding to the androgen receptor 
(AR), and maximal androgen-AR binding is achieved 
at serum testosterone concentrations well below 
the physiologic range. Finally, prostate function is 
exquisitely sensitive to variations in androgen con-
centrations at very low concentrations, but becomes 
insensitive to changes in androgen concentrations at 
higher levels (5). Based on this concept the current 
study demonstrates that testosterone levels have a lim-

ited effect on changes in PSA levels independently of 
race when hypogonadal (non-castrated) are submitted 
to TRT restoring testosterone levels to an eugonadal 
status.
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EDITORIAL COMMENT

 The diminution in serum androgen levels in 
aged men has been extensively studied. The mecha-
nisms of this phenomenon have not been fully illus-
trated, and are probably multifactorial, involving the 
hypothalamic-pituitary-testicular axis. The greatest 

concerns regarding testosterone replacement therapy 
is the fear of causing or promoting prostate cancer. A 
decline in testicular function with a consequent de-
cline in testosterone level is recognized as a common 
occurrence in older men (1). Androgens regulate the 
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function and growth of the prostate and may contrib-
ute to the development of prostate cancer and benign 
prostatic hypertrophy (2).
 The effect of parenteral testosterone replace-
ment therapy on prostatic specific antigen (PSA) level 
or the development or growth of prostate cancer is 
unclear. This has prompted many investigators to 
investigate the effect of this treatment on serum PSA 
levels in hypogonadal men with erectile dysfunction. 
Previous studies have shown no significant differ-
ences between the baseline levels of mean, median, 
and range of PSA and categories of PSA level (nor-
mal, borderline, high) at one year post-testosterone 
therapy (3). In the present study, the authors elegantly 
demonstrated that Hypogonadal African American 
men have a similar normalization of testosterone 
and symptomatic response as hypogonadal Cauca-
sian men, and PSA levels remained stable over time 
in both groups. However, more long-term studies 
are warranted to further investigate the relationship 
between testosterone replacement and PSA level and 

to better clarify the effects of parenteral testosterone 
replacement therapy on the development or growth 
of prostate cancer.
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ABSTRACT

Purpose: To determine the prevalence of different approaches to the difficult urethral catheterization (DUC) among urol-
ogy residents (UR) in the United States (US).
Materials and Methods: An email invitation to participate in an online survey regarding DUC was sent to 267 UR and to 
22 urology program coordinators for them to forward to their residents. 142 UR completed the survey.
Results: After the initial unsuccessful attempt by a nurse, 92% of UR attempted a catheter prior to resorting to other mo-
dalities. The most common choice of the first catheter was a Coude (76%) size 18F (51%). For situations where multiple 
sizes and types of catheters (12 - 20F) were used without success, 3 scenarios were proposed: 1) Catheter passed the 
bulbomembranous urethra (BMU) and patient had previous history of transurethral resection of the prostate or radical 
retropubic prostatectomy, 2) Catheter passed the BMU and no urologic history, 3) Catheter did not pass the BMU and no 
urologic history. Flexible cystoscopy was used in 74%, 62% and 63%; blind passage of a glidewire was second with 15%, 
23% and 20%; and blind use of filiforms and followers was chosen in 7%, 9% and 9% of the scenarios respectively.
Conclusions: The most common approach to the DUC among UR in the US involves using an 18F Coude catheter first. 
After trying one or more urethral catheters, UR most commonly resort to flexible cystoscopy as opposed to the blind 
placement of glide wires or filiforms/followers.

Key words:  urethra; male; catheterization; difficult; stenosis
Int Braz J Urol.  2010; 36: 710-7

INTRODUCTION

 The difficult urethral catheterization (DUC) 
is one of the most common consultations for the gen-
eral urologist. There are many causes of DUC among 
which urethral strictures and bladder neck contrac-
tures are probably the most commonly reported in 
the literature (Figure-1). Other less common causes 
include benign prostatic hyperplasia (BPH), incorrect 
technique, tightening of the external sphincter (in an 
anxious patient), false passages, phimosis, meatal 
stenosis, prostate cancer, etc.

 Clinical Urology

doi: 10.1590/S1677-55382010000600009 

 There are multiple approaches to the DUC 
and an extensive review of the literature regarding 
these was recently reported (1). Common approaches 
include trying different sizes/types of catheters, the 
Liss maneuver (2), catheter guides using lidocaine 
jelly, filiforms/followers, blind passage of a glide-
wire (3), flexible cystoscopy to place a glidewire (4), 
suprapubic catheter, etc.
 Traditionally filiforms/followers and cath-
eter guides were the main invasive devices used by 
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urologists to assist with the DUC. The introduction 
of the flexible cystoscope and glidewires came to 
revolutionize the approach to the DUC. The teach-
ing of the use of filiforms and followers is difficult, 
since a “feeling” has to be developed by the trainee 
and there is no way for the teacher to know what the 
trainee is feeling. Teaching flexible cystoscopy is easy 
in the sense that the instructor knows what is hap-
pening. This is analogous to the teaching of the use 
of forceps in obstetrics: any obstetrician would agree 
that it is easier to teach how to do a C-Section. Just 
as there has been a trend in obstetrics to abandon the 
use of forceps, there has also been a trend in urology 
to abandon the use of filiforms and followers. The 
prevalence of the various different approaches for the 
DUC among urologists is not known. In this study, 
our objective was elucidating which approaches are 
used by UR in the US for the DUC.

MATERIALS AND METHODS

 Approval from the Institutional Review Board 
was granted. An email invitation was sent to 267 UR 
and to 22 urology residency program coordinators 

to forward to their residents. These residents and 
program coordinators were the ones we could obtain 
their email addresses. The email invitation contained 
a link for an online survey which was performed us-
ing www.surveymonkey.com. The front page of the 
online survey contained an informed consent.
 The survey was designed to simulate common 
scenarios encountered during DUC. Demographic 
data comprised the first section: Post-graduate year 
(PGY) of training, state of the residency program, and 
the incidence of DUC encountered by the residents.
 In the first case scenario, the residents were 
asked if they would attempt to catheterize a patient 
after a nurse had tried using Coude type catheters 
and lidocaine jelly. If they chose to try a catheter they 
were asked about the type and sizes.
 In the second case they were asked about a 
scenario where during the initial attempt at catheter-
ization with a 16F Coude they felt the catheter met 
resistance after passing the bulbomembranous urethra 
(BMU). The third scenario was similar except that 
the catheter met resistance before the BMU. In each 
of these scenarios they were given the option to try 
one or more catheters or to proceed with cystoscopy, 
glidewires, filiforms or other alternatives.

Figure 1 – Most common causes of difficult urethral catheterization*. 

* Pooled cases from Beaghler’s et al. (4), Freid’s et al. (6) and Mistry’s et al. (12) series. Included are the 54 patient from Beaghler’s 
series all of which underwent flexible cystoscopy, and the 13 patient in Mistry’s series that underwent flexible cystoscopy. Twenty pa-
tients from Freid’s series were also included, but it was not mentioned in the article how the cause of difficult urethral catheterization 
was found in these patients.
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 Finally they were given 3 scenarios where 
multiple catheter sizes and types were tried without 
success. In the first one the patient had a history of 
transurethral resection of the prostate/radical retropu-
bic prostatectomy and the catheter on the previous at-
tempts appeared to have met resistance past the BMU. 
In the second case the patient had no urologic history 
and the catheter on the previous attempts appeared to 
have met resistance past the BMU. In the last scenario 
the patient had no urologic history and the catheter on 
the previous attempts appeared to have met resistance 
before the BMU. In these scenarios they were given 
the option of initially using filiforms/followers, flex-
ible cystoscopy, pass a glidewire blindly, suprapubic 
tube placement, or other.
 The survey was piloted with 4 UR for ease 
of understanding and completion with modifications 
made to it accordingly. Cognitive testing was per-
formed by having 2 residents think aloud while they 
were answering the questionnaire.
 An internet calculator (www.surveysystem.
com/sscalc.htm) was used to calculate a confidence 
interval (CI) based on a 95% confidence level.

RESULTS

 There are probably 900 UR in the US. Our 
survey was completed by about 14% of all the UR if 
we do not count the UR doing preliminary surgery. 
To calculate a CI we used 900 as the population size, 
127 as the sample size, 95% as the confidence level, 
and the worst case percentage (50%). The CI was 8.
 The post-graduate year (PGY) distribution is 
depicted in Figure-2. Residents that responded to the 
survey were training in 27 different states. Figure-3 
shows the frequency which with residents dealt with 
DUC in a week.
 In the first scenario where a nurse had un-
successfully tried using Coude type catheters and 
lidocaine jelly, 131 (92%) of residents attempted to 
place the catheter themselves first, instead of having 
the nurse try an alternative approach or going directly 
to more advanced techniques. In this scenario, out 
of the 92% electing to try the catheter, the choice of 
the first catheter type was a Coude (76%) with a size 
distribution of 18F (51%), 16F (27%) or 20F (14%) . A 

second catheter was selected by 97(68%) of residents, 
84% chose Coude, with the sizes varying from 18F 
(27%), 20F (25%), 16F (18%), 12F (14%) and 14F 
(11%). Only 24% of residents chose a 3rd catheter, 
and only 5% a fourth.
 In the next scenario, the residents were asked 
what to do when the initial attempt to pass a 16F 
Coude was unsuccessful and they felt the catheter 
passed the BMU. In this case 63% elected to try a 
different catheter, 16% would go directly to flexible 
cystoscopy, 11% would try a glidewire blindly and 
4% would use filiforms and followers. Among the 
90 residents who chose to try another catheter, 87% 
chose a Coude, and the majority chose a larger size: 
18F (47%), 20F (22%) and 22F (10%).
 In the next (similar) scenario, they were asked 
about what to do when the initial attempt to pass a 
16F Coude was unsuccessful and they felt the cath-
eter did not pass the BMU. Only 32% elected to try a 
different catheter, 39% would go directly to flexible 
cystoscopy, 18% would try a glidewire blindly and 
8% would use filiforms and followers. Among the 45 
residents that elected to try another catheter, Coude 
was only chosen by 40% and the majority chose a 
smaller catheter: 14F (33%) and 12F (31%).
 For situations where multiple sizes and types 
of catheters (12 - 20F) were used without success, 
3 scenarios were proposed: 1) Catheter passed the 
BMU and patient had previous history of transure-
thral resection of the prostate or radical retropubic 
prostatectomy, 2) Catheter passed the BMU and no 
urologic history, 3) Catheter did not pass the BMU 
and no urologic history.
 Flexible cystoscopy was used in 74%, 62% 
and 63%; blind passage of a glidewire was second 
with 15%, 23% and 20%; and blind use of filiforms 
and followers was chosen in 7%, 9% and 9% of the 
scenarios respectively.  Suprapubic catheter and 
“other” accounted for the rest of the responses. A 
suprapubic catheter was used in 2.1, 0.7 and 3.5 % 
of the scenarios respectively.

COMMENTS

 Our findings confirm the observed trend of 
a decrease use of filiforms and followers with the 
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concomitant preference for flexible cystoscopy by 
UR in the US to approach the DUC. Most university 
hospitals nowadays have easy access to “urology 
carts” equipped with a flexible cystoscope. Flexible 
cystoscopy facilitates the diagnosis of the problem and 
assists maneuvering false passages and the passage of 
glidewires though pinpoint urethral strictures. By vir-
tue of using a monitor, junior residents can be guided 
through the procedure facilitating its teaching.
 Despite all the benefits of using flexible 
cystoscopy as the main approach to the DUC, it 
has not been proven that is necessary in the major-
ity of cases. The authors have implemented a DUC 
algorithm (Figure-4) for all DUC cases over the past 

almost 3 years (report accepted for publication). This 
algorithm was applied to 41 patients in a University 
setting and 24 in the private settings successfully and 
without breaks. Flexible cystoscopy was required in 
5% of the university patients and 13% of the private 
patients. No patients suffered any complications. 
Most urologists would agree that flexible cystoscopy 
is the safest approach and we agree. However, our 
contention is that by using algorithms like the one 
we reported, flexible cystoscopy could be used more 
selectively without harming the patient with possible 
(but unproven) economic and time savings.
 Another prevalent approach to the DUC that 
the study documented among UR, was the blind pas-

Figure 2 – Post-graduate year of residents that completed the survey.

Figure 3 – Difficult urethral catheterization cases that responding residents dealt with in a week.
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sage of a glidewire. The hydrophilic nature and floppy 
tips of glidewires allow them to be easily advanced 
into the bladder with minimal trauma. When the 
glidewire encounters a false passage it usually reflects 
out the urethral meatus instead of digging deeper into 
the false passage (unless a rigid shaft glidewire was 
used). Multiple reports have documented the safety 
of this approach for the DUC(3,5-7).
 It is difficult to know with this survey the true 
incidence of the use of suprapubic catheters in the 
DUC. Although just a small percentage of UR chose 
to use a suprapubic catheter in the questionnaire, we 
believe that others would have also chosen it, after 
evaluating the situation with the flexible cystoscope. 
Unfortunately this was not assessed.
 Although this study assesses just the initial 
approach to the DUC, we believe that what happens 
next is of paramount importance. What do residents 
do once a glidewire is in the bladder, whether it was 
passed blindly or using a flexible cystoscope, can 
result in severe urethral damage. In certain instances, 
Heyman dilators have been passed over a glidewire 
perforating the urethra and violating the rectum. Once 
a glidewire is the bladder, there are multitude choices 
for the next step. One can pass a small catheter without 

dilating or a large catheter after dilating. One can use 
Heyman dilators, ureteral dilators (8), ureteral access 
sheaths (9), urethral balloon dilators etc. It would be 
interesting to determine the prevalence of these dif-
ferent approaches among urologists.
 The main weakness of the study is in the 
elaboration of the questionnaire. Despite the fact that 
our questionnaire underwent pilot testing for ease of 
understanding and completion as well as cognitive 
testing a formal validation was not performed.
 Our study confirms findings analogous to 
those in the field of obstetrics with forceps deliver-
ies, UR are probably not being exposed adequately 
to the use of the traditional filiforms and followers 
and will probably lack the skills to use them safely 
once in practice. This is compounded by the lack of 
studies related to the use of filiforms and followers 
in the DUC, with only one report briefly describing 
their use (10). More studies have now been published 
regarding the flexible cystoscopy (4,11) or blind pas-
sage of glidewire approaches. A similar survey applied 
to practicing urologists would help assess the trend 
of filiforms and followers use and probably predict 
the future demise of one of the staple urologic instru-
ments.

Figure 4 – Difficult urethral catheterization algorithm.
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CONCLUSION

 The most common approach to the DUC 
among UR in the US involves using an 18F Coude 
catheter first. When UR attempt catheterization un-
successfully with a 16F Coude but felt the catheter 
was past the BMU, they chose another larger Coude 
catheter. When the resistance was felt before the 
BMU, only about a third of residents attempted an-
other catheter, usually smaller (12 - 14F). After one 
or more urethral catheters, UR most commonly resort 
to flexible cystoscopy.
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EDITORIAL COMMENT

	 The authors report the outcome of a ques-
tionnaire-based survey of urology residents’ hy-
pothetical preferences when dealing with difficult 
urethral catheterization (DUC) (1). It is estimated 
that the survey canvassed the opinion of approxi-
mately 14% of the current United States urological 
resident population. Though DUC represents a com-
monly encountered urological dilemma, it is largely 
an evidence-free issue, and the authors ought to be 
commended for their attempt to clarify contempo-
rary practice and propose an algorithm. The authors 
claim that the algorithm has been successfully uti-
lized in 65 consecutive patients with DUC without 
any failures. One arm of the algorithm proposes the 
passage of a hydrophilic glidewire with a catheter or 
access sheath passed over the wire. The alternative 
arm employs the use of a flexible cystoscopy. The 
cost of up to three catheters and an access sheath 
is not insignificant and may not stack up favorably 
against that of a multiple use flexible cystoscope. 
This needs to be further investigated.
 Common conditions predisposing to DUC 
include bladder neck contractures, occlusive pros-
tates, and urethral strictures. It is entirely appropri-
ate for an experienced urological resident or urolo-
gist to attempt a catheterization after a failed initial 
attempt by a nurse. The level of obstruction, though 
a rather subjective entity, may suggest a particular 
etiology. A catheter not passing the bulbomembra-
nous urethra in a young male with no previous uro-
logical intervention is highly suggestive of urethral 
stricture and multiple attempts at catheterization are 
to be avoided.
 The use of traditional filiforms and follow-
ers is diminishing, especially in developed coun-
tries, due to a combination of lack of exposure to 
such techniques and the easy availability of alterna-
tive equipment such as flexible cystoscopes. Clini-
cians therefore not trained in these techniques may 
not have the ‘feel’ for these and are liable to cause 
further urethral trauma.
 The use of a hydrophilic glidewire is the step 
suggested by the authors after two failed catheteriza-
tions. It is safer with regards to urethral trauma with 
the glidewire’s tendency to turn back on itself rather 

than perforating the urethra, but in our experience, 
successful passage of a glidewire does not always re-
sult in successful placement of a catheter, especially 
in the case of dense urethral structures, and multiple 
attempts at ‘rail-roading’ a catheter over a glidewire 
could result in urethral trauma.
 Surprisingly, there is very limited use of the 
suprapubic catheter (SPC) technique amongst urol-
ogy residents with only 3.5% considering it a viable 
option. The study does not assess the reason for this 
and SPC does not feature at all in the proposed algo-
rithm. SPC has inherent advantages in the manage-
ment of DUC. It avoids further urethral trauma, is 
associated with fewer infections and urethral stric-
tures, is more comfortable, easier to manage and 
more cost effective, and avoids the need for re-cath-
eterization in the event of subsequent failure to void 
(2).
 Note also that catheterizing a patient with a 
DUC will result in rapid resolution of painful reten-
tion, but does not complete the management of the 
patient. More often than not the patient will require a 
subsequent cystoscopy (flexible or rigid) to confirm 
urethral patency and correction of the underlying 
problem. This is another argument in favor of us-
ing the flexible cystoscopy to assist initial catheter-
ization as the cause of the obstruction can be easily 
identified, safely negotiated and the appropriate de-
finitive treatment can be planned.
 Ultimately it is difficult to draw robust con-
clusions from a hypothetical survey prone to bias, 
but the proposed algorithm represents a logical ap-
proach to the management of DUC. In reality, local 
practice will be dictated by a large number of vari-
ables including local expertise, availability of equip-
ment (e.g. dilators, flexible cystoscopes), confidence 
to perform SPC, and patient co-morbidity. Each case 
must be managed on merit.
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REPLY BY THE AUTHORS

	 We appreciate the kind comments. With re-
gards to the algorithm that we have used in 65 con-
secutive patients, an access sheath was only used in 
3 and cystoscopy was only necessary in 5 patients. 
Twenty-nine patients were catheterized readily with 
an 18F code, and another 10 patients with the 12F 
silicone catheter. If we had resorted to flexible cys-
toscopy in all of these patients, the costs would cer-
tainly have been higher. We do agree that flexible 
cystoscopy could have provided some useful infor-
mation in the patients with pathology. Nevertheless, 
in our series a significant proportion of patients did 
not have any consequential pathology, based on the 
fact that the 18F Coude was successful in 29 of the 
65 patients.
 In our experience, we have almost always 
been able to place a catheter after a glidewire is se-
cured in the bladder. In the case of a dense stricture, 

using a 15F ureteral balloon dilator followed by a 
12F silicone catheter over the glidewire usually is 
effective. We do agree that SPC is underutilized 
and that it has all the mentioned advantages. As to 
why it is underutilized, we think It may be attributed 
to the setting, with most cases of DUC being per-
formed on awake patients under no sedation many of 
them on anticoagulation. Also, residents most likely 
would have to check with their faculty when a SPC 
is planned whereas they will not probably do so for 
performing flexible cystoscopy at the bedside. This 
is, of course, all hypothetical and it would be inter-
esting to study the factors that contribute to the low 
incidence of SPC in the setting of the DUC.

The Authors
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ABSTRACT

Purpose: To confirm the feasibility of the laparoendoscopic Pfannenstiel nephrectomy using conventional laparoscopic 
instruments.
Materials and Methods: Since March 2009, laparoscopic nephrectomy through a Pfannenstiel incision has been performed 
in selected patients in our service. The Veress needle was placed through the umbilicus which allowed carbon dioxide inflow. 
One 5 mm (or 10 mm) trocar was placed at the umbilicus for the laparoscope, to guide the placement of three trocars over the 
Pfannenstiel incision. Additional trocars were placed as follows: a 10 mm in the midline, a 10 mm ipsilateral to the kidney 
to be removed (2 cm away from the middle one), and a 5 mm contralateral to the kidney to be removed (2 cm away from the 
middle one). The entire procedure was performed using conventional laparoscopic instruments. At the end of the surgery, 
trocars were removed and all three incisions were united into a single Pfannenstiel incision for specimen retrieval.
Results: Five nephrectomies were performed following this technique: one atrophic kidney, one kidney donation, two 
renal cancers and one bilateral renal atrophy. Median operative time was 100 minutes and median intraoperative blood 
loss was 100 cc. No intraoperative complications occurred and no patients required blood transfusion. Median length of 
hospital stay was 1 day (range 1 to 2 days).
Conclusions: The use of the Pfannenstiel incision for laparoscopic nephrectomy seems to be feasible even when using conven-
tional laparoscopic instruments, and can be considered a potential alternative for traditional laparoscopic nephrectomy.

Key words:  laparoscopy; nephrectomy; Pfannenstiel; transumbilical surgery; minimally invasive surgery
Int Braz J Urol.  2010; 36: 719-23

INTRODUCTION

 Recently, many authors, including ourselves, 
have successfully described the role of the laparoendo-
scopic single-site surgery (LESS) by umbilical approach 
for urological pathologies (1-4). The potential benefits are 
related to the minimization of skin morbidity (temporary 
incision pain and muscle spasms, avoidance of epigastric 
vessel injury) and the improved cosmesis. The use of 
an alternative location of the incision (Pfannenstiel) for 
a LESS nephrectomy was recently reported in animal 

 ��r�ical �echni��e��r�ical �echni��e
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model and humans by Steinway et al. (6) and Ponsky et 
al. (7), respectively. The aim of this study was to confirm 
the feasibility of this approach for different indications 
of laparoscopic nephrectomy using only conventional 
laparoscopic instruments.

MATERIALS AND METHODS

 Since March 2009, laparoscopic nephrectomy 
through a Pfannenstiel incision has been performed in 
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selected patients in our service. All patients signed the 
informed consent for the surgery. Data were collected 
prospectively for subsequent analysis. Patient selec-
tion was determined by any situation, pathological 
or not (i.e. kidney donation), for which laparoscopic 
nephrectomy was deemed appropriate as the standard 
of care in our practice. The previous history of mul-
tiple cesarean sections was not a contraindication for 
the procedure.
 All cases are summarized in Table-1.

SURGICAL TECHNIQUE

 Under general anesthesia, the patient was 
placed in a 60-degree lateral decubitus position, 
contralateral to the kidney to be operated. The axilla 
was protected with a small pillow and the arm was 
maintained on an armrest in a functional position. 
The Veress needle was placed through the umbilicus 
allowing insufflation of the abdominal cavity with car-
bon dioxide. The pneumoperitoneum was maintained 
between 10 and 12 mmHg. One 5 mm trocar (or a 10 
mm trocar) was placed in the umbilicus for the lapa-
roscope, to guide the placement of three trocars over 
the Pfannenstiel incision, avoiding damage to adjacent 
structures. Trocars were placed as follows: a 10 mm 
at the midline, a 10 mm ipsilateral to the kidney to 
be removed (two centimeters away from the middle 
one), and a 5 mm contralateral to the kidney to be 

removed (two centimeters far from the middle one). 
The laparoscope was introduced into the abdominal 
cavity through the middle port over the Pfannenstiel 
incision. The surgeon always worked with the trocars 
placed over the Pfannenstiel incision. There was no 
need to change the position of the camera during the 
procedure.
 The surgical steps were:
•	 Mobilization of the colon;
•	 Identification of the psoas muscle and the ure-

ter;
•	 Dissection and ligature of the renal vessels;
•	 Releasing the kidney from its attachments, start-

ing medially, followed by the inferior renal pole 
and the lateral aspect of the kidney;

•	 Ligature of the ureter;
•	 The ureter was held by the assistant close to the 

diaphragm allowing the posterior and the superior 
dissection; 

•	 The kidney was placed inside an endoscopic 
bag;

•	 All skin incisions were united by a single 6 cm 
Pfannenstiel incision and the kidney was retrieved 
from the abdominal cavity.

 The assistant retracted the ureter towards the 
diaphragm exposing the posterior aspect of the kidney. 
After releasing the posterior attachments, the upper 
renal pole could be reached and released.
 In the case of live donor nephrectomy, the 
kidney was first released and then the renal vessels 

Table 1 – Patients’ demographics and indications for the procedure.

Age (yrs) Gender Indication Previous Surgery

Case 1 42 Female Non-functional right kidney 2 Cesarean sections 
(Pfannenstiel incision scar)

Case 2 48 Female Live-donor nephrectomy 
(mother to son)

2 Cesarean sections 
(Pfannenstiel incision scar)

Case 3 60 Male 5-cm mass in the middle third of 
the left kidney

No

Case 4 62 Male 4.8-cm mass in the middle third 
of the left kidney

No

Case 5 32 Female End-stage renal failure with 
recurrent episodes of acute 

pyelonephritis

2 Cesarean sections
 (Pfannenstiel incision scar)
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and the ureter were ligated, as usually performed in 
cases for renal transplantation.

RESULTS

 All five procedures were successfully per-
formed using the described technique. We did not use 
any special instruments or single-port devices in our 
patients.
 Median operative time was 100 minutes 
(range 80 to 120 minutes), median intraoperative 
blood loss was 100 cc (range 50 to 100 cc), and me-
dian length of hospital stay was 1 day (range from 1 
to 2 days) (Table-2).
 In the second case (live donor nephrectomy), 
the warm ischemia time was 3.5 minutes. The graft 
presented immediate diuresis. The postoperative 
course of the recipient was uneventful and the patient 
was discharged seven days after the transplantation 
with a creatinine level of 0.9 mg/dL.
 The pathological examination of the specimen 
demonstrated renal atrophy in the first patient, a 5.5 
cm renal cell carcinoma (pT1b) in the third patient, a 
4.8 cm renal cell carcinoma (pT1b) in the fourth pa-
tient, and bilateral renal atrophy in the fifth patient.

 No intraoperative or postoperative complica-
tions occurred in this initial series.

COMMENTS

 Nephrectomy has been performed by 
minimally invasive surgery using transumbilical 
laparoendoscopic single-site and hybrid transvagi-
nal approaches (1-5,8). Recently, Ponsky et al. (7) 
described the first series of LESS nephrectomy and 
nephroureterectomy performed through a Pfannenstiel 
incision with no additional ports for renal cancer. In 
this article, we present our initial experience with 
this approach using no special devices for different 
indications of laparoscopic nephrectomy.
 In 2008, Gupta et al. (9) compared differ-
ent locations of incisions (modified iliac fossa and 
Pfannenstiel incisions) to retrieve the kidney during 
laparoscopic transperitoneal donor nephrectomy and 
they found that there was less morbidity associated 
with the iliac fossa incision. Two patients had bladder 
injury and 1 patient had bowel injury while making 
the Pfannenstiel incision. Also, the mean length of the 
Pfannenstiel incision was longer than the iliac fossa 
incision (7.3 cm vs. 5.8 cm). However, Pfannenstiel 

Table 2 – Intraoperative and early postoperative outcomes.

Nephrectomy 
Side

Trocars Surgical 
Time 
(min)

Intraoperative 
Bleeding (cc)

Hospital 
Discharge 

(days)

Case 1 Right
(Figure-1)

Three trocars over the previous Pfan-
nenstiel scar. One additional 10 mm 

umbilical trocar

80 100 1

Case 2 Left Three ports placed over the previous 
Pfannenstiel scar. One additional 5 mm 

umbilical trocar

120 100 1

Case 3 Left Three suprapubic trocars. One 5 mm 
umbilical trocar

90 50 2

Case 4 Left Three suprapubic trocars. One 5 mm 
umbilical trocar

100 100 1

Case 5 Bilateral Three ports placed over the previous 
Pfannenstiel scar. One additional 5 mm 

umbilical trocar

120 100 2
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incision was found to be superior in terms of cosme-
sis.
 Considering these risks of bladder and bowel 
injuries during the performance of the Pfannenstiel 
incision, we decided to start all our procedures using 
a transumbilical trocar to guide the placement of the 
trocars over the Pfannenstiel incision. We did not feel 
comfortable in placing the suprapubic trocars without 
the laparoscopic guidance achieved by the umbilical 
puncture.
 Advantages of the Pfannenstiel incision 
compared to vertical incisions include decreased 
pain, improved cosmesis (10-12), and better healing. 
The transverse suprapubic scar can be hidden with 
most types of clothing, including a bathing suit. In 
addition, the Pfannenstiel incision may be associ-

ated with a decreased rate of incisional hernia (12). 
When Bird et al. (13) analyzed a cohort of patients 
undergoing laparoscopic radical nephrectomy with 
intact specimen extraction through 3 different sites 
(lower quadrant site, umbilical site, and paramedian 
site), they found that the occurrence of incisional 
hernia was significantly associated with the parame-
dian extraction site. Also, cesarean section delivery 
rates in Brazil are the highest in the world. In 1992, 
Moraes and Goldenberg (14) found an estimated in-
cidence of cesarean sections of 80.5% in a Brazilian 
city. Cesarean rates increased according to income 
and were higher among women using private health 
care. Therefore, most Brazilian women already have 
a Pfannenstiel scar and it is interesting to benefit from 
an existing incision whenever possible.

Figure 1 – A) Position of all trocars. B) Cutting the left renal artery. C) Ligature of the left renal vein using Hem-o-lok® clips. D) Final 
aspect of the scar.

A B

C D
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 As previously observed by Ponsky et al. (7), 
the distance from the Pfannenstiel incision to the 
kidney was not a major challenge during surgery 
because longer laparoscopic instruments (those 
used for bariatric surgeries, with 45 cm working 
length) were available for the procedure. In their 
series, Ponsky et al. (7) used extra-long laparoscopic 
stapling devices to divide the superior renal pole at-
tachments and hilar vessels; however, we confirmed 
the feasibility of the procedure without using any 
special devices, which is very interesting to reduce 
costs of the procedure.
 The surgeon must be familiar with the visu-
alization of the structures in a more medial perspec-
tive than the standard transperitoneal approach when 
using the Pfannenstiel LESS (7). This difficulty can 
be overcome using a 30-degree laparoscope that 
provides a wider range of viewing angles. Also, the 
use of the Pfannenstiel incision allows the surgeon to 
place one trocar 2 cm away from the other, and this 
facilitates the movements inside the abdominal cavity 
when compared to transumbilical LESS, reducing the 
external clash of the instruments. The umbilical trocar 
was important during the procedure to facilitate the 
dissection of the posterior aspect of the kidney and 
the superior renal pole.

CONCLUSIONS

 In this series, we report our initial experi-
ence using the Pfannenstiel incision for laparoscopic 
nephrectomy with success. Prospective studies are 
necessary to confirm the real benefits and indications 
of this alternative surgical approach.
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EDITORIAL COMMENT

 Nowadays laparoscopists are very interested 
in reducing skin scars. In this article, at least two or 
three portal scars could be avoided. In my opinion, 
the method proposed may be useful when the surgeon 
intends to remove the kidney without morcellation 
and in such cases the Pfannenstiel incision is a very 
good cosmetic option.
 This is a hybrid approach that combines an 
umbilical access for the camera, at the beginning 
of the procedure, and the “LESS” at the transverse 
suprapubic skin incision used at the end for removal 
of the kidney. The initial umbilical port followed the 
introduction of trocars in the lower abdomen and 
permitted the introduction of instrument to facilitate 
the dissection of upper pole and posterior surface of 
the kidney.
 This article has some aspects that should be 
pointed out as 1. Introduction of trocars at the Pfan-

nenstiel incision under endoscopic orientation; 2. No 
need of any special device other than regular trocars; 
3. The trocars can be a little bit more distant than in 
the LESS umbilical procedure which can facilitate 
the procedure.
 Before the laparoendoscopic Pfannenstiel 
nephrectomy could be considered more than feasible, 
its safety, results and complications should be com-
pared to the traditional laparoscopic nephrectomies, 
exactly as laparoscopic and open nephrectomies was 
compared.
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ABSTRACT

Purpose: To compare the efficacy and safety of the electromagnetic lithotripter in the treatment of pediatric lithiasis to 
that of the earlier electrohydraulic model.
Materials and Methods: Two groups of children with lithiasis aged between 10 and 180 months who underwent extracor-
poreal shock wave lithotripsy (ESWL). In the first group (26 children), ESWL was performed by using the electrohydraulic 
MPL 9000X Dornier lithotripter between 1994 and 2003 while in the second group (19 children) the electromagnetic EMSE 
220 F-XP Dornier lithotripter was used from April 2003 to May 2006. 
Results: In the first group, 21/26 children (80.7%) were stone free at first ESWL session. Colic pain resolved by admin-
istration of an oral analgesic in 6 (23%), brief hematuria (< 24 h) resolved with increased fluid intake in 5 (19.2%), while 
slightly elevated body temperature (< 38°C) occurred in 4 (15.3%). Four children (15.3%) failed to respond to treatment 
and were treated with ureteroscopy. In the second group 18/19 children were completely stone free at first ESWL session 
(94.7%). Complications were infrequent and of minor importance: colic pain treated with oral analgesic occurred in 1 
(5.26%), brief hematuria (< 24 h), resolved with increased fluid intake in 4 (21%) and slightly elevated body temperature 
(< 38°C) monitored for 48 hours occurred in 6 (31.5%). Statistical analysis showed that electromagnetic lithotripter is 
more efficacious and safer than the earlier electrohydraulic model.
Conclusions: Technological development not only has increased efficacy and safety of lithotripter devices in treating 
pediatric lithiasis, but it also provided less painful lithotripsy by eliminating the need for general anesthesia.

Key words: lithiasis; children; treatment; ESWL; efficacy; complications
Int Braz J Urol.  2010; 36: 724-31

INTRODUCTION

 Urolithiasis in childhood is a rare disease with 
different epidemiologic features. Its frequency varies 
among geographic regions being between 0.1% to 5% 
of the child population (1). Due to the small number 
of patients, experience in handling pediatric patients 
is limited and there are only few articles reviewing 
its management in the international literature. In 

 Pediatric Urolo��Pediatric Urolo��
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fact, except for the so-called wait and see strategy 
(in cases of small stones which can pass through the 
urinary tract do so automatically), of the other existing 
treatment options (ureterolithotripsy with flexible or 
rigid instruments, percutaneous nephrolithotomy and 
laparoscopic or open surgery stone removal), extra 
corporeal shock wave lithotripsy (ESWL) appears to 
be the most adequate treatment. It has been proposed 
that particular anatomic conditions of the infant body 
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such as the smaller size, as well as the increased peri-
stalsis and flexibility of the child’s ureter favor ESWL 
as the main treatment modality (2).
 Evidence suggests that technological evolu-
tion has increased the efficacy of lithotripter devices 
in the treatment of adult lithiasis; however, literature 
on this specific cohort is quite scarce. In this paper, 
a retrospective review on a single center experience 
with ESWL in a pediatric population involving two 
different lithotripters (the electrohydraulic MPL 
9000X Dornier and the electromagnetic EMSE 220 
F-XP Dornier) is presented. The efficacy and safety 
of the electromagnetic lithotripter in treating pediatric 
lithiasis was retrospectively compared to that of the 
earlier electrohydraulic model.

MATERIALS AND METHODS

 The material of our study consisted of two 
groups of children aged between 10 months and 15 
years with lithiasis who underwent ESWL at the 
department of urology of the University Hospital of 
Heraklion Crete, between 1994 and 2006. Standard 
evaluation of the patients before ESWL included 
renal function tests, urinalysis, urine culture and 
intravenous pyelography. Stone size was defined as 
the longest stone diameter as measured on a plain 
abdominal radiograph. Patients with urinary tract in-
fection were treated according to urine cultures with 
appropriate antibiotics. Contraindications of ESWL 
treatment were coagulation disorders, pyelonephritis, 
obstruction distal to calculi, non-functional kidney 
and hypertension.
 ESWL was performed by using the electrohy-
draulic MPL 9000X Dornier lithotripter in twenty-six 
children (group A) between 1994 and 2003 and with 
the electromagnetic EMSE 220 F-XP Dornier litho-
tripter in nineteen children (group B) from April 2003 
to May 2006. Both MPL 9000X and EMSE 220 F-XP 
Dornier lithotripters are third generation devices that 
have combined real time ultrasonographic and fluo-
roscopic localization facilities. Stone targeting, stone 
localization and monitoring was done either with 
ultrasound or x-ray locating system incorporated into 
the lithotripter. The same operator, a skilled urologist, 
performed the ESWL in both groups in the presence 

of experienced anesthetists during the entire ESWL 
procedure.
 There was a retrospective comparison of ef-
ficacy (in terms of free stone rate at 1st ESWL and 
number of re-treatments) and safety (in terms of gen-
eral anesthesia needs and complications). Evaluation 
of the patients before ESWL and follow-up studies 
were similar for both groups.
 Standard follow-up studies including renal 
ultrasonography and a plain abdominal radiography 
were performed the day after the operation and twice 
after the 1st and 3rd month postoperatively. Patients 
were regarded as stone free or not, according to the 
results obtained at the first and third month. Treatment 
was considered successful in cases where the plain 
radiography or the transabdominal ultrasound showed 
either no signs of stone, or just insignificant residual 
fragments < 2 mm in diameter 3 months after the last 
ESWL session.
 The SPSS® statistical software program was 
used to determine whether a significant difference in 
outcome parameters existed between the two study 
groups.

Patients Demographics and Stone 
Characteristics

 Most patients were referred to our clinic from 
certain centers for ESWL. Metabolic evaluation for 
the etiology of urolithiasis was conducted by the 
pediatric nephrology unit or by the centers referring 
the patient.
 Group A consisted of 17 boys and 9 girls aged 
between 12 months and 15 years (mean 8.7 years). 
The overall number of stones treated with ESWL was 
28 (two patients had multiple stones). The average 
body height was 118.4 cm (range 52-153 cm) and 
the average body weight was 28.9 kg (range 7-49 kg) 
(Table-1). Seven children (28%) were younger than 
two years of age. All children were referred for ESWL 
for persistent pain (13 pts.), complicated urinary tract 
infection (5 pts.), obstruction (4 pts.) and hematuria 
(3 pts.). Stones were located in the upper ureter in 6 
cases, the middle ureter in 8 and in the lower ureter 
in 12 cases. Stone size ranged from 5 to 14 mm 
(mean 10.9). Twenty-four children out of 26 had one 
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or more stones in one ureter whereas 2 children had 
bilateral ureteral stones. Eleven out of the 28 stones 
were located on the right ureter while the remaining 
17 were located on the left one (Table-2).
 Group B consisted of 8 girls and 11 boys aged 
between 10 months and 14 years (mean 7.9 years) 
with 25 stones (two patients had multiple lithiasis). 
The average body height was 113.2 cm (range 50-
148 cm) and the average body weight was 28.7 kg 
(range 6-52 kg) (Table-1). Five children (26.3%) 
were younger than two years of age. All children were 
referred for ESWL for hematuria (5 pts.) persistent 
pain (11 pts.) and complicated urinary tract infection 
(3 pts.). Eight stones out of 25 were located on the 
right side whereas the remaining 17 were located on 
the left side. Stones were located in the upper ureter 
in 4 cases, the middle ureter in 8, the lower ureter 
in 10, the renal pelvis in two cases and in the renal 
calyces in one case. Their size ranged between 4 and 
21 mm (mean 12.3). Sixteen children out of 19 had a 
single unilateral ureteral stone whereas 2 children had 

bilateral ureteral stones. The remaining patient, an 8 
year old boy with a history of persistent urinary tract 
infection had a 6 mm stone in the upper pole of the 
left kidney and an 8 mm stone in the left renal pelvis 
(Table-2).

RESULTS

Group A

 In 14 children younger than 8 years of age, 
lithotripsy was performed under general anesthesia 
with endotracheal incubation (sodium thiopental 5 
mg/kg, fentanyl 1-2 μg/kg and ataracurium 0.5 mg/
kg). In 11 children older than 8 years, the treatment 
was attempted under intravenous analgesia (pethidine 
1 mg/kg, midazolam 1-2 mg/kg) or sedation. In one 
case, IV sedation was converted to general anesthesia. 
The remaining patients did not receive any analgesia. 
Auxiliary procedures such as double J placement or 

Table 1 – Patient demographics.

Group A
(MPL 9000X)

Group B
(EMSE 220 F-XP)

Patients 26 (boys 17, girls 9) 19 (boys 11, girls 8)
Age in months (mean) 104.4 (range 12-180) 94.8 (range 10-168)
Body height in cm (mean) 118.4 (range 52-153) 113.2 (range 50-148)
Body weight in kg (mean) 28.9 (range 7-49) 28.7 (range 6-52)

Table 2 – Stone characteristics.

Group A
(MPL 9000X)

Group B
(EMSE 220 F-XP)

Number 28 25

Position
Location Side Location Side

Proximal = 6 Right = 11 Proximal = 4 Right = 8
Middle = 8 Left = 17 Middle = 8 Left = 15
Distal = 12 Bilateral = 2 Distal = 10 Bilateral = 2

Renal pelvis = 2
Size in mm (range) 5-14 (mean = 10.9) 4-21 (mean = 12.3)
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ureteral catheterization were not performed on any 
child.
 Twenty-one children out of 26 (80.7%) were 
stone free at first ESWL session. Only 5 patients 
required multiple ESWL sessions: four children re-
ceived a re-treatment while one child was retreated 
twice. Overall, 6 re-treatments were carried out with 
an average of 1.19 sessions per patient.
 No major complications were observed in 
any child. Colic pain that resolved with oral analgesic 
occurred in 6 children (23%), brief hematuria (< 24 
h) resolved with increased fluid intake in 5 (19.2%) 
and slightly elevated body temperature (< 38°C) in 
4 (15.3%) (Table-3). There were no cardiac or anes-
thetic complications. Four children (15.3%) failed to 
respond to treatment and were further treated with 
ureteroscopy. Three of them had single stones with 
a diameter > 6 mm whereas one had two left lower 
ureteral stones of similar diameter. There were no 
emergency procedures required for ESWL failures, 
such as ureteral stent or nephrostomy tube insertion.

Group B

 None of the patients required general anesthe-
sia. A double J ureteral stent was placed prior to the 
ESWL procedure in 2 patients with multiple lithiasis 
and severe hydronephrosis in order to decompensate 
renal pelvis and prevent stasis.
 None of the children required multiple ESWL 
sessions. Eighteen were completely stone free at first 

ESWL session (94.7%), while in one patient ultra-
sound evaluation revealed residual fragments < 2 
mm. Complications were infrequent and minor: Colic 
pain that resolved with oral analgesic occurred in one 
case (5.26%), brief hematuria (< 24 h) which resolved 
with increased fluid intake in 4 (21%) and slightly 
elevated body temperature (< 38°C) monitored for 48 
hours in 6 (31.5%) (Table-3). There were no cardiac 
or anesthetic complications.
In both groups
 The mean voltage used was 18.75 +/- 2.5 kV 
(range 14-22 kV) and a mean of 1750 +/- 400 shock-
waves (range 600-2900) was administered during a 
single ESWL session. Treatment time ranged from 25 
to 100 minutes (mean 42.5 +/- 20 minutes).
 Twenty-three children (15 of the group A 
and 8 of the group B) were treated as inpatients. The 
remaining children were sent home the same day. The 
total hospital stay ranged from 2 to 6 days (average 
2.3 days) in both groups.

Statistics

 A 2x2 table (Fisher’s exact test) was per-
formed in order to assess whether the difference be-
tween the two study groups in the number of patients 
who needed anesthesia was statistically significant. 
Difference in anesthesia needs between the two groups 
was statistically significant in favor of group 1 (p = 
0.0001). A 2x2 table (Fisher’s exact test) was also 
performed in order to asses whether the difference in 

Table 3 – Results.

Group A
(MPL 9000X)

Group B
(EMSE 220 F-XP).

General anesthesia need 12 (46.1%) 0 (0%) p < 0.05
Free stone rate (at 1st ESWL) 26 (80.7%) 18 (94.7%) p < 0.05
Re-treatments 6 (23%) 0 (0%) p < 0.05

Complications

Colic pain 6 (23%) Colic pain 1(5.26%) p < 0.05
Hematuria = 5

(19.2%)
Hematuria = 4

(21%)
p > 0.05

Body temperature 
elevation = 4 (15.3%)

Body temperature 
elevation = 6 (31.5%)

p < 0.05
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the number of patients who needed re-treatments was 
statistically significant. The test provided evidence 
that group 2 lithotripter was more efficacious (p-value 
= 0.0241).
 A comparison of free stone rate between the 
study groups was also performed: the risk of a positive 
outcome (relative risk) was equal to 1.29. The test of 
no association between the groups and the free stone 
rate provided evidence to support the hypothesis of a 
statistically significant relationship between the study 
group and stone free rate (p = 0.041).

COMMENTS

 Modern management of ureteral stones has 
been dramatically influenced by the development of 
ESWL and now more patients with ureteral calculi 
are treated with this method.
 Although numerous reported studies have 
documented the efficacy of ESWL for ureteral stones 
at all levels in adults, there exist only few articles 
reviewing the treatment of pediatric urolithiasis in the 
international literature. The most probable explana-
tion is that urolithiasis in childhood is a rare disease 
and therefore experience in active stone treatment is 
limited. Moreover, it has been gradually applied to 
pediatric patients with caution and a longer period will 
be needed in order to verify its efficacy and morbidity 
in children.
 Since this technique was designed for the 
treatment of adult lithiasis, questions have arisen 
regarding its application in pediatric patients (3). 
Most of the concerns were mainly focused on the 
selection of particular treatment modalities, taking 
into consideration such factors as the size, location 
and composition of the stone, the presence or absence 
of infection, as well as anatomical and psychological 
particularities of the child. Generally, treatment op-
tions of pediatric lithiasis and trends are similar to 
those of adult lithiasis. In fact, stone size and location 
are important factors-together with symptom severity, 
degree of obstruction, presence or absence of infec-
tion and level of renal function-in deciding whether 
to manage the stone initially by observation, awaiting 
spontaneous passage, or to actively intervene (4). 
Despite the smaller diameter of the child’s ureter, the 

cut-of volume of 4 mm seems to be adequate to decide 
upon active intervention (5). According to the existing 
literature, ESWL has been proved to be an effective 
modality to treat pediatric upper urinary-tract calculi, 
with stone-free rates reaching 100% in many series, 
especially when the stone burden is < 20 mm (1,6). The 
effect of ESWL in large stone burden is controversial. 
Recent reports claim good results even with larger 
stone burdens, irrespective of stone location. Success 
has been reported for pediatric stones as large as 5 cm 
while there are also reports of successful ESWL mono-
therapy for staghorn stones in younger children (7). 
According to these reports, monotherapy can remove 
large stones (20 to 30 mm) with a 95% stone free rate 
and staghorn calculi with a 73% of stone-free rate, 
although re-treatment may be necessary (6,8). Other 
authors however found that larger stones are associ-
ated with poorer results, necessitate more ancillary 
procedures, and have a higher complication rate (9). 
According to Ather et al., a relatively higher rate of 
complications and treatment failures (20% and 19% 
respectively) probably indicates that ESWL is not as 
suitable for big stones as for small stones (10). In this 
study we adapted the European Association of Urology 
guidelines on urolithiasis and therefore we performed 
ESWL monotherapy in patients with stones of a vol-
ume of less than 20 mm. This fact possibly explains 
the high stone-free rates in both groups (80.7 and 94.7 
respectively) achieved at first ESWL session.
 Among the predictors of success, stone 
location seems to be controversial. Several authors 
showed that ESWL of lower ureteral stones is not as 
effective as in stones of the upper urinary tract due to 
certain difficulties in visualizing stones overlying the 
sacrum (11). According to Hammad et al. however, the 
efficiency of ESWL in the ureter may increase with a 
higher number of shock waves delivered (12).
 Pediatric ESWL has been also reported be 
more effective in renal pelvic stones compared to 
calyceal stones (12,13). Demirkesen and co-workers 
however, found no statistically significant difference 
in the stone-free rate after ESWL for stones in the 
calices and renal pelvis in pediatric patients (14).
 Although the efficacy of this method is 
clearly established, concerns about inhibition of the 
children’s’ growth and damage to their reproductive 
organs due to the exposure of high-energy shock 
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waves and radiation respectively have been raised. 
These concerns have been partially disproved by 
animal experiments that showed no long lasting in-
fluence on bodily growth and no permanent effect on 
both female and male reproductive systems (15,16). 
Moreover, the use of a small focusing area provided 
by the modern devices offered less damage to sur-
rounding tissues (17).
 Similar to our study, the number of complica-
tions reported in the current literature is low and are 
usually mild. Severe complications after ESWL are 
more seldom in children than in adults (18).
 The more common complications are he-
maturia, and urinary infection with or without fever 
(1). Hematuria is almost always temporary and does 
not require medical or surgical treatment, while, 
urinary infection requires only appropriate antibiotic 
treatment in most of the cases (19). Steinstrasse and 
ureteral obstruction caused by stone fragments rarely 
occurs (13). Fragments < 4 mm are expected to pass 
spontaneously without further treatment, however, 
in case of persistence further treatment with ESWL 
endoscopic procedures or ureterolithotomy is required 
(17). Rarely reported subcapsular, intrarenal, and 
perirenal hematomas have been treated conservatively 
(13). According to the literature general anesthetic is 
required in 30% to 100% of children who undergo 
lithotripsy (3). However, this demand, together with 
the anesthesia method, differs considerably depending 
on the age of the child (20). Older children often tol-
erate ESWL under intravenous analgesia or sedation 
using pharmacologic agents such as midazolam, ket-
amine, or fentanyl (1), whereas most children up to the 
age of 13 years require general anesthesia (1,21). Our 
experience however suggests that it becomes possible 
to treat even younger patients without anesthesia by 
reducing the dimensions of the focus without the cost 
of a higher re-treatment rate. The need and the type of 
anesthesia depend also on the type of the lithotripter in 
use: lithotripsy with electrohydraulic devices results 
in a relatively higher risk of pain, a finding which is 
in accordance with that of other authors (22,23). On 
the contrary, when an electromagnetic lithotripter is 
employed, it is possible to manage a greater number 
of older children without general anesthesia thus 
correcting the defect of the earlier electrohydraulic 
lithotripters.

CONCLUSIONS

 The electromagnetic lithotripters have sig-
nificant clinical advantages over the electrohydraulic 
lithotripter in terms of anesthesia requirements, free 
stone rate and re-treatments. Therefore, it has become 
obvious that technological evolution of lithotripter 
devices has increased their efficacy and safety in 
treating pediatric lithiasis and provides less painful 
lithotripsy by eliminating the need for general anes-
thesia.
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EDITORIAL COMMENT

	 Stamatiou and colleagues describe their single 
institution experience with pediatric lithiasis treatment 
by ESWL. The data presented is very informative 
especially considering the difficulty in collecting pa-
tients in this age range with a diagnosis of calculi.
 However, caution must be taken in interpret-
ing their findings. First, although comparing 2 differ-
ent lithotripter energy sources, the groups were treated 

sequentially in a timeline which may allow for a bias 
of gained experience in favor of the second group 
(electromagnetic). Also, although stone size was not 
statistically different between groups, the measure-
ment taken was the longest stone diameter instead of 
stone burden which would be more accurate.
 Finally, it is encouraging to notice that no ma-
jor complications occurred as a result of treatment.

Dr. Ricardo Miyaoka
Division of Urology

University of Campinas, UNICAMP
Campinas, SP, Brazil

E-mail: rmiyaoka@uol.com.br
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Botulinum Toxin A in the Treatment of Spinal Cord Injury Patients 
with Refractory Neurogenic Detrusor Overactivity

Ronaldo A. Alvares, Jose A. F. Silva, Andre L. Barboza, Raphael T. M. Monteiro

SARAH Network of Rehabilitation Hospitals, Belo Horizonte Unit, Belo Horizonte, MG, Brazil 

ABSTRACT

Purpose: To evaluate the efficacy of botulinum toxin type A injections in the detrusor muscle in patients with spinal cord 
injury and urinary incontinence due to detrusor overactivity and refractory to anticholinergic agents.
Materials and Methods: We prospectively evaluated 22 patients with spinal cord injuries, whose bladders were emptied 
by intermittent catheterization. All patients had detrusor overactivity and urinary incontinence that proved difficult to treat, 
despite using high doses of two different anticholinergics. The pre-treatment assessment included a complete urodynamic 
study and ultrasonography of the kidneys and urinary tract. A one-month follow-up was completed with urodynamic evalu-
ation and the clinical response was evaluated through outpatient consultations and telephone contact.
Results: After the procedure, the maximum cystometric capacity and the bladder reflex volume increased, whereas the 
maximum detrusor pressure and compliance decreased. The mean duration of continence was 7 ± 7 months. In 18 patients 
(81.8%), it was necessary to administer anticholinergics to achieve continence. Five patients (22.7%) had indication of 
reinjection, and augmentation cystoplasty was indicated in 9 patients (40.9%).
Conclusion: The use of botulinum toxin in the treatment of neurogenic detrusor overactivity refractory to anticholinergics 
is an option before more invasive treatments, such as augmentation cystoplasty, are attempted. In our study as well as in 
the literature, there was improvement in most urodynamic parameters. Overall, 40.9% of patients underwent augmentation 
cystoplasty and 81.8% of patients needed anticholinergic agents to reach urinary continence. Further studies are necessary 
to improve the procedure and to achieve better clinical results.

Key words:  neurogenic bladder; spinal cord injury; botulinum toxin A, anticholinergic refractory
Int Braz J Urol.  2010; 36: 732-7

INTRODUCTION

 Suprasacral spinal cord lesions induce neu-
rogenic detrusor overactivity and concurrent detru-
sor sphincter dyssynergia that impairs the storage 
and emptying functions of the urinary bladder. The 
subsequent high intravesical pressure leads to re-
duced bladder capacity and incontinence and induces 
potential structural damage to the bladder wall and 
upper urinary tract. Current treatment options rely 

 Neurourolo�yNeurourolo�y

doi: 10.1590/S1677-55382010000600012 

first on emptying the bladder by clean intermittent 
catheterization and on oral anticholinergic medication 
to reduce the bladder pressure and increase bladder 
capacity (1). In the case of a lack of efficacy or se-
vere side effects from the oral anticholinergic agents, 
surgical procedures such as augmentation cystoplasty 
appear to be effective long term solutions for many 
patients (2). However, due to its invasive nature, sur-
gery is only considered when conservative treatment 
has failed or is not tolerated.
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 Botulinum toxin was described by Van 
Ermengem (3) in 1897, and it has evolved from a 
potent biologic poison to a versatile clinical tool with 
an expanding list of uses. Botulinum toxin exists as 
seven serotypes, designated A, B, C, D, E, F, and G 
(4). At present, serotypes A and B are available for 
clinical use. Injected into muscle, botulinum toxin 
causes flaccid paralysis by inhibiting the release of 
acetylcholine at the presynaptic cholinergic junction. 
The clinical effect of botulinum toxin is transient and 
dose related. In smooth muscles, Smith et al. (5) have 
demonstrated the effect of botulinum toxin type A on 
acetylcholine and norepinephrine release from the 
bladder and urethra, respectively.
 The botulinum toxin type A injection into the 
detrusor muscle for treatment of neurogenic detrusor 
overactivity was introduced in 2000. This therapy 
is a minimally invasive treatment option positioned 
between oral anticholinergic treatment that was inef-
fective or not tolerated and invasive surgery (6). Its 
safety and efficacy have been confirmed in a random-
ized placebo-controlled study (7). Several studies have 
evaluated the use of botulinum toxin type A injections 
into the detrusor muscle of spinal cord injury patients in 
an attempt to reduce neurogenic detrusor overactivity, 
increase bladder capacity, and reduce urge incontinence 
(6,8). In our practice, we have observed differing clini-
cal responses following the use of this drug, despite the 
improvements in most urodynamic parameters.
 We evaluated the effect of botulinum-A toxin 
injection in the detrusor overactivity in spinal cord 
injury patients, clinical response correlation and im-
plications for other treatments.

MATERIALS AND METHODS

 A total of 22 patients with spinal cord injuries 
(16 traumatic patients and 6 non-traumatic patients), 
whose bladders were emptied by intermittent cath-
eterization, had detrusor overactivity and urinary 
incontinence that proved difficult to treat, despite 
using high doses of two different anticholinergics. 
These patients were included in our prospective study 
between January 2006 and January 2009.
 All methods and definitions were based on 
the standardization of terminology of lower urinary 

tract function (9). The study was done in accor-
dance with the Ethics Committee of our institution. 
Written informed consent was obtained from all 
patients.
 Patient evaluations included a complete medi-
cal history, physical examination, ultrasonography 
of the kidneys and urinary tract and an urodynamics 
assessment (Multichannel urodynamics studies - 
Medtronic Duet systems, version 8.20, Minneapolis, 
MN, USA) before botulinum-A toxin injection. Maxi-
mum cystometric bladder capacity corresponded to 
the volume at which involuntary voiding occurred, 
urinary loss started or filling was stopped. The urody-
namic parameters measured included reflex volume, 
maximum detrusor pressure during voiding, blad-
der compliance, and maximum cystometric bladder 
capacity. Reflex volume is the infused volume that 
induces the first detrusor contraction. Bladder compli-
ance is calculated by the change in volume divided 
by the change in detrusor pressure.
 All procedures were done on an outpatient 
basis using general anesthesia. Perioperative antibiot-
ics were administered orally for seven days, according 
to urine culture, and the botulinum toxin A injection 
performed on the fifth day of drug administration. 
All patients exhibited bacteriuria. Botulinum-A toxin 
(Alergan) was diluted in sterile normal saline to a 
final concentration of 10 units/mL. Using a Storz 
cystoscope 19 F and 23 gauge needle, a total of 300 
IU (30 mL) was injected at 30 detrusor muscle sites 
sparing the trigone as described by Schurch et al. (6). 
Patients were instructed to progressively taper and 
then discontinue their anticholinergic medications 
within the first 3 weeks following the procedures. 
The response was considered effective when a patient 
sustained 4 months without urinary losses even while 
using anticholinergic agents.
 A clinical and urodynamic follow-up was 
obtained at 4 weeks after treatment. Subsequently, the 
patients returned to our practice if urinary losses reoc-
curred. Patients who did not return until January 2009 
were contacted by telephone to assess their responses 
to the botulinum toxin. Further injection of toxin was 
indicated for patients who remained continent for 
4 months or more.  Augmentation cystoplasty was 
indicated for non-responsive cases or those in which 
the effects lasted less than 4 months.
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RESULTS

 A total of 22 patients, 19 males and 3 females 
aged to 13 to 61 years (33.6 ± 13.6) with refractory 
neurogenic incontinence participated in our study. 
All patients had urinary incontinence that was refrac-
tory to anticholinergic treatment (high doses of two 
anticholinergic drugs). According to impairment 16 
were paraplegic, six tetraplegic.
 All procedures were performed with general 
anesthesia and were well tolerated. There were no 
acute complications related to the injections, such 
as gross hematuria, injury to adjacent structures, 
autonomic dysreflexia, or urinary tract infection. 
No complications possibly related to toxin, such as 
dysphagia, diplopia, or general paralysis of remote 
musculature occurred.
 The ultrasonography of the urinary tract 
showed 15 patients with normal results (68.2%), 5 
who had hydronephrosis (22.7%), 1 with nephropa-
thy (4.5%) and 1 with a parapielic cyst (4.5%). Of 
the 15 patients with normal exams, 9 obtained good 
responses, and the 5 subjects with hydronephrosis 
presented only 1 patient with a good response. The 
patient with nephropathy did not respond and the pa-
tient with a parapielic cyst showed a good response.
 Thirteen patients (59%) were completely 
continent, including two patients whose clinical 
responses lasted only two months and were con-
sidered not effective. At the four-week follow-up, 
four patients with good responses had discontinued 
anticholinergic medications. Among the continent pa-
tients, seven needed anticholinergic agents to maintain 
continence. However, the amount of anticholinergic 
medication that they needed to become continent 

was less than their pre-botulinum treatment dosages. 
Eleven patients were incontinent despite baseline 
anticholinergic agent therapy and were considered 
failures. Nine patients (40.9%) underwent augmenta-
tion cystoplasty.
 At the 4-week follow-up, urodynamic evalu-
ation revealed increases in mean reflex volumes from 
175 ± 79 mL to 312 ± 227 mL (P = 0.010) and mean 
maximum cystometric bladder capacity from 219 ± 
113 mL to 404 ± 216 mL (p = 0.001). The compliance 
decreased from 30.6 ± 23.8 mL/cm H2O to 22.2 ± 
11.9 mL/cm H2O (p = 0.067). Detrusor overactiv-
ity decreased from 78 ± 27 cm H2O to 49 ± 30 cm 
H2O (Table-1). Nine patients remained incontinent at 
one month following treatment, despite the fact that 
urinary losses had decreased, and these patients expe-
rienced improvements in all urodynamic parameters. 
Nine patients remained continent for more than six 
months. Therefore, we believe that the treatment was 
not effective in 11 patients (nine with incontinence 
and two with only short-lived responses).

COMMENTS

 Botox injections into the detrusor provide 
clinically significant improvement in patients with 
neurogenic detrusor overactivity refractory to anti-
muscarinics and are very well tolerated (7). In our 
study, we observed continence during a period of more 
than 4 months in 50% of patients undergoing treat-
ment, while 81.8% of patients continued anticholin-
ergic therapies to achieve continence. In other studies 
with similar populations of patients, the percentage of 
continents after toxin injection ranged from 42-87% 

Table 1 – Urodynamic parameters before and after botulinum toxin A injection.

Urodynamic Parameters Before After p Value *

Maximum cystometric bladder capacity (mL) Mean (SD)   219 (113) 404 (216) 0.001
Detrusor overactivity (cm / H2O) Mean (SD)   78 (27) 49 (30) 0.001
Reflex volume (mL) Mean (SD) 175 (79) 312 (227) 0.010
Compliance Mean (SD)   31 (24) 22 (12) 0.067

* Standard deviation.
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and 28-58% discontinued use of anticholinergics 
(10).
 In our study, we observed decreased of 
bladder compliance in urodynamic parameters after 
botulinum toxin injection, in contrast to other reports 
in the literature (10). In our opinion, this could occur 
because some cases have low rates of compliance as-
sociated with overactivity not previously identified. 
This may bias results, as treating the neurogenic detru-
sor overactivity can not only lead to gains in bladder 
capacity function but also to a loss of compliance that 
may be more evident in the urodynamic study.
 There are some reported limitations with 
respect to botulinum A toxin injections into the 
detrusor. Most studies, as well as our own, were 
small-scale studies enrolling fewer than 50 patients. 
The doses of anticholinergics considered high in 
patients who are refractory to medical treatment 
are not well defined. We believe that some cases 
could also benefit from higher doses of these drugs. 
In our study, we included only cases that used at 
least two anticholinergic agents in high doses with 
no satisfactory outcomes. Those cases may have a 
more difficult clinical solution.
 Although there is no consensus regarding the 
optimal dose of botulinum toxin or a standard injec-
tion procedure in the detrusor muscle, most studies 
have used the technique described by Schurch et al. 
at a dose of 300 IU (6,11). Some studies such as 
Kuo et al. have showed similar responses at doses of 
200 IU. However, this study was conducted in pa-
tients with neurogenic detrusor overactivity and id-
iopathic detrusor overactivity (12). Recently Gomes 
et al. suggested that different pharmaceutical for-
mulations of botulinum toxin A might influence the 
final results. Although further evaluation will be re-
quired to assess these formulations (13). Regarding 
the injection technique, it is important to consider 
that the neurogenic bladder wall has varying levels 
of thickness. This may lead to inadvertent injection 
of the medication outside the bladder wall, even in 
procedures performed by the same surgeon using 
standard endoscopy materials. Additionally, the in-
jection can often occur in a subendothelial region. 
The Kuo study showed that there was no difference 
in response in this instance, but the patient cohort 
was of limited size (14). In our study, as well as oth-

ers, we recommended botulinum toxin injection in 
accordance with the clinical response to treatment 
(incontinence despite anticholinergic in high doses) 
and urodynamic results. Our results were not as sat-
isfactory as other studies, probably because of the 
fact that many of these patients presented bladders 
with major structured deformities such as a large 
number of diverticula, low capacity and significant 
changes in their shape. These bladder morphology 
variations have been observed during the procedure 
as well as in cystography. Currently, we are study-
ing the role of bladder morphology in the light of 
the results of botulinum toxin A injection into detru-
sor.
 Despite the small number of patients in our 
study, those with hydronephrosis experienced less 
satisfactory responses, a finding that may help in 
identification of patients to be treated. We have also 
compared the urodynamic parameters before and af-
ter botulinum toxin A injection separately in patients 
who had good response and those in which the re-
sponse was not satisfactory (Table-2). We observed 
that urodynamic parameters were similar before the 
procedure, although the response was different in the 
two groups. This allows us to conclude that urody-
namic evaluation does not predict how will be the 
response to the procedure.
 We observed that 50% of patients had no 
satisfactory responses to treatment as defined by sus-
tained continence for more than 4 months. Although 
we observed an improvement in most urodynamic 
parameters of these patients, these improvements were 
not sufficient to obtain an adequate bladder capacity 
to remain continent, or did not have a satisfactory 
duration. This explains why nine patients underwent 
augmentation cystoplasty. We need to define a more 
precise parameter for identifying patients with neu-
rogenic bladder dysfunction who would benefit from 
the use of botulinum toxin, thereby avoiding treatment 
in some patients who would be more appropriately 
treated with the augmentation cystoplasty. Another 
factor we must consider is that the use of botulinum 
toxin on neurogenic bladder dysfunction refractory to 
medical treatment is relatively recent. As this kind of 
treatment has many unknowns, this may present some 
difficulties in the light of patient acceptance, as it is not 
a definitive treatment and requires regular injections. 
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Also, note that most patients require anticholinergics 
to achieve and maintain continence. We believe that 
the effect of this therapy should last a least 4 months 
and that the procedure should be performed up to 3 
times a year. We believe that a greater number of pro-
cedures per year would be impracticable, especially 
for patients who require treatment for an indefinite 
period, but we also agree that it is not a factor that 
contraindicates a new injection of medication.

CONCLUSION

 The use of botulinum toxin in the treatment 
of neurogenic detrusor overactivity refractory to anti-
cholinergics is an option to consider before more inva-
sive treatments, such as augmentation cystoplasty, are 
implemented. In our study as well as in the literature, 
there was improvement in most urodynamic param-
eters analyzed following botulinum toxin injection. 
Overall, 40.9% of patients underwent augmentation 
cystoplasty and 81.8% of patients continued to take 
anticholinergic agents to reach urinary continence. 
Further studies are necessary to improve the proce-
dure and to achieve better clinical results.
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ABSTRACT

Purpose: To design a simple, cost-effective system for gaining rapid and accurate calyceal access during percutaneous 
nephrolithotomy (PCNL).
Materials and Methods: The design consists of a low-cost, light-weight, portable mechanical gantry with a needle guid-
ing device. Using C-arm fluoroscopy, two images of the contrast-filled renal collecting system are obtained: at 0-degrees 
(perpendicular to the kidney) and 20-degrees. These images are relayed to a laptop computer containing the software and 
graphic user interface for selecting the targeted calyx. The software provides numerical settings for the 3 axes of the gantry, 
which are used to position the needle guiding device. The needle is advanced through the guide to the depth calculated 
by the software, thus puncturing the targeted calyx. Testing of the system was performed on 2 target types: 1) radiolucent 
plastic tubes the approximate size of a renal calyx (5 or 10 mm in diameter, 30 mm in length); and 2) foam-occluded, 
contrast-filled porcine kidneys.
Results: Tests using target type 1 with 10 mm diameter (n = 14) and 5 mm diameter (n = 7) tubes resulted in a 100% tar-
geting success rate, with a mean procedure duration of 10 minutes. Tests using target type 2 (n = 2) were both successful, 
with accurate puncturing of the selected renal calyx, and a mean procedure duration of 15 minutes.
Conclusions: The mechanical gantry system described in this paper is low-cost, portable, light-weight, and simple to set 
up and operate. C-arm fluoroscopy is limited to two images, thus reducing radiation exposure significantly. Testing of the 
system showed an extremely high degree of accuracy in gaining precise access to a targeted renal calyx.

Key words:  nephrolithotomy; percutaneous; access; computers; endourology; urolithiasis
Int Braz J Urol.  2010; 36: 738-48

INTRODUCTION

 Since the first description of percutaneous 
nephrolithotomy (PCNL) by Fernström and Johans-
son more than 30 years ago, major technological 
advances have improved the efficacy and safety of 
this procedure, confirming its superiority compared 
to open surgery for renal calculi (1).

 Basic and Translational Urology

doi: 10.1590/S1677-55382010000600013 

 Obtaining precise access to a predetermined 
renal calyx is the most critical part of PCNL (2). Cur-
rently available techniques for obtaining percutaneous 
(PC) access to the renal collecting system include the 
following:
 Two-stage procedure: Pre-operative access is 
first obtained by an interventional radiologist using 
ultrasound guidance, after which the urologist dilates 
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the tract and performs the PCNL. A recent report 
indicates that the minority of urologists (11%) gain 
their own access for PCNL (3).
 Retrograde percutaneous access: This in-
volves retrograde placement of a ureteric catheter, fol-
lowed by passage of a sharp wire through the catheter 
and via the selected calyx to the skin (4). Despite the 
feasibility of this method, it offers no advantage over 
antegrade percutaneous access and is not commonly 
utilized.
 Fluoroscopic X-ray guided techniques: The 
two techniques best described are “eye of the needle” 
and “triangulation”. Both consist of several steps 
where C-arm fluoroscopy is rotated into different 
positions relative to the needle and the target (con-
trast-filled calyx) (2). The needle is advanced until 
the calyx is punctured in a controlled and predictable 
fashion. These are the access techniques most com-
monly used by urologists. However, gaining access to 
a pre-identified calyx is usually the most difficult part 
of PCNL. It often requires multiple needle punctures 
and prolonged radiological screening, and sub-op-
timal access leads to increased operative times and 
decreased stone-free rates.
 Robotic assisted access: The first robotic 
system to access the renal collecting system for PCNL 
was described by Potamianos et al. in 1995 and con-
sisted of a manually positioned robotic arm mounted 
on the operating table, guided by C-arm fluoroscopy 
(5,6). Cadeddu et al. designed a fully automated robot 
that managed all aspects of PC access: planning the 
needle trajectory, needle positioning and advance-
ment and real-time needle tracking using biplanar 
fluoroscopy (7). Stoianovici et al. developed a metal 
arm with 6 degrees of freedom movement that was 
manipulated mechanically by the urologist. It was 
attached to the side rail of the operating table, and 
incorporated a radiolucent needle grasping disc at the 
distal end of the arm (8). The PAKY (percutaneous 
access to the kidney) system and later PAKY-RCM 
(remote center of motion) system were improvements 
on the original design: the passive robotic arm was 
improved by adding an electronic needle insertion 
device and the ability to position the needle by remote 
control (9,10).
 In all the abovementioned designs, except the 
fully automated robot, the “robotic arms” mainly serve 

to stabilize and in some cases advance the needle, and 
reduce radiation exposure. However, the urologist still 
needs to calculate and plan the needle trajectory to the 
desired renal calyx.
 Therefore, the challenge is to develop a sys-
tem that is cost-effective and simple to use, yet faster 
and more accurate than is possible for the average gen-
eral urologist. Prototypes of a fully automated robot 
managing all aspects of access for PCNL have been 
built, but their size and complexity have prevented 
application in routine clinical practice (7).
 The aim of this study was to design a simple 
and cost-effective system for use by urologists to gain 
rapid and accurate percutaneous access for performing 
PCNL. Although an automated system provides rapid 
needle alignment and insertion, active components 
increase system costs. Furthermore, bi-planar fluo-
roscopy is not as commonly used in operating rooms 
as mobile C-arm systems. This paper describes the 
development of a computer directed gantry system 
using C-arm fluoroscopy to gain rapid and accurate 
renal access during PCNL.

MATERIALS AND METHODS

 This access system is based on the principle of 
triangulation - the process of localizing a point in 3 di-
mensions by using 2 intersecting lines. In the setting of 
PCNL, the fluoroscopic images of the contrast-filled 
renal calyceal system obtained intra-operatively are 
used. One image of the collecting system is obtained 
with the C-arm in the 0-degrees position (directly 
perpendicular to the kidney) and the other with the 
C-arm tilted 20-degrees. The images are taken at the 
same time in the respiratory cycle during controlled 
mechanical ventilation.
 These images are relayed to a laptop com-
puter containing the software and graphic user inter-
face. The ideal setup would be a system where the 
C-arm has an output connected to the laptop so that 
the images can be transferred there directly. Due to 
limitations of our C-arm unit, this was unfortunately 
not possible and images had to be saved on a “flash 
drive” and manually imported to the graphic user in-
terface on the laptop. On these images, the urologist 
marks the specific area of the specific calyx targeted 
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for puncturing by clicking with the computer mouse 
on the fluoroscopic images. The software calculates 
the needle trajectory and subsequently provides 
the numerical settings for the 3 axes of the gantry, 
which is attached to the operating table. The needle 
positioning device on the gantry is set into position 
by the urologist according to the values provided by 
the software. The needle is now placed through the 
needle guide and inserted to the depth calculated by 
the software, which should result in puncturing of the 
targeted calyx.

Hardware

Needle Positioning Device

 The central feature of this design is a needle 
alignment device and portable, light-weight mechani-
cal gantry that is attached to the edge of the operating 
table (Figure-1). The gantry contains no motorized 
parts or electronic components. The system is manu-
ally adjusted by the urologist and consists of 3 or-
thogonal axes and a gyro-like end-effector resulting 
in a 6 degrees of freedom system.
 The vertical axis of the system carries the 
combined weight of the other axes and end-effector, 

and is attached to the existing rails on the theatre table. 
High precision guide shafts with closed linear bush-
ings ensure accuracy. An adjustment resolution of 2 
mm per knob rotation is achieved. A vertical transla-
tion range of 400 mm is possible, which is more than 
adequate to accommodate patients with varying body 
habitus.
 A rack and pinion option provides flexibility 
to the design and simplifies placement of fixing knobs 
for the horizontal axes. Bending and torsion forces are 
addressed by a web and a counter balance, which pre-
vents twisting of the rack. A guide-block, housing the 
pinions, adjustment- and fixing knobs, ensures high 
precision linear movement of the 2 rack and pinion 
configurations. The horizontal axes cover a 450 mm 
x 450 mm area at the height of the vertical axis.
 The gyro mechanism or needle-alignment 
mechanism (end-effector) orientates the needle 
around a fixed point (Figure-2). Aligning a needle 
with a specified vector requires 2 rotational degrees 
of freedom. As the needle-alignment mechanism 
will be positioned over the kidney, a radiolucent 
acrylic (Perspex) was used in the manufacturing of 
the mechanism. It consists of 3 main components for 
the 2 axes of rotation: a fixed base, an outside ring 
for rotation around the y-axis and an inside ring for 
rotation around the x-axis. The rings are locked in 

Figure 1 – Mechanical gantry with needle alignment device. Figure 2 – Needle alignment device with needle inserted.
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position by friction locks. Engraved dials display the 
angle of needle rotation, which ranges ± 40-degrees 
around both axes, resulting in the needle rotation range 
shown in Figure-3.
 Two groups of 2 mm diameter stainless steel 
navigation markers, required for coordinate iden-
tification and needle manipulation, are located on 

the radiolucent needle-alignment mechanism. These 
are called the gantry and needle marker groups. The 
needle is gripped by a friction mechanism, which al-
lows the urologist to adjust the friction by which the 
needle is held during insertion.

Software

 Software was designed using Python® (which 
can be obtained via free internet download) and was 
run on a standard laptop computer.
User interface - The control center of the positioning 
system is the urologist-operated user interface, aiding 
in the calibration and the targeting procedure.
 Calibration screen - The user is required to 
select and import the calibration images. The calibra-
tion algorithm is performed automatically and takes 
approximately 15 seconds to complete.
Point selection screen - All points on the specified 
calyx required for targeting are identified and selected 
by the urologist - this provides the calyx markers.
Targeting screen - This shows the final translation and 
rotation (i.e. numerical settings of the 3 axes of the 
gantry) required for targeting.
• Insertion routines - Two insertion routines can be 
utilized with the information gained (Figure-4).

Figure 3 – Movement volume of needle in the gyro mechanism 
(the gyro point is the targeted point used for translational cal-
culations).

Figure 4 – Illustration of prone patient, showing the 2 insertion procedures.
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• Insertion routine 1 uses the defined calyx vector 
and needle tip coordinate and attempts to orientate 
the needle in this vector at a pre-specified distance 
from the calyx tip (Figure-4). Routine 1 resembles 
the “triangulation” technique.
• Insertion routine 2 uses the needle tip coordinate 
and calyx center coordinate to provide a new vector 
to which the needle is adjusted (Figure-4). Routine 2 
resembles the “eye of the needle” technique.
 As the targeted gyro-center coordinates for 
the two respective insertion routines are known, 
the required translation from the initial gyro-center 
coordinate to any of the targeted markers can be 
computed. The operator can select either one of the 
two insertion routines. The required translation in the 
gantry x-, y-, z directions for the respective routines is 
calculated as the difference between the transformed 
coordinates of the target and initial gyro mechanism 
center coordinates:
 Marker Selection - Three groups of naviga-
tion markers require selection (Figure-5). They are 
called the gantry, needle and access marker groups, 
respectively. The needle markers are visible as a dia-
mond shaped configuration. The gantry markers on 
their outside are in the shape of a flipped capital letter 
“L”. The access marker shows as a small individual 

artifact which is easily recognized (Figure-5B). The 
needle markers serve a dual function: they define 
the needle orientation and the center of rotation of 
the gyro mechanism. The gantry markers define the 

Figure – 5  A) Fluoroscopic image of needle positioner and contrast-filled porcine kidney. B) Enlargement of A, showing needle markers 
(diamond shape), gantry markers (L-shape) and access marker (dot at bottom left).

Figure 6 – Enlarged view of the 0-degrees image (as seen by 
the operator on the user interface) in which the 4-point method 
has been used – 4 points on the edges of the desired calyx have 
been selected.

A B
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movement directions of the x, y and z translations 
of the needle positioning system. The access marker 
defines the needle access point.
 Determining point correspondences of the 
kidney calyx in the stereo image pair is problematic, 
as definite corresponding structures or points are not 
easily discerned. A four or two-point selection method 
can be implemented (Figure-6). In the four-point 
method, 2 points are selected at either end of one edge 
of the calyx, and another 2 on the opposite edge of the 
calyx. The calyx vector is determined by triangulation 
and subtraction of the coordinates halfway between 
the 2 selected calyx-end coordinates (Figure-6). With 
the two-point method, a point is selected centrally at 
the one end of the calyx and another on the opposite 
end in the estimated center of the calyx.
 It was found that the four-point method reduced 
the point selection error in cases where calyx image edges 
were unclear (due to limitations of the fluoroscopy sys-
tem). In cases where a distinct edge could be identified, 
the two-point method was adequate.

Experimental Setup for Testing

Laboratory Testing
 The operating room environment was simu-
lated using digital cameras in a configuration resem-
bling that of the C-arm fluoroscopy system (Figure-
7). This allowed thorough testing of the system in 
a controlled environment to determine mechanical 
design accuracy and repeatability. This setup also 

allowed a basis for algorithm testing during system 
development stages.

Operating Room Testing
 Testing of the system using C-arm fluoro-
scopic imaging was performed on 2 target types in 
an operating room (Figure-8).
 Target type 1 consisted of radiolucent acrylic 
plastic tubes, 5 and 10 mm in diameter (approximate 
calyceal diameter) and 30 mm in length, with two 1 
mm diameter stainless steel spheres attached on op-
posite sides of each tube.
 Target type 2 consisted of a foam-occluded, 
contrast-filled porcine kidney - resembling a model 
described by De Sa Earp for teaching PCNL access 
(11). An occlusion balloon catheter was inserted into 
the ureter and blue-colored radiological contrast 
medium introduced into the collecting system under 
gravitational force.
 Apart from the imaging system and target 
differences, the same steps used during the laboratory 
setup were followed. The operating room experimen-
tal setup is shown in Figure-8.

RESULTS

 The cost of manufacturing the gantry and 
needle positioning mechanism was approximately 
US$ 1,500. All other equipment (operating table, C-Figure 7 – Laboratory experimental testing setup.

Figure 8 – Operating room experimental setup using contrast-
filled porcine kidney.
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arm fluoroscopy, access needle) were standard as for 
routine PCNL.
 Fourteen tests were performed in the operat-
ing room using the 10 mm diameter target type-1. 
Targeting done within 50 mm above and 50 mm below 
the calibrated volume resulted in a 100% targeting 
success rate. Due to the large distortion in the X-ray 
images, reconstruction of points too far outside the 
calibrated volume resulted in large targeting errors.
 Seven tests completed with the 5 mm diam-
eter target type-1 resulted in the same success rate. The 
targeting procedure took approximately 10 minutes to 
complete for each of the respective type-1 targets.
 Two target type-2 procedures were performed. 
Successful needle insertion was achieved in both cases 
and validated by aspiration of blue contrast medium 
through the needle as well as fluoroscopic screening 
(Figure-9). The targeting procedure for the type-2 
targets took approximately 15 minutes to complete, 
excluding the calibration process.

COMMENTS

 PCNL is the most difficult stone surgery tech-
nique for the trainee urologist to learn (12). PC access 

Figure 9 – A) Fluoroscopic image at 0-degrees indicating needle alignment with the targeted calyx, and B) at 90-degrees showing 
needle insertion depth.

performed by a radiologist is a practical option, often 
employed. However, PC access related complications 
are fewer and stone-free rates are higher with urolo-
gist-acquired access (3,13).
 Training on animals is difficult to organize, 
expensive and not sufficiently close to human reality. 
Häcker et al. described teaching ultrasound- or fluo-
roscopy guided PC renal access with a porcine kidney 
“hidden” in a chicken carcass (14). Various virtual 
reality and inanimate simulators for endourological 
training have been developed, but none specifically 
for PC renal access (15).
 Heyns and Van Gelderen (1990) were the 
first to propose computed tomography imaging of 
the pelviocalyceal system with 3-dimensional re-
construction as an aid in selecting the appropriate 
calyx for PCNL (16). Mozer et al. superimposed 
ultrasound images onto fluoroscopic images to help 
plan PC renal puncture (17). “Pelviocalyceal biomod-
eling” (18) and “rapid prototyping” (19) have been 
described to create a replica of individual patients’ 
stone-containing renal collecting systems, on which 
PCNL and PC access can be planned and practiced 
prior to the actual surgery.
 The robots and robotic arms discussed 
earlier are certainly accurate in obtaining access. 

A B
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Unfortunately, they are still too large and/or expen-
sive. Furthermore, the majority of these systems still 
rely on the urologist to calculate the trajectory of the 
needle to the desired calyx. Robots for PCNL have 
been used in experimental settings only. Obtaining 
remote PC renal access using an automated telesurgi-
cal robotic system has been successfully performed 
(20). With this system, an experienced endourologist 
is only a phone call away. This holds promise for the 
future.

CONCLUSIONS

 The mechanical gantry system described in 
this paper is low-cost, portable, light-weight, sturdy 
and resilient. C-arm fluoroscopy is limited to two im-
ages, thus reducing radiation exposure significantly. 
As there are no electronic switches or dials involved 
in positioning the gantry and needle alignment mecha-
nism, it is simple to set up and operate. Testing of the 
system, both in the laboratory and in the operating 
room with the use of contrast filled porcine kidneys, 
showed an extremely high degree of accuracy in gain-
ing precise access to a targeted renal calyx. Further 
study is required to validate its use during PCNL in 
humans.
 Further study is also required to improve 
some engineering and design features. As C-arm 
imaging systems were not designed to produce ste-
reoscopic images for point triangulation, errors due 
to movement during the acquisition of targeting im-
ages are expected. A method to accurately monitor 
and control C-arm positioning is necessary. Another 
problem in image-guided systems requiring calibra-
tion prior to targeting is the fact that only a specified 
volume is calibrated. Point reconstruction outside this 
volume introduces large errors. Factors such as needle 
deflection due to tissue resistance and obstruction by 
adjacent structures were not addressed at this stage 
of development.
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EDITORIAL COMMENT

 This article proposes an interesting method 
for gaining the calyx in a percutaneous surgery and 
offers some important aspects like a welcoming less 
exposure to irradiation, and requires less expertise 
of the surgeon for accessing the urinary tract.

 Since of beginning of percutaneous neph-
rolithotripsy it is well known that the puncture of 
the urinary system is best done by the urologist. He 
chooses the calyx that could offer the best access to 
the determined surgery. When an other access be-
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EDITORIAL COMMENT

 Undoubtedly, percutaneous surgery for kid-
ney stones is the most demanding procedure for a 
young endourologist to learn. As a matter of fact, it 
is also cumbersome for the expert endourologist to 
pass onto the apprentice the techniques of the pro-
cedure in a stepwise and clear manner. Having said 
that, any effort to unfold the tricks of this treatment 
modality is worth trying.
 Simulators, animal models, “ex vivo” and 
“in vivo” training models are being built and tested 
worldwide, but to date there has not been a single 
one that has proven capable of reproducing the “real 
life” challenges of the percutaneous nephrolithoto-
my. The present study creates a fixed computerized 
geometrical concept of the procedure, where land-

marks are delimitated and loaded onto a computer 
that generates angles and aligns the tip of the needle 
towards the target (chosen calyx). The idea is very 
interesting and minimizes the mistakes of the human 
made puncture, but it needs further testing in “in 
vivo” animal models.
 However, understanding the mechanism on 
which this study was based is the first and most im-
portant step for performing a safe calyx puncture. 
Basically, the triangulation technique has been re-
produced by the authors, and once one (reader) un-
derstands this concept, the puncture becomes less 
enigmatical.

Dr. Renato Nardi Pedro & 
Dr. Nelson Rodrigues Netto Junior

Division of Urology, UNICAMP
Sao Paulo, SP, Brazil

E-mail: rnpedro@unicamp.br

EDITORIAL COMMENT

 Nephrolithiasis is a worldwide problem 
that accounts for significant morbidity and expense. 
Indications for an active treatment of renal calculi 
go mainly according to the stone size as well as the 

clinical symptoms. The goal of Nephrolithiasis treat-
ment is the complete removal of all stones from the 
pelviocalyceal system with the lowest possible mor-
bidity. Extracorporeal shockwave lithotripsy, percu-

comes necessary in a more complex surgery, the sur-
geon without any other assistance can perform the 
procedure. 
 However, in several services the urinary tract 
approach continues to be done by invasive radiolo-
gists. For novice urologists and for those who are ra-

diologist dependent, the equipment and the software 
may be useful since it could be really cost-effective, 
commercially available and clinically tested. It is 
an additional way to give autonomy to urologists in 
percutaneous surgery.

Dr. Anuar I. Mitre
Division of Urology

University of Sao Paulo, USP
Sao Paulo, SP, Brazil

E-mail: anuar@mitre.com.br
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EDITORIAL COMMENT

 The authors are to be congratulated on their 
innovative work aimed at developing a reliable and 
simple technology to aid with accurate calyceal ac-
cess during PCNL. Many urologists in the United 
States rely on radiologist to gain initial kidney ac-
cess at the time of surgery. I hope that continued de-
velopment of this technology or something similar 
that is inexpensive may help urologists gain their 

own precise access. Any excitement for this innova-
tion must be tempered, however, by the lack of in 
vivo testing where muscle and fascial deformation 
as well as kidney movement may diminish calyceal 
puncture success. We await further animal and clini-
cal reliability evaluations.

Dr. Jeffrey Anthony Cadeddu
Department of Urology

UT Southwestern Medical Center
Dallas, Texas, USA

E-mail: jeffrey.cadeddu@utsouthwestern.edu

taneous nephrolitholapaxy and flexible ureteroreno-
scopy are the main options for treatment.
 Percutaneous nephrolithotomy has under-
gone an evolution in technique and in equipment 
since its introduction in the late 1970s. This evolu-
tion continues today and is evidenced by the numer-
ous publications about the technique.
 Although ureteroscopy and shock wave 
lithotripsy predominate in the treatment of urolithia-
sis, percutaneous nephrolithotomy continues to be 
an important part of the urologist’s armamentarium. 
Percutaneous nephrolithotomy is a minimally inva-
sive surgery that causes minimal renal injury and 
maximizes stone clearance, especially in patients 
with complex stone disease.

 The authors in this paper design a simple, cost-
effective system for gaining rapid and accurate caly-
ceal access during percutaneous nephrolithotomy.
 They showed that with the system described, 
we can have a new project with low-cost ($1500), 
portable, light-weight, that can help any other urolo-
gist around the world.
 It is very important that the C-arm fluoros-
copy is limited to two images, thus reducing the risk 
of all Urologists who live with radiation exposure.
 As the authors concluded, “Further study is 
required to validate its use during PCNL in the hu-
man” and improve the system. We will be expecting 
the human results.

Dr. Mauricio Rubinstein
Section of Urology

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

E-mail: mrubins74@hotmail.com
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Effect of Hydrogen Peroxide on Rabbit Urinary Bladder Citrate 
Synthase Activity in the Presence and Absence of a Grape 
Suspension

Vijay Venugopal, Robert E. Leggett, Catherine Schuler, Robert M. Levin

Albany College of Pharmacy and Health Sciences (VV, REL, CS, RML), Albany, New York, USA, 
Stratton VA Medical Center (RML), Albany, NY and Albany Medical College (CS, RML), Albany, 
New York, USA

ABSTRACT

Purpose: The etiology of obstructive bladder dysfunction includes free radical damage to mitochondria. Feeding rabbits a 
standardized grape suspension protects the ability of the bladder to contract and empty in part by preventing mitochondrial 
damage, thus maintaining smooth muscle and mucosal metabolism. The objective of the current study is to determine the 
direct effect of this grape suspension on the response of mitochondria to the oxidative effects of hydrogen peroxide.
Materials and Methods: Six male rabbits were anesthetized with sodium pentobarbital and the bladders excised. Four full 
thickness strips were obtained for contractile studies and the balance separated into smooth muscle and mucosa compart-
ments by blunt dissection. The effect of hydrogen peroxide on the contractile response to field stimulation was quantitated. 
Each tissue was homogenized and the effects of increasing concentrations of hydrogen peroxide in the presence and absence 
of grape suspension on citrate synthase activity was determined.
Results: Citrate synthase activity was significantly higher in the mucosa than in the muscle. The grape suspension had no 
effect on control citrate synthase activity. However, the grape suspension provided significant protection of both smooth 
muscle and mucosal citrate synthase activity.
Conclusions: These studies support the conclusion that the grape suspension provides direct protection of mitochondrial 
function.

Key words:  urinary bladder; voiding dysfunction; antioxidants; oxidation
Int Braz J Urol.  2010; 36: 749-58

INTRODUCTION

 Partial outlet obstruction secondary to BPH 
(benign prostatic hyperplasia) is a common affliction 
of aging men (1,2). Recent evidence has demonstrated 
that ischemia followed by reperfusion are major 
etiological factors in obstructive bladder dysfunc-
tion (3,4). Specifically, blood flow to the bladder’s 
smooth muscle and mucosa decrease with obstructive 

 Basic and Translational Urology
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dysfunction resulting in tissue hypoxia, increased free 
radical generation, decreased contraction, denerva-
tion, and mitochondrial dysfunction (5-7).
 Hydrogen peroxide is a common oxygen 
radical capable of causing significant cellular damage 
even at low concentrations (8,9). The oxygen radical 
can ultimately cause oxidative stress, resulting in sig-
nificant cellular and intracellular damage and necrosis 
(10-12). In the body, superoxide dismutase catalyses 
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the formation of oxygen and hydrogen peroxide; the 
enzyme catalase is then responsible for reacting with 
the hydrogen peroxide (H2O2) species, to ultimately 
form water and oxygen. Partial outlet obstruction and 
in vivo models of ischemia have marked deleterious 
effects on superoxide dismutase and catalase, and as 
stated above have also been demonstrated to produce 
significant oxidative damage (10,12-14). A variety of 
antioxidants and natural products that show significant 
antioxidant properties have been shown to protect 
the rabbit urinary bladder from contractile, cellular, 
and subcellular damage and dysfunction mediated by 
both partial outlet obstruction, and bilateral ischemia 
/ reperfusion (15-20). One of the most potent of these 
agents has been shown to be a grape suspension made 
from whole grapes (13,21,22). Grapes are known 
to have very significant antioxidant and membrane 
protective properties; characteristics which can ul-
timately reduce the levels of generated free radicals 
and oxidative damage (23). In a series of published 
articles, we have clearly demonstrated that in-vivo 
oral administration of a standardized grape suspen-
sion protected the bladder from both obstructive and 
ischemic damage (13,21,22). The antioxidants bind 
to free radicals, thus rendering them harmless.
 From our studies on partial outlet obstruction 
and bilateral ischemia, we have shown that mito-
chondria are one of the most sensitive sub-cellular 
organelles to develop oxidative stress and free radi-
cal damage (3,4,24-27). We use citrate synthase as a 
marker enzyme for mitochondrial function (28,29). 
Citrate synthase is an enzyme found in virtually all 
living cells, and plays an important role in the first step 
of the Krebs, or Citric Acid Cycle (30-32). It is synthe-
sized by the cytoplasm ribosomes and housed in the 
mitochondrial matrix (31,32). Its key role in the Krebs 
cycle is catalysis of the condensation reaction with 
acetyl coenzyme A (Acetyl-CoA) and oxaloacetate. 
This reaction involves the conversion of Acetyl-CoA, 
the thioester between coenzyme A (CoA) and acetic 
acid (AcOH), and oxaloacetate, the conjugate base of 
oxaloacetic acid, into citrate via an aldol condensa-
tion reaction. The reaction produces CoA along with 
citrate, both of which are used extensively within the 
cycle (31,32).
 We hypothesized that the mitochondrial 
citrate synthase activity of bladder tissue would 

decrease proportionally when exposed to increasing 
concentrations of hydrogen peroxide, and that pre-
treating the preparation with a grape suspension would 
reduce the level of damage caused by the peroxide.

MATERIALS AND METHODS

 All studies were approved by the Institutional 
Animal Care and Use Committee of the Stratton VA 
Medical Center. Six male New Zealand rabbits were 
anesthetized with pentobarbital (25 mg/kg) and the 
bladder exposed through a midline incision. The 
bladder was sectioned between body and base at the 
level of the ureteral orifices. The bladder was opened 
longitudinally and 4 full thickness isolated strips were 
taken (1 x 0.3 mm) and mounted in individual baths 
containing oxygenated tyrodes solution (15 mL) at 
37C for contractile studies. Two of the four strips 
from each bladder were incubated in the presence of 
1 mg/mL grape suspension for 30 minutes; the other 
two strips were incubated in the presence of 1 mg/mL 
sugar composed of equal parts sucrose and fructose. 
The balance of the bladder was separated by blunt 
dissection into muscle and mucosal compartments 
and each compartment frozen in liquid nitrogen and 
stored at -80C for biochemical evaluation.

Grape Suspension (13,21,22)

 A standardized freeze dried powder was 
kindly supplied by the California Table Grape Com-
mission. The grape powder is a composite of whole 
red, green and blue-black California grapes, seeded 
and seedless varieties, in a freeze-dried powder form.  
It was created using Good Manufacturing Practices 
and precautions to preserve the integrity of the bio-
logically active compounds found in fresh grapes. 
As with fresh grapes, the grape powder is known to 
contain anthocyanins, catechins, resveratrol, flavonols 
(including quercetin), flavans and simple phenolics as 
well as sugars. The composition has been published 
previously (21).
 The control for the grape suspension is a sugar 
suspension made of equal parts sucrose and fructose, 
which gives the same carbohydrate content.
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Contractile Studies (33)

 Each isolated strip was allowed to equilibrate 
for 30 minutes. Passive tension (2g) was placed on 
each strip and equilibrated for an additional 30 minutes. 
Preliminary studies demonstrated that at 2g passive 
tension, maximal active tension is generated. Each strip 
was then stimulated by field stimulation (FS) at 32 Hz, 
1 ms. 80V which gives a maximal contractile response. 
We start out with a stock solution of 25% H2O2. For 
the contractile studies, each isolated bath has 15 mL of 
Tyrode’s solution. We do an initial stimulation using 
field stimulation (32 Hz, 80V, 1 ms duration, 20 second 
train) monitoring the maximal contraction. The stock 
H2O2 solution was incubated for 30 minutes in a closed 
dark bottle at 37C. For the lowest H2O2 concentration, 
0.025% we take out 15μL from the bath and add 15μL 
of 25% H2O2. Thus, the final concentration in the bath 
is 0.025% H2O2. We wait 10 minutes and then do a 
second stimulation. Similarly, we then take out an ad-
ditional 15μL from the bath and place 15μL of the 25% 
H2O2 in order to get 0.05% H2O2 final concentration. 
We wait 10 minutes and then stimulate again. Similar 
operations give us the 0.1 and 0.2% H2O2. Dilution 
of the baths by these small volumes of H2O2 do not 
significantly change the chemical composition of the 
Tyrode’s solution. In this way, each bath receives a 
complete dose-response to H2O2.

Citrate Synthase Studies (28)

 Samples of muscle and mucosa are homog-
enized in 0.05M Tris buffer (200 mg/mL). Sample 
aliquots (100 μL) are added to ten 0.5 cm cuvettes, 
along with 1.0 mL 0.05M Tris buffer (pH 7.6), 100 
μL 12.3 mM acetyl-coenzyme A, 100 μL 1 mM 5.5’- 
dithiobis-2-nitrobenzoic acid (DTNB), and 100 μL 
10% Triton X-100. 10 mg/mL grape powder is added 
to cuvettes 1-5; 10 mg/mL sucrose-fructose is added 
to cuvettes 6-10 and the cuvettes incubated at 37C 
for 30 minutes. The final volume in each cuvette is 
1400 mL excluding the 50 μL oxaloacetate (10 mM 
- substrate) used to start the reaction. The stock H2O2 
solution is incubated at 37C for 30 minutes in a dark 
closed bottle before the experiment began. Before 
the oxaloacetate is added, 1.4 μL of the mixtures in 

cuvettes 1 and 6 are removed and 1.4 μL of water 
added. Similarly, for cuvettes 2 and 7 1.4 μL of the 
mixtures are removed and 1.4 μL of 25% H2O2 are 
added (H2O2 final concentration - 0.025%). Similarly, 
cuvettes 3 and 8 are made to contain 0.05% H2O2; 
cuvettes 4 and 9 are made to contain 0.1%; and cu-
vettes 5 and 10 contain 0.2% H2O2. After 10 minute 
incubations, the oxaloacetate is added and the free 
coenzyme-A generated by citrate synthase activity 
reacts with DTNB to form a colored compound that is 
quantified at 412 nm. Absorbance is recorded every 30 
sec for 6 min (reaching steady state), using a Hitachi 
spectrophotometer.

CUPRAC Assay for Total Antioxidants 
(34,35)

 The CUPRAC assay was utilized to determine 
the total antioxidant capacity of the homogenates of 
bladder smooth muscle and mucosa. This assay relies 
on the electron donating capabilities of antioxidants 
to reduce the copper ion. The CUPRAC working 
solution consisted of 10 mM copper (II) chloride 
dihydrate, 1 M ammonium acetate, and 7.5 mM neo-
cuproine. 0.15 mL of the above three solutions were 
added to 0.15 mL of each sample and allowed to react 
for 30 minutes at room temperature, after which the 
absorbance was read at 450 nm in a Hitachi U-2001 
spectrophotometer. The standard curve utilized in this 
assay was ascorbic acid with the following concentra-
tions: 1000, 500, 250, 125, 62.5, 31.25 and 0μM.

BCA Protein Assay (Pierce) against a BSA 
protein standard

 The final activity is given as activity per mg 
protein. This assay is performed on each of the tissues 
(muscle and mucosa) from each of the 6 individual 
rabbits.

Statistical Analyses

 Statistical analysis used analysis of variance 
followed by the Tukey test for individual differences 
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among individual groups; p < 0.05 required for sta-
tistical significance.

RESULTS

 Contraction and muscle citrate synthase activ-
ity have similar sensitivities to H2O2 except at the 
two highest concentrations where there was a small 
but statistically significant difference (Figure-1).
 The activity of the citrate synthase is sig-
nificantly higher in the mucosa than the muscle. The 
grape suspension had no effect on the activity of con-
trol muscle or mucosa (Figure-2). In order to visualize 
the comparison of the sensitivities of the muscle and 
mucosal preparations to H2O2, the citrate synthase 
activity in the absence of H2O2 has been normalized 
to 100% (Figure 3A and B). In the absence of the 
grape suspension, the citrate synthase activity of the 
mucosa was significantly more sensitive to H2O2 
than was the muscle. For the mucosa, the citrate 

synthase activity of the mucosa was protected at all 
concentrations of H2O2, (Figure-3A). For the muscle, 
the lowest concentration of H2O2 had no effect on 
citrate synthase activity in the presence or absence of 
the grape suspension; the citrate synthase activity of 
the muscle was protected by the grape suspension at 
0.05; 0.1; and 0.2 % H2O2 (Figure-3B).
 Figure-4 shows the total antioxidant activities 
of the muscle and mucosal homogenates. The mucosa 
has a significantly greater antioxidant activity than the 
muscle.

COMMENTS

 These current studies confirmed that the 
citrate synthase activity of the mucosal tissue is 
significantly higher than the activity of the mucosa. 
Because the citrate synthase activity directly corre-
sponds to the level of oxidative phosphorylation and 
ATP generation, one can conclude that the level of 

* = significantly different from 0 H2O2. X = significantly different from contraction. 
Both the maximal contraction and citrate synthase activity were normalized to 100% 
for comparative purposes.

Figure 1 – Comparison of the effect of H2O2 on contraction and citrate synthase activity (muscle). Each bar is the mean ± SEM of 6 
individual rabbits. 
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oxidative phosphorylation and rate of ATP generation 
is also significantly higher in the mucosal tissue than 
in the muscle; which supports previously published 
data (36,37).
 The control bladder muscle and mucosa ci-
trate synthase activity were not affected by the grape 
suspension. In the absence of the grape suspension, the 
mucosa was significantly more sensitive to the H2O2 
than was the muscle; whereas the contractile response 
of isolated strips of bladder had a very similar sensitiv-
ity to H2O2 as the smooth muscle homogenates. The 
grape suspension was very protective of the citrate 
synthase activity of both muscle and mucosa against 
damage by H2O2.
 The citrate synthase activity in the presence 
of the grape suspension was significantly greater than 
the activity in the absence of the suspension at all 
concentrations. Interestingly, although the effect of 
peroxide in the absence of the grape suspension was 
significantly greater on the mucosal enzyme activity, 
the effect of peroxide in the presence of the grape 

suspension was virtually identical for both muscle 
and mucosal tissues.
 This difference in sensitivity to H2O2 in the 
absence of the grape suspension between muscle and 
mucosa led us to believe that there was a specific dif-
ference between the supernatants of the mucosa and 
muscle. One obvious possibility is that the mucosa 
has a higher catalase activity than the muscle which 
would then make the hydrogen peroxide less effective 
in the muscle. However, prior studies on superoxide 
dismutase and catalase activities of the rabbit blad-
der muscle and mucosa demonstrated that in fact the 
mucosa had a significantly higher catalase activity 
than the muscle (13,38).
 Using the CUPRAC method of total anti-
oxidant capacity, the mucosal homogenates have 
a significantly higher antioxidant activity than ho-
mogenates of bladder smooth muscle which does 
not support the hypothesis that the smooth muscle 
preparations have a higher antioxidant activity than 
the mucosa.

* = significantly different muscle, p < 0.05.

Figure 2 – Comparison of the citrate synthase activities of rabbit bladder muscle and mucosa in the presence and absence of the grape 
suspension. Each bar is the mean ± SEM of 6 individual rabbits.
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* = significantly different from 0 H2O2. 
X = significantly different from citrate synthase activity of muscle. 
The citrate synthase activities of muscle and mucosa were normalized to 
100% for comparative purposes

Figure 3 – Comparison of the effect of H2O2 on the citrate synthase activities of mucosa (A) and muscle (B). Each bar is the mean ± 
SEM of 6 individual rabbits.

A

B
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 We believe that it is the combination of anti-
oxidants found in the grape suspension rather than an 
individual component that work in synergy to produce 
the protective effect. With other natural products, we 
have separated them into their individual components 
and found that none of the individual components 
worked as well as the parent product.

CONCLUSION

 These data demonstrate that direct incuba-
tion of a crude mitochondrial preparation of both 
rabbit bladder smooth muscle and mucosa with a 
standardized grape suspension significantly protects 
the integrity of citrate synthase activity. These results 
are entirely consistent with the in vivo studies on the 
protective effects of this same grape suspension on the 
functional damage mediated by partial outlet obstruc-
tion and in vivo bilateral ischemia (13,21,22).
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EDITORIAL COMMENT

 Protective effects of grape extracts have 
been widely developed and already in 2003, Helen 
Kolettis published a paper entitled “The Goodness 
of Grapes”.

 Grape extracts may be beneficial to prevent 
cardiovascular diseases, hepatotoxicity and to pro-
tect urinary bladder function and from chronic de-
generative diseases.
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 Active components of grape extracts include 
polyphenols, anthocyanins, flavonoids which are 
present in grape seed, grape skin and grape juice.
 Interest in natural phytotherapic produces 
increases from many years due to their expected ef-
ficacy, to organoleptic factors and to the great com-
pliance of consumers for that treatment because 
most of them believe that herbal medicines are safe 
because they are natural. The number of scientific 
articles dealing with herbal medicine has increased 
from almost zero in 1990 to over 15,000 in 2007.
 Originality of this study is to give insights 
on the direct protection of mitochondrial function 

after treatment with a grape suspension, because this 
study is a complement to a previous paper on the in 
vivo effects of grape suspension on bladder function 
of rabbit.
 Studies of the effect of each component 
of the grape extract could be more informative al-
though the authors think that a combination of an-
tioxidants works in synergy. That question has been 
already widely evoked for studies of the effects of on 
bladder function following intake of Pygeum africa-
num extracts (Tadenan), Serona repens (Permixon) 
or Saw Palmetto.

Dr. Françoise A. Valentini
Dept of Physical Medicine and Rehabilitation

Hôpital Rothschild
Université Pierre et Marie Curie

Paris, France
E-mail: favalentini@gmail.com
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Hematuria in a Patient with Persistent Left Cardinal Vein Crossing 
Retroaortic to the Right Cardinal Vein (Inferior Vena Cava)

Erich K. Lang, Quan D. Nguyen

Department of Imaging (EKL), Johns Hopkins Medical Institutions, Baltimore, Maryland, USA and 
Department of Radiology (EKL, QDN), SUNY Downstate Medical School, Brooklyn, New York, 
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 This 52-year-old Caucasian male presented 
with microscopic hematuria and bouts of gross he-
maturia increasing in frequency. Four prior urologic 
work-ups, consisting of cystoscopy, IVUs, ultrasound 
examinations, urinalysis performed during the last 15 
years had failed to identify a cause for the hematu-
ria.
 At admission, a well nourished male, with 
essentially normal laboratory findings, Hb 14.8 gm, 
Hct 41, RBC 5.1 mil, WBC 5800, BUN 18 mg/dl, 
potassium 4.6 mEq/L, creatinine 0.9 mg/dl, glucose 
92 mg/dl, alk ptas 108 U/l, however, showed abnormal 
urinanalysis 8-10 RBC / hpf, 1-2 WBC / hpf, spec 
grav 1014.
 Physical examination revealed mild edema of 
the lower extremities, and minimal venous distension 
of both right and left dorsal pedal veins. Otherwise, 
no abnormalities were noted. Once again cystoscopy 
was unremarkable.
 A contrast enhanced multi-detector computed 
tomography discovered major abnormalities of the 
inferior vena cava (IVC) and renal veins.
 The right and left common iliac vein joined to 
form a left inferior vena cava, (persistent left cardinal 
vein) and ascended to the left of the aorta (Figure-1). 
The left renal vein descended steeply and then emptied 
into the left IVC. The left IVC then crossed under 
the aorta to continue on the right side after receiving 
flow from the right renal vein (1). The left IVC prior 
to its passage under the aorta appears to be distended 
(Figure-2).

Figure 1 – Dilated segment of left inferior vena cava. Note 
persistent left inferior cardinal vein (arrow) and anomalous left 
renal vein descending and entering into inferior cardinal vein 
(dotted-arrow) and right iliac vein entering inferior cardinal 
vein (pointed-arrow).

 Left retroaortic renal vein and compression 
of the left renal vein in its passage between superior 
mesenteric artery and aorta are a well recognized 
cause for hematuria (2), resultant increased pressure 
in the left renal vein causes bleeding. The compres-
sion of the left inferior cardinal vein at its passage 
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Figure 2 – An earlier phase demonstrates the point of crossing of 
the left inferior vena cava (persistent inferior cardinal vein under 
the aorta - note the dilated anomalous left renal vein indicating 
increased pressure).

under the aorta similarly increased pressure, which 
because of the location of the left renal vein in our 
patient was transmitted to the left renal vein (1,2). The 
striking dilatation of the left cardinal vein attests to 
the hemodynamic significance.
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Evaluation of optimal color for stent identification in a hemorrhagic environment
Okhunov Z, Singh H, Lee D, Haramis G, Rosales JC, Raisoni S, Gupta M, Landman J
Department of Urology, Columbia University School of Medicine, New York, New York, USA
J Endourol. 2010; 24: 1515-9

Introduction: The endoscopic deployment and extraction of endoluminal stents, such as ureteral stents, is com-
monplace in contemporary medical management of many diseases. In a hemorrhagic environment, endoscopic 
identification of a stent can be challenging. To date, no study has evaluated the optimal color for endoscopic 
stent identification.
Methods: Eight different colored stents were placed in a simulated bladder model. Each stent color was evalu-
ated in saline and three progressively more concentrated bloody environments. A flexible cystoscope was used 
to make 15-second video clips of the stents in each environment. Participants viewed the videos in a random 
sequence. Participants were asked to identify the color of each stent, and rate the identification on a 10-point 
scale. Logistic regression models were used to model the relationship between identification, stent color, envi-
ronment, and experience.
Results: Forty-seven participants reviewed the videos. In clear and mildly bloody environments, blue stents 
had the highest identification (p < 0.06, p = 0.001, respectively). In moderately bloody environments, yellow 
stents had the highest identification (p < 0.01), whereas silver stents had the highest identification in severely 
bloody settings (p = 0.004). Blue and green stents were identified most commonly and received the highest 
identification scores in all environments. Level of training and experience with endoscopy were not significantly 
associated with the correct response rate.
Conclusions: This study demonstrates that the color of a stent plays an important role in endoscopic identifi-
cation. Our results suggest that blue and green colors offer superior visibility in both clear and hemorrhagic 
environments.

Editorial Comment
The authors have identified an issue that may be a critical consideration for devices utilized in endo-

scopic, laparoscopic and robotic procedures.  For example, identification of color in a hemorrhagic environ-
ment would be important for such instruments as laser fiber coatings and aiming beams, laparoscopic clips and 
staplers, suction tips, and vascular clamps.  As such, this work paves the way for further evaluations of a wide 
variety of instrumentation in an endoscopic and laparoscopic environment that utilizes fiberoptic or digital 
imaging technology.
 This study suggests that if a stent is being placed at the end of a procedure associated with significant 
bleeding, one should consider the use of a yellow or silver stent to minimize the risk of inadvertently advancing 
the stent beyond the ureteral orifice. Otherwise, blue and green lets the stent be seen. 

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

Endourology & Stone Disease
Glickman Urological & Kidney Institute

The Cleveland Clinic
Cleveland, Ohio, USA

E-mail: endourol@yahoo.com
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Hemostatic sandwich to control percutaneous nephrolithotomy tract bleeding
Millard WW 2nd, Jellison FC, Tenggardjaja C, Ebrahimi KY, Baldwin DD
Department of Urology, Loma Linda University Medical Center, Loma Linda, California, USA
J Endourol. 2010; 24: 1415-9.

Background and Purpose: Significant bleeding necessitating use of a tamponade balloon, embolization, or renal 
exploration is a rare but catastrophic complication after percutaneous nephrolithotomy (PCNL). The purpose of 
this study is to review the success of a novel, minimally invasive technique for controlling percutaneous tract 
bleeding that is refractory to conventional measures.
Materials and Methods: A retrospective review was performed on four patients with refractory tract hemorrhage 
that was managed with a novel gelatin matrix hemostatic sandwich technique. In this technique, a 5F angio-
graphic reentry catheter was placed through the kidney into the bladder and a 22F Councill-tip catheter balloon 
was passed over this catheter and positioned so that the inflated balloon would occlude the inner surface of the 
nephrostomy tract. Next, a 16F Councill-tip catheter was placed over a second wire so that the uninflated bal-
loon was just underneath the skin surface. Gelatin matrix hemostatic sealant was then injected to fill the tract. 
Inflation of the outer balloon completely sealed the tract, completing the hemostatic sandwich.
Results: This technique was successfully applied to four patients with tract bleeding that would not stop with 
pressure or a conventional nephrostomy tube alone. The average estimated blood loss was 562 mL, and three 
of four patients avoided transfusion. All postoperative hemoglobin values stabilized within 2 days of surgery. 
There were no major or minor complications after use of this technique. No patients needed angioembolization 
or renal exploration.
Conclusions: This novel hemostatic sandwich technique should be considered as an option for the control of 
refractory tract hemorrhage after PCNL.

Editorial Comment
 The authors describe a novel technique for acute control of post-PCNL hemorrhage.  One of the po-
tential challenges for this technique would be the ability to maintain sufficient tension/traction on the inner 
balloon to avoid inadvertent seepage of the hemostatic agent into the collecting system. One might propose that 
the sandwich balloon technique might be sufficient to tamponade the bleeding without the need for hemostatic 
adjuncts instilled into the tract.  However, the authors hypothesize that in addition to activating the final step of 
the clotting cascade, the gelatin matrix hemostatic sealant (GMHS) swells up to 20% after application, thereby 
augmenting the tamponade pressure within the tract. One might question whether 5 cc of GMHS is the optimal 
volume. Amplatz sheaths range in length from 16-30 cm, so the volume of the parenchyma displaced by a 30F 
sheath would range from 12-24 cc.
 The authors note that superselective angioembolization can lead to loss of up to 15% of the renal paren-
chyma, thus novel techniques such as these are important adjuncts to the PCNL armamentarium. The authors 
emphasize the need for close hemodynamic monitoring for any signs of persistent bleeding in the perioperative 
period.  

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

Endourology & Stone Disease
Glickman Urological & Kidney Institute

The Cleveland Clinic
Cleveland, Ohio, USA

E-mail: endourol@yahoo.com
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The learning curve for laparoscopic radical prostatectomy: an international multicenter study
Secin FP, Savage C, Abbou C, de La Taille A, Salomon L, Rassweiler J, Hruza M, Rozet F, Cathelineau X, 
Janetschek G, Nassar F, Turk I, Vanni AJ, Gill IS, Koenig P, Kaouk JH, Martinez Pineiro L, Pansadoro V, 
Emiliozzi P, Bjartell A, Jiborn T, Eden C, Richards AJ, Van Velthoven R, Stolzenburg JU, Rabenalt R, Su LM, 
Pavlovich CP, Levinson AW, Touijer KA, Vickers A, Guillonneau B
Department of Urology, Memorial Sloan-Kettering Cancer Center, New York, New York, USA
J Urol. 2010; 184: 2291-6

Purpose: It is not yet possible to estimate the number of cases required for a beginner to become expert in 
laparoscopic radical prostatectomy. We estimated the learning curve of laparoscopic radical prostatectomy for 
positive surgical margins compared to a published learning curve for open radical prostatectomy.
Materials and Methods: We reviewed records from 8,544 consecutive patients with prostate cancer treated 
laparoscopically by 51 surgeons at 14 academic institutions in Europe and the United States. The probability of 
a positive surgical margin was calculated as a function of surgeon experience with adjustment for pathological 
stage, Gleason score and prostate specific antigen. A second model incorporated prior experience with open 
radical prostatectomy and surgeon generation.
Results: Positive surgical margins occurred in 1,862 patients (22%). There was an apparent improvement in 
surgical margin rates up to a plateau at 200 to 250 surgeries. Changes in margin rates once this plateau was 
reached were relatively minimal relative to the CIs. The absolute risk difference for 10 vs 250 prior surgeries 
was 4.8% (95% CI 1.5, 8.5). Neither surgeon generation nor prior open radical prostatectomy experience was 
statistically significant when added to the model. The rate of decrease in positive surgical margins was more 
rapid in the open vs laparoscopic learning curve.
Conclusions: The learning curve for surgical margins after laparoscopic radical prostatectomy plateaus at ap-
proximately 200 to 250 cases. Prior open experience and surgeon generation do not improve the margin rate, 
suggesting that the rate is primarily a function of specifically laparoscopic training and experience.

Editorial Comment
 This multi-institutional study redefined some of the end points to measure improvement of learning 
curve for laparoscopic radical prostatectomy (LRP).
 The authors reported previously biochemical recurrence as measurement of surgical technique improve-
ment. The currrent study focused on positive surgical margins (PSM) rates to determine the effects of changes 
in technique or training. This study estimated the overall PSM rate among patients treated with LRP without 
robotic assistance at North American and European institutions, and estimated the learning curve using PSMs 
as an end point. In addition, it was evaluated the effects of prior open experience and whether first generation 
surgeons had results different from those of the second generation who benefitted from experience. The authors 
compared the laparoscopic radical prostatectomy (RP) learning curve for PSMs to that of open RP, and examined 
the margins learning curve in light of the learning curve for biochemical recurrence.
 PSMs were reported in 1,862 patients (22%) of this multicenter series. The learning curve for PSMs 
after LRP, although fairly similar to that of the open technique, appears to be slower. SM rates improve with 
increasing surgeon experience until a plateau at around 200 to 250 cases. Prior open experience and surgeon 
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generation do not improve margin rates, suggesting that these are primarily a function of specifically laparo-
scopic experience.

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

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

Denver, Colorado, USA
E-mail: fernando.kim@dhha.org

doi: 10.1590/S1677-55382010000600019

Does prior abdominal surgery influence outcomes or complications of robotic-assisted laparoscopic 
radical prostatectomy?
Ginzburg S, Hu F, Staff I, Tortora J, Champagne A, Salner A, Shichman SJ, Kesler SS, Wagner JR, Laudone 
VP
University of Connecticut Health Center, Farmington, Connecticut, USA
Urology. 2010; 76: 1125-9

Objectives: To determine whether robotic-assisted laparoscopic radical prostatectomy (RALP) in patients with 
prior abdominal surgery is associated with increased operating times, positive surgical margins, or complica-
tions.
Methods: An institutional review board-approved retrospective review of a prospective, prostatectomy database 
was performed. Patients undergoing surgery between January 1, 2004, and February 29, 2008 were included. 
Transition from open retropubic prostatectomy to RALP took place through 2004, at which point all surgical 
candidates were offered RALP, regardless of prior surgical history. Learning curves from all surgeons were 
included. Patients with prior abdominal surgery were compared with those patients without prior surgery with 
respect to total operating time, robotic-assist time, surgical margin positivity, and rate of complications.
Results: A total of 1083 patients underwent RALP between January 1, 2004, and February 29, 2008, at our 
institution; of these, 839 had sufficient data available for analysis. In all, 251 (29.9%) patients had prior ab-
dominal surgery, whereas 588 (70.1%) had no prior abdominal surgery. Total operating times were 209 and 204 
minutes (P = .20), robotic console times were 165 and 163 minutes (P = .59), and surgical margin positivity was 
21.1% and 27.2% (P = .08) for patients with and without prior abdominal surgery, respectively. The incidence 
of complications was 14.3% and 17.3% for patients with and without prior abdominal surgery (P = .33).
Conclusions: Prior abdominal surgery was not associated with a statistically significant increase in overall op-
erating time, robotic assist time, margin positivity, or incidence of complications in patients undergoing RALP. 
Robotic prostatectomy can be safely and satisfactorily performed in patients who have had a wide variety of 
prior abdominal surgery types.

Editorial Comment
The authors presented complications of 839 men that underwent robotic-assisted laparoscopic radical 

prostatectomy. Approximately 1/3 of patients (251) had prior abdominal surgery, whereas 588 (70.1%) had 
no prior abdominal surgery. When these 2 groups were studied, operating times, robotic console times, and 
positive surgical margin were not significantly different for patients with and without prior abdominal surgery. 
Moreover, the incidence of complications was 14.3% and 17.3% for patients with and without prior abdominal 
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surgery (p = 0.33). This study confirmed a well known data in other surgical specialties, including ours own, 
that previous abdominal surgery does not increase the morbidity of laparoscopic procedures. The pivotal issue 
of surgical techniques always point out to the surgeons’ experience with particular surgical technique.

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

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

Denver, Colorado, USA
E-mail: fernando.kim@dhha.org
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Ultrasound assessment of intravesical prostatic protrusion and detrusor wall thickness--new 
standards for noninvasive bladder outlet obstruction diagnosis?
Franco G, De Nunzio C, Leonardo C, Tubaro A, Ciccariello M, De Dominicis C, Miano L, Laurenti C
Department of Urology, La Sapienza University, Rome, Italy
J Urol. 2010; 183: 2270-4

Purpose: We evaluated the accuracy of detrusor wall thickness and intravesical prostatic protrusion, and the as-
sociation of each test to diagnose bladder prostatic obstruction in patients with lower urinary tract symptoms.
Materials and Methods: We enrolled in the study 100 consecutive patients with lower urinary tract symptoms 
due to benign prostatic hyperplasia. Baseline parameters were International Prostate Symptom Score, prostate 
volume, urinary flow rate, intravesical prostatic protrusion, detrusor wall thickness, Schaefer obstruction class, 
minimal urethral opening pressure and the urethral resistance algorithm bladder outlet obstruction index. A 
ROC curve was produced to calculate AUC and evaluate the diagnostic performance of intravesical prostatic 
protrusion, detrusor wall thickness and prostate volume for bladder prostatic obstruction.
Results: We noted a highly significant correlation between intravesical prostatic protrusion and the bladder 
outlet obstruction index (Spearman’s rho = 0.49, p = 0.001), and Schaefer obstruction class (Spearman’s rho = 
0.51, p = 0.001). A highly significant correlation was also observed for detrusor wall thickness and the bladder 
outlet obstruction index (Spearman’s rho = 0.57, p = 0.001), detrusor wall thickness and Schaefer obstruction 
class (Spearman’s rho = 0.432, p = 0.02). On multivariate analysis intravesical prostatic protrusion and detrusor 
wall thickness were the only parameters associated with bladder prostatic obstruction (p = 0.015). The AUC for 
intravesical prostatic protrusion was 0.835 (95% CI 0.756-0.915) and for detrusor wall thickness it was 0.845 
(95% CI 0.78-0.91). The association of intravesical prostatic protrusion and detrusor wall thickness produced 
the best diagnostic accuracy (87%) when the 2 tests were done consecutively.
Conclusions: Suprapubic ultrasound of detrusor wall thickness and intravesical prostatic protrusion is a simple, 
noninvasive, accurate system to assess bladder prostatic obstruction in patients with lower urinary tract symp-
toms due to benign prostatic hyperplasia.

Editorial Comment
 Recently attempts have been made to provide noninvasive tests for the assessment of bladder outlet 
obstruction (BOO). Since prostate volume and post void residual urine are not accurate parameters in predict-
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ing BOO, the positive predict value of others sonographic measurements such detrusor wall thickness (DWT), 
bladder weight and intravesical prostatic protrusion (IPP) has been investigated. In this study the authors 
evaluated a group of 100 patients with lower urinary tract symptoms due to benign prostatic hyperplasia. They 
found that the AUC for IPP was 0.835 with a cutoff of 12 mm having 0.65 sensitivity and 0.77 specificity and 
88% positive predictive value. The AUC for DWT was 0.845 and at a 6 mm cutoff they noted 0.73 sensitivity 
and 0.82 specificity. Patients with 1 of the 2 tests positive (IPP 12 mm or more, or DWT 7 mm or more) have 
an approximately 90% chance of bladder prostatic obstruction on pressure flow study. In the evaluation of IPP, 
the authors excluded men with a median lobe, which may cause ball valve type of obstruction and can be eas-
ily determined by suprapubic US in the sagittal plane. Special attention was given to the role of protrusion of 
lateral lobes into the bladder. Radiologists and urologists, who perform urological ultrasound, should be aware 
of the technical aspects of how to obtain these measurements. The estimative of DWT, is yet the only one of 
these two parameters which has been recommended by the “American College of Radiology 2008 - Appropri-
ateness Criteria”, requires adequate maximum bladder volume, adequate place of the transducer for bladder 
wall measurement and optimized ultrasound transducer frequency.

Dr. Adilson Prando
Head, Department of Radiology and

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

E-mail: adilson.prando@gmail.com
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Renal cell carcinoma: diffusion-weighted MR imaging for subtype differentiation at 3.0 T
Wang H, Cheng L, Zhang X, Wang D, Guo A, Gao Y, Ye H
Department of Radiology, PLA General Hospital, Beijing, China
Radiology. 2010; 257: 135-43

Purpose: To assess the usefulness of apparent diffusion coefficients (ADCs) for characterizing renal cell car-
cinoma (RCC) subtypes at 3.0 T.
Materials and Methods: The Institutional Review Board approved this retrospective study, and informed consent 
was waived. Eighty-three patients underwent diffusion-weighted (DW) magnetic resonance (MR) imaging of 
85 renal masses. In each patient, precontrast single-shot spin-echo echo-planar DW imaging was performed 
with b values of 0 and 500 and 0 and 800 sec/mm(2) by using a 3.0-T MR imaging system. Differences in 
ADCs between the RCC lesions and uninvolved renal parenchyma were tested by using a paired-samples t 
test. One-way analysis of variance was used to compare ADCs of the various RCC subtypes. Receiver operat-
ing characteristic (ROC) curve analysis was used to test the ability of ADCs in differentiating clear cell from 
non-clear cell RCCs.
Results: Pathologic diagnoses of the 85 tumors (median diameter, 4.4 cm) in the 83 patients (54 men, 29 women; 
age range, 23-75 years; mean age, 49.4 years) were clear cell RCC for 49 tumors, papillary RCC for 22 tu-
mors, and chromophobic RCC for 14 tumors. With b values of 0 and 500 sec/mm(2), clear cell RCCs showed 
a significantly higher mean ADC (1.849 × 10(-3) mm(2)/sec) than papillary (1.087 × 10(-3) mm(2)/sec) and 
chromophobic (1.307 × 10(-3) mm(2)/sec) RCCs (P < .001); however, the difference between papillary and chro-
mophobic RCCs was not significant (P = .068). With b values of 0 and 800 sec/mm(2), clear cell RCC showed 
the largest mean ADC (1.698 × 10(-3) mm(2)/sec) of the three subtypes, and the difference between each pair of 
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subtypes was significant (P < .001). ADCs obtained with b values of 0 and 800 sec/mm(2) were more effective 
for distinguishing clear cell from non-clear cell RCC (area under the ROC curve, 0.973): A threshold value of 
1.281 × 10(-3) mm(2)/sec permitted distinction with high sensitivity (95.9%) and specificity (94.4%).
Conclusion: DW imaging with b values of 0 and 800 sec/mm(2) allows sensitive and specific differentiation of 
clear cell, papillary, and chromophobic RCCs, suggesting that DW imaging may be useful in the preoperative 
characterization of RCC.

Editorial Comment
Diffusion-weighted imaging (DWI) is a magnetic resonance technique where the contrast between tissues 

derives from the regional differences in the mobility of water molecules. The diffusion data can be presented as 
signal intensity on pure DWI or as an image map of the apparent diffusion coefficient (ADC). Calculation of the 
ADC requires 2 or more acquisitions with different diffusion weightings (“ b values “). A low ADC corresponds 
to high signal intensity in pure DWI (restricted diffusion usually found in more compact tissues), and a high 
ADC to low signal intensity on pure DWI (found in less compact tissue). The authors of this study evaluated 
with DWI 85 tumors (49 clear cells RCC, 22 papillary RCC and 14 chromophobic RCC. ADCs obtained with 
b values of 0 and 800 sec/mm2, were more effective for distinguishing clear cell from non–clear cell RCC (area 
under the ROC curve, 0.973), and for distinguishing RCC sub types.

DWI has also been shown to be useful to distinguish benign from malignant renal tumors (1). Sta-
tistically significant differences exist between the ADC values of normal kidney, renal carcinomas, renal an-
giomyolipomas and renal cysts when the “ b value “ is the same. In our opinion however further studies are 
necessary to confirm the reported higher accuracy in distinguishing benign from malignant renal tumors and 
in distinguishing RCC subtypes. Until now, there is no consensus regarding which are the best “ b values “ 
for renal masses characterization .Do we need just a pair of b values (example: 0 and 800 sec/mm2) or do we 
need a multi-b-values technique (example: b values of 0, 50, 100, 300, 500, 800, 1000, etc) in order to obtain 
a discriminatory characteristic curve of ADC values?.  Another point to consider is that in the majority of situ-
ations, radiologists use only visual assessment of DWI; in other words normal or benign, less compact tissues, 
usually present as an area with lower signal intensity on DWI and with higher ADC values. Contrary, tumoral 
compact tissue, due its restricted diffusion, appears as an area with higher signal intensity on DWI and lower 
ADC values. However in our preliminary experience we have been seen benign angiomyolipoma with lower 
ADC values than RCC. 

Reference
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Skeletal muscle involvement by limited Gleason score 6 adenocarcinoma of the prostate on needle 
biopsy is not associated with adverse findings at radical prostatectomy
Ye H, Walsh PC, Epstein JI
Department of Pathology, The James Buchanan Brady Urological Institute, The Johns Hopkins Hospital, 
Baltimore, Maryland, USA
J Urol. 2010; 184: 2308-12

Purpose: Skeletal muscle involvement by prostate cancer is considered to be ambiguous for extraprostatic 
extension when it is found at the apex, where benign prostatic glands naturally blend with the skeletal muscle 
of the rhabdosphincter. We investigated the significance of skeletal muscle involvement by cancer in needle 
biopsies in predicting adverse outcomes at radical prostatectomy.
Materials and Methods: From 2000 to 2009, we retrospectively identified 40 cases with Gleason score 6 adeno-
carcinoma involving up to 20% of 1 core, with skeletal muscle involvement. Outcomes of radical prostatectomy 
were compared with a control group of 82 cases with the same parameters without skeletal muscle involvement 
from the same period.
Results: In radical prostatectomy specimens Gleason score greater than 6, extraprostatic extension and positive 
margins were found in 15.0%, 7.5% and 12.5% of patients in the study group, compared to 20.7%, 11.0% and 
4.9% of patients in the control group, respectively. No statistically significant differences were found between 
cases with or without skeletal muscle involvement on needle biopsy. The apical margin was the only positive 
margin in 4 of 5 study group cases with positive margins. In contrast, positive margins were randomly distrib-
uted in the control group.
Conclusions: Limited cancer involvement of skeletal muscle in biopsy specimens should not be used as a 
contraindication for radical prostatectomy for otherwise resectable prostate cancer as most patients have organ 
confined disease and negative margins. However, care must be taken during division of the dorsal vein complex 
to avoid a positive margin on the anterior apex of the prostate.

Editorial Comment
 The histology of normal prostate glands consists of epithelial cells and stromal cells. The epithelial cells 
are: a) urothelial (transitional cells) in the distal portion of the ducts; b) secretory and basal cells in ducts and 
acini; and c) endocrine cells. In the compartment of the basal cells are located prostate stem cells. By asymmetric 
division these cells have the ability to self-renew and give rise intermediate (or transiently amplifying cells) 
that rapidly regenerate and give rise to fully differentiated secretory cells (1). In some pathologic conditions, 
like prostatic atrophy, it is considered that the secretory compartment presents only intermediate (or transiently 
amplifying cells) (2).
 The stromal cells are smooth muscle cells, fibroblasts, nerves, and endothelial cells. In cases of adeno-
carcinoma of the prostate with stromal reaction (desmoplasia) the stroma shows myofibroblasts (3).
 In the most distal (apical) portion of the prostate gland, skeletal fibers of the urogenital diaphragm ex-
tend into the prostate. The pathologist must be aware of this fact in order to avoid misinterpret neoplastic acini 
among skeletal muscle cells as extraprostatic extension.
 The study from Johns Hopkins showed that limited cancer involvement of skeletal muscle in biopsy 
specimens should not be used as a contraindication for radical prostatectomy for otherwise resectable prostate 
cancer as most patients have organ confined disease and negative margins. However, as an alert to the surgeon, 
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care must be taken during division of the dorsal vein complex to avoid a positive margin on the anterior apex 
of the prostate.
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The plasmacytoid carcinoma of the bladder - rare variant of aggressive urothelial carcinoma
Keck B, Stoehr R, Wach S, Rogler A, Hofstaedter F, Lehmann J, Montironi R, Sibonye M, Fritsche HM, Lopez-
Beltran A, Epstein JI, Wullich B, Hartmann A
Department of Urology, University Erlangen, Germany
Int J Cancer. 2010; 28. [Epub ahead of print]

The WHO classification of 2004 defines new histological and molecular variants of urothelial carcinoma. 
However there are limited data available on the clinico-pathological characteristics or prognosis of these variants. 
We present histopathological, molecular and clinical data of 32 plasmacytoid carcinomas of the bladder (PUC) 
showing that PUC is a high-grade tumor with molecular features of aggressive urothelial carcinoma, usually 
diagnosed in advanced pathological stage (64% pT3, 23% pT4) showing metastases in 60 % of the patients. 
Average survival of our cohort of PUC treated with radical cystectomy and adjuvant chemotherapy was lower 
than what is typically seen for comparable conventional urothelial carcinomas. 87% of the PUCs showed a 
negative or strongly reduced membranous staining of E-cadherin. Beta-catenin staining was negative in 22.5% 
and 16.7% of the remaining tumors showed nuclear accumulation. Aberrant CK20 expression (negative or > 
10% of cells stained) and negative CK7 staining was found in 100% and 22.6%, respectively. 97% revealed 
positive staining for PAN-CK. CD138 was positive in 78 %, whereas MUM-1 expression was negative in all 
cases. Multi-target fluorescence in situ hybridization showed all PUCs to be highly aneuploid and polysomic. 
Deletions on chromosome 9p21 seem to play an important role in this variant. FGFR3 and PIK3CA mutation 
analyses yielded no mutations in any of the PUCs analyzed. TP53 mutation analysis showed mutations in 29%. 
In summary, PUC is a aggressive variant of bladder cancer with molecular features of advanced bladder cancer 
and evidence of WNT pathway activation in some of the cases.

Editorial Comment
 The great majority of urinary bladder neoplasms derive from the urothelial (transitional) cells. Tumors 
originating from the mesenchimal cells are rare. The most common tumors are benign or malignant conventional 
urothelial neoplasms.
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 The World Health Organization has expanded the microscopic forms of urothelial carcinomas to in-
clude several unusual histological variants. The importance of the recognition of these unusual forms is related 
to: a) different prognosis; b) different therapeutic approach; and, c) the possibility of misinterpretation by the 
pathologist.
 An important example is the small cell carcinoma with neuroendocrine differentiation. The importance 
of an accurate diagnosis of this variant of urothelial carcinoma is its response to newer chemotherapy protocols. 
The histological variants of urothelial carcinoma includes: nested variant, urothelial carcinoma with small tu-
bules, microcystic urothelial carcinoma, micropapillary variant, lymphepithelioma-like, sarcomatoid carcinoma 
(carcinosarcoma), small cell carcinoma, plasmacytoid carcinoma, urothelial carcinoma with rhabdoid features, 
urothelial carcinoma with clear cytoplasm (glycogen-rich), urothelial carcinoma with trophoblastic differentia-
tion, urothelial carcinoma with unusual stromal reactions, osteoclast-rich undifferentiated carcinoma, and giant 
cell carcinoma (1).
 The study by Keck et al. based on a large series of plasmacytoid carcinoma showed that this tumor is 
an aggressive variant of bladder cancer with molecular features of advanced bladder cancer and evidence of 
WNT pathway activation in some of the cases.
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Volar onlay urethroplasty for reconstruction of female urethra in recurrent stricture disease
Gozzi C, Roosen A, Bastian PJ, Karl A, Stief C, Tritschler S
Department of Urology, Klinikum Großhadern, Ludwig Maximilians University of Munich, Munich, 
Germany
BJU Int. 2010 Nov 17 [Epub ahead of print]

Objective: To report our experience with a new and simple method of urethral repair with a volar onlay of free 
labium minus graft. Strictures of the female urethra are rare, and it is well accepted that the therapeutic options 
of dilation and urethrotomy are not lasting solutions as a result of their high recurrence rates. However, there is 
no consensus regarding the best way to reconstruct the female urethra in the case of stricture disease.
Patients and Methods: Four consecutive female patients with a long lasting history of recurrent urethral strictures 
underwent open urethroplasty with a volar situated free split thickness epidermal graft from the labium minus. 
The surgical technique is described and a short-term follow-up is presented.
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Results: Operating time was 40–140 min (mean 105 min), and the graft measured between 2 × 1.5 cm and 3 
× 2.5 cm. Follow-up time was 11–19 months. Maximum urinary flow rate could be improved from a baseline 
of 9.4–11.2 mL/s (preoperatively, after intermittent use of dilation) to 19–23 mL/s. Postvoid residual urine 
volume was 0-50 mL preoperatively and no postvoid residual urine volume postoperatively. Urinary catheters 
were removed after 21 days. Urinary stress incontinence did not occur postoperatively. There were found no 
complications related to the graft donor site.
Conclusions: The reported data concerning a new therapeutic approach for the treatment of recurrent female 
urethral stricture show that a volar onlay urethroplasty represents a feasible, safe and simple surgical method. 
Larger series with long-term follow-up are needed for further evaluation.

doi: 10.1590/S1677-55382010000600025

Vaginal flap urethroplasty for wide female stricture disease
Simonato A, Varca V, Esposito M, Carmignani G
Clinica Urologica L. Giuliani, Ospedale San Martino, Università degli Studi di Genova, Genova, Italy
J Urol. 2010; 184: 1381-5

Purpose: As in men, female urethral stricture disease is often treated with repeat urethral dilation or internal 
urethrotomy but not always with good results. In nonresponsive cases surgical treatment may be useful but only 
a few cases are reported in the literature. We present our single institution experience with urethral reconstruc-
tion in 6 patients using an alternative vaginal inlay flap technique inspired by the Orandi technique.
Materials and Methods: We treated 6 women with urethral stricture. In 5 patients stricture involved the entire 
middle and distal urethra, and in 1 it also involved the proximal urethra with bilateral hydronephrosis. Patients 
underwent urethral reconstruction using a vaginal flap with a lateral vascular pedicle that maintains the vascular 
axis. The flap was partially de-epithelialized to favor tissue cicatrix formation where the sutures are placed and 
avoid fistula formation.
Results: Mean followup was 70.8 months. Normal micturition was achieved after catheter removal in all pa-
tients. Post-void residual urine was measured postoperatively in 3 patients. One patient had significant post-void 
residual urine and required intermittent self-catheterization. The remaining 5 patients required no additional 
treatment.
Conclusions: Using the vaginal wall to reconstruct large segments of the female urethra is simple and appears 
to have good results. Our technique preserves the vascular axis of the flap and protects the sutures. More con-
tributions to the existing literature are needed before any further conclusions can be drawn.

Editorial Comment
Repair of female urethral stricture disease is difficult. First, the disease is less common than male urethral 

stricture disease making the surgeon less familiar with the technique. Second, the shorter urethra and proximity 
to the vaginal mucosa allows for little margin of error. Perhaps the multitude of surgical approaches described 
attests to the quest to find a universally acceptable approach. Dividing the urethra along its volar aspect (the 
vaginal rather than clitoral body side) is preferable for many reasons. First, it avoids the majority of the sphincter 
fibers. These fibers follow an omega shape and are more prominent on the clitoral side. Second, a volar dissec-
tion is familiar to most urologists as the dissection for most anti-incontinence procedures is done in this area. 
Third, it avoids dissection of the urethra off the clitoral bodies – a dissection unfamiliar to urologists. 
 These two articles present descriptions of modifications of the volar urethroplasty in women. In Gozzi 
et al, the authors describe a suburethral incision followed by dissection of the vaginal flap off the urethra, a 
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volar urethrotomy and excision of all scarred tissue. A labia minora graft is then harvested, thinned, and grafted 
ventrally, using the periurethral tissue as a graft bed. The vaginal flap is closed. In contrast, the Simonato et al 
group describes an approach that borrows heavily from the Orandi urethroplasty well-known in reconstruction 
of penile urethral stricture disease. A laterally-based vaginal flap is created and the middle portion is de-epithe-
lialized. This essentially creates a medially located island flap which is then rolled onto the ventral urethrotomy. 
The remaining (lateral) vaginal flap is closed over the urethra. 
 Both of these approaches are attractive in the fact that they use a volar approach and borrow from 
reconstructive principles used in male urethral stricture surgery. Both approaches are most appropriate in the 
distal to middle third of the urethra. The proximal third remains a higher risk area due to the deeper dissection 
and the prominence of bladder neck sphincter fibers. Small patient numbers and limited follow-up may limit 
the external validity of the results of these two series.

Dr. Sean P. Elliott
Department of Urology Surgery

University of Minnesota
Minneapolis, Minnesota, USA
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Clinical outcome in a contemporary series of restaged patients with clinical T1 bladder cancer
Dalbagni G, Vora K, Kaag M, Cronin A, Bochner B, Donat SM, Herr HW
Division of Urology, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
Eur. Urol. 2009; 56: 903-910

Objectives: To evaluate the indications for early and deferred cystectomy and to report the impact of this tailored 
approach on survival. 
Design, Setting, and Participants: We retrospectively studied 523 patients seen at our institution who were 
initially diagnosed with T1 disease between 1990 and 2007. 
Measurements: Variables analyzed included age, gender, multifocality, multifocal T1 disease, carcinoma in situ, 
grade, recurrence rate, and restaging status. End points were overall and disease-specific survival. 
Results and Limitations: A restaging transurethral resection (TUR) was performed in 523 patients. Of the pa-
tients who underwent restaging, 106 (20%) were upstaged to muscle-invasive disease and 417 patients were 
considered true clinical T1 (cT1); 84 of the latter group underwent immediate cystectomy. The median follow-up 
for survivors was 4.3 yr. The cumulative incidence of disease-specific death at 5 yr was 8% (95% confidence 
interval [CI], 5-13%), 10% (95% CI, 5-17%), and 44% (95% CI, 35-56%) for those restaged with lower than 
T1, T1, and T2 disease, respectively. Immediate cystectomy was more likely in patients with cT1 disease at 
restaging than in those with disease lower than cT1, but there were no other obvious differences in clinical 
characteristics between those with and without immediate cystectomy. Survival was not statistically different 
for patients who underwent an immediate cystectomy versus those who were maintained on surveillance with 
deferred cystectomy if deemed appropriate. Of 333 patients who did not undergo immediate cystectomy, 59 
had a deferred cystectomy, and the likelihood of deferred cystectomy was greater in those with T1 disease on 
restaging TUR (hazard ratio: 2.40; 95% CI, 1.43-4.01; p=0.001). 



774

Urological Survey

Conclusions: Restaging TUR should be performed in patients diagnosed with cT1 bladder cancer to improve 
staging accuracy. Patients with T1 disease on restaging are at higher risk of progression and should be consi-
dered for early cystectomy.

Editorial Comment
The timing of cystectomy in T1 bladder cancer is a matter of debate since years. Here, the authors from 

a tertiary referral center present their series of 523 patients and analyze variables which may help with the deci-
sion to remain conservatively, or proceed with radical surgical therapy. Interestingly, re-TUR was performed in 
all patients and yielded a high rate of 20% upstaging to muscle-invasive disease. If true T1 was considered, the 
disease-specific mortality at 5 years was 10%, with no survival differences between those patients undergoing 
early cystectomy versus those with no or deferred cystectomy. Clearly, these data support an initial conservative 
approach in select patient with true pT1. In any case, a re-TUR is mandatory.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de
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Outcome predictors of radical prostatectomy in patients with prostate-specific antigen greater 
than 20 ng/ml: A European multi-institutional study of 712 patients
Spahn M, Joniau S, Gontero P, Fieuws S, Marchioro G, Tombal B, Kneitz B, Hsu CY, Van Der Eeckt K, Bader 
P, Frohneberg D, Tizzani A, Van Poppel H
University Hospital Würzburg, Department of Urology and Pediatric Urology, Germany; Community Hospital 
Karlsruhe, Department of Urology, Karlsruhe, Germany
Eur. Urol. 58: 1-7, 2010

Background: Prostate cancer (PCa) patients with pretreatment prostate-specific antigen (PSA) >20 ng/ml have 
a high risk of biochemical and clinical failure and even cancer-related death after local therapy. Pretreatment 
predictors of outcome after radical prostatectomy (RP) in this patient group are necessary. 
Objective: Our aim was to assess how the use of additional high-risk factors (biopsy Gleason score [bGS] >/=8 
or clinical stage 3-4) can improve prediction of treatment failure and cancer-related death after RP in patients 
with PSA >20.
Design, Setting, and Participants: In a retrospective multicentre cohort study from six European centres between 
1987 and 2005, 712 patients with PSA >20 ng/ml underwent RP and bilateral pelvic lymphadenectomy. 
Measurements: Subgroups were analysed to determine the relationship between the number of high-risk factors 
and histopathology, biochemical progression-free survival, clinical evidence of progressive disease, prostate 
cancer-specific mortality (PCSM), and overall mortality. Kaplan-Meier analysis with log-rank test and Cox 
multivariable analysis were applied. 
Results and Limitations: Median follow-up was 77 mo. The number of high-risk factors was significantly asso-
ciated with unfavourable histopathology. Among patients with only PSA >20 ng/ml, 33% had pT2 PCa, 57.9% 
had bGS <7, 54% had negative surgical margins, and 85% were lymph node negative (pN0), whereas among 
patients with all three high-risk factors, 4.5% had pT2 PCa, 2.3% had bGS <7, 20.5% had negative margins, 
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and 49% were pN0 (p<0.001). The strongest predictor of progression and mortality was bGS. PSA >20 ng/ml 
associated with bGS </=7 resulted in 10-yr PCSM of 5%; when associated with bGS >/=8, PCSM was 35%. 
The main limitations of the study were retrospective design and varying treatment modalities. 
Conclusions: PCa patients with PSA >20 ng/ml have varying risk levels of disease progression and PCSM. 
Considering additional risk factors further stratifies this group into four subgroups that can guide the clinician 
in preoperative patient counselling. 

Editorial Comment
Surgical therapy in patients with prostate cancer and a PSA >20 ng/ml is a matter of debate. Most patients 

are considered high-risk and receive either hormonal therapy alone or are referred to external beam radiation 
therapy. The authors from this multi-institutional study analyze their 712 patients with PSA >20 ng/ml who 
underwent radical prostatectomy. Of this group, roughly 40% had Gleason score > 7, 50% had positive surgical 
margins and 15% were node-positive. The combination of these factors was predictive for patient’s outcome.

Interestingly, even in this special group of patients death of disease was a rare event, with high cancer-
specific survival rates of 90% and 85% after 5 and 10 years, respectively, whereas biochemical progression-free 
rates in the same group were as low as 65% at 5 years and 52% at 10 years. 

The combination of several risk factors, expectedly, led to reduced progression-free and survival rates. 
In summary, radical prostatectomy is a viable option even for high-risk patients. 

Dr. Andreas Bohle
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Functional results after tape removal for chronic pelvic pain following tension-free vaginal tape 
or transobturator tape
Rigaud J, Pothin P, Labat JJ, Riant T, Guerineau M, Le Normand L, Glemain P, Robert R, Bouchot O
Urology Clinic, Hôtel-Dieu, Nantes University Hospital Centre, Nantes, France
J Urol. 2010; 184: 610-5

Purpose: The incidence of pelvic pain after placement of a suburethral sling for incontinence ranges between 
0% and 30%. The management of this chronic pain after suburethral sling placement is complex and to our 
knowledge no consensus has been reached. We evaluated the functional results after removal of the suburethral 
tape responsible for chronic pelvic pain.
Materials and Methods: From November 2004 to August 2009, 32 patients undergoing removal of suburethral 
tape causing chronic pelvic and perineal pain at our department were prospectively followed. Patients were 
divided according to the type of suburethral sling into the transobturator tape group (15 patients) and the ten-
sion-free vaginal (retropubic) tape group (17 patients). In the TVT group tape removal was performed using 
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transperitoneal laparoscopy in every patient. In the TOT group tape removal was performed via a transvaginal 
approach possibly associated with a unilateral or bilateral incision in the proximal part of the thigh. Pain was 
evaluated by a visual analogue scale from 0-no pain to 10-maximal pain.
Results: The surgical exploration of suburethral tape responsible for chronic, treatment refractory pelvic pain 
revealed in most cases an abnormal tape position or excessive tape traction. In the overall population tape 
removal provided improvement of pain (at least 50% improvement of the visual analogue scale score) in 68% 
with a mean followup of 10 months. Mean visual analogue scale score was 7.3 +/- 1.5 before surgery and 3.4 
+/- 3 after surgery. However, recurrence of incontinence was observed in 22% of cases. No significant differ-
ence was demonstrated in terms of functional results according to the type of tape insertion.
Conclusions: The surgical removal of suburethral tape improved pain in 68% of patients but with a risk of 
recurrence of urinary incontinence in 22%.

Editorial Comment
 The authors review their experience in addressing chronic pelvic pain following the placement of a 
tension free vaginal tape or transobturator tape. Notable findings included that only approximately two-thirds 
of the patients were able to have a > 50% improvement in their pain control with resection of the tape. In ad-
dition, 1 in 5 patients had a return of their incontinence.
 The physicians noted that the onset of pain after the placement of the tape was exceedingly rapid thus 
assisting the reader in linking the rapid temporal nature of this iatrogenic pain to the surgery. Of interest, is that 
cystoscopy, CT scan, and MRI’s were all normal and thus are of potentially little assistance in evaluating this 
pain syndrome. For the TVT tapes, the authors utilized laparoscopy while for anatomic reasons with the tran-
sobturator tape, removals were performed transvaginally. Upon examination of the cause of pain with the TOT 
tape, it was noted that this was most likely to be secondary to a myofascial syndrome from muscle response to 
the tape passing through the body of the muscle.
 Important take home messages include that the rapid appearance of pain after the placement of a 
suburethral tape should embolden the surgeon to promptly proceed with removal prior to the period of tissue 
ingrowth and that imaging studies with this temporal associated pain are of limited value. That the authors 
found that they had approximately 20% recurrence of incontinence after tape removal is understandable in view 
of similar findings of a very similar incontinence rate after simple sling incision for relief of urinary retention 
following pubovaginal slings (1). Strong consideration for long term physical therapy may be of value in view 
of the identified myofascial component and the less than 100% response to surgery for the pain.

Reference
1. Thiel DD, Pettit PD, McClellan WT, Petrou SP: Long-term urinary continence rates after simple sling incision for 

relief of urinary retention following fascia lata pubovaginal slings. J Urol. 2005; 174: 1878-81.

Dr. Steven P. Petrou
Professor of Urology, Associate Dean

Mayo School of Graduate Medical Education
Jacksonville, Florida, USA

E-mail: petrou.steven@mayo.edu



777

Urological Survey

doi: 10.1590/S1677-55382010000600029

Outcomes of patients lost to followup after mid urethral synthetic slings--successes or 
failures?
Ballert KN, Rose AE, Biggs GY, Rosenblum N, Nitti VW
Division of Urology, University of Kentucky, Lexington, Kentucky, USA
J Urol. 2010; 183: 1455-8

Purpose: We classified patients lost to follow-up after mid urethral synthetic sling placement as examples of 
treatment success or failure based on the Patient Global Impression of Improvement, and compared the outcomes 
of those who followed up to the outcomes of those who did not.
Materials and Methods: We reviewed the charts of 217 patients who underwent mid urethral synthetic sling 
placement. Telephone interviews including the Patient Global Impression of Improvement and the Medical, 
Epidemiological, and Social Aspects of Aging questionnaires were conducted for patients lacking 3-month 
follow-up.
Results: Based on the Patient Global Impression of Improvement of the 48 patients who responded 13 (27.1%) 
were failures. The overall failure rate of patients with at least 3-month follow-up was 19% (23 of 124).
Conclusions: In our study success rates for patients lost to follow-up were similar to the rates for those who had 
routine follow-up. However, it is uncertain if these data can be applied to other study populations, especially 
in a randomized controlled trial.

Editorial Comment
 Notable experts in the field address the question of “what is the status of women who were lost to fol-
low-up after their mid urethral sling surgery?”. They classified “lost to follow-up” as patients who did not return 
for their 3 months post operative appointments. Those patients lost to follow up, when identified and contacted, 
appeared to have very similar results to those patients who were able to be followed. The authors note the utility 
of the PGI-I one item questionnaire when assessing patients post-operatively after therapy for stress urinary 
incontinence. The paper did note that even when trying to contact all the patients lost to follow-up, there still 
remained a small population of patients who could not be contacted thus were truly lost to follow-up. It seems 
that not all lost to follow-up patients are failures or successes; even with including that truly lost to follow-up 
population, those patients who did not report for their postoperative follow-up have very similar outcomes to 
those who did thus potentially aiding analysis of future post sling reports.

Dr. Steven P. Petrou
Professor of Urology, Associate Dean

Mayo School of Graduate Medical Education
Jacksonville, Florida, USA

E-mail: petrou.steven@mayo.edu
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Pelvic reduction during pyeloplasty for antenatal hydronephrosis: does it affect outcome in 
ultrasound and nuclear scan postoperatively?
Burgu B, Suer E, Aydogdu O, Soygur T
Division of Pediatric Urology, Department of Urology, Ankara University School of Medicine, Ankara, 
Turkey
Urology. 2010; 76: 169-74

Objective: To compare ultrasound (US) scan and nuclear renography findings in patients who underwent pye-
loplasty with and without pelvic reduction in a randomized prospective study.
Methods: A total of 42 patients, all prenatally diagnosed with unilateral hydronephrosis, were included. Hydro-
nephrosis was confirmed postnatally. Twenty patients were randomly selected to undergo pyeloplasty with pelvic 
reduction and 22 underwent pelvis-sparing pyeloplasty. Patients were evaluated with mercaptoacetyltriglycine-3 
scans on the sixth month and US scans on the first, third, and sixth months, postoperatively. Mean follow-up 
was 37 +/- 5.6 weeks. Statistical analyses were performed using chi-square test and significance was set as P 
<.05. Power analyses were performed by the NCSS-PASS program. Power value of 0.84 was calculated for a 
sample size of 42.
Results: The anteroposterior pelvic diameter decreased significantly in the pelvic reduction group compared with 
pelvis-sparing group in the first- and third-month US scans. However, the difference was not significant in the 
sixth month. The improvements in the US findings for the pelvis-sparing group match with those of the pelvic 
reduction group later in the postoperative period. Pelvic reduction significantly improved the renal washout time 
(T(1/2)) in mercaptoacetyltriglycine-3 renography when compared with pyeloplasty group without reduction at 
postoperative sixth month. Differential renal function was found to be unaffected from pelvic reduction.
Conclusions: Resolution of anteroposterior diameter in US scan is more prominent in the pelvic reduction 
group at earlier stages of the postoperative period. Although T(1/2) decreases more prominently in the pelvic 
reduction group, the utility of this procedure is still indecisive. This feature can reveal possible surgical failures 
earlier and strengthen the values of US and renography postoperatively.

Editorial Comment
 This study is a prospective randomized trial looking at the effects of performing pelvic reduction dur-
ing pyeloplasty. The authors used patients who had been antenatally diagnosed with unilateral hydronephrosis. 
Patients who demonstrated declining function in the hydronephrotic kidney with increasing pelvic dilation 
were recommended for pyeloplasty. They then randomized these patients to undergo either pelvic reduction at 
the time of pyeloplasty or not. They performed ultrasound at one, three, and six months postoperatively and 
repeated a MAG-3 diuretic renal scan at six months. They found a significant improvement in the degree of 
dilation in the pelvic reduction group at one and three months. However, at six months there was no significant 
difference between the two groups. Postoperative renal scans showed improved washout times in the pelvic 
reduction group although the authors point out that renal scans are unreliable indicators of obstruction. There 
was no difference in differential function at 6 months.
 This study confirms the results of several other retrospective series suggesting that pelvic reduction 
is not necessary. What makes this study unique is that the patients were randomized in a prospective manner 
and followed according to a set protocol. In addition, this is a well-controlled population of infants at a mean 
of just over one year of age. For those who still favor pelvic reduction, the results suggest that persistent or 
worsening hydronephrosis on ultrasound following pelvic reduction might be a more worrisome sign of failure 



779

Urological Survey

in the early post-operative period. It would certainly be interesting to see a follow-up study of these patients in 
another year or two to evaluate any changes in differential function of the kidneys over time.

Dr. M. Chad Wallis
Division of Pediatric Urology

University of Utah
Salt Lake City, Utah, USA

E-mail: chad.wallis@hsc.utah.edu

doi: 10.1590/S1677-55382010000600031

Is staging beneficial for Fowler-Stephens orchiopexy? A systematic review
Elyas R, Guerra LA, Pike J, DeCarli C, Betolli M, Bass J, Chou S, Sweeney B, Rubin S, Barrowman N, Moher 
D, Leonard M
Queens University, Kingston, Ontario, Canada
J Urol. 2010; 183: 2012-8

Purpose: Fowler and Stephens showed that by dividing the spermatic vessels a high intra-abdominal testis 
could be placed in the scrotum. Testicular atrophy is a potential complication of this technique. We conducted 
a systematic review to determine whether single or 2-stage Fowler-Stephens orchiopexy results in better tes-
ticular viability.
Materials and Methods: We searched electronic databases, clinical trial registries and gray literature. We included 
reports describing boys younger than 18 years with a primary outcome of “testicular viability and position.” 
We performed a meta-analysis using random effects models. Heterogeneity was assessed using forest plot and 
I(2) statistic.
Results: We identified 1,807 citations and included 61 articles. Single stage Fowler-Stephens orchiopexy was 
discussed in 9 articles, a 2-stage procedure in 36 and both approaches in 16. There were no randomized con-
trolled trials, and most studies were cohort or case series. The pooled estimate of success rates was 80% for 
single stage Fowler-Stephens orchiopexy (95% CI 75 to 86) and 85% for 2-stage Fowler-Stephens orchiopexy 
(95% CI 81 to 90). The pooled odds ratio of single stage vs 2-stage Fowler-Stephens orchiopexy was 2.0 (95% 
CI 1.1 to 3.9) favoring the 2-stage procedure. There was no difference in the success rate between laparoscopic 
and open techniques in either single or 2-stage Fowler-Stephens orchiopexy. There was no evidence of asym-
metry on the funnel plot. There were no complications reported with single stage, while ileus, hematoma and 
infection were the most common complications with 2-stage Fowler-Stephens orchiopexy.
Conclusions: Both techniques have a fairly high success rate but 2-stage Fowler-Stephens orchiopexy appears 
to carry a higher rate of success than the single stage approach (85% vs 80%, OR 2 in favor of 2-stage). Lapa-
roscopic and open techniques had the same success rate. However, the level of evidence of the studies was low, 
and a study of a more robust design, such as a randomized controlled trial, should be performed.

Editorial Comment
This study is a meta-analysis of the English literature regarding Fowler-Stephens orchiopexy. The authors sought 
to determine if either a one-stage or a two-stage procedure had better outcomes. Out of over 1,800 citations they 
were able to include 61 articles. As one might imagine, their were no randomized controlled trials and the overall 
quality of these studies was average. Despite this, the statistical analysis demonstrated a slight advantage to a 
staged Fowler-Stephens orchiopexy with a success rate of 85% versus an 80% success rate in the single stage 
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procedure. There was no significant difference noted between laparoscopic or open repair for either a single 
stage or a staged Fowler-Stephens orchiopexy. Those studies that looked at both a one-stage versus two-stage 
Fowler-Stephens orchiopexy were pooled together and favored a two-stage procedure with an odds ratio of 2, 
although the numbers in many of these studies were quite small. 

Although the strength of the data in this metaanalysis is not particularly strong it certainly favors a 
two-stage approach for these patients. Location of the testis and anatomy of the vas and vessels will vary from 
patient to patient. In addition, surgeon experience and comfort level with each of these procedures has to be 
taken into account. Having said that, however, this meta-analysis of the available literature gives the advantage 
to a staged procedure.

Dr. M. Chad Wallis
Division of Pediatric Urology

University of Utah
Salt Lake City, Utah, USA

E-mail: chad.wallis@hsc.utah.edu
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