
International

Official Journal of the Brazilian Society of Urology
Official Journal of the Thai Urological Association

Volume 35, Number 5, September - October,  2009

ISSN 1677-5538

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

Braz J Urol

Full T
ext O

nline Access Available

www.brazjurol.com.br

New - V
ideo Secti

on

MB49 bladder tumor cell culture exposed to variable concentration of curcumin, showing progressive apoptosis (Page 599)
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Four animals with no tumors were treated with 
curcumin to show the effect of the substance in the 
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COMMENTS

Curcumin is a polyphenol compound derived 

Figure 2 – Photomicrography of the MB49 bladder tumor cell culture exposed to variable concentration of curcumin, showing progres-
sive apoptosis. In concentrations above 100 mM there are no viable cells.
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EDITOR’S COMMENT

International Braz J Urol

Effects of Curcumin in Bladder Tumor

Including original contributions and editorial comments, the September – October 2009 issue of the 
International Braz J Urol presents contributions from 14 different countries, and as usual, the editor’s com-
ment highlights some papers. 

Doctor Leite and colleagues, from University of Sao Paulo Medical School, SP, Brazil, studied on 
page 599 the effects of curcumin in vitro and in vivo using the orthotropic syngeneic bladder tumor animal 
model MB49. They found that curcumin promotes apoptosis of bladder tumor cells in vitro. In vivo tumors 
of animals treated with curcumin were significantly smaller as compared to controls. Using immunohisto-
chemistry, it was demonstrated a decrease in the expression of Cox-2 by 8% and Cyclin D1 by 13% in the 
animals treated with curcumin; both genes regulated by NF-κB and related to cell proliferation. In this study, 
it was showed that curcumin acts in bladder urothelial cancer, possibly dowregulating NF-κB-related genes, 
and could be an option in the treatment of urothelial neoplasms. Dr. Brant A. Inman, from Duke University 
Medical Center, Durham, NC, USA, provided an important editorial comment on this paper.

Doctor Mitterberger and co-workers, from Medical University Innsbruck, Austria, compared on page 
532 the detection of urinary stones using standard gray scale ultrasound for diagnostic accuracy using the 
color Doppler “twinkling sign”. They studied 41 patients presenting at least one urinary stone on unenhanced 
CT evaluation of the kidneys or ureters. Each patient was evaluated using gray scale ultrasound and color 
Doppler imaging by an observer who was blinded to the CT results. It was found that 77 stones were present 
in 41 patients. Based upon gray scale sonography the diagnosis of stone was made with confidence in 66% 
(51/77) of locations. Based upon Doppler sonography using the twinkling sign, the diagnosis of stone was 
made with confidence in 97% (75/77) of locations. The authors concluded that the color Doppler twinkling 
sign improves the detection, confidence and overall accuracy of diagnosis for renal and ureteral stones with 
minimal loss of specificity. Dr. Anup Patel, from the Imperial College School of Medicine, London, UK, 
provided an editorial comment to this manuscript.

Doctor Nepple and co-workers, from University of Iowa, USA, evaluated on page 559 the concordance 
in Gleason score and laterality between biopsy and radical retropubic prostatectomy (RRP) specimens and 
factors that influenced this relationship. It was reviewed 538 prostate cancer diagnoses to identify men with 
prostate biopsy and RRP specimens. Discordance in Gleason score was defined as any change in Gleason 
score. A total of 152 men underwent RRP with biopsy showing Gleason < 7 in 56%, 7 in 36%, and > 7 in 8%. 
Biopsy involvement was unilateral in 59% and bilateral in 41%. Compared to the biopsy, RRP Gleason score 
was concordant in 76 (50%), higher in 51 (34%), and lower in 25 (16%). Bilateral involvement was concor-
dant in 97%, while unilateral involvement was concordant in only 20%. Both Gleason score and laterality 
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were concordant in only 26%. Gleason concordance was higher in those with 8 or more cores compared to 
< 8 cores taken (54% vs. 34%, p = 0.046), but concordance was not affected by age, PSA, prostate volume, 
or length of time from biopsy to RRP. During later years, concordance did not improve despite taking more 
cores. It was concluded that prostate biopsy underestimated prostatectomy Gleason score in 34% of men and 
bilateral involvement in 80% of those with unilateral disease on biopsy. Taking at least eight cores improves 
the accuracy of the prostate biopsy.

Doctor Amaro and colleagues, from School of Medicine, UNESP, Botucatu, Brazil, evaluated on 
page 592 the prevalence and risk factors of fecal and urinary incontinence (UI) in Brazilian women. A to-
tal of 685 women older than 20 years of age answered a questionnaire about urinary and fecal symptoms, 
clinical and obstetric antecedents. They were grouped according to presence or absence of UI. Urinary and 
fecal incontinence was reported in 27% and 2% of cases, respectively. Mean age of incontinent women was 
significantly higher than continent ones. Incontinent women had a mean number of micturitions significantly 
higher than the continent ones. On average, incontinent women had higher rate of pregnancies and vaginal 
delivery when compared to the continent ones. Body mass index (BMI) was significantly higher in incontinent 
participants and in women with no UI complaints (27.35 vs. 24.95, p < 0.05). Fecal incontinence prevalence 
was 2% and occurred exclusively in patients with UI. It was concluded that vaginal delivery and high BMI 
have been identified as risk factors for UI development while aging and number of pregnancies may be 
correlated factors. Dr. M. Serati, from University of Insubria, Varese, Italy and Dr. Kyle J. Wohlrab, from 
Alpert Medical School at Brown University, Providence, Rhode Island, USA, provided interesting editorial 
comments on this paper.

Doctor Shtricker and collaborators, from Tel Aviv Central Consulting Clinic, Israel, analyzed on 
page 551 the management of mildly elevated (4.0-10.0 ng/ml) prostate specific antigen (PSA) with immedi-
ate prostate biopsy, antibiotic treatment, or short term monitoring PSA level for 1-3 months. After studying 
135 men, with 65 (48.1%) having received antibiotics (group 1); the PSA levels decreased in 39 (60%) of 
which, sixteen underwent a biopsy which demonstrated prostate cancer in 4 (25%). Twenty-six (40%) patients 
of group 1 exhibited no decrease in PSA levels; seventeen of them underwent a biopsy that demonstrated 
cancer in 2 (12%). The other 70 (51.9%) patients were not treated with antibiotics (group 2); the PSA levels 
decreased in 42 (60%) of which, thirteen underwent a biopsy which demonstrated prostate cancer in 4 (31%). 
In the other 28 (40%) patients of group 2 there was no demonstrated decrease in PSA, nineteen of these 
subjects underwent a biopsy that demonstrated cancer in 8 (42%). It was concluded that it appears to be no 
advantage for administration of antibacterial therapy with initial PSA levels between 4-10 ng/mL without 
overt evidence of inflammation. Dr. Noboru Hara, from Niigata University, Japan, Dr. Kenneth G. Nepple & 
Dr. Terry L. Wahls, from University of Iowa, USA, Dr. Arnauld Villers, from Hôpital Claude-Huriez, Lille, 
France and Dr. Stacy Loeb, Johns Hopkins Medical Institutions, Baltimore, MD, USA, provided important 
editorial comments that give balance on this paper.

Francisco J.B. Sampaio, M.D.
Editor-in-Chief
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Minimally Invasive Urological Surgery
International Braz J Urol Vol. 35 (5): 514-520, September - October, 2009

New Trends in Minimally Invasive Urological Surgery

Prabhakar Rajan, Burak Turna

Section of Surgery (PR), Division of Cancer Sciences and Molecular Pathology, University of 
Glasgow, United Kingdom, and Department of Urology (BT), Ege University School of Medicine, 
Izmir, Turkey

ABSTRACT

Purpose: The perceived benefits of minimally-invasive surgery include less postoperative pain, shorter hospitalization, 
reduced morbidity and better cosmesis while maintaining diagnostic accuracy and therapeutic outcome. We review the 
new trends in minimally-invasive urological surgery.
Materials and Methods: We reviewed the English language literature using the National Library of Medicine database to 
identify the latest technological advances in minimally-invasive surgery with particular reference to urology.
Results: Amongst other advances, studies incorporating needlescopic surgery, laparoendoscopic single-site surgery , mag-
netic anchoring and guidance systems, natural orifice transluminal endoscopic surgery and ��e�ible robots were considerednatural orifice transluminal endoscopic surgery and ��e�ible robots were considered and ��e�ible robots were considered 
of interest. The results from initial animal and human studies are also outlined. 
Conclusion: Minimally-invasive surgery continues to evolve to meet the demands of the operators and patients. Many 
novel technologies are still in the testing phase, whilst others have entered clinical practice. Further evaluation is required 
to confirm the safety and efficacy of these techniques and validate the published reports.

Key words:  urology; surgical procedures, minimally invasive; laparoscopy; robotics
Int Braz J Urol.  2009; 35: 514-20

INTRODUCTION

 Minimally-invasive surgery (MIS) is a term 
that encompasses a variety of procedures that avoidthat avoid 
open surgery in favor of closed or local procedures 
with less trauma. The definition of �minimally-inva-The definition of �minimally-inva-
sive” is being constantly revised to include surgical 
techniques that allow reduced trauma, decreasedreduced trauma, decreasededuced trauma, decreased 
morbidity, less postoperative pain, shorter hospitalshorter hospital 
stay and better cosmetics in conjunction with com-
parable diagnostic accuracy and therapeutic outcome 
to open surgery. In the urological armamentarium,In the urological armamentarium, 
MIS involves endoscopy, laparoscopy and robotics 
to access the urinary tract and associated organs for 
diagnosis and treatment.

 �evie�� �rticle�evie�� �rticle

 The laparoscopic renaissance began in the 
1980s with laparoscopic cholecystectomy, but it 
was not until 1991 that Clayman et al. pioneered 
laparoscopic nephrectomy (1). Since then, MIS has 
undergone a technological revolution and is now 
commonplace in modern urological practice for a 
variety of diagnostic, ablative and reconstructive 
procedures.
 Urological laparoscopy usually involves the 
use of several (3 to 6) trocars for tissue dissection, re-
traction, ablation and reconstruction. Efforts are on the 
horizon to further decrease associated surgical mor-
bidity and improve aesthetic outcome. For e�ample, 
small laparoscopes, trocars, and operative instrumentsmall laparoscopes, trocars, and operative instrumentsall laparoscopes, trocars, and operative instruments 
minimize abdominal trauma and optimize cosmetic 
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results. In this conte�t, another approach, natural orifice 
transluminal endoscopic surgery (NOTES), endeavours 
to diminish treatment morbidity. This trend is clearly 
seen in the published urological literature. Despite the 
rapid increase in the number of publications in the field, 
there is a wide variation in terminology. For this reason, 
the Urologic NOTES Working Group has proposed 
that NOTES and laparoendosopic single-site surgery laparoendosopic single-site surgery 
(LESS) be accepted as common terms in order to define 
these new procedures for better scientific communica-for better scientific communica-
tion (�). (�)..
 In this review, we outline the recent advances 
in MIS in urology with a special emphasis on needle-
scopic surgery, LESS, NOTES, magnetic anchoringLESS, NOTES, magnetic anchoring, NOTES, magnetic anchoring 
and guidance systems (MAGS) and ��e�ible robots.

NEEDLESCOPIC LAPAROSCOPY

 Needlescopic surgery (NS) is a refinement of 
laparoscopic surgery in which instruments and ports 
smaller than 3-mm in diameter are used as compared 
with standard 5-mm and 10-mm sizes used in con-
ventional laparoscopy. NS was initially introduced 
for diagnostic purposes in gynecology, has since been 
used for several other procedures (3-6).
 Controversy remains to whether or not all ports 
should be �needlescopic”, or if a combination of sizes 
is acceptable. Clearly, in ablative procedures, there 
is no advantage in using a completely needlescopic 
technique and subsequently e�tending the incision to 
remove the specimen. The perceived advantages of 
NS include incisions, which do not require suturing, 
reduced wound complications, undetectable scars, 
reduced analgesia, reduced risk of incisional hernias, 
and faster recovery (5). The disadvantages of NS in-
clude loss of image quality through miniaturization of 
rod-lens scopes. Although more e�pensive fiber-optic 
scopes provide better image quality, these devices are 
fragile and visualization is often suboptimal for com-
ple� procedures. The �-mm instruments lack tensile 
rigidity, and have weaker grasping capabilities. Thus, 
NS can be technically more demanding, resulting in 
longer operating times (5).
 Soble and Gill have performed a number 
of NS procedures including adrenalectomy, ne-
phrectomy, nephroureterectomy and e�ploration for 

cryptorchidism using a combination of needlescopic 
and standard ports (6). This group also reported shorter 
operative time, less blood loss, shorter hospital stay and 
convalescent period with needlescopic adrenalectomy 
as compared with laparoscopic adrenalectomy (7).
 Despite several published reports using NS, 
data from randomized controlled trials are lacking in 
urology and studies in general surgery are not firmly 
conclusive (5,8). Furthermore, the technical difficul-
ties and lack of wider availability associated with NS 
and more recent technological advances have resulted 
in this technique failing to gain wider acceptance in 
the urological community. However, needlescopic 
instruments have recently been popularized again 
for additional instrumentation during reconstructive 
LESS procedures (9).

LAPAROENDOSCOPIC SINGLE-SITE 
SURGERY (LESS)

 At present, most laparoscopic procedures are 
usually performed using at least 3 ports: one camera 
port and � or more instrument ports. Using novel in-
struments, LESS has emerged as another alternative to 
standard laparoscopy with lesser morbidity. Develop-
ments in instrument and port technology have facili-
tated multiple instruments to be inserted through a 
single port. Single port laparoscopic cholecystectomy 
and appendectomy have both been undertaken with 
the aid of a transabdominal stay sutures (10,11).
 Rane et al. presented a preliminary report 
in the urological field using a single port device for 
various urological procedures (1�). Simple nephrec-
tomy and transperitoneal ureterolithotomy have been 
performed by inserting a single 5-mm 30 degree tele-
scope and two 5-mm working instruments using the 
R-Port® SPA system (Advanced Surgical Concepts, 
Dublin, Ireland). Desai et al. published an initial 
� cases of single port transumbilical nephrectomy 
and pyeloplasty using the R-Port®, inserted through 
a transumbilical incision (13). Novel, specialized 
instruments, curved at the shaft, were used. A �-mm 
needle-port (MiniSite, USSC, Norfolk, CT, USA) was 
also inserted to facilitate suturing during single-port 
laparoscopic pyeloplasty. The same group has also de-
scribed single-port laparoscopic donor nephrectomy 
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and single-port laparoscopic partial nephrectomy 
using the R-Port® (14,15).
 Kaouk et al. presented their e�perience with 
single-port laparoscopic urological surgery using the 
Uni-X Single Port Access Laparoscopic System (Pna-
vel Systems, Morganville, NJ, USA) in 14 patients, 
including radical prostatectomy in 4, renal cryotherapy 
in 4, wedge kidney biopsy in 1, radical nephrectomy in 
1, and abdominal sacrocolpope�y in 4 using the trans-
peritoneal or retroperitoneal approach (16,17). A 5 mm 
laparoscope with a ��e�ible, steerable tip was employed 
(Olympus Surgical, Orangeburg, NY, USA). The au-
thors completed all cases successfully without the need 
of conversion to a standard laparoscopic approach. 
Goel and Kaouk described a new technique during 
cryotherapy using the same single multi-channel port: 
Single Port Access Renal Cryoablation (SPARC) (18). 
The novel multi-channel single port was positioned in 
the umbilicus during the transperitoneal approach and 
at the tip of the 1�th rib during the retroperitoneal ap-
proach in 6 patients. The authors reported the SPARC 
technique to be safe and feasible for small renal masses. 
Recently, Desai et al. presented the initial report of 
single-port transvesical enucleation of the prostate  pro-
cedure for surgical treatment of large-volume benign 
prostatic hyperplasia (19).
 Although ��e�ible laparoscopic instruments 
allow parallel insertion through a single port, surgical 
range of motion is limited and �scissoring” of instru-
ments is frequent. The transperitoneal approach offers 
virtually scarless surgery since the surgical incision 
is hidden in the umbilicus. A recent case-control 
comparison of 11 cases of single port nephrectomy 
with �� cases of standard laparoscopic nephrectomy 
suggested that LESS is equally efficacious to standard 
laparoscopy (�0). The cosmetic outcome of LESS is 
certainly promising, but further prospective studies 
are required to better define the role of LESS and 
fully evaluate the potential advantages of this novel 
technique over standard multi-port laparoscopy.

NATURAL ORIFICE TRANSLUMINAL 
ENDOSCOPIC SURGERY (NOTES)

 A new and e�citing development in MIS is 
NOTES. The principle of NOTES is to access the 

abdominal cavity via natural orifices without any 
incision in the abdominal wall. Although initial proce-
dures have been performed via the transgastric route, 
the definition of NOTES includes other routes of 
access to the peritoneal cavity (�1). These other sites 
are transvaginal, transvesical or transrectal. NOTES 
offers the possibility of �scar-free” surgery and could 
eliminate complications of traditional laparoscopy 
(e.g. abdominal wall pain, wound infection, incisional 
hernia) specifically in high-risk patient populations 
such as the critically-ill and the morbidly-obese.
 The feasibility of natural orifice surgery was 
first demonstrated in �00� by Gettman et al., who 
successfully performed transvaginal nephrectomy 
in a porcine model (��). Kaloo et al. first used the 
acronym NOTES in the literature when reporting on 
transgastric liver biopsies in a porcine model (�3). A 
standard duodenoscope was advanced into the peri-
toneal cavity through a puncture in the gastric wall, 
which was later closed using standard surgical clips. 
Successful survival studies to prove the feasibility of 
NOTES also include tubal ligation, gastrojejunos-
tomy, oophorectomy, cholecystectomy and partial 
hysterectomy in animal models. Several pioneering 
groups have undertaken NOTES procedures in hu-
mans after successful laboratory e�perience using 
transgastric (appendicectomy, liver biopsy, fallopian 
tube ligation, cholecystectomy, peritoneoscopy), 
transvaginal (cholecystectomy, peritoneoscopy), and 
transvesical (peritoneoscopy) approaches (�4).
 In view of the rapid development in this field, 
the Natural Orifice Surgery Consortium for Assess-
ment and Research (NOSCAR) Working Group was 
formed to identify fundamental challenges to the safe 
introduction of NOTES in humans (�1). Identified is-
sues included peritoneal access, closure, prevention of 
infection, suturing, spatial orientation, development 
of stabilizing platform, and management of complica-
tions. Studies, thus far, have used different prophylac-
tic antibiotic protocols and a variety of devices to close 
the visceral defect or allowed spontaneous closure.
 Clayman et al. reported a trans-vaginal single-
port �NOTES” nephrectomy in a non-survival porcine 
model (�5). A single 1�-mm port was sited in the 
midline, and a four-channel TransPort Multi-Lumen 
Operating Platform (USGI Medical, San Clemente, 
California, USA) was passed transvaginally. The renal 
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artery and vein were obtained via the 1�-mm port and 
the kidney removed via the vagina in an EndoPouch 
retriever. Lima et al. used a combined transgastric 
and transvesical approach for nephrectomy in the 
porcine model (�6). The renal vessels and ureter were 
ligated separately with ultrasonic scissors which were 
introduced through the transvesical port. Similarly, 
Isariyawongse et al. reported the feasibility of a pure 
NOTES nephrectomy using standard laparoscopic in-
struments through a modified transvaginal trocar in a 
porcine model (�7). Transgastric visualization guided 
the introduction of a second transvaginal endoscope 
through a novel laparoscopic trocar. The Urology 
Working Group on NOTES was quickly formed by 
the pioneers in this field in order to address important 
aspects of NOTES and LESS in urology (�8). The 
goals of the group was to define the nomenclature, 
increase awareness and training of NOTES, guide the 
scientific principles, and most importantly provide an 
outlet to share the discoveries in this field.
 To date, no information is available on the 
perceived advantages of decreased postoperative 
pain, the risks of intra-abdominal sepsis due to iatro-
genic visceral perforation or the long-term effects in 
humans. Other controversies include the possibility 
that NOTES may not be suitable in morbidly-obese, 
who may have increased intra-abdominal adipose tis-
sue, and a blunted response to peritonitis. While both 
NOTES and LESS are considered �scarless surgery”, 
NOTES requires specific instrumentation and e�per-
tise, conversion to standard laparoscopy is difficult, 
the abdominal access is indirect and the endoscopic 
perspective is different from standard laparoscopy.
 In addition, the available instruments for 
NOTES have yet several limitations. However, 
despite this information gap, preliminary human as-
sessments for urological surgery have already been 
conducted to evaluate the hybrid transvaginal NOTES 
nephrectomy for benign disease (�9).

MAGNETIC ANCHORING AND 
GUIDANCE SYSTEMS (MAGS)

 A significant limitation of standard lapa-
roscopy is the conically-shaped fi�ed working area 
(envelope) of each port centered on the fulcrum at the 

trocar. The use of multiple ports improves intra-ab-
dominal visibility and ergonomics, but can contribute 
to reduced cosmesis, postoperative pain, increased 
risk of bleeding and trocar-related intra-abdominal 
injury. Some of these issues are addressed by robot-
assisted surgery, which require multiple trocars, but 
is restricted by even smaller working envelopes and 
associated with hand-eye dissociation and lack of 
tactile perception.
 A system of magnetically-anchored instru-
ments for single-port laparoscopy has been recently 
developed (30). This consisted of e�ternal neo-
dymium-iron-boron magnetic anchors, an internal 
camera system and a hook cautery supported by 
an intra-abdominal robotic arm. The system can be 
deployed through a single port and positioned by 
manipulating the e�ternal magnets. Two laparoscopic 
nephrectomies have been successfully completed in 
a non-survival porcine model without any complica-
tions (31). Based on their animal e�perience, Cadeddu 
et al. described their initial e�perience with MAGS 
during laparoscopic nephrectomy and appendectomy 
in � humans at the �009 Annual Meeting of the Ameri-
can Urological Association (3�).

FLEXIBLE ROBOTS

 MIS requires certain psychomotor skills to 
cope with technological and procedural demands. 
Major obstacles include comple�ity of instrument 
controls, restricted vision and mobility, difficult hand-
eye coordination, and the lack of tactile perception. 
Some of these issues are addressed by robotic surgery, 
which augments the surgeon’s capabilities and facili-
tates task performances.
 Multiple instruments simultaneously passing 
through natural orifices pose ergonomic difficulties 
and instruments must be ��e�ible throughout their 
entirety to access the peritoneal cavity at any particu-
lar level. In addition, there are limitations as regards 
the control of the endoscopes, the endoscope tips, 
and instruments passed through the working chan-
nels. Recent research has focused on automation of 
endoscopy using ��e�ible robotic devices.
 Endoscopy works like a volumetric pump 
with the pushing action of the operator, being trans-
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lated into advancement of the tip, and torsional move-
ment used to navigate bends. Automation requires 
locomotion and distal tip steering of the robot in 
the lumen. Using biologically-inspired technology, 
inchworm and other intelligent devices that �sense” 
surroundings have been designed (33) and tested in 
vitro in a porcine model for colonoscopy (34).
 In vivo camera robots, unconstrained by the 
port position, can enhance intra-abdominal visual-
ization. The efficacy of an in vivo camera robot was 
compared with a standard laparoscopic camera for 
simulated surgical tasks, and results demonstrated 
no significant difference in performance between the 
two systems (35). Using only a mobile in vivo camera 
robot for visual feedback, laparoscopic cholecystec-
tomy has been successfully performed in the porcine 
model. The robot was inserted through a trocar into 
the abdominal cavity and allowed remote e�ploration 
of the cavity (36).
 A second fi�ed-base-type in vivo robot has 
been designed with spring-loaded tripod legs, which 
can be folded during insertion through a traditional 
trocar (33). After insertion, the robot was positioned 
using traditional laparoscopic tools. Successful pros-
tatectomy and nephrectomy have been undertaken 
using video feedback from both this camera system 
and a laparoscope in an animal model.
 A novel remotely-controlled robotic catheter 
device (Hansen Medical System, Mountain View, 
CA, USA) has been successfully used to evaluate 7 
patients presenting for mapping and/or ablation of 
atrial arrhythmia (37). This device enables the clini-
cian to remotely position and maneuver a catheter tip. 
An adaptation of the system was used to successfully 
carry out ��e�ible ureterorenoscopy and holmium laser 
lithotripsy in the porcine model (38). The authors 
reported the potential advantages of the novel robotic 
system to have increased range of motion, instrument 
stability, and improved ergonomics compared with 
conventional manual ��e�ible ureterorenoscopy.
 Recently, NOTES has been performed in 
a porcine model by an endoluminal robot capable 
of transgastric abdominal e�ploration (39). Under 
endoscopic control, a gastrotomy was created, and 
the robot was deployed into the peritoneal cavity. A 
helical wheel design provided traction for mobility 
while causing no observable tissue damage.

GENERAL COMMENTS

 The enthusiasm for MIS is evident through 
the number of recent reports published in the litera-
ture. In urological surgery, preliminary data suggests 
that NS can provide promising results. Improvement 
of �-mm instrumentation and optical technology is 
warranted. LESS provides a further advance towards 
a �scar-free” procedure, and outcomes from initial 
studies are promising. Regarding ablative procedures, 
a single incision will need to be e�tended to remove 
the specimen transabdominally, although this is pos-
sible via natural orifices.
 The urologist’s home territory in urinary 
tract endoscopy is undoubtedly advantageous to the 
development of NOTES in urology. However, the 
perceived benefits and safety considerations need 
to be conclusively demonstrated in survival animal 
studies and translated into clinical studies before 
NOTES is universally accepted. NOSCAR has issued 
guidelines on the safe pursuit of NOTES to avoid 
complications associate with premature adoption of 
the technique. Moreover, the recently formed Urology 
Working Group on NOTES is committed to safely and 
systematically implement NOTES in urology.
 LESS, NOTES and fle�ible robots chal-
lenge the basic principle of MIS. Endoscopic views 
with NOTES differ from standard laparoscopy, and 
specialized instruments are required as standard 
instruments and endoscopes are too ��e�ible to pro-
vide robust grasping and retraction. Unlike NOTES, 
specific e�pertise is not required for LESS, however, 
ergonomic triangulation, Azimuth and manipulation 
angles cannot be achieved using standard instrumen-
tation through a single port. MAGS may facilitate 
intracorporeal instrument manipulation without the 
constraints of standard laparoscopy and robot-assisted 
surgery.
 Remotely-controlled robotic catheter devices 
facilitate precise scope-tip positioning, improved ergo-
nomics, and reduced radiation e�posure in urological 
procedures. Multiple endoluminal and intraperitoneal 
robotic devices may enhance visualization and allow 
performance of comple� tasks. Application of these 
technologies to ��e�ible endoscopy and laparoscopy 
will allow the surgeon to have better control of instru-
ments deployed through a natural orifice, and may 
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even prove more cost-effective than robot-assisted 
surgery.

CONCLUSIONS

 MIS continues to evolve to meet the demands 
of the pioneering operators and patients. Many novel 
technologies are still in the testing phase, whilst others 
have entered clinical practice. With further improve-
ments in technology, minimally-invasive procedures 
under the combinatorial control of multiple devices on 
a single stable platform could become the preferred ap-
proach for the management of certain diseases in select 
patients. The safety, efficacy and clinical benefit will 
need to be clearly demonstrated whether these currently 
technically-demanding procedures are to be universally 
accepted. Until then, they will remain the domain of 
the e�perienced and pioneering laparoscopist.
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ABSTRACT

Prostate-specific antigen (PSA) has been used for prostate cancer detection since 1994. PSA testing has revolution-
ized our ability to diagnose, treat, and follow-up patients. In the last two decades, PSA screening has led to a substantial 
increase in the incidence of prostate cancer (PC). This increased detection caused the incidence of advanced-stage disease 
to decrease at a dramatic rate, and most newly diagnosed PC today are localized tumors with a high probability of cure. 
PSA screening is associated with a 75% reduction in the proportion of men who now present with metastatic disease and 
a 32.5% reduction in the age-adjusted prostate cancer mortality rate through 2003. Although PSA is not a perfect marker, 
PSA testing has limited specificity for prostate cancer detection, and its appropriate clinical application remains a topic 
of debate. Due to its widespread use and increased over-detection, the result has been the occurrence of over-treatment of 
indolent cancers. Accordingly, several variations as regards PSA measurement have emerged as useful adjuncts for pros-
tate cancer screening. These procedures take into consideration additional factors, such as the proportion of different PSA 
isoforms (free PSA, complexed PSA, pro-PSA and B PSA), the prostate volume (PSA density), and the rate of change in 
PSA levels over time (PSA velocity or PSA doubling time). The history and evidence underlying each of these parameters 
are reviewed in the following article.

Key words:  prostate cancer; diagnosis; prostate-specific antigen; biopsy
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INTRODUCTION

 Prostate-specific antigen (PSA) was approved by 
the United States Food and Drug Administration (FDA) 
in 1986 to monitor men with prostate cancer (PC). In 
1994, it was approved for cancer detection. PSA testing 
revolutionized our ability to diagnose, treat, and follow-
up patients. In the last decades, PSA screening has led to a 
substantial increase in the incidence of PC. This increased 
detection has caused the incidence of advanced-stage 
disease to decrease at a dramatic rate, and most recently 
diagnosed PC today are localized tumors with a high 
probability of cure (1).
 Despite the shift toward improved detection 
and early diagnosis, controversy still exists regarding 

 �e�ie�� Article�e�ie�� Article

the merits of screening. As a result of PSA screen-
ing, the lifetime risk of being diagnosed with PC has 
increased to 16%, whereas the risk of dying from 
the disease is only 3.4% (2). Increased detection of 
slow-growing or relatively benign cancer can be a 
contributing factor to the large discrepancy between 
incidence and mortality rates. These cancers do not 
necessarily require definitive treatment, raising con-
cerns about overdiagnosis and overtreatment. Patients 
with non-life-threatening disease may unnecessarily 
be exposed to sexual, urinary, and bowel dysfunction 
that can occur after any therapy for PC (3).
 There is currently no consensus among health 
organizations regarding routine PSA screening for PC. 
Opponents claim there is no conclusive evidence that 



522

PSA  for Prostate Cancer Detection

early detection and treatment influence the overall death 
rate, and screening can result in great morbidity. How-
ever, there is evidence that screening is responsible 
for a decrease in cancer-specific mortality. Bartsch 
et al. assessed PC mortality in Tyrol, Austria. In this 
region, 86.6% of men had gone through PSA testing at 
least once, and radical prostatectomy was the primary 
treatment option. Cancer mortality declined at a sig-
nificantly faster rate in Tyrol than in the rest of Austria, 
where screening was not as widely used (54% vs. 19%, 
P = 0.001). The investigators concluded that the reduc-
tion in mortality was probably due to early detection, 
consequent down-staging and effective treatment (4).
 The Prostate, Lung, Colorectal, and Ovarian 
Cancer Screening Trial and the European Random-
ized Study of Screening for Prostate Cancer are two 
large, randomized studies addressing the question: 
does screening improve prostate cancer-specific 
mortality? It is hoped that both studies can provide 
further insight into PSA testing and its role in reducing 
prostate cancer mortality.
 PSA is a valuable tool for detecting 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, not a PC marker. 
Elevated levels in the blood may be driven by condi-
tions such as benign prostatic hyperplasia (BPH) and 
prostatitis (5). None of the PSA cut-offs currently in 
use consistently identify patients with PC and exclude 
patients without cancer. PC incidence in patients with 
PSA levels below the accepted level of 4.0 ng/mL is 
similar to the incidence of prostate cancer in patients 
with PSA between 4.0-10.0 ng/mL, which leads some 
experts to state that it should not be used as a PC 
marker (6).
 The issues regarding PSA accuracy have led 
investigators to evaluate additional methods of analyz-
ing PSA data, including the use of PSA derivatives and 
others biomarkers to improve PSA efficacy in detecting 
PC. Despite the discovery of many new biomarkers, 
only a few have shown some clinical value.

PSA  BIOLOGY

 PSA is a serine protease member of the human 
kallikrein family. It is produced in both normal and 

cancerous prostate tissue and secreted into seminal 
fluid. Its physiologic function is to liquefy semen from 
its gel form (7). Normal prostate architecture keeps 
PSA confined to the gland, and only a small portion is 
leaked into the circulation. PSA circulates in free and 
complexed forms. Free forms represent 5%-35% of 
total PSA. Complexed forms (65%-95%) are bound 
to protease inhibitors. Binding inactive protease and 
PSA in the blood has no catalytic activity (8).
 Serum PSA elevations occur as a result of dis-
ruptions in the prostate architecture that allow PSA to 
enter the circulation. This can occur in disease settings 
(PC, BPH, or prostatitis) or after prostate manipula-
tion (massage, biopsy, or transurethral resection). 
Increased levels in PC patients cannot be explained 
by increased synthesis. In fact, PSA expression is 
slightly decreased in cancer tissue (9).
 PSA expression is strongly influenced by 
androgens. Patients using 5α-reductase agents such 
finasteride and dutasteride show a 50% decrease in 
detectable PSA level and should have their level 
doubled to reflect the correct estimated PSA level 
(10).
 Ethnicity, age, and body mass index (BMI) 
can also influence PSA levels. Black men without PC 
show higher levels compared with white men, prob-
ably reflecting a higher expression by benign prostate 
tissue (11). Lower levels of PSA in obese men, which 
may be related to the influence of estrogen, can mask 
the presence of significant cancer (12).

PSA  AS  A  DETECTION  TOOL  FOR 
PROSTATE  CANCER

 Prostate cancer risk varies according to serum 
PSA levels. Initially, a threshold of 4.0 ng/mL was 
recommended as the level at which a man should 
undergo prostate biopsy. This value was based on 
studies on healthy men showing that 97% of men 
older than 40 had PSA levels ≤ 4.0 ng/mL. Sensitivity 
and specificity of this threshold were 20% and 94%, 
respectively (13). Moreover, the 4.0 ng/mL threshold 
has a positive predictive value of only 37% and a 
negative predictive value of 91%, which translates 
into a 25% probability that a man in the 4.0-10.0 
ng/mL zone has cancer (14).
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 Since prostate biopsies are rarely performed 
on men with low PSA levels, specificity and sensitiv-
ity of PSA are more difficult to validate. The Prostate 
Cancer Prevention Trial was the first study to assess 
PC incidence and aggressiveness in men with low PSA 
levels and a normal digital rectal examination. The 
trial was designed to examine the association between 
finasteride and PC risk; prostate biopsies were offered 
to all men in the placebo arm at the end of the 7-year 
study. Overall, cancer detection in the placebo group 
was 15%, and high-grade prostate cancer was found 
in 15% of the patients. Among men with PSA levels 
≤ 0.5, 0.6-1.0, 1.1-2.0, 2.1-3.0, and 3.1-4.0 ng/mL, 
the incidence of prostate cancer was 7%, 10%, 17%, 
24%, and 27%, respectively. The cancer incidence in 
patients with PSA levels above 2.0 ng/mL differed 
only slightly from those with PSA between 4.0 and 
10.0 ng/mL (15). This study revealed that PC is not 
rare with a PSA below 4.0 ng/mL, and aggressive PC 
was found even in patients with PSA levels below 1.0 
ng/mL.
 Table-1 shows the sensitivity and specificity 
of different PSA thresholds. Attempts to improve 
detection by lowering the PSA threshold are subject 
to a higher false positive rate. For example, lowering 
the threshold to 2.6 ng/mL would raise sensitivity to 
40%, but it would increase the false positive rate to 
18.9%, translating into more unnecessary biopsies. 
Thresholds higher than 4.0 ng/mL would miss some 
aggressive diseases. Catalona et al. demonstrated 
that one third of prostate cancers detected with PSA 

above 4.0 ng/mL already had extracapsular disease, 
and the likelihood of having organ-confined disease 
at radical prostatectomy was 81%, 74%, and 72% in 
men with PSA levels of 2.6-4.0, 4.1-7.0, and 7.1-10.0, 
respectively (16).
 Positive PC familiar history is also important. 
In those men, the likelihood of PC diagnosis in is 
20%, 13%, 17.9%, 29.4% and 77.8% in men with PSA 
levels of < 0.5, 0.5-1.0, 1.1-2.0, 2.1-3.0, and 3.1-4.0, 
respectively (17).
 The threshold of 4.0 ng/mL has been criticized 
both for not being able to identify cancer (including 
high-grade) in patients and for encouraging unneces-
sary prostate biopsies. Establishing a single PSA cut-
off for recommending biopsy might be inappropriate. 
No single value can definitively place men into groups 
of high and low risk (18). PSA is not diagnostic; it 
helps assess each man’s risk for PC and should be 
used together with other parameters to decide when 
a prostate biopsy would be appropriate.

PSA  DERIVATIVES

 PSA derivatives represent permutations of 
total PSA that have been tested in clinical practice to 
improve its sensitivity and specificity. These methods 
can help identify patients at risk for PC when total 
PSA (tPSA) does not clearly identify them. The use 
of PSA derivatives provides a better understanding 
of an individual’s risk, allowing improved detection 
rates while avoiding unnecessary biopsies.

PSA  AND  AGE

 PSA levels vary through life, but the median 
PSA level increases over time, mainly after the age of 
50, when prostate conditions such as benign prostatic 
hyperplasia (BPH), prostatitis, and PC become more 
common. Age-specific PSA reference ranges have 
been proposed as a means of increasing sensitivity 
of detection in younger men and specificity in older 
men. Different thresholds have been established based 
on the 95th percentile among healthy populations. It 
was hoped that matching the PSA threshold to the 
patient’s age would avoid unnecessary biopsies and 

Table 1 – Sensitivity and specificity of different PSA 
thresholds.

PSA (ng/mL) Sensitivity (%) Specificity (%)

1.1 83.4 38.9
2.1 52.6 72.5
2.6 40.5 81.1
3.1 32.2 86.7
4.1 20.5 93.8
6.1 4.6 98.5
4.1 0.9 99.7

PSA = prostate-specific antigen.
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overdetection in older men while diagnosing more in-
stances of cancer in younger men (Table-2). However, 
further studies, showed that age-specific PSA cutoffs 
missed 20% to 60% of cancer in men older than 60 
years of age (19). Because of this lack of sensitivity, 
age-specific PSA has not been uniformly accepted.
 Studies have indicated that PSA level increas-
es even decades before PC has been diagnosed. Loeb 
et al. studied 1,178 men in their 40s with risk factors 
for PC. The risk of subsequent cancer detection was 
14.6-fold higher for men with a baseline PSA level 
between 0.7 and 2.5 ng/mL than for men with levels of 
< 0.7 ng/mL (20). In a cardiovascular risk assessment 
study of 21,227 men in Sweden, Lilja et al. showed 
increased PSA levels up to 20 years before clinical 
manifestation of advanced disease. Men with PSA 
1.01-2.0 ng/mL had a 2.5-fold increased risk of PC 
compared to men with PSA ≤ 0.5 ng/mL, correspond-
ing to a long-term risk close to the population mean. 
PSA levels between 2.01-3.0 ng/mL were associated 
with a 19-fold increased risk of cancer. There was also 
an increased risk of advanced PC. PSA screening was 
not widely used in Sweden at the time of this study, 
thus this population could be used to demonstrate the 
natural evolution of PC without the interference of 
PSA screening. The authors suggested that an early 
PSA test should be done, not for detection of cancer, 
but to stratify the cancer risk, and for subsequent 
intervention. Men with PSA > 2.0 ng/mL should be 
closely followed, while those with PSA below this 
level should undergo a less frequent follow-up. Such 
strategy may largely eliminate the poor sensitivity 
associated with BPH (21).

PSA  DENSITY

 Although PSA expression is higher in men 
with BPH, prostate cancer tissue releases more PSA 
into circulation (22). Volume-based prostate param-
eters have been evaluated to better interpret PSA 
levels in men with large prostates.
 Patients with BPH have transition zone 
(TZ) enlargement; most prostate cancers arise in the 
peripheral zone (PZ). Adjusting PSA to account for 
TZ volume has been evaluated as a method of distin-
guishing PC from BPH. Thresholds of 0.23 and 0.38 

ng/mL/cm3 were proposed for TZ volumes above 20 
cc and below 20 cc, respectively (23).
 PSA density (PSAD) is the serum PSA level 
divided by prostate volume as assessed by transrectal 
ultrasound. A direct relationship between PSAD and 
the risk of cancer was reported by Seaman et al. (24). 
PSAD cutpoints between 0.10 and 0.18 ng/mL/cc 
were proposed as the levels that should prompt pros-
tate biopsy. However, using 0.15 ng/mL/cc as the 
cutoff, Catalona et al. found that half of the cancers 
detected in men with PSA between 4.0 and 10.0 ng/mL 
would have been missed. Lower cutpoints appear to 
maximize sensitivity and specificity. PSAD has also 
been associated with tumor aggressiveness and treat-
ment outcomes (25).
 PSAD is not widely used, as it is an un-
comfortable, invasive method requiring skillful per-
formance of transrectal ultra-sonography in which 
accuracy is influenced by the shape of the prostate. 
Furthermore, it is more time consuming and expensive 
than a simple blood test.

PSA  VELOCITY  AND  PSA  DOUBLING 
TIME

 The rate at which PSA levels change can 
help distinguish between patients with BPH and PC. 
Carter et al. first described this concept, known as PSA 
velocity (PSAV), in 1992 (26). They measured PSA 
levels in frozen sera taken from 54 men already par-
ticipating in a longitudinal study on aging. Long-term 
serial PSA measurements showed that the men who 
eventually developed prostate cancer experienced a 
marked difference in the rate of change years before 
their diagnosis. PSAV greater than 0.75 ng/mL per 

Table 2 – Age-specific PSA cutoffs.

Age Normal (ng/mL)

40-49 0-2.5
50-59 3.5
60-69 4.5
70-79 6.5

PSA = prostate-specific antigen.
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year was significantly associated with PC. This cut-
point has shown a 79% sensitivity and 90% specificity 
in detecting prostate cancer in men with PSA levels 
between 4.0 and 10.0 ng/mL. Sensitivity, however, 
dropped to 11% in patients with PSA below 4.0 
ng/mL. More recently, cutoffs of 0.1-0.5 ng/mL per 
year were proposed to recommend prostate biopsy for 
men within this PSA range (27). As high PSAV is rare 
when PSA levels are low, further studies are needed 
to evaluate PSAV cutoff with low PSA levels.
 The clinical use of PSAV is limited. Physi-
ological fluctuations in PSA levels and differences in 
assay standardization compromise its use in the short 
term. Moreover, recent reports have questioned its 
role in PC detection. There is little evidence showing 
that calculation of PSA velocity in untreated patients 
provides predictive information beyond that provided 
by absolute PSA level alone (28,29).
 PSA doubling time (PSADT) is the time 
required for PSA to double. It is mostly used to moni-
tor disease progression after radical therapy or as a 
parameter to decide when patients treated with active 
surveillance should undergo radical therapy. PSADT 
has not been shown to be useful in prostate cancer 
diagnosis.

PSA  ISOFORMS

Free  PSA  and  Complexed  PSA

 PSA exists in several forms. The majority 
binds to protease inhibitors (mostly ACT) and is 
known as complexed PSA (cPSA). Approximately 

5%-35% of tPSA is not bound and is known as free 
PSA (fPSA) (30). Current immunoassays can detect 
both cPSA and fPSA forms in the serum.
 The ratio of fPSA to tPSA has been used to 
increase specificity for PC and to reduce unnecessary 
biopsies. The proportion of PSA that is complexed to 
ACT (cPSA) is higher and the percentage of fPSA is 
correspondingly lower in patients with prostate cancer 
(31). Thus, the percentage ratio of fPSA (%fPSA) 
over tPSA is greater in men without PC, and pro-
vides additional specificity in detection, as shown by 
Catalona et al. They reported that in men with tPSA 
between 4.0 and 10.0 mg/mL, cancer incidence was 
only 8% if the %fPSA was > 25%; whereas 56% of 
men were found to have cancer if the %fPSA was less 
than 10% (Table-3). They also reported that %fPSA 
> 15% was related to favorable pathological features 
at radical prostatectomy. They proposed a %fPSA 
cutoff of 25% as the level at which a prostate biopsy 
is indicated (32). Further studies also demonstrate the 
utility of %fPSA. Values varying from 14% to 28% 
were proposed, which would avoid 20% to 65% of 
unnecessary prostate biopsies.
 The use of %fPSA in men with PSA levels 
below 4.0 ng/mL remains controversial. In a pro-
spective study of 883 men with PSA levels between 
2.0 and 3.9 ng/mL, Raaijmakers et al. showed that 
only 9% of unnecessary biopsies would be avoided. 
However, more recent data demonstrated the utility 
of %fPSA in patients with this PSA range (33). In a 
group of patients with PSA < 4.0 ng/mL, Djavan et al. 
showed that a %fPSA cutoff of 27% had a sensitivity 
of 90% and prevented 18% of unnecessary biopsies 
(34).

Table 3 – Probability of cancer based on PSA and percentage of free PSA.

PSA (ng/mL) Probability of Cancer (%) % free PSA Probability of Cancer (%)

1.0 - 3.0 < 20 11
4.0 - 10.0 25   0-10 56

10-15 28
15-20 20
20-25 16
> 25   8

PSA = prostate-specific antigen; % free PSA = percentage of free PSA.
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 Prostate volume has been shown to influence 
the %fPSA ratio. Larger prostate in patients with PC 
is correlated with higher %fPSA (35), detection rates 
are higher in patients with small prostates. Therefore, 
different %fPSA were proposed in order to avoid 
unnecessary biopsies. To maintain 90% sensitivity, a 
%fPSA of 23% and 14% should be used to indicate a 
prostate biopsy in prostate of less than or more than 40 
cc, respectively (36). This strategy would compensate 
for the dilution effect caused by large prostates. In men 
receiving 5α-reductase agents, both tPSA and fPSA 
levels are decreased and the %fPSA is not altered.
 Complexed PSA forms are bound with 
protease inhibitors, and cPSA serum levels can be 
determined either by specific assays or by subtract-
ing fPSA from tPSA. Men with prostate cancer have 
higher levels of cPSA than men without cancer; thus 
improved specificity of tPSA is suggested. Regarding 
its clinical use, the 3.2 ng/mL cutoff was estimated 
to be equivalent to the 4.0 ng/mL tPSA threshold 
and shows similar diagnostic performance in cancer 
detection (37). To date, no study has shown superi-
ority of the cPSA or the cPSA/tPSA ratio, compared 
with %fPSA, to enhance the specificity of prostate 
cancer detection (38). Despite the fact that, theoreti-
cally, cPSA has a small advantage compared to tPSA 
as a first-line parameter, only the ratio of cPSA to 
tPSA could reach specificity levels comparable to 
%fPSA.

Free PSA  Isoforms

 Free PSA exists as three distinct forms: 
proPSA, benign PSA (BPSA), and intact PSA (iPSA). 
ProPSA is an inactive form and is found in increased 
proportions in patients with PC (39). Mikolajczyk et 
al. found an overrepresentation of the proPSA (-2) 
form in serum samples from PC patients compared 
with BPH samples (40). Catalona et al. showed that 
use of percentage of proPSA (proPSA/fPSA x 100) 
improved the specificity of PC detection and de-
creased the number of unnecessary biopsies in men 
with tPSA between 2.0 ng/mL and 4.0 ng/mL (41). 
Others studies have demonstrated that proPSA has 
enhanced specificity over the use of PSA and %fPSA. 
However, a recent trial with 2,055 men showed no 

improvement in accuracy when these forms were 
compared (42).
 BPSA is formed when iPSA is cleaved at 
amino-acid residues Lys145-146 and Lys182-183, 
and is present in prostate tissue, serum, and seminal 
fluid. BPSA has been associated with prostate volume 
and is highly associated with the transition zone; its 
levels are increased in patients with BPH. BPSA levels 
have shown potential for improved distinction of PC 
from BPH (33). Although it was shown that BPSA 
represents 0%-60% of fPSA, this measure does not 
have any clinical use, due to low levels of BPSA in 
the blood. However, BPSA can be a marker for BPH 
and may enhance specificity of %fPSA in combina-
tion with pro forms of fPSA, or it may be used for 
therapeutic control of BPH.
 Intact PSA is an uncleaved form of PSA, and 
it is similar to native PSA except it is enzymatically 
inactive. There are no differences in iPSA levels in 
men with or without cancer, but the ratio of this marker 
to fPSA was significantly higher in men with cancer 
(43). Additional research is under way to determine 
whether iPSA can improve the accuracy of PC detec-
tion, as well as determine if iPSA levels are related to 
cancer aggressiveness and treatment outcomes.
 Even with the development of new assays and 
discovery of PSA isoforms, there is still no agreement 
on how best to improve the detection rate in clinical 
practice. Using a single PSA cutoff is inappropriate 
because it misses a significant number of cases. Any 
attempt to improve the detection rate will be subject 
to a lower specificity. The use of PSA derivatives is 
not widespread, mainly because among them, only 
%fPSA ratio alone has proved to be an addition. This 
scenario indicates the need for a new biomarker that 
can improve specificity of prostate cancer detection 
without poor sensitivity.

CONCLUSION

 Although PSA is one of the most valuable 
cancer markers, it is far from perfect. PSA screening 
can lead to unnecessary biopsies, and overdiagnosis 
and overtreatment of clinically insignificant prostate 
cancer. Standard thresholds miss some clinically 
significant cancer, and no cutoff has reached high 
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sensitivity while preserving an acceptable specificity. 
Instead of having a static threshold, PSA levels should 
be considered as an indicator of risk to be weighted in 
combination with PSA derivatives, PSA isoforms,  and 
clinical features such as age, ethnicity, and BMI. The 
combination of these data can be analyzed through 
multivariate logistic regression models, nomograms, 
or artificial neural networks, which would calculate 
each man’s risk of having PC. Those with higher risk 
would undergo prostate biopsy.
 Early baseline PSA measurement could be 
useful in identifying men who are at a higher risk of 
developing PC in the future, and they can be directed 
to a more intensive surveillance protocol than men 
with low risk for cancer. Men with higher levels should 
be closely followed, while those with normal levels 
should undergo a less frequent follow-up. This strategy 
would facilitate a higher rate of diagnosis in younger 
men while avoiding overdiagnosis in older men.
 New markers have been discovered with the 
help of recent technology, and future studies will dem-
onstrate their usefulness in PC detection. Until then, 
PSA will remain as the cornerstone of PC screening 
and detection.
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EDITORIAL COMMENT

 In this review article by Nogueira et al., the 
authors discuss the diagnostic and therapeutic utility 
of using serum prostate specific antigen (PSA) in the 
screening for prostate cancer. The authors highlight 
many of the merits and drawbacks of using serum PSA 
as a screening tool. As serum PSA cutoffs prompt-
ing prostatic biopsies are lowered, the incidence of a 
negative prostatic biopsy increases (i.e. the positive 
predictive value of the biopsy decreases). As well, this 
results in the overdetection of clinically insignificant 
prostate cancer which has a low associated risk of lo-
cal-regional and systemic progression without active 
treatment. This leads to the ultimate question: How 
can we identify the patients with prostate cancer at 
high-risk of progression and then select these patients 
for risk-appropriate treatment modalities?
 In evaluating the utility of a screening tool, 
several criteria that should be met are: 1) Does the 
screening test detect the disease before it becomes 
clinically detectable? 2) Is the test non-invasive and 
easy to perform in a clinic setting? 3) Does the earlier 
detection of the disease using this screening tool alter 
the natural history of the disease? 4) Is the test cost 
effective? For the most part, PSA meets several of 
these criteria (namely criteria 1, 2, and 4) however 
the major hindrance with the test is that although we 
have clearly noted a stage migration in prostate cancer 
since integration of serum PSA as a screening tool, it 
remains unclear and still debated whether there is a 
survival benefit in screening a patient population with 
serum PSA. Two large prospective clinical trials were 
recently published:  The Prostate, Lung, Colorectal, 
and Ovarian Cancer Screening (PLCO) Trial by 
Andriole et al. (1) and the European Randomized 
Study of Screening for Prostate Cancer (ERSPC) by 
Schröder et al. (2). These studies have attempted to 
address this question in U.S. and European patient 
cohorts, respectively. Although the study design and 
clinical criteria differed among these two studies, they 
had very contrasting conclusions in that the PLCO 
study concluded after 7 to 10 years of follow-up, 
the death rate of prostate cancer in a PSA screening 
population did not differ from that in a non-screened 
patient population whereas in the ERSPC trial, the 

authors concluded that PSA screening resulted in a 
reduction in prostate cancer related deaths by 20% 
but was associated with a high-risk of overdiagnosis. 
Although the reasons for these significantly differing 
conclusions in both studies will be argued for many 
years to come, it remains that at this point in time, 
we still cannot convincingly demonstrate that there is 
a clear and definitive survival benefit to using serum 
PSA as a screening tool. Furthermore, many of our 
governing bodies and associations will not take a 
firm position on supporting the role of serum PSA as 
a screening tool until this survival benefit is convinc-
ingly demonstrated.
 In those patients currently seeking prostate 
cancer screening, a combination of digital rectal ex-
amination and serum PSA screening currently remains 
the standard to which other screening tools must be 
compared. In addition, an evolving view among many 
urologists and oncologists is that a baseline serum 
PSA should be obtained in most male patients at the 
age of 40 years old to help stratify those patients at 
increased risk of prostate cancer and those best suited 
for rigorous screening. Similarly, recent reports would 
suggest that a rapid rise in the serum PSA (greater 
than 2 ng/mL rise) in the year prior to the diagnosis of 
prostate cancer helps further define those patients at 
increased risk of disease-progression and for whom, 
a high-risk treatment protocol may best be suited.
 There are clear limitations to using serum 
PSA as a screening tool for prostate cancer and 
new novel tissue, serological, and urinary markers 
will likely replace PSA in the not too distant future. 
However, at this time, serum PSA remains the most 
utilized and useful screening tool in our diagnostic 
armamentarium. The onus now lies on the scientific 
community to develop and validate a better screening 
tool which can identify those patients at increased risk 
of disease progression and for whom definitive local 
or multimodal therapy is best suited.
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ABSTRACT

Purpose: To compare the detection of urinary stones using standard gray scale ultrasound for diagnostic accuracy using 
the color Doppler “twinkling sign”.
Materials and Methods: Our study population consisted of forty-one patients who demonstrated at least one urinary stone 
on unenhanced CT evaluation of the kidneys or ureters. Each patient was evaluated using gray scale ultrasound and color 
Doppler imaging by an observer who was blinded to the CT results.
Results: Seventy-seven stones were present in 41 patients, including 47 intrarenal stones, 5 stones in the renal pelvis, 8 
stones at the ureteropelvic junction, 5 ureteral stones and 12 stones at the ureterovesical junction. Based upon gray scale 
sonography the diagnosis of stone was made with confidence in 66% (51/77) of locations. Based upon Doppler sonography 
using the twinkling sign, the diagnosis of stone was made with confidence in 97% (75/77) of locations. Clustered ROC 
analysis demonstrated that the Doppler twinkling sign (Az = 0.99) was significantly better than conventional gray scale 
criteria (Az = 0.95) for the diagnosis of urinary stones (p = 0.005, two-sided test).
Conclusions: The color Doppler twinkling sign improves the detection, confidence and overall accuracy of diagnosis for 
renal and ureteral stones with minimal loss of specificity. 

Key words:  urolithiasis; ultrasound; Doppler; computed tomography
Int Braz J Urol.  2009; 35: 532-41

INTRODUCTION

 Detection of urinary stones on ultrasound 
(US) may be problematic when the stones are ob-
scured by ultrasonic beam-attenuating tissue, such 
as renal sinus fat, mesenteric fat, and bowel, or when 
their posterior acoustic shadowing is weak (1-3). 
Despite the technical advances of US, radiologists 
have difficulty confirming or excluding the presence 
of urinary stones when the gray-scale findings are 
indeterminate.

 ClinicalClinical Urology

 The twinkling sign is a color-flow US artifact 
described behind calcifications and presenting as a 
random color encoding in the region were shadowing 
would be expected on gray-scale images (4). Recent 
studies have reported that the twinkling sign may be 
useful for detection of urinary stones (5-7). 
 The present study compares standard grayThe present study compares standard gray 
scale ultrasound with color Doppler ultrasound (twin-
kling sign) for the detection of urinary stones, initially 
diagnosed by unenhanced computed tomography 
(CT).
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MATERIALS AND METHODS

Patients

 Forty-one patients (24 males, 17 females; 
mean age: 50 ± 8.7 years, range: 19-74 years) with 
urinary stones (52 renal stones, 25 ureteral stones) were 
included in our study. All patients were evaluated for 
the presence of urinary stones by unenhanced spiral 
computed tomography (CT), which served as the “gold 
standard” for the diagnosis of urinary stones (8). In ad-
dition, plain abdominal radiography was performed in 
all patients. Our study had Institutional Review Board 
Approval and written informed consent was obtained 
from all patients prior to the US studies.

Ultrasound Technique

 US examinations were done within 24 hours 
after CT. US examinations were performed by one of 
two experienced radiologists (A.K; F.F.), who were 
blinded to the CT findings. Gray-scale, color and 
power Doppler US, and pulsed-wave spectral Doppler 
US were performed in all 41 patients. All studies were 
performed with the Acuson Sequoia 512; (Acuson, 
MountainView, Cal.) with a transmit frequency of 2.5 
to 6.0 MHz. Gray-scale US criteria included visualiza-
tion of a hyperechoic structure with posterior acoustic 
shadowing within the kidney and/or the ureter. For 
visualization of posterior acoustic shadowing, focal 
zones were positioned at the depth of the stone, or 
slightly deeper than the stone.
 Color Doppler US was performed using a red-
and-blue color map and power Doppler US using a 
pink color map with a standardized Doppler protocol 
to detect the twinkling artifact. For color Doppler, 
gain was set to the point just below the threshold 
for color noise and the pulse repetition frequency 
(= velocity scale) was set to 64 cm/sec to eliminate 
color flow signals from renal blood flow. The color 
window size was adjusted to cover the whole renal si-
nus. Doppler imaging began with continuous sweeps 
of the renal sinus in the longitudinal and transverse 
planes. For investigation of the ureter, the color win-
dow size was adjusted for each part of the ureter as it 

was visualized. Evaluation of the ureter began with 
the UPJ (ureteropelvic junction). The course of the 
ureter was follow caudally from the UPJ to image 
the proximal ureter. The mid-ureter was examined at 
the level where the ureter crossed the iliac vessels. 
The distal-ureter was evaluated through a full urinary 
bladder. Whenever a twinkling sign was present, a 
Doppler spectrum was obtained to exclude arterial 
or venous flow. At each level, gray scale evaluation 
was followed by color and power Doppler imaging 
for a twinkling sign. For each kidney/ureter unit, 
gray-scale and Doppler findings were recorded at 8 
locations: intrarenal upper pole, intrarenal mid-sinus, 
intrarenal lower-pole, renal pelvis, UPJ, mid-ureter, 
distal-ureter and ureterovesical junction. Each loca-
tion was evaluated whether or not there was a stone 
appearance for each gray-scale and Doppler (color 
and power).
 US findings were evaluated by consensus 
interpretation of the two radiologists (AK, FF). The 
gray-scale US appearance of urinary stones was 
analyzed for size, echo difference between stone and 
adjacent tissue, and posterior acoustic shadowing. 
Stone size was determined on gray-scale US alone. 
The location of the stones was determined either on 
gray-scale US or color Doppler US findings. Echo 
difference between stone and adjacent tissue was 
recorded as marked, slight, or indistinct. Posterior 
acoustic shadowing was noted as absent, weak or 
strong. On color and power Doppler images, the 
presence, appearance, and intensity of the twinkling 
sign was assessed. The intensity of the color signal 
was recorded as 0 (= absent), 1 (= weak, present) and 
2 (= strong, present). Furthermore, the length of the 
twinkling sign was classified and a length of > 1 cm 
was defined as 2 (= strong present). At pulsed-wave 
spectral Doppler US, the pattern of the spectrum was 
analyzed.

Computed Tomography Technique

 All patients underwent an unenhanced helical 
CT examination using a Somatom Plus 4 unit (Sie-
mens, Erlangen, Germany). Single breathhold, con-
tinuous, transverse helical acquisition was performed 
from the top of the kidneys to the base of the bladder 



534

Sonographic Detection of Renal and Ureteral Stones

with a 5-mm collimation, a 2:1 pitch, 120 kVp, 280 
mAs, and a reconstruction at 2.5-mm intervals. No 
oral or intravenous contrast was administered. A 
typical examination lasted less than 30 seconds. The 
images were analyzed at a workstation that was ca-
pable of reconstruction processing. An independent 
radiologist reviewed each CT examination for the 
presence of stones in the kidneys and ureters. Each 
stone was classified as located in one of the eight 
previously described positions.

Statistical Analysis

 The ultrasound findings were comparedThe ultrasound findings were compared 
with the findings on unenhanced CT. Stone size was 
measured on axial CT images (maximum transverse 
diameter) and compared with the size measured on 
gray-scale US (maximum transverse diameter).
 In order to compare the detection rate of uri-
nary stones by gray- scale and Doppler imaging we 
used ROC analysis. Given the clustered nature of our 
observations (2 kidneys per patient with 8 locations 
per kidney/ureter) imaging findings were not indepen-
dent for each patient. We therefore used a clustered 
ROC analysis for this comparison with 16 clustered 
observations per patient (9). In these few cases when 
two stones were detected by US at a single location (n 
= 3) the finding was tabulated as a single observation. 
The confidence of diagnoses was made according to 
the greatest confidence among the stones in that loca-
tion for each gray- scale and Doppler sonography. A 
p-value of less than 0.05 was considered statistically 
significant (10).

RESULTS

 The 77 urinary stones had a mean size of 0.5 
cm ± 0.3 on unenhanced CT. The mean size of the 52 
renal stones was 0.5 cm ± 0.2 (range, 0.3 - 1.0 cm) 
and of the 25 ureteral stones was 0.4 cm ± 0.3 (range, 
0.3 - 1.0 cm). Forty-seven renal stones (90%) were 
located in calices and 5 in the renal pelvis (10%). 
Eight ureteral stones (32%) were located at the UPJ, 
2 (8%) in the mid-ureter, 3 (12%) in the distal-ureter, 
and 12 (48%) at the ureterovesical junction.

 On gray-scale US 43 of 77 urinary stones 
(56%) showed marked echo difference (30 renal 
stones, 13 ureteral stones), 8 urinary stones (10%; 
5 renal stones, 3 ureteral stones) showed slight echo 
difference, and 26 urinary stones (34%; 17 renal 
stones, 9 ureteral stones) showed indistinct echo 
difference (= no definite criteria for a urinary stone), 
respectively. Forty-six urinary stones (60%) showed 
strong posterior acoustic shadowing, and 5 urinary 
stones (7%) had weak posterior acoustic shadowing. 
The mean size of the 51 urinary stones detected on 
gray-scale US was 0.7 cm ± 0.5 on. The mean size 
of the 35 renal stones was 0.7 cm ± 0.5 (range, 0.3 
- 1.4 cm) and of the 16 ureteral stones was 0.6 cm ± 
0.4 (range, 0.3 - 1.2 cm).
 The twinkling sign was generated from 75 of 
77 urinary stones (97%). One renal stone (2%) and 1 
ureteral stone (4%) did not demonstrate this Doppler 
sign. As described in previous studies, the twinkling 
sign appeared as a rapidly changing color complex 
seen persistently behind urinary stones, like a comet’s 
tail.
 Fifty-one of 52 of renal stones (98%) and 
24 of 25 ureteral stones (96%) demonstrated the 
signs. Forty-seven of 49 stones (96%) less or equal 
than 0.4 cm, and 100% of stones (n = 28) with a size 
greater than 0.4 cm had the twinkling sign (Table-1 
and Figures 1-3). Four ureteral stones with indistinct 
echo difference showed the twinkling sign. Seventeen 
of 20 urinary stones (85%) with indiscrete posterior 
acoustic shadowing showed twinkling sign. Sixty 
(80%) of 75 stones with twinkling sign had signals 
with strong intensity (Table-2).
 Based upon gray-scale criteria 10 false posi-
tive stones were suggested within an intrarenal loca-
tion in while one false positive stone was suggested 
at a UPJ. One of the false positive intrarenal stones 
also demonstrated a false positive twinkling sign.
 Gray- scale US detected 35 of 52 renal stones 
(67%) and 16 of 25 ureteral stones (64%). Overall, 
gray scale US demonstrated a sensitivity of 66% 
(51/77) while the twinkling sign demonstrated a sen-
sitivity of 97% (75/77) (Table-3). A twinkling sign 
was present in 51 of 52 (98%) of renal stones and in 
24 of 25 ureteral stones (96%). Based upon clustered 
ROC analysis twinkling sign significantly improved 
the detection of urinary stones (Az = 0.099) compared 
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with gray-scale US (Az = 0.095), (p < 0.005). Table-
2 shows the location of urinary stones by size (≤ 0.4 
cm and > 0.4 cm; based on CT size measurement) 
detected with gray-scale US and/or with twinkling 
sign.

 Forty-six of 77 urinary stones (60%) were 
visible on plain abdominal film. All 46 of these stones 
showed a twinkling sign. The 2 urinary stones with no 
twinkling sign were radiolucent on plain abdominal 
films.

Table 1 – Comparison of gray-scale ultrasound (US) and Doppler twinkling artifacts of urinary stones based on stone 
location and stone size.

Size Location Gray-scale US Twinkling Artifact
Renal Stones Ureteral Stones

≤ 0.4 cm 30 19 29 (59%) 47 (96%)
> 0.4 cm 22 6 22 (79%)  28 (100%)
Total 52 25 51 (66%) 75 (97%)

The stone sizes are based on computed tomography measurements.

Figure 1 – Sixty-seven year-old man with 3-mm renal stone. A) Sonogram shows echogenic lesion with indiscrete acoustic shadowing. It 
is poorly distinguished from adjacent echogenic tissue. Therefore, it is not easy to determine that this lesion is an intrarenal lower-pole 
stone. B) Color Doppler sonogram shows rapidly changing color band seen persistently behind stone with comet’s tail appearance. C) 
Unenhanced computed tomography with clearly visible intrarenal lower-pole stone of the left kidney.

A

B C
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Figure 2 – Forty-seven year-old woman with 4-mm ureteral stone. A) Sonogram shows echogenic lesion near lower pole of left kidney. 
It is slightly distinguished from adjacent echogenic tissue and does not show posterior acoustic shadowing. Therefore, it is not easy 
to determine that this lesion is a ureteral stone. B) Color Doppler sonogram shows twinkling artifact from echogenic lesion. C) Cor-
responding unenhanced computed tomography with clearly visible ureteral stone on the left side.

Table 2 – Comparison of gray-scale ultrasound and Doppler twinkling artifacts of urinary stones.

Renal Stones Ureteral Stones

Echo 
Difference

Marked 
(30)

Slight 
(5)

Indistinct 
(17)

Marked
 (13)

Slight
 (3)

Indistinct 
(9)

Posterior 
Shadowing

Strong 
(30)

Weak
(0)

Strong 
(4)

Weak
(1)

Strong 
(0)

Weak
(0)

Strong
 (12)

Weak
(1)

Strong 
(0)

Weak
(3)

Strong
 (0)

Weak
(0)

Twinkling 
Artifact

30 
(100%)

0 4 
(100%)

1 
(100%)

16
(94%)

12 
(100%)

1 
(100%)

0 3
(100%)

8 
(89%)

Stone 
Size

0.5 cm ± 0.2 (mean ± SD) 0.4 cm ± 0.3 (mean ± SD)

The stone sizes are based on computed tomography.

A

B C
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COMMENTS

 Sonographic detection of urinary stones is 
relative easy for stones with both distinct echogenicity 
and posterior acoustic shadowing (11). However, 
in many cases it is difficult to determine whether 
a urinary stone is present because of its indistinct 
echogenicity and indiscrete posterior acoustic shad-
owing. Indistinct echogenicity of stones results from 
surrounding echogenic tissue, such as prominent renal 
sinus fat, mesenteric fat, and bowel. When a renal 
stone is poorly distinguished from echogenic renal 
sinus fat and has an indiscrete posterior acoustic shad-
owing, it may be difficult to determine its presence on 
US. In one prior study, three radiologists interpreted 
31 ultrasonograms with a sensitivity of 81% and a 
specificity of 86% for detecting renal stones (3).
 The present study was performed to de-
termine whether the color Doppler twinkling sign 
might improve the sonographic diagnosis of urinary 
stones. Almost all stones (97%; 75 of 77) showed 
a color Doppler twinkling sign and 60 of 75 stones 
(80%) with twinkling signs had signals with strong 
intensity. The conclusion of the present study is that 
the twinkling sign has potential usefulness in clinical 
practice, especially to confirm the presence of stones 
with indistinct echo difference and indistinct posterior 
acoustical shadowing.
 Rahmouni et al. found color Doppler twin-
kling artifacts originating from parenchymal calcifica-
tions, including bladder calculi (4). They explained 
that when the US beam is incident to a rough interface 
composed of sparse reflectors, a twinkling sign is 
generated by the phase shifts resulting from multiple 
reflections in the medium. Because urinary stones 
become larger particles by aggregation or agglomera-

Figure 3 – Forty-six year-old woman with 5-mm stone near 
ureterovesical junction (UVJ). A) Axial sonogram of bladder 
shows that left UVJ is swollen and is slightly more echogenic 
compared with opposite site. However, existence of ureteral 
stone (arrow) is not definite because of surrounding echogenic 
tissue and absent posterior acoustic shadowing. B) Color Dop-
pler sonogram shows prominent twinkling artifact from left UVJ 
area. C) Corresponding unenhanced computed tomography with 
clearly visible stone at the left UVJ.

Table 3 – Comparison of urinary stone detection with gray-
scale ultrasound (US) and Doppler twinkling artifacts.

CT
Stone No Stone

Gray-scale US 51 26
Twinkling artifact 75   2

CT = computed tomography; Fisher’s exact test, p < 0.001.

A

B

C
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tion of primary crystal forms, they are predominantly 
composed of a highly reflecting crystalline aggregate 
of varying chemical composition with a mucoprotei-
nous organic matrix (12). On the basis of the explana-
tion of Rahmouni et al., the twinkling artifacts from 
urinary stones are likely to be generated by random 
strong reflections and multiple inner reflections of the 
incidental US beam at a rough interface formed by a 
crystalline aggregate of stones (4). In a phantom study 
of Lee et al., the twinkling sign originated from a fixed 
site of each stone during repeated scanning (7). This 
finding indicates that the twinkling sign is related to 
some structural factor in the stone.
 Rahmouni et al. suggested that the artifact 
could be influenced by ultrasonic beam attenuation of 
tissues interposed between the probe and a calcifica-
tion (4). Lee et al. reported that 4 of 20 renal stones 
and 2 of 16 ureteral stones did not show any twinkling 
sign (7). They suggested that ureteral stones may 
be influenced more than renal stones by ultrasonic 
attenuation of interposed tissues because the ureter 
is deep-seated below abundant fatty tissue without 
a proper acoustic window. In the present study onlyIn the present study only 
two urinary stones showed no twinkling sign. Fur-. Fur-
thermore, Lee et al. reported that they could not find 
any correlation between the location of stones and the 
genesis of the signs, which is in line with our findings 
(7). Our findings suggest, that color Doppler twinkling 
sign is more affected by the architecture of the stones 
than by beam attenuation from interposed tissue.
 Lee et al. further reported that the location of 
focal zone can influence the occurrence and intensity 
of the sign (7). When the focal zone was placed below 
urinary stones, artificial color signal was prominent 
and strengthened in our phantom study (results not 
presented). Our standardized protocol placed the fo-
cal zone slightly below the area of interest. Using this 
focal position we found a twinkling sign in almost all 
stones (75 of 77). Based on our results we support 
standardized US settings with the focal depth slightly 
below the stone of interest.
 Lee et al. noted that one of the limitations of 
their study was that they did not determine whether 
the detection of the twinkling signs would actually 
improve the detection of stones. In our study we 
evaluated the improvement in the detection of urinary 
stones using the twinkling sign. With CT findings as 

our “gold standard”, we were able to improve signifi-
cantly the detection of urinary stones with twinkling 
sign as compared with gray- scale US (p < 0.005). 
Only two stones (≤ 0.4 cm) did not show a twinkling 
sign and these stones were not visible on gray-scale 
US. Both stones were radiolucent and the urine analy-
sis was suggested uric acid stones. This finding is in 
line with the finding of Chelfouh et al. who reported 
absence of the twinkling sign from uric acid stones. 
Based upon our observations, it is possible that the 
twinkling sign might be helpful in the differentiation 
of urinary stone composition and morphology. How-
ever, this should be evaluated in further studies.
 Echogenic foci with color signs can be seen in 
the area of the renal sinus and do not always suggest 
stones. Renal artery calcification should be considered 
in the differential diagnosis, especially in patients 
with long-standing diabetes, hypertension, or other 
systemic diseases associated with atherosclerotic 
vascular disease (13). Real-time scanning can help 
differentiate arterial calcifications from renal calculi 
because arterial calcifications are seen to pulsate. 
However, twinkling sign may also develop from 
calcifications of renal tumor, renal cyst, and renal 
parenchyma. These calcifications usually can be 
differentiated from renal stones on the basis of their 
location on real-time scanning and the patient’s his-
tory.
 We note several limitations of our study. The 
main limitation of the study is that only 8% of the 
ureteral stones were located in the mid ureter. Since 
it is known that this mid-ureteral stones are often the 
hardest to be localized by sonography, the good results 
of stone detection by sonography may differ, when 
more mid ureteral stones would have been included. 
Further, the US examination was interpreted by con-
serves review of two radiologists. We have no data 
about intra- and interobserver-variability. Second, 
we used only one US unit (Acuson Sequoia 512). As 
reported by Aytac et al. the twinkling sign depends 
on the color sensitivity and the acoustic output of the 
US unit (6). Therefore, with different US units these 
results might be not reproducible. In spite of these 
limitations, we conclude that the color Doppler twin-
kling sign was frequent and characteristic enough to 
provide a useful additional finding for urinary stones 
on US.
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CONCLUSIONS

 The color Doppler twinkling sign improves 
the detection and confidence of diagnosis for renal 
and ureteral stones with minimal loss of specificity.
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EDITORIAL COMMENT

 This is an interesting study with some pro-
vocative findings, which should stimulate further 
research in this diagnostic area. The main limitations 
of the findings, partly pointed out by the authors, 
are related to the issues of variability (inter and 
intra-observer), scanning machine, experience of 
the observer, availability and comparability in the 
emergency out-of-hours setting, and the lack of 
sufficient numbers of patients with stones in the 
mid-ureter, or distal ureter above the ureterovesical 
junction and below the iliac vessels, as these are 
often the hardest to visualize and often confused with 

pelvic phleboliths. The fact that the color-Doppler 
studies were always performed after the normal so-
nography added an element of observer verification 
bias. The authors also failed to state if there were 
any differences between color and power Doppler. 
However, there is sufficient encouragement from the 
authors’ findings to stimulate a multicenter larger 
double-blinded study with randomization and some 
negative controls, to define the true diagnostic role 
of this technique in wider practice, as ultimately, 
ultrasound is a more observer dependent technique 
than non-contrast computed tomography.

Dr. Anup Patel
Department of Urology

St. Mary’s Hospital
Imperial College School of Medicine

London, United Kingdom
E-mail: anup.patel@imperial.ac.uk

REPLY BY THE AUTHORS

 For the diagnostic imaging of patients with 
suspected urinary tract stones, excretory urography 
has been the gold standard. In recent years unen-
hanced helical computed tomography (CT) has been 
introduced as a quick alternative. Additional infor-
mation regarding renal function may be obtained by 
combining CT with contrast infusion. As an alterna-
tive a plain film of the kidneys, ureters and bladder 
(KUB) combined with ultrasonography (US) can be 
used (1). 
 The major disadvantage of X-ray and CT 
imaging is the high radiation doses given to the patient 
during the investigation. In the United States, the 
number of CT scans has been quadrupled since 1992. 
Physicians are referring their patients for so many 

imaging tests that as many as 2% of cancers may be 
attributable to radiation exposure during CT scanning 
(2). The cumulative effective doses of radiation from 
imaging procedures increased with advancing age. 
In a recent paper about low-dose ionizing radiation 
exposure from medical imaging procedures, Fazel et 
al. concluded that the current pattern of use of medi-
cal imaging in the United States is exposing many 
patients to substantial doses of ionizing radiation 
(3). Therefore, strategies for optimizing and ensuring 
appropriate use of these procedures in the general 
population should be developed. 
 In our opinion, there is an urgent need to 
reduce radiation exposure in imaging, especially 
for repeated or redundant imaging like in patients 
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with urinary stones. US has the advantage of being 
universally available, does not expose the patient to 
radiation, requires no intravenous contrast medium, 
and is independent of the kidney function. The present 
study shows, that the twinkling sign using the color 
Doppler US improves the detection of urinary stones 
in comparison with gray-scale US and almost achieves 
the same results as unenhanced CT. Therefore, in our 
opinion color Doppler US with the twinkling sign can 
become a main alternative diagnostic imaging tool for 
patients with suspected urinary stones or for follow-up 
and may replace more expensive, invasive or harmful 
imaging procedures.
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ABSTRACT

Introduction: Two positions have been reported for ureteroscopy (URS): dorsal lithotomy (DL) position and dorsal li-
thotomy position with same side leg slightly extended (DLEL). The aim of the present study was to compare the outcomes 
associated with URS performed with patients in DL vs. DLEL position.
Materials and Methods: A total of 98 patients treated for ureteral calculi were randomized to either DL or DLEL position 
during URS, and were prospectively followed. Patients, stone characteristics and operative outcomes were evaluated.
Results: Of the 98 patients included in the study, 56.1% were men and 43.9% women with a mean age of 42.6 ± 16.8 
years. Forty-eight patients underwent URS in DL position and 50 in DLEL position. Patients’ age, mean stone size and 
location were similar between both groups. Operative time was longer for the DL vs. DLEL group (81.0 vs. 62.0 minutes, 
p = 0.045), mainly for men (95.2 vs. 63.9 minutes, p = 0.023). Mean fluoroscopy use, complications and success rates 
were similar between both groups.
Conclusions: Most factors associated with operative outcomes during URS are inherent to patient’s condition or devices 
available at each center, and therefore cannot be changed. However, leg position is a simple factor that can easily be changed, 
and directly affects operative time during URS. Even though success and complication rates are not related to position, 
placing the patient in dorsal lithotomy position with an extended leg seems to make the surgery easier and faster.

Key words:  ureteroscopy; ureteral calculi; lithotripsy; prospective studies; lithiasis; urinary catheterization 
Int Braz J Urol.  2009; 35: 542-50
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INTRODUCTION

 Ureteroscopy (URS) has gained widespread 
use for the treatment of ureteral stones (1,2). For 
most endoscopic procedures, patients are placed 
in the standard dorsal lithotomy position and the 
perineum flush with the end of the cystoscopy table. 
Two positions have been reported for URS proce-
dures: dorsal lithotomy position with legs supported 
in stirrups with minimal flex at the hips (DL) (3,4); 
and dorsal lithotomy position with one leg (same 
side of ureteral stone) slightly extended, and the hip 
abducted (DLEL) (5) (Figure-1). This position has the 
theoretical advantage of minimizing the angulation 

of the ureter, facilitating passage and advancement of 
the ureteroscope (6,7).
 However, different groups have adopted 
both positions, and after video cameras had been 
selected for such procedures, many surgeons have 
subsequently used the DL position. To our knowledge, 
no studies have assessed the differences between 
these two approaches. The aim of the present study 
was to compare the outcomes associated with URS 
performed with patients in DL vs. DLEL position, 
significant operative time, stone free and complica-
tion rates. As secondary outcomes, fluoroscopy time, 
need for ureteral dilatation, use of ureteral stents and 
length of hospital stay was also assessed.
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MATERIALS AND METHODS

 A total of 98 patients treated for ureteral 
calculi at a single institution from January 2004 
to January 2008 were randomized to either DL or 
DLEL position during URS, and were prospectively 
followed. All patients were operated by second-year-
residents-in-training, under supervision of the same 
urologist (ACLN), always as first assistant (total 
of eight residents). The ureteroscope (7.5F rigid 
ureteroscope, Karl Storz, Germany), fluoroscopy, 
video monitor, baskets and irrigation devices were 
the same for both groups. Balloon ureteral dilata-
tion was performed in selected cases for technical 
difficulties, and ureteral assess was always obtained 
after passing two guide wires. Lithotripsy was per-
formed with pneumatic lithotripter (Swiss Lithoclast, 
Electro Medical Systems, Switzerland) under general 
or regional anesthesia. A 6F or 7F ureteral stent was 
inserted at the end of the procedure according to 
surgeon’s judgment.
 Patients and stone characteristics and opera-
tive outcomes were evaluated. Patients included in 
the study had ureteral calculi to be treated surgi-
cally. Exclusion criteria included the presence of 
infection, inadequate follow-up or hip limitations. 

Two patients were excluded from the study. Main 
outcomes to be assessed included operative time, 
fluoroscopy time, intra-operative complications, 
postoperative complications, stone free rate, use of 
ureteral stents and length of hospital stay. Primary 
end-point was to leave the patient stone free with 
minimal morbidity, in a short period of time and with 
low radiation exposition. Statistical analysis was 
performed using the Statistical Package for Social 
Sciences software (SPSS 13.0 for Mac OS X, SPSS, 
Inc., Chicago, IL. USA). Student’s-t test-was used to 
compare means and chi-square to compare categori-
cal outcome variables. Statistical significance was 
determined at p value less than 0.05. All patients or 
parents/tutors signed an informed consent form, and 
the institutional review board approved the present 
study.

RESULTS

 Of the 98 patients included in the study, 55 
(56.1%) were men and 43 (43.9%) women with a 
mean age of 42.6 ± 16.8 years (range 9 - 84 years). 
Forty-eight patients underwent URS in DL position 
and 50 in DLEL position. Patients’ age, mean stone 

Figure 1 – Patient position during left ureteroscopy: A) Dorsal lithotomy position. B) Dorsal lithotomy with extended leg.

A B
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size and location were similar between both groups 
(Table-1).
 Operative outcomes for both groups are 
shown in Table-2. Operative time was longer for the 
DL vs. DLEL group (81.0 vs. 62.0 minutes, p = 0.045, 
Figure-2). Mean fluoroscopy use, complications 
and success rates were similar between both groups 
(Table-2). If men vs. women were compared in both 
groups, operative time was 95.2 vs. 64.5 minutes (p = 
0.036) for DL and 63.9 vs. 59.5 minutes (p = 0.709) 
for DLEL. If DL men vs. DLEL men were compared, 
there was also a significant difference (p = 0.023), 
which did not occur between DL women vs. DLEL 
women (p = 0.668).
 The intra-operative complication rate was 
3.1%, similar between both groups (p = 0.371), with 
medical vs. surgical complications accounting for 
1.0 vs. 2.1%. Complications included one case of 
bronchospasm requiring tracheal intubation and 2 

cases that required open conversion (one for ureteral 
damage while treating a large proximal stone in the DL 
group and one in DLEL group due to failure to access 
a large proximal stone). Minor complications occurred 
in 13.3% of the patients and included minor mucosal 
damage (9.2%), equipment malfunction (3.1%) and 
failure to place the ureteral stent (1.0%).

COMMENTS

 Intracorporeal lithotripsy technology has 
made it possible to successfully access and treat vir-
tually any stone within the upper urinary tract (1,8). 
Operative outcomes have been associated with several 
factors, such as stone size, stone location, energy 
source for lithotripsy, balloon dilatation, duration of 
stone disease, surgeon’s experience, etc. (1,9-13). 
Most of these factors are inherent to patient’s condi-

Table 1 –  Characteristics and perioperative data in patients submitted to ureteroscopy in dorsal lithotomy (DL) position 
and in dorsal lithotomy with extended leg (DLEL) position.

DL Position
(N = 48)

DLEL Position
(N = 50)

Overall
(N = 98)

Characteristics Mean ± SD Mean ± SD Mean ± SD p Value
Age (years) 43.0 ± 14.7 42.3 ± 18.4 42.6 ± 16.8 0.835
Stone size (mm) 10.1 ± 4.1 9.7 ± 5.2 9.9 ± 4.8 0.674
Stone area (mm2) 72.6 ± 45.7 65.3 ± 56.7 68.5 ± 52.0 0.500
Stone history (days) 177.9 ± 249.3 121.4 ± 151.5 148.5 ± 204.8 0.251

% (N) % (N) % (N) p Value

Gender 0.161
Male 56.2 (27) 57.1 (28) 56.1 (55)
Female 43.7 (21) 42.9 (22) 43.9 (43)

Prior ureteral surgery 18.7 (9) 14.0 (7) 16.3 (16) 0.184
Stone location 0.110

Proximal 25.0 (12) 32.0 (16) 28.6 (28)
Middle 8.3 (4) 8.0 (4) 8.2 (8)
Distal 66.7 (32) 60.0 (30) 63.2 (62)

Anesthesia 0.233
General 6.2 (3) 10.0 (5) 8.2 (8)
Regional 93.7 (45) 90.0 (45) 91.8 (90)

* = p < 0.05; p value by Student’s- t-test and chi-square test.
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tion or devices available at each center, and therefore 
cannot be changed. However, leg position is a simple 
factor that directly affects ureteral access and kinking 
and can easily be changed (7).

 Different leg positions have been used 
during URS procedures. The position of the pa-
tient with the same side leg lower and medially 
positioned and with the other leg higher and more 

Figure 2 – Operative time for dorsal lithotomy and dorsal lithotomy with extended leg.

Table 2 – Intraoperative characteristics according to dorsal lithotomy (DL) position and to dorsal lithotomy with extended 
leg (DLEL) position.

DL Position
(N = 48)

DLEL Position
(N = 50)

Overall
(N = 98)

p Value

Operative time (min.) 81.0 ± 47.3 62.0 ± 41.9 70.2 ± 45.1 0.045*
Fluoroscopy time (sec.) 93.0 ± 100.1 80.7 ± 82.6 85.2 ± 89.0 0.591
Ureteral dilatation 2.1 (1) 2.0 (1) 2.0 (2) 0.505
Intraoperative complications 4.2 (2) 1.8 (1) 3.1 (3) 0.371
Minor complications 6.2 (3) 12.0 (6) 9.2 (9) 0.174
Stone free 85.4 (41) 90.0 (45) 87.7 (86) 0.192
Ureteral stent 84.0 (42) 92.0 (46) 89.8 (88) 0.202
Length of stay (days) 1.2 ± 0.6 1.5 ± 0.9 1.3 ± 0.8 0.104

* = p < 0.05; p value by Student’s- t-test and chi-square test.
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laterally positioned has the theoretical advantage 
of straightening the ureteral angle. Angus et al. 
have demonstrated in a radiographic study that the 
ureteral angle at the iliac vessels level straightens 
according to patient position, even though it does 
not interfere with the intramural portion of the 
ureter (7). However, other factors might also inter-
fere such as the angle between the urethra/bladder 
neck and the ureteral orifice. It is noteworthy that 
the role of patient’s position in URS outcomes has 
never, to our knowledge, been previously evalu-
ated, and clinical studies are necessary to validate 
this experimental study. In fact, several studies 
that evaluate URS outcomes do not in fact men-
tion which position patients were placed during 
procedures (1,10,14).
 Our study has some important findings. First, 
we have observed longer operative time when patients 
were in DL vs. DLEL position. Different authors 
have used different leg positions during URS (3-6), 
and according to our study, this detail directly affects 
the operative time. This observation might reflect an 
increased difficulty both to access the ureter and also 
that kinking in the ureter produces to stone fragmenta-
tion and removal, subsequently taking a longer time 
to access the ureter. Therefore, the theoretical sup-
port for the DLEL position might be correct. Since 
this observation, our group has adopted the DLEL as 
the standard position for URS. DLEL might not only 
straighten the ureter to be assessed, but also with the 
flexed leg, the surgeon and the assistant have a better 
working space.
 Second, this difference was even more im-
portant when operating men, resulting in a signifi-
cant decrease in operative time with DLEL position 
(p = 0.02). For men, the extended leg might bring 
an additional benefit of straightening and aligning 
the urethra, which did not occur in women (p = 
0.668).
 Third, complication and success rates were 
similar for DL vs. DLEL groups, and both positions 
are feasible. Although surgery might be easier and 
faster when patients are positioned in DLEL, if for 
any reason the patient is positioned in DL, surgical 
outcomes are expected to be the same. If there are 
limitations regarding cystoscopy table positioning, 
URS can still be performed safely.

 Our study has some limitations. First, this was 
not a blinded study, as the surgeon was aware of leg 
position. Nevertheless, we believe that this bias does 
not seem to affect surgical procedures. Further studies 
evaluating the length of time spent in each stage of  
surgery (bladder access, ureteral access, lithotripsy, 
ureteral stenting) as well as subjective impression of 
the level of difficulty according to patient position 
could produce additional information. Moreover, 
other important factors such as stone composition 
were not evaluated in the present study. However, 
this limitation is the same as in a clinical setting when 
this information cannot be obtained preoperatively. 
Moreover, as previously stated, stone composition is 
another factor that cannot be modified preoperatively, 
differently from leg position.
 Complication and ureteral stenting rates were 
also slightly higher than in larger series. Possible 
reasons for these findings include the facts that these 
patients were operated by residents-in-training and 
as this population of patients have a great difficulty 
in fixing an appointment with the urologist, as we 
primarily treat large (mean size 9.9 mm) and chronic 
(mean history time of 148 days) ureteral calculi. In this 
subset of patients, more complications are expected 
(15), and ureteral stenting can be beneficial (16). 
One case required open conversion due to ureteral 
avulsion while treating a large proximal stone, a rare 
complication of this procedure (this was the only 
event in our series of more than 900 ureteroscopies 
performed); the other patient had a 12 mm proximal 
stone that could not be reached with the ureteroscope. 
As we do not have a flexible ureteroscope or a flexible 
nephroscope, our option was to convert to an open 
surgery and remove the stone, with an unremarkable 
postoperative evolution.
 In conclusion, patient position during URS 
directly affects operative time. Even though success 
and complication rates are not related to position, 
placing the patient in dorsal lithotomy position with 
an extended leg seems to make the surgery easier and 
faster, specially when operating males.
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EDITORIAL COMMENT

 Ureteroscopy is the first line treatment for 
ureteral lithiasis except in some cases. Perez-Castro 
et al. described the technique of lowering the contra-
lateral limbs to facilitate the expansion and advance-
ment of the ureteroscope (1). Currently, most of the 
groups perform the procedure by telesurgery in the 
classic lithotomy position, although the position has 
been modified to improve  access and to facilitate the 
extraction and removal of stone fragments. In this ar-
ticle, the authors analyzed the results of ureteroscopy 
in two positions; classic lithotomy and lithotomy with 
homolateral leg extended, referenced by other authors 
(2), and they have observed significant differences 
in surgical time in men (not in women), without sig-
nificant differences in the other parameters analyzed. 
Endourology techniques have been performed in dif-
ferent positions to improve the access to the ureter. 
Angus et al. reported that increasing the degree of the 
lithotomy position improves the access to the iliac 
ureter (3). On the other hand, Bercowsky et al. stud-
ied infundibulo-pelvic angle of lower calyx and they 
found that the lower pole infundibulo-pelvic angle 
broadens when the patient lies in a prone 20-degree 
head down position (4). Herrell et al. used flank posi-
tion in ureteroscopy to treat complex calyceal lithiasis 
because the extraction is facilitated due to gravity 
(5).

 The results published in this article by Korkes 
et al. show that lithotomy with homolateral extended 
leg position is a valid approach for ureteral lithiasis 
and it provides an alternative to classic lithotomy 
position. However, it is important to gain more experi-
ence in the use of this position and we must consider 
studying other parameters that could influence the 
results and surgical time, like the size of prostate gland 
that in some occasions can render the access and the 
mobility of the semi-rigid ureteroscope difficult.
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EDITORIAL COMMENT

 Surgeons have historically been particular 
about patients’ position during surgery. This is im-
portant for access, minimizing pressure points and 
prevention of deep vein thrombosis during extended 
operation time. Early experience with the rigid ure-

teroscopy has identified two regions of the ureter that 
can be difficult to negotiate, the first at the vesico-
ureteric junction and the second anterior to the iliac 
bifurcation. During initial days of ureteroscopy use of 
large size (13F or plus) ureteroscopes mandated that 
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all possible efforts should be made to ease passage of 
the scope through narrow parts of the ureter. However, 
there is dearth of scientific literature on the efficacy 
of such maneuvers. Korkes and colleagues (1) have 
looked into the impact of the outcome on one position 
(dorsal lithotomy with leg extended) over traditional 
dorsal lithotomy. Although they did not observe any 
significant advantage of one procedure over the other, 
they have noted some advantage in operative time 
using extended leg position. More than two decades 
ago, Angus and Webb (2) noted that the lower ureter 
possesses two curves, an upper curve at the iliac 
bifurcation that straightens with increasing degrees 
of lithotomy and a lower vesical curve in the pelvis, 
which is unaltered by patient position. Dagnone et 
al. (3) applied lower-abdominal pressure to see if it 
facilitates semi rigid-ureteroscopy to access to the up-
per ureter for safe laser lithotripsy using a 7.5F scope. 
They observed that lower-abdominal pressure could 
be helpful to negotiate passage of the endoscope over 
the iliac vessels or to place the laser fiber on stones.

EDITORIAL COMMENT

 Ureterorenoscopy (URS), extracorporeal 
shock wave lithotripsy (SWL) and percutaneous 
nephrolithotomy (PCNL) are the main modalities for 
modern stone treatment. While all of these procedures 
have shown to be as effective minimally invasive 
treatment for various stone situations, there are always 
demands to further excel their performance. One of 
the most common ways to improve this situation is 
by the help of technological advancement. The devel-
opment of digital optics, scope design and auxiliary 
instruments has greatly improved the performance of 
URS and PCNL, in particular flexible instruments (1). 
Similarly, there have also been improvements in tech-

nology of SWL that can bring the performance back 
to the standard set by HM3 (2). However, all these 
new developments will inevitably increase the capital 
cost of medical treatment, which will be particular 
important in the current economic turmoil. As a result, 
the real impact of these technical advancements may 
not be as great as could be expected, especially for 
the developing countries.
 However, there is also another approach to 
improve the performance by modifying the work-
ing condition or treatment protocols of the existing 
equipment. As well demonstrated by this article, the 
simple modification of the leg position will help to 

 In conclusion, this is a small basic study 
looking at an innocuous modification that may have 
beneficial impact on the ease of accessing two difficult 
points in the distal and middle ureter. In a larger cohort 
of patients preferably at a multi institutional setting, 
future investigators may be able to note a significant 
difference.
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improve the performance of semi-rigid URS (3). This 
simple and easy approach required no extra-cost for 
equipment, but can shorten the operating time, in 
particular for male patients by 30%. There are also 
other approaches that have been reported to improve 
the performance of URS, such as instillation of lido-
caine jelly proximal to the stone to minimize stone 
flush back and improve stone free rate (4). Similarly, 
modifications of treatment protocols for SWL, such 
as modification of shockwave delivery rate (5) and 
application of gel on the treatment head (6), has also 
shown to be effective in the improvement of treatment 
outcomes. These kinds of non-costly procedures for 
improvement of treatment performance will definitely 
benefit more patients worldwide than the simple pur-
suit of high technological equipment.
 One of the pitfalls of this study, as already 
discussed by the authors, is the “non-blinded” nature 
of the study. As the surgeon performed the operation 
will know the positioning of the legs, therefore any 
subjective preference or bias to one of the positions 
may lead to bias in part of the results, such as the 
operating time. However, this kind of bias will be 
intrinsic to most of the surgical studies and is dif-
ficult, if not impossible, to completely eliminate. 
Therefore, one should be aware of this bias during 
the interpretation of results. Nevertheless, the authors 
have convincingly demonstrated the superiority of the 

dorsal lithotomy position with same side leg slightly 
extended (DLEL) over dorsal lithotomy position (DL) 
during URS. This approach should be encouraged in 
our daily practice.
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ABSTRACT

Purpose: The management of mildly elevated (4.0-10.0 ng/ml) prostate specific antigen (PSA) is uncertain. Immediate 
prostate biopsy, antibiotic treatment, or short term monitoring PSA level for 1-3 months is still in controversy.
Materials and Methods: We conducted a retrospective chart review of patients in a large community practice (2003 - 
2007) who had PSA levels between 4.0-10 ng/mL without any further evidence of infection. Data was gathered regarding 
patient’s age, whether standard antibiotic therapy (10-14 days of ofloxacin or ciprofloxacin) had been administered before 
the second PSA measurement, results of a second PSA test performed at 1- to 2-month intervals, whether a prostate biopsy 
was performed and its result.
Results: One-hundred and thirty-five men met the study inclusion criteria with 65 (48.1%) having received antibiotics (group 
1); the PSA levels decreased in 39 (60%) of which, sixteen underwent a biopsy which demonstrated prostate cancer in 4 
(25%). Twenty-six (40%) patients of group 1 exhibited no decrease in PSA levels; seventeen of them underwent a biopsy 
that demonstrated cancer in 2 (12%). The other 70 (51.9%) patients were not treated with antibiotics (group 2); the PSA 
levels decreased in 42 (60%) of which, thirteen underwent a biopsy which demonstrated prostate cancer in 4 (31%). In 
the other 28 (40%) patients of group 2 there was no demonstrated decrease in PSA, nineteen of these subjects underwent 
a biopsy that demonstrated cancer in 8 (42%).
Conclusions: There appears to be no advantage for administration of antibacterial therapy with initial PSA levels between 
4-10 ng/mL without overt evidence of inflammation. 

Key words:  PSA; digital rectal examination; antibiotics; biopsy
Int Braz J Urol.  2009; 35: 551-8

INTRODUCTION

 The prostate-specific antigen (PSA) level is 
considered one of the most prevalent cancer markers 
in current clinical practice. Its high sensitivity but low 
specificity have led to controversy in regards to the 
recommended management of patients with mild PSA 
elevation whose digital rectal examination (DRE) is 

 �linical Urolog��linical Urolog�

negative (1-7). Seventy percent of patients with ab-
normal PSA are found not to have cancer on prostate 
biopsy, itself a potentially morbid procedure (1). The 
three common ways of dealing with elevated PSA are 
(1) the use of empiric antibiotic treatment followed by 
a repeat PSA, (2) repeated PSA measurement after 1-2 
months, and (3) immediate prostate biopsy (1,2,4-7). 
Of the three, the use of antibiotics would appear to 
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be the most sound, given that unproven sub clinical 
prostatitis, and not malignancy, leads to the majority 
of cases of spurious PSA elevation (1-7).
 In an effort to achieve a more effective 
indication for dealing with PSA elevation in the 
community, we conducted a retrospective study for 
evaluating the effect of antibiotics on PSA levels 
in patients who have a negative DRE yet possess 
an initially mild PSA elevation (4.0-10 ng/mL) and 
negative clinical and laboratory signs of prostate or 
urinary infection. Moreover, can the antibiotic therapy 
contribute to obviate unnecessary prostate biopsy.

MATERIALS AND METHODS

 We conducted a retrospective electronic chart 
review of all the patients seen in our service between 
2003-2007 who had PSA levels between 4.0-10 ng/
mL, a negative digital rectal examination (DRE) and 
no clinical or laboratory  signs of  urinary infections 
(negative urine culture and negative urine sediment). 
The data collected included the patient’s age, whether 
standard antibiotic therapy (10-14 days of ofloxacin or 
ciprofloxacin) had been given before the second PSA 
measurement, based on the urologist’s own decision, 
the results of the second PSA test that was done after 
a 1- to 2-month interval, whether a TRUS (transrectal 
ultrasound) guided prostate biopsy was eventually 
performed (mostly when a PSA decrease was less 
than 10%) and, if so, the result. The 10-core biopsy 
was performed based on the urologist’s decision rely-
ing on his or her own PSA judgment requiring PSA 
adjustment (age related, race related, density, velocity, 
etc.). Cases that involved events that might falsely 
elevate the PSA result (e.g., urinary tract infection, 
urinary retention) were excluded from the study. All 
the specimens were analyzed in authorized laborato-
ries within our catchments’ area (using Immulite 2000 
analyzer third generation PSA).
 Analysis of data [age, PSA changes, anti-
biotics therapy, biopsy result (presence of cancer)] 
was carried out using SPSS 10.0 statistical analysis 
software (SPSS Inc., Chicago, IL, USA). Distributions 
of continuous variables were assessed for normality 
using the Kolmogorov-Smirnov test (cutoff at p < 
0.01). Continuous variables were described using 

mean ± standard deviation. Categorical variables 
were described using frequency distributions and were 
presented as frequency (%). The Student’s-t-test for 
independent samples was used to compare PSA eleva-
tion prior to and following antibiotic therapy. Change 
from baseline antibiotic therapy was also compared 
by antibiotic therapy. Multivariate logistic regression 
analysis was used to model detected prostate cancer. 
All tests were two-sided and considered significant 
at p < 0.05.

RESULTS

 A total of 135 men met the study inclusion 
criteria within the study period. Their average age 
was 66.48 ± 8.32 years, the average initial PSA level 
was 6.28 ± 1.59 ng/mL, the average second PSA level 
was 5.68 ± 1.77 ng/mL, and the average difference 
between the two tests was 0.60 ± 1.71 ng/mL. Sixty-
five of these patients (48.1%) underwent prostate 
biopsy: the pathologic findings were prostate cancer 
in 18 (28%), chronic inflammation (based on massive 
lymphocyte infiltration or giant cell granuloma) in 13 
(20%), and benign prostatic hyperplasia (BPH) in the 
remaining 32 (52%).
 Sixty-five of the 135 patients (48.1%) were 
treated with antibiotics (group 1): the PSA levels 
decreased in 39 (60%) of them, sixteen underwent 
a biopsy, which demonstrated prostate cancer in 4 
(25%), and BPH in the rest. In 26 (40%) patients of 
group 1 no decrease in PSA levels were exhibited, 
seventeen of them underwent biopsies which dem-
onstrated cancer in 2 (12%), chronic inflammation in 
8 (47%) and BPH in the rest .The other 70 (51.9%) 
patients were not treated with antibiotics (group 2): 
the PSA levels decreased in 42 (60%) of them, thir-
teen underwent a biopsy which demonstrated prostate 
cancer in 4 (31%),chronic inflammation in 2(15.4%) 
and BPH in the rest. In 28 (40%) patients of group 
2 there was no decrease in PSA, nineteen of them 
underwent a biopsy which demonstrated cancer in 8 
(42%), chronic inflammation in 3(15.7%) and BPH 
in the rest (p value for each parameter between the 
groups revealed a level > 0.05).
 The average initial PSA level in group 1 was 
6.3, the average second PSA level was 5.41, an aver-
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Table 1 – Results of PSA changes and prostate biopsies in 135 patients.

Group 1 (N = 65)
No Antibiotic

Group 2 (N = 70)
Antibiotic

Significant decrease in PSA (> 10%) (N = 39) + (N = 26) - (N = 42) + (N = 28) -
Prostate biopsy + - + - + - + -
Number of patients 16 23 17 9 13 29 19 9
Prostate cancer 4 N/A 2 N/A 4 N/A 8 N/A
Chronic inflammation - N/A 8 N/A 2 N/A 3 N/A
BPH only 12 N/A 7 N/A 7 N/A 8 N/A

+: affirmative, -: negative; BPH: benign prostatic hyperplasia PSA: prostate-specific antigen

age decrease of 14.1%, the average initial PSA level 
in group 2 was 6.26, the average second PSA level 
was 5.95, an average decrease of 4.95% (p = 0.08).
 Multivariate analysis (described in the 
methods ) of age, PSA changes, antibiotics therapy 
and biopsy results (presence of cancer) revealed no 
significant difference between the study groups (P 
Value > 0.05 in all categories). Table-1 shows the 
distribution of diagnoses and performance of biopsies 
for each subgroup.

COMMENTS

 The results of this chart review failed to 
show any advantage for Random quinolone antibi-
otic treatment while dealing with initial PSA levels 
between 4-10 ng/mL with no signs or symptoms of 
infection. A decrease in PSA after antibiotic therapy 
does not rule out prostate cancer and conversely, a 
lack of decrease does not exclude it. Therefore, the 
antibiotics therapy does not contribute to obviate un-
necessary prostate biopsy.
 The use of antibiotics is prevalent among 
some of the urologists who intended to reduce PSA 
elevation presumably caused by an inflammatory 
process.
 It has previously been suggested that all 
patients should receive empiric antibiotic therapy 
for prostatitis or inflammation after their first el-
evated PSA result and before recommending a biopsy 
(1,2,4,6-8). There is, however, a mean variation of 

approximately 15% in the measurements of total, 
free and percent free PSA that does not appear to 
be significantly affected by age and total PSA level 
(9). Okada et al. (8) assessed high PSA readings due 
to inflammation and, based on histological findings, 
concluded that acute inflammation within the prostate 
is a significant contributor to elevated serum PSA 
levels, especially in patients with small prostates. 
Statesman et al. (10) studied the inflammation in pros-
tate biopsies in which there was no cancer and found 
inflammation in virtually every one of them, even 
in the ones without any signs of clinical prostatitis. 
These authors concluded that sub clinical inflamma-
tion could cause PSA elevation, emphasizing that 
nearly half of all clinically asymptomatic men with 
an elevated PSA level have laboratory signs of prosta-
titis. They suggested that two weeks of ciprofloxacin 
administration would result in a drop in the elevated 
PSA levels of almost 50% of patients with lower 
urinary tract symptoms (LUTS) and normal DRE 
results, thus avoiding prostate biopsy. This approach, 
however, requires careful follow-up, especially for 
patients whose PSA levels fail to decrease to normal 
levels (1). In Kaygisiz et al. study (6), all 48 of their 
patients were administered antibiotics and underwent 
biopsies. The PSA levels decreased below 4 ng/mL 
in 18 (37%) of them and the biopsies of these men 
were negative for malignancy. The findings for the 
other 30 men were prostate cancer in 10.8%. These 
authors suggested that antibiotic therapy should be 
administered for 3 weeks, regardless of inflamma-
tion findings, when PSA levels are mildly high (i.e., 
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4-10 ng/mL), subsequently followed by the decision 
of whether or not to carry out a biopsy. Bozeman et 
al. reported that when serum PSA had normalized 
with treatment there was no longer an indication for 
transrectal ultrasound-guided biopsy in almost half 
of their 95 patients diagnosed with elevated PSA 
and chronic inflammation, suggesting that chronic 
prostatitis is an important cause of elevated PSA 
and that when identified, treatment can decrease the 
percent of negative biopsies (7). On the other hand, 
Habermacher et al. (11) noted that almost all cases of 
asymptomatic prostatitis are not caused by bacteria, 
thus eliminating the need for antibacterial therapy. 
We had far fewer cases with histologic evidence for 
chronic prostatitis in our study (20%) than had been 
reported by other authors (7,11). This may explain 
why prompt administration of antibacterial therapy 
was not helpful in our series. Any elevation of PSA, be 
it spurious or true, should be an indication for repeat 
PSA testing, but we advocate withholding antibiotics 
until a bacterial cause has been identified.
 The influence of inflammatory foci on total 
and free PSA concentrations remains a controversial 
issue (2). Ozen et al. (3) claim that benign prostatic 
hyperplasia (BPH) and BPH with prostatitis appear 
to be more frequent causes of PSA elevation. A recent 
editorial by Scardino criticized the unjustified use 
of antibiotics in a group of patients similar to ours 
and emphasized the various inherent disadvantages 
associated with this approach, such as cost, toxicity, 
and the promotion of resistant bacterial species de-
velopment that exposed the patient to more resistant 
and aggressive sepsis should a biopsy eventually be 
done. Screening PSA management was not influ-
enced by antibacterial therapy, thereby preventing 
35% of what would have been unnecessary biopsies 
(5).
 There appears to be no advantage for an-
tibacterial therapy for decreasing initial PSA levels 
between 4-10 ng/mL.
 Our study is limited by being retrospective, 
relatively small and dealing with heterogeneous 
co-morbidities in both groups with only about half 
undergoing a biopsy, yet the number of participants 
enrolled from one clinic using a sole laboratory im-
proves its significance that enables us to shed another 
light on the above-mentioned debate.
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EDITORIAL COMMENT

 The diagnostic efficacy of the PSA test is a 
matter of general concern, especially in men both 
with indolent disease and PSA levels less than 10 
ng/ml. Also, randomized controlled trials regarding 
the prognostic utility of this value are currently un-
derway (1, 2). As the authors stated, prostate biopsy 
is a procedure that brings about potential morbidity 
and occasionally septic complications to patients (3). 
Yet, the false positive rates are high in the mentioned 
PSA range, and in these cases are thus managed with 
various approaches (1,2). In the current study, the 
authors evaluated the efficacy and outcome of an 
approach, antimicrobial intervention followed by a 
reassessment of PSA. Although this approach is not 
strongly recommended in current clinical practice 
(4), it has been introduced in the previously reported 
literature.
 The authors retrospectively examined the 
influence of antimicrobials on serum PSA levels in 
145 patients with negative DRE and PSA between 
4.0 and 10.0 ng/ml. Sixty-five patients (45%) were 
treated with antimicrobials, and PSA levels thereaf-
ter decreased in 39 (60%). Thirty-three men (50%) 
underwent biopsy, and 6 (9%) and 8 (12%) were 
histologically diagnosed with prostate cancer and 

chronic prostatitis, respectively. The remaining 80 
patients were managed without antibiotics. The PSA 
level decreased in 42 (52%) of them one month after 
the first measurement. Thirty-two of these untreated 
men (40%) received biopsy, and 12 (15%) and 5 (6%) 
patients were diagnosed as having prostate cancer and 
chronic prostatitis, respectively. Multivariate analyses 
showed the absence of non-specific age-dependent 
factors regarding the diagnostic results. Antimicrobial 
treatment did not have an influence on the PSA level 
and biopsy indication. Thus, the authors concluded 
no advantage of antimicrobial therapy for men with 
the initial PSA levels between 4 and 10 ng/ml, and 
recommended the recalculation of the serum PSA 
level one month after the first measurement.
Although the present results may not be surprising, 
they are thought to be feasible and reliable (4). I think 
that the present study has an impact; it potentially 
suggests possibly  questioning why the serum PSA 
concentration elevates in benign prostatic disorders. 
The current one as well as several previous studies 
showed the fraction of patients with bacterial prostati-
tis among those having grey-zone PSA levels is small 
(5). The majority of patients histologically diagnosed 
with prostatitis under this type of situation are thought 
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to have non-bacterial prostatitis, and it is undeniable 
that this is relevant to the elevated PSA level. Further 
studies on precise histopathological findings such as 
the presence of bacterial or non-bacterial inflamma-
tion are warranted as well as feasible interval for the 
PSA reassessment.
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EDITORIAL COMMENT

 Prostate cancer detection is difficult due to 
the limited specificity of PSA test. PSA elevation can 
be due to prostate cancer, benign prostate enlarge-
ment, asymptomatic prostatitis or a combination of 
factors. A common practice is to prescribe an empiric 
course of antibiotics and then recheck a PSA level 
with the belief that a lower PSA is reassuring.
 Shtricker et al. performed a retrospective 
review of men with PSA 4-10 ng/mL and no clini-
cal indication of prostatitis. A ten to fourteen day 
course of fluroquinolone antibiotic was prescribed in 
some patients. Some patients had a prostate biopsy 
performed. The authors concluded that antibiotic 
treatment was not useful based on their analysis of 
biopsy results. The conclusions, which can be drawn 
from this retrospective non-randomized comparison 

of potentially heterogeneous groups, are limited by 
methodological flaws. Of the study population, only 
48% received antibiotic treatment and only 48% were 
ultimately biopsied. The criteria for which patients 
received antibiotic treatment and prostate biopsy were 
not described. Others might find fault with a 2-week 
course of antibiotic treatment, as traditionally 3 to 
4 weeks is prescribed for prostatitis due to limited 
antibiotic penetration into the prostate.
 Growing evidence does seem to suggest that 
the traditional practice of antibiotic treatment for mod-
erate PSA elevation (4 to 10 ng/mL) is not justified. A 
recent report found that in men whose PSA normalized 
to less than 4.0 ng/mL after antibiotic (a group often 
given the option of avoiding biopsy) there was still a 
29% prevalence of prostate cancer (1). The necessity 
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of prostate biopsy should be based on repeating PSA 
to confirm PSA elevation, risk stratification using 
PSA data (PSA velocity, age normal PSA, free PSA), 
and the implications of finding prostate cancer in the 
individual patient involved.
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EDITORIAL COMMENT

 In a retrospective cohort study the authors 
evaluated whether or not to perform, an immediate 
prostate biopsy or to treat patients with initial PSAinitial PSA 
levels between 4-10 ng/mL with antibiotics and mo- with antibiotics and mo-
nitor the PSA level for 1-3 months. This represents 
an important and controversial topic with not enough 
recent data to make clear recommendations. �hile�hile 
prostatic inflammation has been associated with 
increased PSA levels, antibiotics have no effect on 
nonbacterial prostatitis. PSA levels vary spontane-
ously, rising and falling at an average of 15% from 
week to week. A rise of < 20-46% from one year to 
the next is more likely to be the result of biological 
variation than cancer (ref 9 in the article).

 Is PSA elevation produced by asymptomatic 
bacterial prostatitis, which is an uncommon condi-
tion? There is no evidence to support it. As there have 
been no randomized trials to show that antibiotics are 
more likely to lower PSA levels than a placebo, the 
study by Shtricker et al. included a control group, 
which strengthens their conclusion that antibiotic 
therapy does not contribute to obviate unnecessary 
prostate biopsies. This conclusion should be followed 
in routine practice.
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Hôpital Claude-Huriez
Lille, France
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EDITORIAL COMMENT

 PSA variability continues to plague prostate 
cancer screening. Eastham et al. previously examined 
this issue using blood samples from the Polyp Preven-
tion Trial (1). In men with a PSA level > 2.5 or > 4.0 
ng/mL on one test, the PSA “normalized” below these 
thresholds at the next measurement in 26% and 30%, 

respectively. This led the authors to recommend repeat 
PSA measurements to further evaluate an abnormal 
result before proceeding to more invasive testing (i.e. 
prostate biopsy).
 An alternate strategy to reduce confounding 
from PSA variability is a trial of empiric antibiotics, 
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given the prevalence of subclinical prostatitis. Indeed, 
Simardi et al. (2) showed a direct relationship be-
tween mean PSA levels and the percentage of inflam-
mation on prostate biopsy (p = 0.02). Nevertheless, 
this practice is controversial due to the potential side 
effects of antibiotics.
 Several prospective studies have evaluated 
the utility of empiric antibiotics with conflicting 
results (3-5). One positive study was reported by 
Serretta et al. (5) including 99 men with a PSA > 
4 ng/mL and normal DRE, all of whom underwent 
repeat PSA measurement and prostate biopsy after a 
course of antibiotics. The prostate cancer detection 
rate was 20% in men whose PSA decreased with an-
tibiotics, compared to 40% in those whose PSA did 
not decrease (p = 0.02) (4). Furthermore, no prostate 
cancers were identified among men with an initial PSA 
less than 10 ng/mL which decreased by > 50%, nor in 
any participant whose PSA decreased by > 70% with 
antibiotics regardless of the initial PSA level.
 Despite the retrospective, non-randomized 
nature of the current study by Shtricker and col-
leagues, it adds to the growing literature showing that 
PSA may spontaneously decrease over time without 
antibiotics. It also demonstrates that a reduction in 
PSA by more than 10% following antibiotics does 
not rule out prostate cancer.
 Nevertheless, it remains possible that empiric 
antibiotics may help improve the specificity of PSA 
testing in specific patient subgroups. Prospective 
randomized studies are underway which should help 
to shed additional light on this issue. In the meantime, 
patients presenting with an elevated PSA should be 
evaluated for signs or symptoms of prostatitis. If 

empiric antibiotics are given and the PSA does not 
decrease to baseline, it may be beneficial to wait 
several weeks before performing prostate biopsy to 
allow time for the intestinal flora to normalize. At the 
time of biopsy, patients who received prior antibiotics 
should be counseled about the risk of infection and 
instructed to seek prompt medical attention if fever 
or other symptoms develop.
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ABSTRACT

Objectives: Prostate biopsy involvement and Gleason score guide treatment decisions in prostate cancer. We evaluated 
concordance in Gleason score and laterality between biopsy and radical retropubic prostatectomy (RRP) specimens and 
factors that influenced this relationship.
Materials and Methods: We reviewed 538 prostate cancer diagnoses at a Veterans Affairs medical center (2000-2005) to 
identify men with prostate biopsy and RRP specimens. During this time there was a move from limited (6 core) to extended 
(12 core) biopsy schemes. Discordance in Gleason score was defined as any change in Gleason score.
Results: 152 men underwent RRP with biopsy showing Gleason < 7 in 56%, 7 in 36%, and > 7 in 8%. Biopsy involvement 
was unilateral in 59% and bilateral in 41%. Compared to the biopsy, RRP Gleason score was concordant in 76 (50%), 
higher in 51 (34%), and lower in 25 (16%). Bilateral involvement was concordant in 97%, while unilateral involvement 
was concordant in only 20%. Both Gleason score and laterality were concordant in only 26%. Gleason concordance was 
higher in those with 8 or more cores compared to < 8 cores taken (54% vs. 34%, p = 0.046), but concordance was not 
affected by age, PSA, prostate volume, or length of time from biopsy to RRP. During later years, concordance did not 
improve despite taking more cores.
Conclusions: Prostate biopsy underestimated prostatectomy Gleason score in 34% of men and bilateral involvement in 
80% of those with unilateral disease on biopsy. Taking at least eight cores improves the accuracy of the prostate biopsy.

Key words: prostate neoplasms; biopsy; prostatectomy
Int Braz J Urol.  2009; 35: 559-64

INTRODUCTION

 Prostate cancer is common in men with an 
estimated 218,890 new diagnoses and 27,050 deaths 
in 2007 (1). The pathologic diagnosis of prostate can-
cer is based on transrectal ultrasound guided prostate 
biopsy which provides information on Gleason grade 
and unilateral versus bilateral cancer involvement. 
Gleason grade and prostate biopsy involvement sub-
sequently guide treatment decisions, and influence 
surgical decisions with respect to nerve-sparing and 
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pelvic lymph node dissection at the time of radical 
retropubic prostatectomy (RRP). Because of a trend in 
the PSA era toward patients presenting with low PSA 
levels and nonpalpable disease, pretreatment Gleason 
score may be the most important prognostic factor for 
treatment response and patient outcome (2).
 It is important for clinicians to have informa-
tion regarding the accuracy of prostate biopsy speci-
mens. Prior studies have suggested that taking more 
prostate cores may improve the concordance between 
biopsy and prostatectomy (2-5), while others have not 
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found such a relationship (6). Our main study objec-
tive was to evaluate concordance of Gleason score and 
laterality between prostate biopsy and RRP specimens 
in a cohort of our patients. A secondary objective was 
to evaluate whether an increased number of cores 
improved concordance.

MATERIALS AND METHODS

 We retrospectively reviewed 538 prostate 
cancer diagnoses at the Veterans Affairs Medical 
Center Iowa City from 2000-2005 to identify men 
who underwent RRP. Patients were excluded if pros-
tatectomy was not performed or if pathology reports 
from both prostate biopsy and RRP specimens were 
not available. Prostate biopsies were obtained using 
transrectal ultrasound guidance and the number of 
cores taken was at the discretion of the clinician. Clini-
cal and pathologic data was reviewed for information 
including pathology reports from prostate biopsy and 
RRP. PSA value prior to biopsy was used for analy-
sis. Number of days from initial biopsy to RRP was 
calculated for each patient. We defined concordance 
as an exact match in grade (or laterality) from biopsy 
to corresponding RRP specimen. Discordance was 
defined as a difference in grade (or laterality) from 
biopsy to RRP (i.e. upgrading from Gleason 3+4 to 
4+3 was considered discordant).
 Analysis was performed using the chi-square 
or Fisher’s exact test for categorical variables and 
the Wilcoxon rank sum test for ordinal or continuous 
variables. P < 0.05 was considered significant. Sta-
tistical analysis was performed using SigmaStat 3.5. 
Institutional Review Board approval for the study was 
obtained.

RESULTS

 Of the 538 men diagnosed with prostate 
cancer during the index period (2000-2005), 152 
met inclusion criteria and underwent RRP (Table-1). 
Prostate biopsy was Gleason < 7 in 56%, 7 in 36%, 
and > 7 in 8%. Biopsy involvement was unilateral in 
90 (59%) and bilateral in 62 (41%). During the time 
period of this study, there was a general move from 

limited (6 core) to extended (12 core) biopsy schemes 
(Figure-1).
 Average age at RRP was 61.3 years (median 
61.2, range 44.1 to 74.5). Compared to biopsy, RRP 
Gleason score was concordant in 76 (50%), upgraded 
in 51 (34%), and downgraded in 25 (16%). Of those 
51 patients who had Gleason score upgraded on RRP, 
Gleason grade was increased by < 1 grade in 7, 1 grade 
in 39, and > 1 grade in 5 patients. In the 25 patients 
who had Gleason score downgraded on RRP, Gleason 
grade was decreased by < 1 grade in 10, 1 grade in 
13, and > 1 grade in 2 patients.
 Concordance was not affected by age, PSA, 
prostate volume, or length of time from biopsy to 
RRP (Table-2). However, differences were noted for 
Gleason sum 7 biopsies, as Gleason 3+4 concordance 
was 67% (30 of 45) with upgrading in 22% (10 of 45) 
and downgrading in 11% (5 of 45) versus Gleason 
4+3, which was concordant in none (0 of 10) with 
upgrading in 20% (2 of 10) and downgrading in 80% 
(8 of 10) (p < 0.001).
 Gleason concordance was higher in those with 
8 or more cores compared to < 8 cores taken (54% vs. 

Table 1 –  Patient characteristics.

Overall
(N = 152)

Age at diagnosis (mean) 61.1
Biopsy PSA (mean) 6.72
TRUS volume (mean) 30.5
Biopsy Gleason grade (mean) 6.6
Days biopsy to RRP (mean) 81.1
Biopsy Gleason score (N, %)
3+2   1 (0.7%)
3+3   84 (55.3%)
3+4   45 (29.6%)
4+3 10 (6.6%)
4+4   4 (2.6%)
4+5   2 (1.3%)
5+4   3 (2.0%)
5+5   3 (2.0%)

TRUS = transrectal ultrasound; RRP = radical retropubic 
prostatectomy.
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34%, p = 0.046). Table-3 shows the concordance rate 
stratified by number of cores. The highest accuracy 
rate was in the group with 8-9 cores, with a statisti-
cally significant improvement in accuracy from 34% 
to 64% seen when going from 5-7 to 8-9 cores (p = 
0.03). Despite the increase in cores taken per patient 
in each subsequent year during our study (Figure-1), 
an incremental increase in accuracy over time was 
not observed (Table-4).
 When biopsy involvement was unilateral, 72 
of 90 (80%) actually had bilateral involvement on 
RRP (Figure-2). In patients with bilateral biopsy in-
volvement, 60 of 62 (97%) had bilateral involvement 
on prostatectomy. Both Gleason score and laterality 
were concordant in only 26%.

COMMENTS

 Findings on prostate biopsy can differ from 
findings on RRP, and accurate assessment of pros-
tate cancer on biopsy is important because it guides 
treatment decisions. Patients with low-grade pros-
tate cancer are more likely to be offered expectant 
management without active treatment (7). Patients 
with higher grade involvement on prostate biopsy 
are more likely to have pelvic lymph node dissection 
performed and less likely to be offered nerve-sparing 
prostatectomy. We evaluated patients who underwent 
prostatectomy, and found that prostate biopsy under-
estimated Gleason score in 34% of men and bilateral 
involvement in 80% of those with unilateral disease 

Table 2  – Analysis of factors in patients with concordant vs. discordant Gleason grade from prostate biopsy to radical 
retropubic prostatectomy.

Concordant Discordant p Value
(N = 76) (N = 76)

Age at diagnosis (mean) 60.6 61.5 0.21
Biopsy PSA (mean) 6.25   7.2 0.50
TRUS volume (mean) 29.9 31.1 0.32
Biopsy Gleason grade (mean)   6.4   6.7 0.18
Days biopsy to RRP (mean) 87.3 74.9 0.48

TRUS = transrectal ultrasound; RRP= radical retropubic prostatectomy.

Figure 1 – Mean prostate core biopsies per patient.
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on biopsy. These differences may be due to sampling 
error, pathologist’s interpretation, or disease progres-
sion (8).
 In our study, there was a general trend toward 
increased concordance when more prostate core bi-
opsies were performed as the concordance rate was 
lowest in the 5-6 core group. Prior studies have sug-
gested that taking more prostate cores may improve 
the concordance between biopsy and prostatectomy 

(2-5), while others have argued that more cores does 
not improve prognostic information (6). Coogan et 
al. reported 10 cores provided an accuracy of 58% 
versus 40-41% in those with 8 and 6 cores (4). San 
Francisco et al. reported an extended biopsy regimen 
with 10 or more cores improved concordance from 
63% to 76%, and also proposed that processing each 
prostate core separately also improved accuracy (3). 
Similarly, Mian et al. noted improvement in accuracy 

Table 3 – Effect of number of cores on concordance.

Number of Core Biopsies Number of Patients Concordance

     5-7 32 34%
     8-9 70 60%
     10-12 46 46%
p Value for comparisons:
     5-7 vs. 8-9 (0.03)
     8-9 vs. 10-12 (0.19)
     5-7 vs. 10-12 (0.45)

Figure 2 – Laterality concordance on radical retropubic prostatectomy (RRP).
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Table 4 – Gleason concordance per year.

Year Number of Patients Concordance

2000 21 29%
2001 22 64%
2002 28 64%
2003 31 42%
2004 30 53%
2005 20 45%

from 48% to 68% when more than 6 cores were taken 
(2). One study of 100 consecutive prostatectomy 
specimens evaluated by core biopsy of the surgical 
specimens on the bench top reported that prostate 
cancer detection improved from 75% with sextant 
biopsies to 88% with an extended 14 core biopsy 
(9).
 Despite the suggestion that taking more cores 
directly leads to increased accuracy, the relationship 
is likely multi-factorial. Toward the later years of our 
study, more prostate cores were taken and accuracy 
declined, but was still improved compared to taking 
sextant biopsies. One possible explanation for this 
finding would be the change in pathologists’ inter-
pretation of the biopsy specimens. Sampling error 
can also be a contributing factor.
 There are limitations to our study, including 
those inherent in a retrospective analysis. There was 
a general trend toward taking more core biopsies 
during the study period; however this was not done 
with a standardized protocol. The pathology review 
for this study was not performed by a single patholo-
gist, and during review of prostatectomy specimens 
the pathologist was not blinded to the initial biopsy 
involvement, which could have influenced interpreta-
tion.

CONCLUSIONS

 Prostate biopsy underestimated prostatec-
tomy Gleason score in 34% of men and bilateral 
involvement in 80% of those with unilateral disease 
on biopsy. Taking at least eight cores improves the 
accuracy of the prostate biopsy.
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ABSTRACT

Purpose: The authors assess the morbidity, functional results and oncologic follow-up of a series of laparoscopic radical 
prostatectomies performed in over a 10-year period.
Materials and Methods: The data on 780 laparoscopic radical prostatectomies performed between September 1997 and 
December 2007 were stored in a personal database. The following parameters are described and critically analyzed: op-
erative time, blood transfusions, conversions, length of hospital stay, complications, functional results of sexual potency 
and urinary continence, surgical margins and oncologic follow-up.
Results: Operative time averaged 125 minutes, with a mean bleeding volume of 335 mL and mean hospital stay of 4.3 days. 
The rate of conversion to open surgery was 1.36% and the overall complication rate was 14.24%. The pathology analysis 
showed pT2 tumors in 82.60% and pT3 tumors in 17.39% of cases. The overall positive margin rate was 19.58%, with a 
biochemical recurrence of 10.27% at a mean follow-up of 62.5 months. Urinary continence and sexual potency yielded 
rates of 88% and 61%, respectively, 12 months after surgery.
Conclusions: Laparoscopic radical prostatectomy is a technically well-defined procedure that provides good oncologic 
and functional results after proper training.

Key words:  prostatic neoplams; prostatectomy; laparoscopic surgery; outcomes
Int Braz J Urol.  2009; 35: 565-72

INTRODUCTION

 Even though there is no consensus on the best 
therapeutic approach to prostate cancer, radical pros-
tatectomy is regarded as the treatment of choice by 
most urologists. Radical retropubic prostatectomy has 
been the gold standard worldwide, allowing for high 
rates of cancer control with low rates of incontinence 
and sexual dysfunction. Laparoscopy has been used as 
an alternative procedure, combining the principles of 
anatomic radical prostatectomy with the advantages 
of minimally invasive surgery (1-6). In this report, 
the authors describe technical aspects and complica-

 �linical Urolo�y�linical Urolo�y

tions, as well as oncologic and functional results of 
laparoscopic radical prostatectomy (LRP) within a 
10-year period.

MATERIALS AND METHODS

 A total of 780 patients with clinically local-
ized prostate cancer were submitted to LRP by one of 
the authors, between September 1997 and December 
2007. The patients were recruited from the authors’ 
private practices or were referred for surgery by other 
physicians. The data were stored and updated accord-
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ing to outpatient follow-up retrospectively in a data 
base. Fifty patients were excluded from the analysis 
due to loss to follow-up and/or inadequate records.
 The transperitoneal approach was used in 559 
cases and the preperitoneal approach was used in 171 
cases. Technically, we removed all of the preprostatic 
fat and approached the endopelvic fascia with clear 
exposure of puboprostatic ligaments and their lateral 
limits. Puboprostatic ligaments were not sectioned 
and, additionally, we used a metal urethral sound for 
precise identification of the urethra and its posterior 
mobilization, thus allowing for the safe passage of 
two figure of eight 2-0 vycril sutures. The ligation 
of arterial lateral prostatic pedicles can be safely 
obtained with the harmonic scalpel, bipolar cautery, 
using clips or intracorporeal suture at the surgeon’s 
discretion, in order to avoid any form of energy close 
to the pedicles. We also have used only cold scissors 
close to the seminal vesicles and posterolateral neu-
rovascular bundle, using only intracorporeal suture 
or polymer clips for hemostasis.
 Postoperative assessments included clinical 
examination and the prostate-specific antigen (PSA) 
test, which was performed every three months in the 
first two years, every six months from the third to the 
fifth years, and once a year thereafter. Radiological 
examination was requested, if clinically indicated. 
Biochemical recurrence was defined as two PSA 
measurements above 0.2 ng/mL.
 Pathology data were obtained from pathology 
reports and, if necessary, the slides were reviewed. 

The 1997 TNM classification system  was used for 
staging and the Gleason score was employed for 
tumor grade (7). A positive surgical margin after 
radical prostatectomy was defined as the spread of the 
tumor to the inked margin of the surgical specimen on 
microscopic examination. Pelvic lymphadenectomy 
was indicated for patients with Gleason score greater 
than 7 and/or PSA greater than 10 ng/dL, which was 
required in 76 cases (10.41%). In the present series, 
patients with positive lymph nodes were excluded 
from radical surgery for cancer.
 Data on sexual potency and urinary conti-
nence were obtained from outpatient records. Urinary 
incontinence was regarded as the use of any protection 
against urinary leakage, and erectile dysfunction was 
defined as spontaneous and permanent inability to 
achieve sufficient erection for vaginal penetration.

RESULTS

 A total of 730 patients with mean age of 64.6 
years (42 to 76, SD 4.09) and clinically localized dis-
ease were selected for this review. The PSA ranged 
from 2.80 to 16 ng/mL, (mean of 6.15 ng/mL, SD 
1.14). Data regarding demographics are summarized 
in Table-1.
 Operative time averaged 124.97 minutes (90 
to 240, SD 20.11), with a mean hospital stay of 4.30 
days (1.5 to 20, SD 2.14). When pelvic lymphadenec-
tomy was performed, operative time increased by 40 

Table 1 – Patients demographics in the present series.

Variable Mean SD Minimum Maximum

Age  64.60   4.09 42.00     76.00
Weight  77.46   7.28 60.00   123.00
Height    1.74   0.06   1.60       2.05
BMI  25.62   1.99 20.90     38.80
PSA pre     6.15   1.14   2.80     16.00
Operative time 124.97 20.11 90.00   240.00
Blood loss 335.92 79.99 50.00 1150.00
Hospital stay     4.30   2.14   0.00     20.00
Catheter time     8.00   1.31   0.00     18.00

BMI = body mass index, PSA = prostatic specific antigen.
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minutes. The mean time of urinary catheterization 
was eight days (7 a 18, SD 1.31).
 The mean bleeding volume during the in-
traoperative period was 335 mL (50-1.150 mL, SD 
79.99), with transfusion rates of 5.34% (39 cases). 
None of these patients required reoperation.
 The rate of conversion to the open technique 
was 1.36% (10 cases), with an overall complication 
rate of 14.24% (104 cases). The data are summarized 
in Table-2.
 The pathological assessment revealed pT2a/b 
tumors in 19.45% of cases (142 patients), pT2c tumors 
in 63.15% of cases (461 patients), pT3a/b tumors in 
14.38% of cases (105 patients) and pT3c tumors in 
3.10% of cases (22 patients). The Gleason score was 
distributed as follows: 2 to 4 in 3.97% (29 cases), 5 
to 6 in 44.93% (328 cases), 7 in 46.02% (336 cases) 8 
to 10 in 5.06% (37 cases). The mean overall positive 
margin rate was 19.58% (143 cases): 7.69% for pT2a/
b (11 cases), 19.08% for pT2c (88 cases), 34.28% for 
pT3a/b (36 cases) and 36.36% for pT3c (8 cases). The 
positive surgical margins were located as follows: in 
the apical region 49.65% (71 patients), at the bladder 
neck 20.27% (29 patients) and in the posterolateral 

region 30.06% (43 patients). Table-3 summarizes the 
data on surgical margins.
 In this series with a minimum follow-up of 
5 months and maximum follow-up of 120 months 
(mean of 62.5 months), the overall rate of biochemical 
recurrence was 10.3% (75 patients). The mean time 
for neoplasm recurrence was 9 months.
 Urinary continence had a rate of 87.94% (642 
patients) 12 months after surgery. Sexual potency 
yielded a rate of 60.95% (445 patients) in the same 
period. In this group of patients who remained potent 
postoperatively, bilateral preservation of the neuro-
vascular bundle was performed in 77% of the cases 
(343 patients), unilateral preservation in 19.5% of the 
cases (87 patients), and the neurovascular bundles 
were not preserved in 3.3% of the cases (15 patients) 
(Table-4).

Table 2 – Complication rates and results for laparoscopic 
radical prostatectomy.

Complications (total) 14.24% (N = 104)

Major complications
Mortality   0.13% (N = 1)
Reoperations   0.27% (N = 2)
Conversion     1.36% (N = 10)
Rectal injury   0.54% (N = 4)
Ileocolonic injury   0.13% (N = 1)
Ureteral injury   0.54% (N = 4)

Minor complications
Deep vein thrombosis   0.68% (N = 5)
Urinary leakage     6.98% (N = 51)
Urethrovesical stenosis     2.46% (N = 18)
Urinary retention   1.09% (N = 8)

*Urinary incontinence 12.1% (N = 88)
*Erectile dysfunction   39.1% (N = 285)

*Not included in the overall analysis of complications.

Table 3 – Oncologic results of the present series.

Criterion % N

Clinical stage
T1a/b       3   22
T1c     18 131
T2     79 577

Pathological stage
pT2a/b 19.45 142
pT2c 63.15 461
pT3a/b 14.38 105
pT3c   3.01   22

Positive margin rate
Overall 19.58 143

pT2a/b   7.74   11
pT2c 19.08   88
pT3a/b 34.28   36
pT3c 36.36     8

Location of the margins
Apical 49.65   71
Bladder neck 20.27   29
Posterolateral 30.06   43

Biochemical recurrence rate
Overall 10.27   75
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COMMENTS

 The mean intraoperative bleeding volume in 
the present series amounted to 300 mL with trans-
fusion rates up to 5%. Major bleeding in radical 
prostatectomy, both in the open and laparoscopic 
techniques, occurs while controlling the dorsal ve-
nous complex and while ligating the lateral prostatic 
pedicles. Laparoscopy offers increased magnification, 
excellent illumination and a tamponade effect of 
CO2, which facilitates hemostasis and visualization. 
Safe ligation of the dorsal vein complex is performed 
under good anterior and lateral visualization of the 
venous plexus and of its lower limit, close to the 
urethra (1-6,8-12).
 Different types of complications have been 
reported in up to 35% of the cases, but most of 
them have negligible clinical consequences (1-18). 
Mortality has reported to be approximately from 
0.5 to 1%, and has been related to heart diseases or 
cases of pulmonary embolism. All reported series 
on LRP show a tendency towards the reduction of 
postoperative complication rates, from 25% to ap-
proximately 5% after the learning curve has been 
achieved (3,5,6,10,12-17).
 Rectal injuries are potential complications of 
radical prostatectomy, with rates between 0 and 9% 
being described in LRP series (15,18). These injuries 
often occur at the end of the excision of the prostate 
gland, or during the dissection of the lateral pedicles 
or while sectioning the rectourethralis muscle adja-

cent to the prostatic apex. When these injuries occur 
during the intraoperative period, they must be cor-
rected by laparoscopy with a primary suture, and the 
suture must be “strengthened” with omentum or pre-
peritoneal fat. Most cases have a favorable outcome 
with the primary suture and occasionally with protec-
tive colostomy, if necessary, depending on the extent 
of the injury and level of local contamination. The 
conservative management with derivative colostomy 
for up to three months has been the initial approach 
in these cases, provided that no sepsis is associated. 
However, spontaneous closure is extremely rare and 
most patients require surgical treatment. Abdominal 
(either open or laparoscopic), perineal or posterior 
transphincteric approaches have been used to correct 
these rectourethral fistulas, although no agreement 
exists on the best therapeutic approach that should 
be used. The closure of rectourinary fistulas in our 
setting have been performed laparoscopically by the 
abdominal approach, even though we recognize that 
the sagittal transphincteric approach is a good alter-
native. In our patient population, we had four rectal 
injuries, two of which were identified and sutured in 
the intraoperative period, resolving uneventfully. One 
of the injuries was detected when the catheter was re-
moved, and was treated with derivative colostomy and 
corrected laparoscopically three months afterwards. 
The other injury consisted of low output fistula, which 
closed spontaneously with an indwelling catheter.
 Ureteral injuries yield rates of 0.5% in LRP, 
and occurs mainly in three situations: 1) when we 
mistake the vas deferens for the ureter; 2) when a 
previous transurethral resection was made, which 
prevents the proper visualization of ureteral meatus at 
the bladder neck; 3) when the ureter is enveloped by a 
urethrovesical anastomosis (2,5,10,12,15). Treatment 
usually consists of laparoscopic ureteral reimplanta-
tion. In our patient population, we had three cases of 
ureteral injuries, one during the intraoperative period, 
corrected with laparoscopic reimplantation, and 
two cases in which the ureter was enveloped by the 
anastomosis, where correction consisted of ureteral 
reimplantation in a reoperation.
 Urethrovesical anastomosis is the most tech-
nically challenging step of the procedure. Although 
laparoscopy provides ideal illumination and increased 
magnification for the sutures, their accurate place-

Table 4 – Data regarding erectile function and neurovas-
cular bundle preservation.

Total 730 Cases
No nerve sparing 58 (8%)
Unilateral nerve sparing 168 (23%)
Bilateral nerve sparing 504 (69%)

Potent    445 (60.9%)
No nerve sparing      15 (3.37%)
Unilateral nerve sparing      87 (19.5%)
Bilateral nerve sparing 343 (77%)
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ment depends on expertise in intracorporeal suturing, 
which needs to be standardized. Separate stitches or 
continuous suture can be used, but we have preferred 
the latter, since it reduces the number of knots, which 
subsequently facilitates the procedure. With regard to 
complications related to laparoscopic urethrovesical 
anastomosis, anastomotic leak occurs in approximate-
ly 10% of cases, but it usually resolves spontaneously 
with bladder drainage and maintaining a suprapubic 
drain. In our patient population, all cases resolved 
spontaneously with bladder drainage and maintenance 
of the drain. One case required drainage for up to three 
weeks, with maintenance of the bladder catheter and 
of the suprapubic drain throughout the period.
 The conversion rate is on  average 2.4% (0 to 
14%), and is predominantly required due to technical 
reasons, such as bleeding, adhesions or excessive op-
erative time, without severe complications (15). In our 
experience, after the first 10 cases requiring conversion, 
there were no other conversions to open surgery.
 Urinary continence rates after open radical 
prostatectomy have ranged from 31% to 92%. In most 
laparoscopic series, the rates of urinary control at 3, 6 
and 12 months have been around 58%, 68% and 82 to 
91%, respectively (5,14,15). It should be kept in mind 
that urinary continence rates are higher and better in 
younger individuals and where the neurovascular 
bundles were preserved. Some authors have shown 
that patients achieve urinary control earlier after LRP 
compared to open retropubic surgery (6,8). Using the 
experience gained in LRP, some maneuvers have been 
developed in order to improve urinary control rates. 
The so-called “urethral stretching” can be performed 
and consists of dissection of the urethra, proximal to 
the urinary sphincteric region, which permits sutur-
ing with less tensile strength without enveloping the 
pelvic musculature and consequently the striated 
sphincter. In addition, the preservation of the bladder 
neck in patients with low risk for cancer may be of 
some benefit.
 Rates of sexual function preservation range 
considerably from 11% to 85% in the reported series 
of retropubic radical prostatectomies. Our criteria for 
the preservation of the neurovascular bundle are based 
on the parameters of age, clinical staging, transopera-
tive impression and preoperative function parameters. 
Again, sexual function recovery depends on age and 

on the preservation of neurovascular bundles. There 
was a gradual temporal recovery, according to fol-
low-up assessments at 3, 6, 12 and 18 months with 
rates of 38%, 54%, 73% and 86% in the best series. 
In reported laparoscopic series, the mean erectile 
function rate was 59% at 6 months (3,5,12,13,15). 
Technically, laparoscopy can provide as good results 
as those of the open surgery in terms of preservation 
of sexual potency. In addition to excellent anatomic 
expertise, contributing factors include increased 
magnification, excellent illumination and reduced lo-
cal bleeding. The control of lateral prostatic pedicles 
and vessels at the apex of the seminal vesicles with 
clips or manual suture, using cold scissors, has been 
invaluable, avoiding the use of thermal energy close 
to the neurovascular bundle.
 Positive margin rates vary widely in the litera-
ture, from 5% to 45%, depending on the tumor stage, 
tumor differentiation, technique used and surgeon’s 
expertise. Positive surgical margins in retropubic radi-
cal prostatectomies yield rates of 16% to 28% for pT2 
tumors, and up to 47% to 52% for pT3 tumors. If we 
consider patients with nonpalpable tumors diagnosed 
through abnormal PSA levels, positive margin rates 
can be as low as 8% (2,6,9,12,15).
 In several LRP series, positive margin rates 
have been quite similar to those described for retropu-
bic prostatectomies, depending basically on the extent 
of the disease. The mean positive margin rates for 
pT1/pT2 tumors have ranged between 11% and 26%, 
amounting on average to 4% for pT1/pT2a/b and to 
18% for pT2c. For advanced-stage tumors, the rates 
increase from 33% to 39% for pT3a and to 81% for 
pT3b. Positive surgical margins in LRP in most series 
are located in the apical region (50 to 70%), basal re-
gion (10%), posterolateral region (10 to 25%), anterior 
region (5%) and multiple regions (5%) (2,6,9,12,15). 
In our patient population, we had an overall positive 
margin rate of 19.58%: 7.69% for pT2a/b, 19.08% for 
pT2c, 34.5% for pT3a/b and 36.3% for pT3c. With 
regard to the location of surgical margins, 49.7% of 
the cases showed apical margins, 29.9% posterolateral 
margins and 20.3% bladder neck margins.
 Based on our experience, apical dissection is a 
crucial step in LRP since it plays an important role in 
urinary continence (length of urethral stump, quality 
of the anastomosis and sphincter control), erectile dys-
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function (injury to the neurovascular bundle), surgical 
margins and risk of rectal injury. We have observed 
that urethral transection at the end of the procedure 
after total release of both neurovascular bundles, as 
well as the preservation of the bladder neck only in 
cases with safe clinical characteristics of localized 
disease could be the two most important factors for 
the reduction of positive margins. Ran et al. demon-
strated that good apical dissection with sectioning 
of puboprostatic ligaments and the nonpreservation 
of the bladder neck decreased the positive margin 
rate to 0% at the bladder neck and from 12% to 6% 
at the apex (11). Although we have an optimal posi-
tive margin rate, our rate of posterolateral margins 
was high, perhaps due to considerable concern with 
sexual potency and its preservation, a fact that has 
been reconsidered in some situations.
 The biochemical recurrence rates, have 
amounted to 11% for patients with clinically local-
ized disease and follow-up of 5 years, outperform-
ing the statistics of large series of retropubic radical 
prostatectomies (2,6,9,11,12,15,19,20). If observed 
more closely, the rates of biochemical recurrence in 
LRP were 8.6% (4 to 15.3%) for pT2 and 17.5% (15 
to 20.6%) for pT3 in periods of up to 5 years. The 
disease-free survival rates have reached 92% for 
pT2a/bN0; 88% for pT2cN0; 77% for pT3aN0; 44% 
for pT3bN0 and 50% for pT1-3N1. Open radical pros-
tatectomies have yielded biochemical control rates of 
88% to 93% for pT1-2N0, 75% for pT3aN0 and 47% 
for patients with invasion of the seminal vesicles. Our 
rate of biochemical control has averaged 10.3% with 
a mean follow-up of 62.5 months.

CONCLUSIONS

 Laparoscopic radical prostatectomy is a 
technically well-defined procedure that provides good 
oncologic and functional results after proper training. 
It is currently our treatment of choice for prostate 
cancer patients.
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EDITORIAL COMMENT

 The authors deserve to be congratulated, not 
only for the large amount of cases that were presented, 
but mostly due to the fact that they kept the data orga-
nized for over the years, which is absolutely unusual 
in our medical community, especially when the cases 
come from a private service, outside of an academic 
environment, as in this case.
 As every retrospective work, there are a few 
flaws that do not in any way diminish the authors’ ef-

fort. The Gleason criterion has changed over the years 
and the cases with Gleason 5 or less probably would 
not resist a revision. It is also important to notice that 
different pathologists examined the specimens, which 
could introduce an important bias to the results. The 
evaluation of the erectile function was not done before 
the operations, which complicates the interpretation 
of the apparently excellent rates of erectile function 
preservation.
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 However, it is important to point out the 
positive aspects of the work. The average operation 
time of 125 minutes is better than that of most of the 
major serious studies that were published. The amount 
of blood loss, in average 335 mL, and the conversion 
rate of 1.36%, indicate a good and well established 
technique by the authors. The long period of follow-
up, of 62.5 months, gives credibility to the results and 
consistency to the work.

 This paper, which is the most important ever 
published in our medical community about radical 
laparoscopic prostatectomy, comes at a good moment, 
in which the first preliminary series of robot-assisted 
laparoscopic prostatectomy are being carried out. The 
results of future years must necessarily be compared 
to those of this excellent work, which I personally 
consider the gold-standard of radical laparoscopic 
prostatectomy.

Dr. Lisias N. Castilho
Catholic University

Campinas, SP, Brazil
E-mail: lisias@dglnet.com.br
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Radioactive Seed Migration after Prostate Brachytherapy with 
Iodine-125 Using Loose Seeds versus Stranded Seeds
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ABSTRACT

Objectives: To assess the incidence and clinical parameters that could influence migration of seeds in localized prostate 
cancer patients treated by stranded versus loose sources by Iodine-125 brachytherapy.
Materials and Methods: 100 patients were treated from January/1998 until December/2006. Age, PSA, clinical stage, 
Gleason, prostate volume, number of seeds, activity of radioactive seeds, and dosimetric parameters, such as V100, V150 
and D90 were evaluated.
Results: Mean follow-up was 79 months (18 - 120. CI 95%: 72 - 85). Overall, 6 of 100 patients experienced seed migration. 
Seed migration was found in 4/50 (8%) patients using loose seeds and in 2/50 (4%) treated by stranded seeds. Mean value 
dosimetric parameters for stranded seeds were greater than those for loose seeds (V100(%): 88.7/82, D90(Gy): 149.2/140.3, 
D90(%): 104.2/93.8,  V150 (%): 53.8/47, respectively). No significant difference in migration of seeds was detected between 
loose and stranded seeds considering age (p = 0.33), PSA (p = 0.391), prostate volume (p = 0.397), activity of radioactive 
seeds (p = 0.109), number of seeds (p = 0.338), V100 (p = 0.332), although significant differences were measured in the 
values of D90(% and Gy) (p = 0.022 and 0.011) and V150  (p = 0.023).
Conclusions: Seed migration after brachytherapy might occur and it does affect post-implant dosimetry.

Key words:  brachytherapy; prostatic neoplasms; seeds; iodine radioisotopes
Int Braz J Urol.  2009; 35: 573-80
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INTRODUCTION

 The annual incidence of prostate cancer in 
Brazil is 52 cases/100.000 (1). Localized prostate 
cancer (T1-T2) may be treated by external beam ra-
diotherapy (EBRT), radical prostatectomy or brachy-
therapy (2). Biochemical disease control obtained by 
brachytherapy with Iodine-125 seeds is similar to 
radical prostatectomy and EBRT (3). Brachytherapy 
has gained popularity as a treatment option for early 

prostate cancer (4), because it is a simple outpatient 
procedure with low morbidity and good dose target 
conformity (5). In the USA, brachytherapy is the treat-
ment delivered in 36% of radiotherapy treatments for 
prostate cancer (6).
 The implantation of radioactive sources in 
the prostate enables the application of higher radia-
tion doses to the tumor, with better sparing of sur-
rounding tissues (7). An excellent outcome with 85% 
prostate-specific antigen (PSA) failure-free survival 
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after 10-year follow up and minimum morbidity has 
been reported in low risk patients (8).
 Other benefits of this technique are the short 
time required to be performed, hospitalization for 
only 24 hours and low to medium intensity side ef-
fects, allowing a quick return of the patient to normal 
activities (9).
 Seed migration is a recognized event in pros-
tate brachytherapy. The reported incidence of seed 
migration is between 0.7%-55% of patients, and the 
most common site is to the lungs (4). Seed movement 
may result in inadequate dosimetry and possible mor-
bidity in distant organs. Because of the rich venous 
plexus surrounding the prostate, placement of seeds 
inside or near these vascular structures may result in 
seed migration (10).
 This study assesses the incidence and clinical 
parameters that influence the migration of radioac-
tive seeds in patients undergoing brachytherapy with 
stranded or loose sources Iodine-125 seeds, for treat-
ment of localized prostate cancer.

MATERIALS AND METHODS

 This is retrospective study, which analyses 
100 patients with localized prostate cancer (T1-T2), 
referred by different urologists and treated by brachy-
therapy with Iodine-125 seeds from January/1998 to 
December/2006.
 Brachytherapy is rarely employed in this 
country due to the locally advanced stage of disease 
in the majority of patients and the high cost of the 
radioactive material for a low socio-economic sector 
of society.
 Neoadjuvant hormone therapy with agonist 
LHRH and/or oral antiandrogens were prescribed by 
the attending urologist for 2 to 4 months, whenever 
initial prostatic volume was over 50 cm3, with the 
purpose of prostate volume shrinkage. No patients 
received external beam radiotherapy.
 Brachytherapy was performed in three se-
quential stages: preplanning, implantation of radioac-
tive seeds and post-planning dosimetry:
 Pre-planning consisted of a volumetric study 
of the prostate, using a trans-rectal ultrasound (RT 
fine/3200 Advantage II / RT GETM model), equipped 

with a specific module for prostate brachytherapy. 
Images of the gland were photographed in equidistant 
axial planes of 5 mm, from the base to the apex of 
the prostate and then transferred to a dose planning 
system (PROWESS 2.0TM), which provides all techni-
cal details of the procedure and activity of radioactive 
seeds needed, measured in milicurie (mCi) per seed. 
Planned target volume  is defined by a 5 mm margin 
around anterior and lateral prostate capsule. There is 
no treatment margin in the posterior prostate surface 
for rectal protection.
 Under epidural anesthesia, seed implantation 
is performed according to the dose plan, with the aid of 
a perineal template, under direct transrectal ultrasound 
vision. Fifty patients were treated with loose seeds 
(OncoSeedTM ONCURA.), until December/2000 and 
50 used interconnected seeds wrapped in a vycril strand 
(RAPID StrandTM ONCURA.), after January/2001. 
Prescribed doses followed the recommendations of 
the American Association of Physicists in Medicine 
(AAPM) Task Group 64 (TG-64) (11), ESTRO/EAU/
EORTC recommendations on prostate brachytherapy 
(12) and ABS (13) which recommend 145 Gy at the 
periphery of the gland for isolated brachytherapy 
with Iodine-125 seeds. Fluoroscopy was performed 
immediately after completion of the implant to check 
positioning and distribution of the seed.
 Post-planning dosimetry was performed to 
evaluate the technical quality of the implant and to 
quantify doses of radiation delivered to prostate, ure-
thra, bladder and adjacent rectum one month after the 
implant. This procedure begins with a pelvic comput-
erized tomography scan, where the prostate, rectum 
and bladder were identified, followed by images 
transference into a computer loaded with PROWESS 
2.0TM program, for calculation of final doses of radia-
tion in these organs. Other dosimetric values issued 
by the computer program are the V100, V150 (volume 
of prostate receiving a minimum of 100% and 150% 
of the prescribed dose) and D90 (Isodose enclosing 
90% of the prostate volume). Criteria for post-implant 
dosimetric adequacy included a V100 > 80%, a D90 > 
90%, and a V150 < 60% for I-125 (14).
 Patients treated during the first year of the 
technique (1997) were also excluded to avoid the 
learning curve effect interference on the results. 
Minimum follow-up time was two years.
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 Chest, abdomen and pelvic X-rays were taken 
at the post-planning consultation to search for seed 
migration and to analyze the technical quality of the 
implant.
 Fuller et al. (15) define migration as the 
displacement of one or more seeds greater than 1 
cm from the main seed cluster. We adopted a 3 cm 
distance from the treatment volume to identify mi-
gration of seeds, towards any direction. Patients were 
examined every four months recording total PSA 
values and checking clinical and laboratory exams. 
Patients were discharged home with instructions for 
filtering their urine and for using preservatives on 
sexual intercourse during the following three weeks 
after implantation and to retrieve any eliminated 
seed.
 Pearson’s correlation coefficient, Student-t-
test, and chi-square analysis techniques were used to 
determine the strengths of the relationships between 
biochemical outcome and clinical treatment param-
eters. A level of significance of 5% of probability (P 
≤ 0.05) and confidence interval with 95% (CI 95) 
probability was adopted. SPSS for Windows version 
13 (SPSS IncTM, Chicago, IL, USA) was used for 
statistical analysis.
 This study was approved by the Ethics Re-
search Committee of the Clementino Fraga Filho 
University Hospital of Federal University of Rio de 
Janeiro.

RESULTS

 One hundred patients were analyzed and their 
clinical parameters are listed in Table-1. Mean follow-
up was 79 months (18-120. CI 95%: 72 - 85).
 Migration of seeds was recorded in six pa-
tients (6%), two cases to the lungs and four to the 
pelvis, after one or two months follow-up. Chest 
X-rays showed 3 seeds in one patient and 4 seeds in 
the other, localized in the lung parenchyma. Pelvic 
X-rays showed 8 seeds in one case and 2 seeds in the 
remaining three patients. Table-2 shows the clinical 
parameters for each patient with seed migration.
 A multivariate analysis of migration between 
loose and stranded seeds groups is presented in Table-
3.

 No immediate or late side effects were clini-
cally manifested in the lungs or pelvis as a conse-
quence of seed migration to these organs.
 No seed migration was detected by the fluo-
roscopic images during the implant procedure and no 
urinary seed lost was reported.

COMMENTS

 Seed migration is a well-recognized pos-
sibility in prostate brachytherapy. The incidence of 
seed migration is reported to be between 0.7-55% of 
patients (4).
 The authors suggest that linked-sources 
provide best results, because they can be implanted 
outside the prostate capsule, with low chances to 
move or migrate (10). Reed et al. (16) showed that 
patients with stranded seeds have 23% risk of seeds 
loss, compared to 47% incidence in patients receiving 
loose seeds. Tapen et al. (17) reported that the use of 
linked seeds in the peripheral needles reduced the 
incidence of seed migration to 0.7% compared with 
the use of free seeds (11%). Ankem et al. (18) showed 
that seeds migration may be influenced by the number 
of implanted seeds alone, whatever the type of seeds 
used. Sugawara et al. (19) found a correlation between 
seed migration with more seeds implanted (p < 0.001) 
and increased prostate volume (p = 0.001). This study 
showed a decrease incidence of migration from 4 to 
2 events when connected seeds were used, although 
this difference was not statistically significant.
 Lin et al. (20), Lee et al. (21) and Fuller et 
al. (15) showed clear improvement in the dosimetric 
parameters for stranded seeds as compared to loose 
seeds. Gao et al. (22) and Fuller et al. (21) reported 
changes in D90 values as result of migration. The 
greater the numbers of displaced seeds, the lower the 
value of D90 and V150. On the other hand, the mean 
values of V100 were not affected by migration indicat-
ing that V100 was less sensitive to seed migration than 
D90 and V150. Similar results were obtained in this work 
where a statistically significance decrease in D90 and 
V150 values were recorded in patients with seed migra-
tion, whereas the V100 values were not significantly 
changed. Ngyuen (23) reported that seed migration 
does not cause significant changes in the radiation 



576

Radioactive Seed Migration after Brachytherapy

planning for the gland because of the relatively small 
proportion of this event.
 The periprostatic venous plexus flanks the 
prostate gland laterally and anteriorly, and theoreti-
cally serves as ready access for radioactive seed 
embolus, migration of seeds beyond the prostate 
has been observed fluoroscopically at the time of 
implantation. It is likely that this migration oc-
curs as a result of seed placement within the large 

Table 1 – Clinical parameters.

Loose Seeds Stranded Seeds

Patients 50 50
Age (years) 68 (46 - 90)

CI: 65.6 - 70.3
67 (52 - 84)
CI: 65 - 69.4

PSA (ng/mL) 11.9 (4.8 - 40)
CI: 9.6 - 14.1

9.9 (3.4 - 40)
CI: 7.8 - 12

Clinical stage
     T1c-T2a 5 (10%) 14 (28%)
     T2b-T2c 45 (90%) 36 (72%)
Gleason score
     2-6 41 (82%) 37 (74%)
     7-9 9 (18%) 13 (26%)
Neoadjuvant hormone therapy
     No 22 (44%) 31 (62%)
     Yes 28 (56%) 19 (38%)
Prostate volume (cm3) 36.8 (18 - 75)

CI: 33.3 - 40.2
37.4 (12 - 80)
CI: 34.2 - 40.7

Numbers of seeds implanted 100.8 (52 - 136)
CI: 96.3 - 105.2

92.2 (59 - 130)
CI: 88 - 96.4

mCi 0.346 (0.260 - 0.470)
CI: 0.336 - 0.356

0.331 (0.280 - 0.410)
CI: 0.323 - 0.338

V100 (%) 82 (52 - 96.8)
CI: 78.2 - 85.9

88.7 (46.2 - 99)
CI: 83.8-93.6

D90 (Gy) 140.3 (100 - 165)
CI: 133.8 - 146.7

149.2 (100 - 186)
CI: 139.6 - 158.8

D90 (%) 93.8 (70.1 - 114.6)
CI: 89.5 - 98

104.2 (72.9 - 129)
CI: 98.1 - 110.4

V150 (%) 47 (20.8 - 64.8)
CI: 42.7 - 51.2

53.8 (22.5 - 68.4)
CI: 49.8 - 57.8

CI = confidence interval 95%; PSA = prostate-specific antigen.

lumens of the periprostatic venous plexus (17). 
In this study, the migration of seeds was detected 
only after one or two months of follow-up and 
there was a concern to implant the least possible 
number of periprostatic seeds to minimize their 
displacement.
 Although this study showed a decrease in the 
implant dosimetric values, no clinical consequences 
could be yet detected.
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Table 2 – Clinical parameters for patients with seed migration.

1 2 3 4 5 6

Age (years) 60 83 70 70 68 73
PSA (ng/mL) 20 5.7 7.0 40 4.4 4.0
Clinical stage T2C T2B T2C T2B T2C T2C
Gleason score 6 6 4 7 6 7
Prostate volume (cm3) 56 35 19 28 41 20
Neoadjuvant hormone therapy Yes No No Yes Yes No
Loose (L) or Stranded (S) seeds L L L L S S
Number of seeds implanted 136 115 104 90 90 78
mCi 0.26 0.34 0.32 0.34 0.34 0.31
V100 (%) 78 76 79 77.6 90.2 80
D90 (Gy) 117 127 115 110 145 140
D90 (%) 78.8 79.6 80 77 100.7 90
V150 (%) 40 41.1 53.4 25.4 49.8 43
Number of seeds migration 2 2 4 3 8 2
Localization of seed migration Pelvis Pelvis Lung Lung Pelvis Pelvis

PSA = prostate-specific antigen.

Table 3 – Statistical analysis.

Loose Seeds Stranded Seeds
Migration Migration

No Yes No Yes Significance

Patients 46 4 48 2 0.400
Age (years) 67.7 70.7 67.1 70.5 0.330
PSA (ng/mL) 11.3 18.2 10.1 4.2 0.391
Prostate volume (cm3) 36.9 34.5 37.7 30.5 0.397
Neoadjuvant hormone therapy 0.800
No - number of patients 20 2 30 1
Yes - number of patients 26 2 18 1
Activity (mCi) 0.349 0.315 0.331 0.325 0.109
Number of seeds implanted 99.5 111.2 92.6 84 0.338
D90 (%) 95.7 78.9 105 95.4 0.011
D90 (Gy) 143.4 117.3 149.7 142.5 0.022
V100 (%) 82.5 77.6 89 85.1 0.332
V150 (%) 47.9 40 54.4 46.4 0.023

PSA = prostate-specific antigen.
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CONCLUSIONS

 In spite of the low number of patients ana-
lyzed in this study it can be concluded that seed migra-
tion is a possible event that might occur in prostate 
brachytherapy. The use of stranded seeds resulted in 
improved post-implant dosimetry compared to the use 
of loose seeds. Seed migration does affect the implant 
dosimetry. It is important to perform implants with 
high technical quality in order to minimize chances 
of seed migration.
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EDITORIAL COMMENT

 Radiation seed brachytherapy has become 
established as an excellent curative treatment for early 
prostate cancer (where urinary flow is reasonable and 
gland size less than 50-60 cc) with a low side effect 
profile and good preservation of potency (1-3). The 
cure rates are equivalent to surgery, equally so for 
those patients under 60 years of age (4).
 The methodology of implantation has evolved 
since the pioneering work of the Seattle group; our 
own iterative, per-operative approach of monitoring 
the actual seed placements and dynamic updating of 
the plan (with reconfiguration of subsequent seed 
placement positions) to ensure optimal final distribu-
tion is one example (5). Another is the use of stranded 
seeds. Here, the seeds are inserted into the prostate 
in ‘trains’ of 2-5 seeds, separated in space by 1.0 cm; 
fewer needle passes through the gland are required for 
each implant and another perceived gain is that seed 
migration should be less and dosimetry improved.

 In the manuscript published here, the authors 
have analyzed their data with regard to seed migra-
tion, important for two reasons - delivering the cor-
rect dose to the prostate and avoiding the hazards of 
depositing radioactive seeds elsewhere in the body. 
The conclusion is that seed migration is unusual (6% 
in the series reported here). The 4/50 migration rate 
with loose seeds was not significantly different from 
the 2/50 with stranded seeds and the study must clearly 
be extended to larger numbers; other data strongly 
suggest that stranded seeds reduce the migration rate 
(6,7) and this would be consistent with the data col-
lected here.
 Also of interest to me was the slightly better 
dosimetry achieved with the stranded seed technique 
- a conclusion also reached by others (8,9).
 Current practice is changing and I would 
encourage the authors to extend their series to ‘firm 
up’ the data.
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ABSTRACT

Objective: To study the resistance of human spermatozoa to cryoinjury in repeated cycles of thaw-refreezing by using the 
fast liquid nitrogen vapor method.
Materials and Methods: Semen specimens were obtained from sixteen normal and oligozoospermic individuals who 
required disposal at the sperm bank. Five of them had testicular cancer. Specimens were thawed and an aliquot was 
removed for analysis. The remaining specimens were refrozen without removing the cryomedia. Repeated freeze-thaw 
cycles were performed until no motile sperm were observed. Sperm motility, number of motile spermatozoa and viability 
were determined after thawing. Resistance to cryoinjury was compared between groups and also after each refreezing 
cycle within groups.
Results: Motile spermatozoa were recovered after five and two refreeze-thawing cycles in normozoospermic and oligo-
zoospermic specimens, respectively. There were no significant differences in the recovery of motile spermatozoa between 
thaws within each group of normal and oligozoospermic specimens, but percentage motility and total number of motile 
spermatozoa were significantly lower in the oligozoospermic one. Specimens from men with cancer were exposed to six 
refreeze-thawing cycles. Although recovery of motile spermatozoa was significantly impaired after each thawing, there 
were no significant differences in the recovery of motile sperm between thaws in cancer and non-cancer groups.
Conclusions: Human spermatozoa resist repeated cryopreservation using the fast liquid nitrogen vapor method. Normo-
zoospermic specimens withstand refreezing for an average two cycles longer than oligozoospermic ones. Specimens from 
cancer patients seem to resist repeated cryoinjury similarly to non-cancer counterparts. Resistance to repeated cryoinjury 
was related to the initial semen quality.

Key words:  sperm; fertility; cryopreservation; oligozoospermia; cancer
Int Braz J Urol.  2009; 35: 581-91

INTRODUCTION

 Since the 1960´s, sperm banking has been 
successfully used to preserve male fertility (1). Efforts 
have been made to improve cryopreservation of human 
spermatozoa and to obtain better gametes after thawing. 
It is well known that the freeze-thawing process affects 
the fertile potential of human sperm on several aspects. 
The freeze and thawing process decrease sperm motility 

 �linical Urolog��linical Urolog�

(2) and sperm penetration into the cervical mucus (3), 
alter cell membrane fluidity (4,5), decrease acrosome 
integrity (6) and may induce sperm apoptotic deoxy-
ribonucleic acid (DNA) fragmentation (7). Lower 
fertilization and pregnancy rates are achieved when 
frozen-thawed spermatozoa are used for intrauterine 
insemination (8) and conventional in-vitro fertiliza-
tion (9). However, it has been shown that similar 
fertilization and pregnancy rates can be obtained with 
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intracytoplasmic sperm injection (ICSI) using both 
frozen-thawed and fresh motile spermatozoa (10).
 Indications for sperm banking have expanded 
in the recent years, but the group of cancer patients 
in reproductive age deserves special attention. Che-
motherapy and radiation are often gonadotoxic and 
although fertility restoration occurs in about 50% 
of cancer survivors, permanent sterility is common 
(11,12). Therefore, sperm cryopreservation is recom-
mended before therapy (13,14). The main concern, 
however, is that cancer patients are often urged to 
start treatment and in most individuals only very few 
specimens preserved.
 Even using modern assisted reproductive 
techniques (ART), pregnancy rates per attempt are 
below the 50% rate (10,15,16). Then, many couples 
require multiple ART attempts in order to achieve a live 
birth. When frozen-thawed sperm are used for ART, 
one or more vials have to be thawed until an adequate 
number of viable sperm are obtained. However, ART 
procedures require very few gametes, especially ICSI, 
and the remaining ones are left over and ultimately dis-
charged. Refreezing thawed specimens would provide 
additional opportunities for conception in men who 
have banked a limited number of sperm specimens, 
such as cancer patients and those who have a small 
supply of donor semen left from a previous pregnancy 
and wish to use it for siblings.
 The objective of this study was to assess the 
resistance of human spermatozoa to cryoinjury in 
repeated cycles of thaw-refreezing.

MATERIALS AND METHODS

Specimens

Frozen semen specimens were obtained from 
16 subjects who requested disposal from our sperm 
bank. We included all eligible patients who requested 
disposal over a 6-year period. Specimens remained 
in storage for an average time of 2.3 years (interval: 
1-6 years). According to the pre-freeze sperm count 
at the time of banking, specimens were divided as 
normozoospermic (≥ 20X106/mL; n = 7) or oligozoo-
spermic (< 20X106/mL; n = 9). Reasons for sperm 

banking were: (i) enrollment in our ART egg donation 
program, in which sperm cryopreservation is manda-
tory to facilitate patient treatment synchronization (n 
= 8); (ii) vasectomy (n = 3), and cancer (n = 5). All 
cancer patients had testicular malignancies. Two of 
them have previously had unilateral orchiectomy at 
the time of banking and were oligozoospermic, while 
three banked sperm before surgery and were normo-
zoospermic. We have also divided the specimens 
according to the existence of cancer (n = 5) or not (n 
= 11), in order to compare the resistance of repeated 
freezing and thawing between them. The study was 
approved by our Institutional Review Board and in-
formed consent was obtained from all subjects.

Cryopreservation and Thawing Procedures

At the time of initial freezing, specimens were 
collected by masturbation after 2-3 days of ejaculatory 
abstinence into sterile containers. An aliquot of each 
liquefied specimen was analyzed according to the 
WHO guidelines (17). Specimens were cryopreserved 
by the liquid nitrogen vapor method, using TEST-yolk 
buffer with glycerol as a freezing media, as previously 
described (4). In brief, a vial of the freezing agent 
(TEST-yolk buffer with 12% glycerol, Irvine Scientific, 
USA) was thawed by incubation at 37°C. An aliquot 
of the medium equal to 25% of the original specimen 
volume was then added to the specimen. The specimen 
was gently mixed for 5 minutes using an aliquot mixer. 
This process was repeated until the ratio of freezing me-
dium to ejaculate was 1:1 v/v. The mixture was loaded 
into 1.0-mL cryovials, which were placed at -20°C for 
8 minutes and submerged in liquid nitrogen vapor at 
-79°C for 2 hours. The vials were then plunged into 
liquid nitrogen for long-term storage at -196°C. For 
thawing, all cryovials from each subject were removed 
from liquid nitrogen storage dewars and were thawed at 
room temperature for 5 minutes. Then, cryovials were 
transferred to a 37°C incubator for 20 minutes (4).

Assessment of Sperm Parameters

After incubation and homogenization of 
frozen-thawed specimens of each individual patient, 
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an aliquot was removed for analysis of sperm mo-
tility and total number of motile sperm. Recovery 
percentages of motile spermatozoa were calculated 
after each thaw as the ratio between post-thaw and 
pre-freeze percentages of motile sperm X100. If only 
immotile sperm were seen after thawing, testing for 
sperm viability was performed using eosin exclusion 
dye (17).

Refreeze Procedure

After removing an aliquot for analysis, the 
remaining specimen was refrozen by the same freez-
ing method described above, neither removing the 
cryoprotectant used in the original freezing cycle nor 
adding new one. The specimens were then stored in 
liquid nitrogen for at least 48 hours and thawed using 
the method previously described. The thaw-refreeze 
cycles were repeated until no motile sperm were 
obtained.

Statistical Analysis

Data are expressed as mean ± SD. The 
Student’s unpaired t-test was used to analyze statisti-
cal differences in pre-freeze sperm parameters and 
in percentage motility, percentage recovery of motile 

sperm and total number of motile spermatozoa in 
normozoospermic and oligozoospermic groups, and 
also in cancer and non-cancer specimens after each 
thaw. The Student’s paired t-test was used to compare 
percentage motility, percentage recovery of motile 
sperm and total number of motile spermatozoa before 
and after each refreezing cycle within groups. Data 
were tested for homogeneity and normality by the 
Kolmogorov-Smirnov test. An alpha level of 0.05 or 
less was considered significant. Statistical analysis 
was performed using the Statistica® software pack-
age (USA).

RESULTS

 The mean ± SD age of normozoospermic 
and oligozoospermic individuals were 36.0 ± 8.0 and 
29.9 ± 4.2 years, respectively (P = 0.52). The length 
of time samples remained in storage prior to use was 
not different between groups (Table-1). Pre-freeze 
sperm parameters are shown in Table-1. Recovery 
of motile spermatozoa was observed through 5 and 
2 refreeze-thawing cycles in normozoospermic and 
oligozoospermic specimens, respectively (Table-2). 
A significant decrease in sperm motility and number 
of total motile spermatozoa was observed after each 
refreeze-thawing cycle in both normozoospermic and 
oligozoospermic groups (Table-2, p < 0.05). There 

Table 1 – Pre-freeze sperm parameters, length of time samples remained in storage prior to use and number of cancer 
patients in each group of normozoospermic and oligozoospermic sperm specimens. Values are mean ± SD.

Normozoospermic 
(N = 7)

Oligozoospermic 
(N = 9)

p Value*

Volume (mL) 2.6 ± 0.9 2.5 ± 1.0   0.83
Sperm count (X106/mL) 103.1 ± 101.3 4.4 ± 6.0 < 0.01
Motility (%) 64.7 ± 18.4 48.6 ± 23.7   0.16
Progressive motility (%) 54.8 ± 19.2 37.0 ± 23.0   0.12
Leukocytes (X106/mL) 0.2 ± 0.3 0.1 ± 02   0.43
Strict morphology (%) 11.3 ± 4.1 8.6 ± 7.7   0.41
Storage time (years) 2.3 ± 0.9 2.4 ± 1.0   0.79
Cancer patients (N) 3/7 2/9   --

* comparison between normozoospermic and oligozoospermic groups.
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were no significant differences in percentage recovery 
of motile sperm between thaws within each group of 
normozoospermic and oligozoospermic specimens 
(Table-2). However, percentage motility, percentage 
recovery of motile sperm and total number of motile 

spermatozoa were significantly lower in the oligo-
zoospermic group when compared to the normozoo-
spermic one (Table-2, p < 0.001). Motile spermatozoa 
were found in all normozoospermic specimens up 
to the third refreeze-thawing cycle. Approximately 

Table 2 – Percentage motility, percentage recovery for motility between thaws and number of total motile sperm after each 
thaw in both normozoospermic and oligozoospermic groups after repeated thaw-refreezing. Values are mean ± SD.

Normozoospermic 
(N = 7)

Oligozoospermic 
(N = 9)

p1 Value

1st Thaw
motility (%) 50.6 ± 17.5a 11.9 ± 14.1g < 0.01
recovery (%) 78.0 ± 10.0j 20.7 ± 18.0p   < 0.001
motile count (X106) 88.3 ± 27.6s 1.3 ± 2.0α   < 0.001

2nd Thaw
motility (%) 26.9 ± 16.0b 2.4 ± 4.0h < 0.01
recovery (%) 55.0 ± 23.0k 15.0 ± 17.8q   < 0.001
motile count (X106) 50.1 ± 31.6t 0.3 ± 0.6β   < 0.001

3rd Thaw

motility (%) 11.4 ± 7.8c 0.4 ± 0.9i  0.01
recovery (%) 47.0 ± 28.0l 11.3 ± 17.5r < 0.001
motile count (X106) 20.8 ± 13.8w 0.1 ± 0.0γ < 0.001

4th Thaw

motility (%) 5.0 ± 6.9d NA
recovery (%) 41.0 ± 34.0m NA
motile count (X106) 8.5 ± 12.2x NA

5th Thaw
motility (%) 3.0 ± 5.0e NA
recovery (%) 48.0 ± 47.0n NA
motile count (X106) 5.3 ± 9.0y NA

6th Thaw
motility (%) 0.6 ± 1.1f NA
recovery (%) 12.0 ± 13.0o NA
motile count (X106) 0.9 ± 2.0z NA

p1 = comparison between normozoospermic and oligozoospermic specimens, p2 = pairwise comparisons within groups from before 
freezing to after thaw. p2 = aXb, bXc, cXd, dXe, eXf P < 0.03; j,k,l,m,n,o not significant; sXt, tXw, wXx, xXy  p < 0.02; gXh, hXi  p = 0.04; p,q,r not 
significant; αXβ  p = 0.01; βXγ not calculated.
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50% and 25% of all normozoospermic specimens had 
motile sperm after the 4th and 5th refreeze-thawing, 
respectively. However, only 55% of the specimens 
had motile spermatozoa after the first refreeze-thaw-
ing cycle in the oligozoospermic group (Table-3). 
Viable spermatozoa were still detected in 71.4% (5/7) 
normozoospermic and 22.2% (2/9) oligozoospermic 
specimens when only immotile gametes were found 
after thawing (Table-3).
 The mean ± SD age of cancer and non-can-
cer patients were 26.4 ± 6.0 and 32.7 ± 8.3 years, 
respectively (p = 0.03). Pre-freeze sperm parameters 
of cancer and non-cancer specimens were not statis-
tically different, except for sperm motility that was 
higher in the cancer group (62.5 ± 18.4 versus 51.9 ± 
21.4, p = 0.04). A significant decrease in sperm motil-
ity and number of total motile spermatozoa was seen 
after each refreeze-thawing cycle in both groups, but 
there were no significant differences in percentage 
recovery of motile sperm between thaws within each 
group of cancer and non-cancer specimens (Table-4). 
Moreover, percentage motility, motility recovery and 
total number of motile spermatozoa were comparable 
in cancer and non-cancer groups (Table-4). Recovery 
of motile spermatozoa was seen through six and five 
refreeze-thawing cycles in specimens from individuals 
with and without cancer, respectively (Tables 4 and 
5).

COMMENTS

 Cryosurvival of human sperm depends 
mainly on the cryoprotectant, the freezing technique 
and the initial quality of the specimen. The use of 
glycerol to prevent injury to human spermatozoa dur-
ing cryopreservation is well established (18), and its 
association with buffers, such as Tris (hydroximethyl 
amino metano) and TES (n-Tris [hydroximethyl] 
methyl-2-amino-ethane sulphonic acid), and egg-
yolk yield optimal cryosurvival rates (19). Slow 
freezing using programmable freezing machines or 
fast freezing, as used in this study, seems to have no 
direct effect on thaw survival both in normal and poor 
quality sperm (20). It has been demonstrated that, 
independently from the freezing technique, motility 
from poor quality sperm is kept constant during the 
first 3 hours after thawing, but it is drastically reduced 
by the end of an incubation period of 24 hours (20). 
In this study, we used a rapid vapor freezing method 
because it is less expensive, time-consuming and 
labor-intensive, and it has proven equally effective 
in the recovery of post-thaw motile sperm (20,21).
 Studies focusing on the resistance of human 
spermatozoa to cryoinjury after repeated thaw-re-
freezing cycles are scarce. Polcz et al., studying only 
normozoospermic men, first demonstrated the ability 
of human spermatozoa to resist cryoinjury in succes-

Table 3 – Frequency of recovery of motile spermatozoa after each thaw in both normozoospermic and oligozoospermic 
specimens, and percentage of viable spermatozoa after recovery of no motile sperm.

Normozoospermic 
(N = 7)

Oligozoospermic 
(N = 9)

Specimens with motile sperm after each thaw
1st thaw, N (%) 7/7 (100.0%) 9/9 (100.0%)
2nd thaw, N (%) 7/7 (100.0%) 5/9 (55.5%)
3rd thaw, N (%) 7/7(100.0%) 2/9 (22.2%)
4th thaw, N (%) 7/7 (100.0%) 0/9 (0.0%)
5th thaw, N (%) 4/7 (57.2%) NA
6th thaw, N (%) 2/7 (28.6%) NA
7th thaw, N (%) 0/7 (0.0%) NA
Specimens with viable sperm after recovery of no motile sperm; N (%) 5/7 (71.4) 2/9 (22.2)
Percentage of viable spermatozoa, median (max-min interval) 2.1 (0.0-7.0) 0.7 (0.0-5.0)
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sive thaw-refreeze cycles (22). They observed that 
spermatozoa were able to withstand five thaw-refreeze 
cycles and still maintain motility and vitality, although 
a marked reduction in motility occurred. After the 3rd, 
4th and 5th thaw-refreeze cycle, only 3.5%, 1.5% and 

1.8% motile sperm were seen, respectively. In another 
study, it has been shown that spermatozoa could re-
sist up to seven cycles thaw-refreeze (23), although 
a linear decrease of motility per cycle was observed. 
These authors also compared slow and fast freezing 

Table 4 – Percentage motility, percentage recovery of motile sperm between thaws and number of total motile sperm after 
each thaw in both cancer and non-cancer patients after repeated thaw-refreezing. Values are mean ± SD.

Cancer 
(N = 5)

Non-cancer
(N = 11)

p1 Value

1st Thaw
motility (%) 49.0 ± 21.3ª 29.6 ± 21.3g NS
recovery (%) 72.7 ± 27.1l 49.3 ± 41.4r NS
motile count (X106) 17.9 ± 13.01 17.9 ± 29.47 NS

2nd Thaw
motility (%) 24.2 ± 22.0b 11.1 ± 10.9h NS
recovery (%) 45.6 ± 29.7m 36.2 ± 26.5s NS
motile count (X106) 9.6 ± 10.52 9.6 ± 16.38 NS

3rd Thaw

motility (%) 12.0 ± 9.9c 5.2 ± 3.4i NS
recovery (%) 51.0 ± 30.9n 38.9 ± 22.4t NS
motile count (X106) 5.0 ± 4.73 3.7 ± 7.09 NS

4th Thaw
motility (%) 5.8 ± 8.3d 2.1 ± 0.8j NS
recovery (%) 27.3 ± 33.0o 38.4 ± 41.4u NS
motile count (X106) 2.5 ± 3.64  0.6 ± 1.010 NS

5th Thaw
motility (%) 3.6 ± 6.0e 1.3 ± 0.6k NS
recovery (%) 45.6 ± 38.5p 66.7 ± 57.7w NS
motile count (X106) 1.6 ± 1.55 0.3 ± 0.711 0.02

6th Thaw
motility (%) 0.8 ± 1.3f NA
recovery (%) 23.2 ± 22.3q NA
motile count (X106) 0.3 ± 0.36 NA

p1 = comparison between cancer and non-cancer patients, p2 = pairwise comparisons within groups from before freezing to after thaw. 
p2 = aXb, bXc, cXd, dXe, eXf, gXh, hXi, iXj , jXk p < 0.05; l,m,n,o,p,q,r,s,t,u,w not significant; 1,2,3,4,5,6 not significant; 7,8,9,10,11 not significant.
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techniques, and concluded that fast freezing preserved 
motility for an average of 2.75 cycles more than slow 
refreezing. However, their study differs from ours 
because no information was provided regarding the 
quality of sperm specimens and slow controlled-freez-
ing was used for the initial freezing cycle instead of 
the fast liquid nitrogen vapor method. Bandularatne & 
Bongso (21) evaluated the extent of sperm cryoinjury 
up to three repeated freezing in normozoospermic and 
oligozoospermic men using both slow and fast freez-
ing techniques. They observed a significant reduction 
in the recovery of motile and viable sperm after each 
thaw independent of the freezing method. Differences 
in the recovery of motile and viable sperm between 
oligozoospermic and normozoospermic specimens 
were not observed (21).
 We also evaluated the resistance to cryoinjury 
in normozoospermic and oligozoospermic sperm 
samples, as did Bandularatne & Bongso (21), but 
we performed repeated freeze-thawing until absence 
of post-thaw motile sperm was seen. We observed 
that recovery of motile spermatozoa was signifi-
cantly impaired after each refreeze-thawing cycle, 
but motile sperm was still found after five and two 
refreezing cycles in normozoospermic and oligozoo-
spermic groups, respectively. Therefore, sperm from 
normozoospermic men withstood repeated freezing 
longer than oligoozoospermic ones. Also, there were 
significant differences in the recovery of motile 

sperm between thaws when normozoospermic and 
oligozoospermic groups were compared. We foundWe found 
that the percentage of motile spermatozoa dropped 
nearly to half after each subsequent freeze-thawing 
process in normozoospermic specimens, but dropped 
considerably greater in oligozoospermic ones. A pos-A pos-
sible explanation for the different results between 
Bandularatne and Bongso’s study and ours may be 
the fact that they used higher glycerol concentra-
tion. In a previous report, we have shown that sperm 
cryosurvival may be optimized when cryomedia 
containing 15% glycerol was used when compared 
to the standard 12% (21). In addition, there was a 
marked difference in the degree of oligozoospermia 
between studies. Our oligozoospermic group had 
very low sperm counts (mean count 4.4 million/mL) 
while theirs had only mild oligozoospermia (mean 
15.7 million/mL). Moreover, mean pre-freeze sperm 
motility was 48.6% in our group when compared to 
73.4% in theirs. Given that sperm cryosurvival is 
partially dependent on the semen quality before freez-
ing (13,25,26), we speculate that sperm produced by 
men with severely defective spermatogenesis is more 
sensitive to cryoinjury than their normal counterpart 
is.
 Pre-freeze motility of ≥ 15% can predict 
a post-thaw motility of > 10% with > 75% accuracy 
(27). Based on these findings, along with the effective-
ness of ICSI to achieve successful fertilization with 

Table 5 – Frequency of recovery of motile spermatozoa after each thaw in specimens from patients with and without cancer, 
and percentage of viable spermatozoa after recovery of no motile sperm.

Cancer
(N = 5)

Non-cancer
(N = 11)

Specimens with motile sperm after each thaw
1st thaw, N (%) 5/5 (100.0%) 11/11 (100.0%)
2nd thaw, N (%) 5/5 (100.0%) 7/11 (63.6%)
3rd thaw, N (%) 5/5 (100.0%) 4/11 (36.3%)
4th thaw, N (%) 3/5 (60.0%) 4/11 (36.3%)
5th thaw, N (%) 2/5 (40.0%) 2/11(18.2%)
6th thaw, N (%) 2/5 (40.0%) NA
7th thaw, N (%) NA NA
Specimens with viable sperm after recovery of no motile sperm; N (%) 1/5 (20.0%) 6/11 (54.5%)
Percentage of viable spermatozoa, median (max-min interval) 0.0 (0.0-2.0) 1.0 (0.0-7.0)
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very few sperm, cryopreservation is recommended 
even when a limited number of motile sperm is avail-
able (27). In our study, post-thaw recovery of motile 
sperm that would be adequate for ICSI was obtained 
even with pre-freeze motility < 12%. Interestingly, 
all normozoospermic specimens with pre-freeze 
motility > 10% had motile sperm after thawing, and 
pre-freeze motility of 5% and 3% yielded recovery 
of motile sperm after thawing in 50% and 25% of the 
specimens, respectively. Using the same cutoff point 
of > 10%, only 50% of oligozoospermic specimens 
had motile sperm after thawing.
 From a clinical standpoint, it would be 
ideal to compare the results of normal and abnor-
mal samples from men with and without cancer to 
determine whether cancer patients do indeed fare 
worse than normozoospermic/oligozoospermic 
non-cancer patients do. Although our sample size 
did not allow such comparisons, we have grouped 
all cancer and non-cancer patients and compared the 
resistance to repeat freeze-thawing. We found that 
semen specimens from men with cancer withstood 
repeated cryoinjury similarly to their counterparts 
without cancer. Although the recovery of motile 
spermatozoa was significantly impaired after each 
refreeze-thawing cycle, there were no significant 
differences in the recovery of motile sperm between 
thaws when cancer and non-cancer groups were 
compared. From our data, it seems that the resistance 
for repeated cryoinjury is related to the initial semen 
quality before cryopreservation. However, these 
results should be interpreted with caution because 
our cancer population consisted of only five men, 
and three of them had very good quality semen at 
the time of banking.
 Although it is clear from this study and oth-
ers that human sperm can resist repeated freezing, 
the fertilizing ability of such gametes to produce a 
viable and healthy offspring has not yet been prop-
erly addressed. To date, function of refrozen and 
thawed human spermatozoa has been assessed only 
by microinjection into zona-intact hamster oocytes 
(Hamster Intracytoplasmic Sperm Injection test 
[HICSI test]) (21). Similar fertilization rates were 
obtained up to the third refreezing cycle when re-
frozen and fresh spermatozoa were compared (22.2% 
versus 27.3%, respectively) (21). HICSI assay seems 

to be a reliable indicator for fertilization, but it is 
not appropriate to predict the occurrence of a vi-
able pregnancy (28). It has been demonstrated that 
the cryopreservation process induces DNA damage, 
and that DNA fragmentation is higher in poor qual-
ity specimens, such as from oligozoospermic men, 
when compared to normal ones (7). Oocyte ability 
to repair double-strand sperm DNA fragmentation is 
limited, and this type of fragmentation may lead to 
genomic mutation with consequent embryo altera-
tion. A recent study has shown a significant increase 
in the percentage of spermatozoa exhibiting DNA 
fragmentation following the first cycle of refreezing 
and thawing (29). This study examined the resistance 
of human sperm up to three refreezing cycles using 
a slow controlled rate method, and concluded that 
up to three refreezing cycles can be performed with 
a level of risk to sperm DNA comparable to that 
following a single cycle of freezing and thawing, 
provided that samples are refrozen in their original 
cryoprotectant and not washed. Therefore, great 
caution is needed if ICSI is to be performed with 
thaw-refrozen sperm, and the safety of this procedure 
has to be extensively studied.
 In our study, specimens were cryopreserved 
with the seminal plasma, and the cryoprotectant 
used in the first freezing cycle remained throughout 
the experiment. We observed that refreezing human 
sperm without processing and/or removing or adding 
cryoprotectant was fast, simple, and inexpensive. Al-
though we have not examined the effects of removing 
the seminal plasma before freezing or after thawing 
on motility, or the role of removing the cryoprotectant 
and adding a new one after each thawing cycle, Polczolcz 
et al. (22) reported marked declines in motility and 
viability when these washing steps were included and 
fresh cryoprotectant media was added. Moreover, 
Thomson et al. (2009) reported that the level of DNA 
fragmentation more than doubled when the samples 
were washed and fresh cryoprotectant was added after 
each thaw, but it only increased slightly when samples 
were refrozen in the original cryoprotectant without 
any further treatment (29). In another study by the 
same authors, a comparable increase in the percenta-
ge sperm DNA fragmentation post-cryopreservation 
was observed both with and without the addition of 
cryoprotectant (30). Their results seem to indicate that 
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the cryoprotectant plays no role in the generation of 
DNA damage during cryopreservation. On the other 
hand, the washing steps, which involve dilution and 
centrifugation, subject the already compromisedalready compromised 
thawed spermatozoa to many cycles of osmotic shockto many cycles of osmotic shock 
that may cause mechanical damage to cellular struc-
tures and possibly to the DNA molecule (27,29,30). 
The observed increase in the level of sperm DNA 
damage and decrease in motility and viability after the 
freeze-thawing process may be due to a combination 
of factors, such as the oxidative stress generated via 
lipid peroxidation, the depletion of protective seminal 
and spermatozoa antioxidants or the process of cryo-
preservation itself (27). Removal of seminal fluid via 
washing steps following the freeze-thawing process 
may thus deplete protective seminal antioxidants and 
increase the susceptibility of spermatozoa to oxidative 
stress.

CONCLUSION

 Human spermatozoa can resist cryoinjury 
after repeated cycles of cryopreservation using the fast 
vapor freezing method. Normozoospermic specimens 
withstand refreezing for an average 2 cycles longer 
than oligozoospermic ones. Specimens from cancer 
patients seem to resist repeated cryoinjury similarly 
to non-cancer counterparts. Sperm ability to resist 
injury due to the thawing-refreeze process appears to 
be related to the initial semen quality. Due to the low 
number of motile sperm and reduced post-thaw mo-
tility, gametes that survived repeated freezing would 
be suitable for intracytoplasmic sperm injection only. 
Refreezing leftover frozen-thawed specimens may be 
recommended for patients who were not able to freeze 
multiple specimens, such as cancer patients and those 
individuals who have limited supply of donor semenwho have limited supply of donor semen 
left from a previous pregnancy and wish to use it for 
siblings. Further studies are required to assess theFurther studies are required to assess the 
fertility potential and safety of the use of refrozen 
human semen for assisted reproduction.
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EDITORIAL COMMENT

 This is an interesting study with the most 
significant finding being that spermatozoa from can-
cer patients is capable of withstanding 6 freeze-thaw 
cycles using the fast liquid nitrogen vapor method. 
This is important for those cancer patients who are 
only able to freeze a small amount of semen prior 
to undergoing treatment, providing more hope for 
fathering children in their future. The authors also 
report that the spermatozoa from oligozoospermic 

men is capable of withstanding significantly fewer 
freeze-thaw cycles than normozoospermic men and 
conclude that repeated freezing and thawing is a 
feasible practice using their method of freezing and 
that the resistance to cryoinjury is related to the initial 
semen quality. The main limitation of this study is the 
relatively low sample size studied and further studies 
involving cancer patients are needed to confirm these 
promising results.

Dr. Laura Kelly Thomson
Fertility First, Hurstville

Westmead Hospital
University of Sydney

Hurstville, Sydney Australia
E-mail: lthomson@fertilityfirst.com.au
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ABSTRACT

Objective: To evaluate prevalence and risk factors of fecal and urinary incontinence (UI) in Brazilian women.
Materials and Methods: 685 women older than 20 years of age answered a questionnaire about urinary and fecal symptoms, 
clinical and obstetric antecedents. They were grouped according to presence or absence of UI.
Results: Urinary and fecal incontinence was reported in 27% and 2% of cases, respectively. Mean age of incontinent 
women was significantly higher than continent ones. Incontinent women had a mean number of micturitions significantly 
higher than the continent ones. On average, incontinent women had higher rate of pregnancies and vaginal delivery when 
compared to the continent ones. Body mass index (BMI) was significantly higher in incontinent participants and in women 
with no UI complaints (27.35 vs. 24.95, p < 0.05). Fecal incontinence prevalence was 2% and occurred exclusively in 
patients with UI.
Conclusions: Vaginal delivery and high BMI have been identified as risk factors for UI development while aging and 
number of pregnancies may be correlated factors.

Key words: urinary incontinence; fecal incontinence; female; prevalence
Int Braz J Urol.  2009; 35: 592-8

INTRODUCTION

 The study of prevalence and risk factors 
of urinary and fecal incontinence in women is very 
important to establish preventive strategies. There 
are different epidemiological studies showing wide 
variability in the results, probably related to the lack 
of uniform methodological criteria to evaluate urinary 
incontinence (UI).
 UI is a worldwide public health problem 
that affects thousands of women, and causes seri-
ous socio-economic impact. It can also influence 
quality of life (1,2) or lead to isolation and depres-
sion (3).

 �e�ro�rolo�y�e�ro�rolo�y

 Aging, menopause, pregnancy and delivery 
(2) as well as obesity (5,6) are considered important 
risk factors to develop stress urinary incontinence 
(SUI).
 Fecal incontinence (FI) is characterized by 
liquid or solid feces loss, and can originate from 
neuromuscular lesions of the pelvic floor muscle. A 
recent study showed a 19.7% incidence in women 
with gynecological problems (7).
 The prevalence of fecal and urinary in-
continence in women has been studied around the 
world. However, there are few reported studies 
regarding  developed countries, with a variation 
between 29 and 75% in the incidence of SUI (8). 
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To our knowledge no study showing UI prevalence 
in Brazilian women has to date been reported. How-
ever, Guarisi et al. observed SUI prevalence in 35% 
of cases in a population of exclusively climacteric 
women (9).
 Therefore, there are few reported studies, in 
Brazil, with an appropriate design to detect this pa-
thology. This study aimed to determine fecal and UI 
prevalence and risk factors to develop UI in women 
who lived in Botucatu, an averaged-size Brazilian 
town, whose population represents a Brazilian ethnic 
composition.

MATERIALS AND METHODS

 The study evaluated 685 women older than 20 
years-old living in Botucatu. For the sample calcula-
tion, the data bank of SEADE Foundation (10) was 
used to obtain the number of those women who were 
within the age limit proposed in the study. A stratified 
simple random sampling of 685 women, representa-
tive and proportional to the studied age limit, was 
obtained out of 34,066 women.
 All women, randomly selected, answered 
a clinical evaluation questionnaire. All participants 
were visited and informed about the research, and, 
if they agreed to participate, they signed the free 
informed consent approved by the Ethical Research 
Board of the Botucatu Medical School. This question-
naire was previously tested (11) and used for question 
evaluation, the verification and women’s acceptance, 
as well as for interviewer training.
 The selected women participated in two 
different phases, firstly they were previously  sent 
a sealed envelope and a clinical questionnaire by 
mail that had to be completed and sent back to the 
researchers. In the second phase, 30 days later, all 
selected women were interviewed in their homes by 
previously trained interviewers. No patient refused 
to answer the questionnaire, which was divided into 
three different parts: 1- Identification; 2- Specific 
evaluation of symptoms such as the relationship be-
tween strength, urinary and fecal loss, circumstances 
of urine loss, obstetric history, problems regarding 
urine storage and surgical history; 3- Psycho-social 
effects of disease.

 Body mass index (BMI), obtained through the 
questionnaire, was calculated and classified according 
to Garrow et al. (12).
 Any urine loss was considered urinary in-
continence, and fecal loss was considered any loss, 
either solid or liquid, in the previous year. Urinary 
incontinence intensity was evaluated considering the 
circumstances of loss, that is, mild at extreme stress 
(cough, carrying weight), moderate at medium stress 
(running, going up and down stairs) and severe at 
minimum stress (walking, change in a lying posi-
tion).
 The women were divided into two groups 
according to the presence or absence of urine loss: 
group G1 (n = 500) with women without urine loss 
and group G2 (n = 185) with urine loss.
 Considering the quantitative variables of 
groups (age, micturition number, pregnancies and 
BMI), the Student’s t-test was used for independent 
samples (13). As for group associations with qualita-
tive variables (categorized), the Goodman test was 
used for contrasts in the multinomial population (14). 
The multivariable logistic regression analysis of uri-
nary incontinence was performed as regards variables: 
vaginal delivery, aging, number of pregnancy and 
BMI (15). Differences were considered significant 
when the p value was < 0.05.

RESULTS

 The clinical evaluation questionnaire was 
answered and sent back to the researcher in 18% 
(121/685) of cases, which prevented the comparative 
analysis with the individuals interviewed at home.
 UI prevalence was 27%, and 15% of the in-
continent women had urine loss at minimum stress; 
urgency was associated with 58% of cases. Among the 
women with UI, 36% reported the use of 2.7 pads per 
day, on average. Urine loss was related to childbirth in 
30% of cases (56/185), to pregnancy in 9% (16/185) 
and without apparent cause in 61% (113/185).
 Mean age was significantly higher in G2 
than in the continent group (Table-1). UI prevalence 
increased with aging (Figure-1).
 The average number of micturitions per 
24 hours was significantly higher in the inconti-



594

Urinary and Fecal Incontinence in Brazilian Women

nent women than in the continent ones (Table-1). 
Nocturia was significantly higher in incontinent 
women than in continent women (77% - vs. 46%), 
p < 0.05).

The number of pregnancies was, on average, 
significantly higher in women with UI when compared 

to continent women (Table-1). Vaginal delivery was 
significantly higher in the incontinent group than in 
the continent group (76% vs. 54%, p < 0.05).
 There was significantly higher predominance 
of cesarean section among the continent patients 
(Table-1).

Table 1 – Demographic characteristics of 685 subjects interviewed.

Variables Group Statistics
Without Urinary Loss With Urinary Loss

Mean age (range) 45 (22-96) 51 (22-87) 4.53 (p< 0.05)

Body mass index (k/m2) (range) 24.95 (14.1-45.9) 27.35 (18.8-56.1) 5.76 (p< 0.05)

Average number of micturitions 
     per 24 hours (range)

5.2 (1-30) 7.0 (2-20) 5.07 (p < 0.05)

Percentage of nicturia 46.4% 77.3% p< 0.05
Average number of 
     pregnancies (range)

2.6 (0-14) 3.6 (0-19) 4.26 (p < 0.05)

Average vaginal deliveries (range) 2.9 (1-14) 3.5 (1-18) 1.99 (p < 0.05)

Percentage of cesarean deliveries 40% 29% p < 0.05

Figure 1 – Urinary incontinence prevalence in relation to age.



595

Urinary and Fecal Incontinence in Brazilian Women

 There were 80% (402/500) of women with at 
least one pregnancy in the continent group, and 91% 
(168/185) in the incontinent group (Table-2).
 BMI was on average significantly higher in 
the group with urinary loss as regards the continent 
women (Table-1).
 In the incontinent group, 70% of women 
reported discomfort and 1.2% sought medical care 
due to urine loss. Among the incontinent group, there 
were social consequences for 4.8%, 3.6% reported 
isolation of friends and 1.2% of the family.
 In 2% of cases, UI was associated with fecal 
incontinence , no fecal loss was observed in continent 
women.
 The multivariable logistic regression analysis 
of vaginal delivery and BMI showed that they are risk 
factors of urinary incontinence and no statistical dif-
ference was observed regarding aging and the number 
of pregnancies (Table-3).

COMMENTS

 UI prevalence was observed in 27% of 
women ranging from 20 to 59 years of age and 60 
years or older who lived in the town of Botucatu, SP. 
Other studies showed that UI prevalence varied from 
4.6% to 46% depending on age and the methodology 
adopted (15-18). This shows wide discrepancies in 
world prevalence rates as well as the likely influence 
of different ethnicities (19). It would be inappropriate 
to extrapolate these data to our population since racial 
characteristics could influence UI rates. In Brazil, it 
is difficult to distinguish among different races due 
to the high miscegenation rate (20), regional studies 
could provide specific strategies for prophylaxis and 
adequate treatment of UI.

 Higher incidence of mixed UI (58% of cases) 
was observed concerning stress urinary incontinence. 
This rate was corroborated by Nieto Blanco et al. (21). 
However, it is higher than the rate described in the 
Norwegian EPICONT study (22). These facts may be 
explained by the different sensitivity and specificity of 
the clinical questionnaire in diagnosing SUI, urgency 
UI and mixed UI or even by the characteristics and 
age of the women studied (23).
 This study observed higher UI incidence 
regarding aging in the women studied. These aspects 
are found in other studies (11,24), showing a probable 
increase of risk factors in women’s aging.
 In the incontinent group, a higher number of 
micturitions were found not only in 24 hours but also 
in nocturia; this fact can be related to higher incidence 
of urgency observed in this study when compared to 
the literature (22).
 Despite controversy, some authors have re-
ported higher SUI incidence in women who had vaginal 
delivery, suggesting a likely protective action of cesar-
ean section in UI (3,18). This study observed significant 
higher incidence of vaginal delivery than cesarean in 
women with urinary loss; however, despite the prob-
able protective role of cesarean section in UI develop-
ment, maternal-fetal risk and better performance in 
post-partum UI prophylaxis must be considered before 
recommending this delivery procedure.
 Considering BMI, there was a significant 
body weight increase regarding UI; this correlation 
was also observed by other authors (16).
 The fact that UI is not a lethal disease and its 
minor social consequences (4.8%) may explain the very 
low percentage (1.2%) of patients who sought medical 
care, although 70% in our study reported discomfort.
 Incontinent women presented 2% of fecal 
incontinence. Anal sphincter incompetence as well 

Table 2 – Influence of delivery as a determinant factor of urinary incontinence.

Groups (N) Delivery Statistics
Vaginal Delivery Alone At least One Non Vaginal Delivery

Continent (402) 152 (37.81%) 250 (62.19%)
Incontinent (168)   81 (48.21%)   87 (51.79%) 5.31 (p < 0.05)
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as UI can be related to pelvic floor dysfunction (25), 
and both should be treated concomitantly by surgical 
or non-surgical treatment, improving the patients’ 
quality of life.
 In our patient population, the questionnaire 
sent by mail has not shown to be adequate for UI 
evaluation; however, other authors recommend their 
use to study UI prevalence in women (8).

CONCLUSIONS

 UI and fecal incontinence prevalence in 
Brazilian adult women older than 20 years was 27% 
and 2%, respectively. Vaginal delivery and high BMI 
have been identified as risk factors for UI develop-
ment while aging and number of pregnancies may be 
correlated factors. Mixed UI was the most prevalent 
followed by stress UI.

ACKNOWLEDGEMENTS

This study was supported by FAPESP grant, 
proc. 2000 ⁄ 11335-3.

CONFLICT OF INTEREST

 None declared.

REFERENCES

1. Capellini MV, Riccetto CL, Dambros M, Tama-
nini JT, Hermann V, Muller V: Pelvic floor exercises 

Table 3 – Model of logistic regression of urinary incontinence.

Variable Coefficient ± SD p Value OR* (CI ** 95%)

Constant -4.2880 ± 0.5510 - -
Age  0.0106 ± 0.0063 p > 0.05 1.011 (0.998;1.023)
Vaginal delivery  0.7360 ± 0.2210 p < 0.05 2.087 (1.354;3.219)
Number of pregnancies  0.0284 ± 0.0383 p > 0.05 1.029 (0.954;1.109)
BMI 0.0848 ± 0.0188 p < 0.05 1.088 (1.049;1.129)

SD = standard deviation; * odds ratio; ** confidence interval; BMI = body mass index. 

with biofeedback for stress urinary incontinence. Int 
Braz J Urol, 2006; 32: 462-9.

2. Amaro JL, Yamamoto H, Kawano PR, Barros G, 
Gameiro MOO, Agostinho AD: Clinical and quality-
of-life outcomes after autologous fascial sling and 
tension-free vaginal tape: A prospective randomized 
Trial. Int Braz J Urol, 2009; 35: 60-7.

3. Hampel C, Artibani W, Espuña Pons M, Haab F, 
Jackson S, Romero J, et al.: Understanding the 
burden of stress urinary incontinence in Europe: a 
qualitative review of the literature. Eur Urol. 2004; 
46: 15-27.

4. Mason L, Glenn S, Walton I, Appleton C: The expe-
rience of stress incontinence after childbirth. Birth. 
1999; 26: 164-71.

5. Mydlo JH: The impact of obesity in urology. Urol Clin 
North Am. 2004; 31: 275-87.

6. Lara MD, Kothari SN, Sugerman HJ: Surgical manage-
ment of obesity: a review of the evidence relating to 
the health benefits and risks. Treat Endocrinol. 2005; 
4: 55-64.

7. Boreham MK, Richter HE, Kenton KS, Nager CW, 
Gregory WT, Aronson MP, et al.: Anal incontinence in 
women presenting for gynecologic care: prevalence, 
risk factors, and impact upon quality of life. Am J 
Obstet Gynecol. 2005; 192: 1637-42.

8. Hunskaar S, Arnold EP, Burgio K, Diokno AC, Herzog 
AR, Mallett VT: Epidemiology and natural history of 
urinary incontinence. Int Urogynecol J Pelvic Floor 
Dysfunct. 2000; 11: 301-19.

9. Guarisi T, Pinto Neto AM, Osis MJ, Pedro AO, Paiva 
LHC, Faúndes A: Incontinência urinária entre mul-
heres climatéricas brasileiras: inquérito domiciliar. 
Rev Saúde Pública. 2001; 35: 428-35.

10. Instituto Brasileiro de Geografia e Estatística [homep-
age on the internet]. Censo Demográfico do Estado de 
São Paulo de 1966. São Paulo: O Instituto; 1996. [cited 
2000 April 17]. Available from: http://www.SEADE.
gov.br



597

Urinary and Fecal Incontinence in Brazilian Women

11. Agostinho AD, Amaro JL, Trindade JCS: Epidemiolo-
gia da incontinência urinária feminina. In: Amaro JL, 
Haddad JM, Trindade JCS, Ribeiro RM (ed.), Reabili-
tação do assoalho pélvico nas disfunções urinárias e 
anorretais. 1ªed. São Paulo/SP, SegmentoFarma. 2005; 
pp. 47-54.

12. Garrow JS: Treatment of obesity. Lancet. 1992; 340: 
409-13.

13. Norman GR, Streiner DL: Biostatistics the Bare Es-
sentials. St. Louis, Mosby Year Book. 1994.

14. Goodman LA: Simultaneous confidence intervals for 
multinomial proportions. Thecnometrics. 1965; 7: 
247-54.

15. Hosmer DW, Lemeshow S: Applied Survival Analysis: 
Regression Modeling of Ttime to Event Data. New 
York, John Willey & Sons. Inc. 1999; pp. 299.

16. Van Oyen H, Van Oyen P: Urinary incontinence in 
Belgium; prevalence, correlates and psychosocial 
consequences. Acta Clin Belg. 2002; 57: 207-18.

17. Blanco Nieto E, Camacho Pérez J, Garpenholt O, 
Nilsson K: Urinary incontinence. Prevalence, impact 
no daily living and desire for treatment. Scand J Urol 
Nephrol. 2003; 38:125-30.

18. Melville JL, Katon W, Delaney K, Newton K: Urinary 
incontinence in US women: a population-based study. 
Arch Intern Med. 2005; 165: 537-42.

19. Hunskaar S, Burgio K, Diokno AC, Herzog AR, Hjä-
mas K, Lapitan: Epidemiology and natural History 
of urinary incontinence (UI). In: Abrams P, Cardozo 
L, Khoury S, Wein A (ed.), Paris, 2nd International 
Consultation on Incontinence. 2001; pp. 165-201.

20. Brasil – Ministério da Saúde – CEBRAP – Centro 
Brasileiro de Análise e Planejamento – SPS-CNDs/
HIV/AIDS: Comportamento sexual da população 
brasileira e percepção sobre o HIV/AIDS: relatório 
final de pesquisa. São Paulo. 1999; 18: 567-77.

21. Nieto Blanco E, Camacho Pérez J, Dávila Alvarez V, 
Ledo García MP, Moriano Bejar P, Pérez Lorente M: 
Epidemiology and impact of urinary incontinence in 
women between 40 and 65 in a health area of Madrid. 
Aten Primaria. 2003; 32: 410-4.

22. Hannestad YS, Rortveit G, Sandvik H, Hunskaar 
S; Norwegian EPINCONT study. Epidemiology of 
Incontinence in the County of Nord-Trøndelag: A 
community-based epidemiological survey of female 
urinary incontinence: the Norwegian EPINCONT 
study. Epidemiology of Incontinence in the County of 
Nord-Trøndelag. J Clin Epidemiol. 2000; 53: 1150-
7.

23. Sandvik H, Hunskaar S, Vanvik A, Bratt H, Seim 
A, Hermstad R: Diagnostic classification of female 
urinary incontinence: an epidemiological survey 
corrected for validity. J Clin Epidemiol. 1995; 48: 
339-43.

24. Peyrat L, Haillot O, Bruyere F, Boutin JM, Bertrand 
P, Lanson Y: Prevalence and risk factors of urinary 
incontinence in young and middle-aged women. BJU 
Int. 2002; 89: 61-6.

25. Chatoor DR, Taylor SJ, Cohen CR, Emmanuel AV: 
Faecal incontinence. Br J Surg. 2007; 94: 134-44.

Accepted after revision: 
March 6, 2009

Correspondence address:
Dr. João Luiz Amaro
Departamento de Urologia
Faculdade de Medicina de Botucatu
Botucatu, SP, 18618-970, Brasil
Telephone: + 55 14 3811-6271
E-mail: jamaro@fmb.unesp.br

 



598

Urinary and Fecal Incontinence in Brazilian Women

EDITORIAL COMMENT

This is an article regarding an interesting 
topic; the prevalence and the risk factors of urinary 
and fecal incontinence in Brazilian women, a popula-
tion with specific racial characteristics. There are fewracial characteristics. There are few. There are few 
data on this issue available in the literature. However, 
only with a multivariable logistic regression analysis, 

in the presence of different variables statistically 
significant, it could be possible to understand the real 
impact of different risk factors. Moreover, there are 
many certain and uncertain obstetrics risk factors for 
urinary incontinence that should have been considered 
or commented. 

Dr. M. Serati
Department of Obstetrics & Gynecology

University of Insubria
Del Ponte Hospital

Varese, Italy
E-mail: mauserati@hotmail.com

EDITORIAL COMMENT

 Dr. Amaro and colleagues performed a cross-
sectional study in order to describe the rates of urinary 
and fecal incontinence in a Brazilian community. 
Through mailed questionnaires and home interviews, 
the authors found that 27% of respondents had urinary 
incontinence and only 2% had fecal incontinence. In 
contrast, Fritel and colleagues found a fecal incon-
tinence rate of 9.5% in a cohort of French women 
(1). Although discrepancies on rates of incontinence 
between the studies may be related to research design, 
we must not forget that some studies have suggested 
that cesarean delivery is protective against pelvic 
floor damage. Indeed, the rates of cesarean section 
are less than 20% of all deliveries in France compared 
to approximately 50% of deliveries in Brazil (2). 
Furthermore, the authors found that vaginal delivery 
was associated with increased odds of urinary incon-

tinence and that fecal incontinence was only reported 
in women who also had urinary incontinence. Finally, 
the authors note that only 1.2% of respondents with 
incontinence sought medical care. Further research is 
needed to identify barriers to care so that steps may 
be taken to resolve obstacles to continence.
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Effects of Curcumin in an Orthotopic Murine Bladder Tumor 
Model

Katia R. M. Leite, Daher C. Chade, Adriana Sanudo, Bruno Y. P. Sakiyama, Gustavo Batocchio,Bruno Y. P. Sakiyama, Gustavo Batocchio, 
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ABSTRACT

Cigarette smoking (CS) is the main risk factor for bladder cancer development. There are more than 100 carcinogens 

and metastasis. Curcumin is a polyphenol compound derived from Curcuma longa that suppress cellular

study was to assess the effects of curcumin in bladder urothelial carcinoma. We studied the effects of curcumin in vitro 

Key words: 
Int Braz J Urol.  2009; 35: 599-607

INTRODUCTION

malignancy in the United States. Progression and 

multifocality (1).
The use of tobacco is one of the main causes 

of bladder cancer due to the presence of thousands of 
different

-

Basic and Translational UrologyBasic and Translational Urology

the potential mediators of CS-induced alterations is 

has been implicated in chemical carcinogenesis and 

proteins that are responsible for the transcription of 

-
lowed by intravesical instillation of bacillus Calmette-
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they have no impact on long-term survival or disease 
-

-

Syngeneic animal models are often used to 

used the syngeneic orthotopic murine bladder cancer 

induced bladder cancer into syngeneic immunocom-

considering its ability to mimic intravesical condi-

response to drugs in an immunocompetent host (11). 

this animal model of bladder cancer.

MATERIALS AND METHODS

Reagents

Curcumin Cytotoxicity Assay

oC in 

-
dorf - Austria) which measured the difference between 

m. As 
min

before the changing of media. The complete media 

Animal Model

tumor model was already described by Chade et al. 

-
versity of Sao Paulo and maintained at our animal 
care facility for one week prior to use. The mice were 

the institution’s ethical board council.

Tumor Cell Line

The murine transitional cell carcinoma cell 
-
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-
ics.

Orthotopic Tumor Implantation

were administered general anesthesia with i.p. injec-

through the urethra into the bladder using an inert 
lubricant (sterile contact gel). In order to prepare the 

the bladder wall was made by intravesical instillation 

-
5

viable tumor cells was instilled into the bladder.

Curcumin Treatment

Twenty-four hours following tumor implanta-
-

ated. Mice were randomly assigned to either a control 

be studied. The curcumin doses used were 100 μM 

received the curcumin with no previous induction of 

in the bladder mucosa.

Assessment of Tumor

The mice were evaluated on a daily basis 

 inhalation. The bladder was resected and weighed 
without urine or blood.

Histopathology Analysis

-

Tumors were measured under the microscope using 

invasion into the bladder wall were recorded for 

pathologist.

Immunohistochemistry

Three-micrometer sections from the paraf-

-

pattern of staining.

Statistical Analysis

Statistical analyses were performed by using 

and range. We used the Student’s-t- test or the Mann-
Whitney test for the evaluation of numerical variables 
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RESULTS

In Vitro Studies

-

μM of curcumin lost their elongated shape and had 
vacuoles in the cytoplasm.

In Vivo Studies

There was no statistical difference between 
the two groups with regards to changes in body 
weight. The mean weight of the animals at the be-

-
th

with intravesical curcumin. This difference was also 

The median bladder weight of control animals 

difference for this parameter between the groups (p 

There was a statistical difference between the 

There were no differences in the degree of 
necrosis or level of invasion of the neoplasia for the 

Figure 1 – Columns show the percentage of viable bladder tumor cells when exposed to variable concentrations of curcumin. At 50 
mM, there was 55% of apoptosis; in levels higher than 100 mM, less than 10% of tumor cells remained viable.
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of treated mice. There was no statistical difference 

Four animals with no tumors were treated with 
curcumin to show the effect of the substance in the 

observed in the lamina propria or in the muscle wall.

Immunohistochemical Expression of Cyclin 
D1, Bcl2 and Cox-2

in only one case of the group of treated animals (p 

differences between the groups.

COMMENTS

Curcumin is a polyphenol compound derived 

Figure 2 – Photomicrography of the MB49 bladder tumor cell culture exposed to variable concentration of curcumin, showing progres-
sive apoptosis. In concentrations above 100 mM there are no viable cells.
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-
through

tumor cells in vitro and causes a decrease in tumor 

could be an option for treatment of bladder cancer.

is a disadvantage in its use as a treatment for cancer. 

already been shown to be able to inhibit proliferation 

-
istered when curcumin has been used as an adjuvant 

The standard of care in the treatment of non-
invasive bladder cancer (pTa) or tumors compromis-
ing the lamina propria (pT1) is transurethral resection 

-
sive muscle or metastatic bladder cancer has also been 

successful in the treatment of bladder cancer; conse-

that could be used to treat this neoplasia.
Cigarette smoking is the most important risk 

has already been shown that carcinogenic substances 

proangiogenic factors associated with aggressive 
tumor growth. 

-
cumin mediates its activity

in a dose-depen-

Figure 3 – Photomicrography, hematoxylin and eosin-stained 
slide showing an invasive orthotopic urothelial bladder tumor in 
the bladder wall with a great amount of necrosis. The statistical 

submitted to curcumin treatment.

Figure 4 – A) Immunohistochemistry study of strong and diffuse 
expression of Cyclin D1 in the nuclei of tumor cells. Tumors from 
mice submitted to curcumin instillation showed a mean reduction 
of 13% in Cyclin expression in comparison with control animals.  

-

the bladder wall.

A B
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-

group of mice treated with curcumin. Although there 

some clinical importance that could not be proven due 
-

gressiveness of the tumor of this animal model.

by other authors. Park et al. showed a reduction in 

-

-

four control mice. The animals did not present any 
symptoms and no histological abnormalities were 

intravesical use of curcumin was safe.

-

regulated genes. The results of our study suggest that 

in a larger patient population.
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Rel occurs early during neoplastic transformation of 

-

neoplastic activity of curcumin in prostate cancer cell 

-

and antiapoptotic and metastatic gene products through 
-

-
tion of a syngeneic orthotopic murine bladder cancer 

-
ates the apoptotic effects of chemotherapeutic agents 
and cytokines through down-regulation of nuclear 
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EDITORIAL COMMENT

This is an interesting proof of concept study 
looking at the role of intravesical curcumin in the 
management of bladder cancer. Cigarette smoking is 

may be downregulated by curcumin.
This study has proven the ability to develop 

an in vivo clinical model for muscle invasive bladder 

remains speculative.

gene products in IFN-alpha-sensitive and IFN-alpha-
resistant human bladder cancer cells. Mol Cancer Ther. 

-
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-
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-
plicable to the usual type of bladder cancer we would 

CIS or high grade T1 lesions.
-

mended for their efforts and the success of their in 

invasive bladder cancer.
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EDITORIAL COMMENT

This fascinating manuscript describes the use 

urothelial tumors of the bladder. Though the work 

-
ment.

There is a paucity of novel anticancer agents 
currently under investigation for bladder cancer. That 

-

problems to preventing modern cognitive dysfunction 
(1). Turmeric is also ingested daily by hundreds of 
thousands of people on the Indian Subcontinent (as 

are scattered throughout the world). It is conceivable 
that turmeric consumption may partially account for 
the very low rates of bladder cancer seen in the India 

-

ministration prolong the survival of mice with bladder 
cancer? Will curcumin work when administered later 

cancer cell instillation is probably unrealistically early 
to begin therapy)? Will it protect human patients that 

that is orally administrable? Can it be made cheaply 
for safe human administration?
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Re: Challenging Non-Traumatic Posterior Urethral Strictures Treated with 
Urethroplasty: A Preliminary Report

Nicolaas Lumen, Willem Oosterlinck

Department of Urology, Ghent University Hospital, Ghent, Belgium

Int Braz J Urol. 2009; 35: 442-9

To the Editor,

 This interesting paper raises some theories 
about urethral stricture, its ongoing process, and how 
to deal with challenging cases. Although only a small 
number of patients were observed, this fact does not 
compromise the results, as the incidence of this spe-
cific pathology is very low. While urethroplasty was 
performed on macroscopically healthy ends, there is 
no histological confirmation of whether the urethral 
margin tissue is free from fibrosis, which has been 
suggested by some authors to be one of the most 
important aspects to be used when performing end-
to-end anastomosis (1-3).
 The authors admit that the hypothesis sug-
gested in their publication lacks both urodynamic and 
histological studies, which would add supporting data 
to all of these theories. This lack of supporting data 
compromises the discussion itself. Histological data 
should clarify the urethra aspects that suffer from the 
ischemic effects of radiotherapy, as mentioned above. 
The confirmation of these findings would justify the 
use of the prolonged urethral catheter during postop-
erative period. Moreover, urodynamics studies would 
confirm the damage of the external sphincter after 
urethroplasty. If the study had included all these data, 
it would have had a tremendous impact in the area of 
urethral stricture, but that is the price to be paid by 
the pioneers.
 The incidence of urethral stricture alone after 
non-traumatic procedures is very rare, however, the 
incidence of stenosis combined with rectal fistulas is 
not uncommon, and consequently there are some pub-
lications about this aspect. These publications guide 

us to some other ways of studying urethral stricture 
itself, its complications, and reconstruction techniques 
(4,5).
 I congratulate the authors for their initiative 
in this well described and documented study. With 
increasing data, histological confirmation of the 
ischemic tissue, and urodynamics studies, the 
contribution to urology would be even greater.
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Robotic Assisted Laparoscopic Partial Cystectomy and Urachal Resection for 
Urachal Adenocarcinoma

Philippe E. Spiess, Jose J. Correa

Division of Urology, H. Lee Moffitt Cancer Center, Tampa, Florida, USA

ABSTRACT

Introduction and Objective: Standard treatment for urachal adenocarcinomas is open partial cystectomy and 
urachal resection; however, minimally invasive surgical approaches including laparoscopic and recently described 
robotic assisted laparoscopic partial cystectomy and urachal resection is feasible with potential less morbidity. 
A case of robotic assisted partial cystectomy and urachal resection for urachal adenocarcinoma is presented. 
Few articles in the literature have being published describing this technique and to the best of our knowledge, 
this is the largest and potentially most complex case approached in such a manner. 
Methods: A 55 years old African American male presented with hematuria and mucosuria, cystoscopy demon-
strated a tumor involving the dome of the bladder. Transurethral biopsy confirmed a urachal adenocarcinoma. 
Further studies revealed a negative metastatic evaluation. Preoperative abdominal/pelvic CT imaging revealed 
an enhancing mass extending from the inferior level of the umbilicus to the dome of the bladder. A total of 
6 laparoscopic ports were used. The robotic assisted laparoscopic dissection was started at the level of the 
umbilicus, dissecting lateral to the right and left medial umbilical ligaments up until the dome of the bladder. 
A simultaneous cystoscopy with transillumination to define the bladder boundaries of this mass, with robotic 
assisted laparoscopic opening of the bladder, with the entire mass (including bladder component) excised and 
sent for frozen pathology for margin evaluation. After specimen extraction, the bladder was closed in two layers. 
Total surgery time was 300 minutes and intra-operative blood loss was 150cc.
Results: Final pathology reported a pT2N0Mx adenocarcinoma with negative margins and negative pelvic lymph 
nodes. Patient was started on clear liquids on postoperative day 2 and on regular diet on postoperative day 3. He 
was discharged on postoperative day 4. A cystogram perfomed on postoperative day 7 revealed a good bladder 
capacity (350 cc) and no leakage was identified.
Conclusions: Robotic assisted partial cystectomy and urachal resection for urachal adenocarcinoma of the blad-
der is feasible even in challenging cases. This surgical approach is less morbid in terms of postoperative pain 
and cosmesis when compared to the open standard approach. The postoperative recovery is faster; however, 
application of oncological principles and comfort with laparoscopic and robotic surgery is needed prior to at-
tempting such challenging cases.

Int Braz J Urol. 2009; 35 (Video #1): 609
Available at: www.brazjurol.com.br/videos/september_october_2009/Spiess_609
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Use of renal ultrasound to detect hydronephrosis after ureteroscopy
Manger JP, Mendoza PJ, Babayan RK, Wang DS
Department of Urology, Boston University School of Medicine, Boston, Massachusetts, USA
J Endourol. 2009; 23: 1399-402

Introduction: Ureteral obstruction is a potentially serious complication after ureteroscopy. Postoperative imaging 
with intravenous urogram and CT has been described as a means to detect asymptomatic or “silent” obstruc-
tion. We sought to evaluate the use of renal ultrasound to diagnose hydronephrosis after ureteroscopy in a large, 
contemporary series. 
Materials and Methods: Of the 438 ureteroscopies performed by one staff surgeon at our institution from August 
2003 to June 2008, 289 underwent a strict follow-up protocol that included renal ultrasound at approximately 
1 month from the date of operation in patients without a stent or 1 month from the date of stent removal in 
patients with a stent. 
Results: Of the 289 patients with proper follow-up, 27 (9.3%) had sonographic evidence of hydronephrosis. 
Fourteen patients were asymptomatic, and 13 patients experienced ipsilateral flank pain. A total of 4.8% of 
the patients (14/289) had silent hydronephrosis. The negative predictive value and positive predictive value of 
ipsilateral flank pain for hydronephrosis were 94% and 35%, respectively. There was no difference between 
the symptomatic and asymptomatic groups with respect to need for further surgery (38% vs. 21%, p = 0.42). 
The number of asymptomatic patients after ureteroscopy needing renal ultrasound to diagnose one case of 
hydronephrosis was 18. 
Conclusions: This study demonstrates that hydronephrosis is present in a small percentage of patients after 
ureteroscopy. Hydronephrosis can be present in both symptomatic and asymptomatic patients and may warrant 
further surgery. Renal ultrasonography at 1 month after ureteroscopy permits appropriate detection of hydrone-
phrosis and should be considered as an imaging option.

Editorial Comment
 The authors excluded patients who underwent alternative postoperative imaging (CT scan, antegrade 
nephrostogram) - it would have been useful to report why these patients underwent imaging (ex. symptoms) and 
what the findings were. The authors did not evaluate intraoperative factors that could help predict those who 
may benefit from postoperative imaging (ex. impacted stones, ureteral perforation, need for balloon dilation). 
It is possible that a more selective approach to postoperative imaging could be considered. As one-third of pa-
tients with hydronephrosis had subsequent spontaneous resolution, it is possible that delaying ultrasonography 
to 6-8 weeks is warranted. The degree and chronicity of preoperative hydronephrosis might guide the need for 
nuclear renography instead of ultrasonography to define obstruction as opposed to calyectasis. This issue is not 
addressed by the authors, though they note that 15% of patients with hydronephrosis on ultrasonography were 
determined on follow-up to have chronic dilation as opposed to obstruction.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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Treatment outcomes after endopyelotomy performed with or without simultaneous nephroli-
thotomy: 10-year experience
Berkman DS, Landman J, Gupta M
Department of Urology, Columbia University, College of Physicians and Surgeons, New York, New York, 
USA
J Endourol. 2009; 23: 1409-13

Introduction: The incidence of renal calculi associated with ureteropelvic junction obstruction (UPJO) has been 
reported to be as high as 20%. Although it has been suggested that simultaneous stone removal be performed 
with endopyelotomy (EP) for patients with UPJO, no crossing vessel, and renal calculi, there are no large 
series to date reporting in a rigorous fashion the success rate for resolution of the UPJO. This study intends to 
determine if stone extraction performed with EP increases failure rate.
Materials and Methods: A retrospective review was performed for all patients who underwent EP by a single 
surgeon between August 1996 and November 2006. One hundred forty-six procedures for UPJO were done in 
139 patients. Success rate was compared in 105 cases (72%) of isolated UPJO and 41 (28%) cases with UPJO 
and ipsilateral calculi. Determination of overall success required subjective improvement and objective data 
based on intravenous pyelogram, computed tomography, and/or nuclear scintigraphy. 
Results: Overall success rate was 71% in patients undergoing EP only and 90% in 41 patients who had simul-
taneous nephrolithotomy (p = 0.04). The odds ratio of failure after EP was 2.9 for severe/massive preoperative 
hydronephrosis. When considered alone and after adjusting for the severity of preoperative hydronephrosis 
and/or renal function, simultaneous nephrolithotomy did not increase the EP failure rate. 
Conclusion: This study demonstrates that UPJO resolves at an equal rate after EP performed with or without 
ipsilateral renal calculi. Patients with UPJO and renal calculi should undergo stone extraction and EP in the 
same setting with the expectation of excellent results.

Editorial Comment
Traditionally a staged approach (stone extraction; re-evaluation; endopyelotomy) has been recommended 

for stones at the ureteropelvic junction as it is difficult to establish the presence of a primary UPJ obstruction 
versus the possibility of secondary obstruction due to edema that will resolve following stone extraction. Indeed, 
such patients were excluded from analysis in this study. Concerns are raised with regards to the possibility of 
fragment migration through the endopyelotomy incision if the two procedures are performed simultaneously. 
Unfortunately, the authors did not compare success rates for those undergoing intracorporeal lithotripsy to 
those undergoing intact stone removal, nor do they correlate success with stone size. Similarly, the authors do 
not report the presence of residual fragments or fragments in the retroperitoneum on postoperative imaging. 
The study could be criticized due to the lack of standardization in preoperative and postoperative imaging. The 
authors do not discuss their preoperative imaging to assess for crossing vessels, and whether the identification 
of crossing vessels impacted their treatment algorithm.

Dr. Manoj Monga
Professor, Department of Urology

University of Minnesota
Edina, Minnesota, USA

E-mail: endourol@yahoo.com
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ENDOUROLOGY & LAPAROSCOPY ______________________________________________

Initial experience with robot assisted partial nephrectomy for multiple renal masses
Boris R, Proano M, Linehan WM, Pinto PA, Bratslavsky G
Urologic Oncology Branch, Center for Cancer Research, National Cancer Institute, National Institutes of 
Health, Department of Health and Human Services, Bethesda, Maryland, USA
J Urol. 2009; 182: 1280-6

Purpose: We evaluated the feasibility of performing robot assisted partial nephrectomy in patients with multiple 
renal masses and examined the results of our initial experiences. 
Materials and Methods: We reviewed the records of 10 patients with multiple renal masses who underwent 
attempted robot assisted partial nephrectomy within the last 2 years. Demographic information, and intraopera-
tive, perioperative and renal function outcome data on these patients were reviewed. 
Results: A total of 24 tumors in 9 patients were removed with robot assistance. There was 1 open conversion 
with successful completion of partial nephrectomy. Of the patients 70% had a known hereditary renal cancer 
syndrome and the remainder had multifocal disease with unknown germline genetic alterations. Frozen section 
from the tumor bed evaluated in 5 of 10 cases was negative. One patient experienced urinary leak postopera-
tively, which resolved by postoperative day 9 without intervention. Of the 24 robotically resected masses 22 
were malignant. Our most recent 3 patients underwent successful partial nephrectomy without hilar clamping, 
obviating the need for warm ischemia. Overall renal function was unchanged at most recent followup with a 
minimal decrease in operated kidney differential function. 
Conclusions: Robot assisted partial nephrectomy for multiple renal masses was feasible in our early experience. 
Patient selection is paramount for successful minimally invasive surgery. Robot assisted partial nephrectomy 
without hilar clamping, especially in the hereditary patient population in which repeat ipsilateral partial ne-
phrectomy may be anticipated, appears promising but requires further evaluation.

Editorial Comment
Since the first laparoscopic partial nephrectomy was performed to by Winfield et al. and subsequently 

perfected by Kavoussi, Gill and others, the nephron-sparing surgery evolved with better technology, i.e. intra-
operative ultrasound, vascular clamps, articulating needle holders, absorbable clips, etc. Ultimately, the use of 
robotic assisted surgery has been performed by the authors with comparable results as the laparoscopic partial 
nephrectomy. The advantages of the robot seem clear in terms of the intuitive use of the robot for intracorporeal 
suturing and the 7 degree of freedom of the laparoscopic devices, but one should be aware of the cost involved 
and the learning curve that could be different from surgeon to surgeon if the previous laparoscopic experience is 
minimal, which is not the case in this particular report. Furthermore, other methods of nephron-sparing surgery 
may be used to manage small renal masses, i.e. cryoablation or other ablative techniques that may yield the same 
oncological and functional outcomes as partial nephrectomies. The strength of this manuscript is the large experi-
ence of this group with previous management of malignant renal masses and complex laparoscopic oncological 
procedures performed laparoscopically in a single institution. Moreover, the complication rates of robotic assisted 
partial nephrectomies are comparable to open technique even when the complexity of the cases increased.

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

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

Denver, Colorado, USA
E-mail: fernando.kim@dhha.org
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Assessment of laparoscopic suturing skills of urology residents: A Pan-European study
Kroeze SG, Mayer EK, Chopra S, Aggarwal R, Darzi A, Patel A
Department of Urology, St Mary’s Campus, Imperial College Healthcare NHS Trust, London, UK
Eur Urol. 2009; 56: 865-73

Background: It has been acknowledged that standardised training programmes are needed to improve laparo-
scopic training of urologic trainees. Previous studies have suggested that simulator-based laparoscopic training 
can improve performance during real laparoscopic procedures. 
Objective: To determine if there are performance differences for the completion of a simulated laparoscopic 
suturing task among urology residents based on their postgraduate year of training (PGY). 
Design, Setting, and Participants: Using a validated scoring checklist, two independent observers objectively 
scored the completion of a standardised laparoscopic suturing task in a bench-top laparoscopic box trainer. PGY 
and previous exposure to laparoscopic surgery and laparoscopic simulated training was obtained from self-
administered questionnaires. Data acquisition was undertaken at the European Urological Residents Education 
Programme (EUREP) 2007, run by the European School of Urology, and included a pan-European cohort of 
201 urology residents. 
Measurements: Reliability among those rating the suturing tasks was excellent (Cronbach’s alpha=0.83). 
Each resident was scored for the suturing task. Residents were categorised into three groups based on their 
PGY status (junior [n=8]; intermediate [n=37]; senior [n=156]). The Kruskal-Wallis test was used to measure 
trend across the PGY; the Mann-Whitney U test was used to determine variation among categorised PGY 
groups. 
Results and Limitations: Laparoscopic suturing skill was significantly different across PGY levels (p=0.032), 
and between junior residents and both intermediate and senior residents (p=0.008 and p=0.012, respectively). 
There was no significant difference between intermediate and senior residents (p=0.697). Only 12% of par-
ticipants rated their existing volume of laparoscopic operative cases as sufficient, while 55% of participants 
had no regular opportunities, and 32% of participants had not performed laparoscopic procedures as primary 
surgeon. Most residents (96%) reported the use of laparoscopic simulators to be beneficial in training, al-
though current European training programmes appear to provide <50% of residents with the opportunity to 
train with them. 
Conclusions: A discernable relationship existed between the score obtained for a laparoscopic suturing task 
and year of resident training. Modular simulator training as part of a formal training programme may help to 
overcome some of the shortfall in residents’ exposure to laparoscopic procedures as primary surgeon.

Editorial Comment
The optimal educative tools and transfer of knowledge in laparoscopic urological procedures have not 

been established yet. The authors have evaluated the acquisition of laparoscopic suturing techniques performed 
by different levels of European residents (201 residents) in different programs. The evaluation and data ac-
quirement was performed by the European Urological Residents Education Program and the residents had to 
answer a survey. The conclusion of this study revealed that laparoscopic suturing skill was significantly differ-
ent between junior residents and both intermediate and senior residents but there was no significant difference 
between intermediate and senior resident. Only 12% of trainees felt that they had enough laparoscopic operative 
experience, while 55% of participants had no regular opportunities, and 32% of participants had not performed 
laparoscopic procedures as primary surgeon. Most residents (96%) reported the use of laparoscopic simulators 
to be beneficial in training, although current European training programs appear to provide less than 50% of 
residents with the opportunity to train with them. In conclusion, there is a clear direct relationship between the 
skill level of laparoscopic suturing task and year of resident training and the residents perceive that laparoscopic 
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simulators may help formal laparoscopic training to overcome the lack of exposure to laparoscopic procedures 
as primary surgeons.

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

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

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

IMAGING ______________________________________________________________________

T1 hyperintense renal lesions: characterization with diffusion-weighted MR imaging versus 
contrast-enhanced MR imaging
Kim S, Jain M, Harris AB, Lee VS, Babb JS, Sigmund EE, Rueff LE, Taouli B
Department of Radiology, New York University Medical Center, New York, NY, USA
Radiology. 2009; 251: 796-807

Purpose: To compare the performance of apparent diffusion coefficient (ADC) measurement obtained with 
diffusion-weighted (DW) magnetic resonance (MR) imaging in the characterization of non-fat-containing T1 
hyperintense renal lesions with that of contrast material-enhanced MR imaging, with histopathologic analysis 
and follow-up imaging as the reference standards. 
Materials and Methods: Institutional review board approval was obtained for this HIPAA-compliant retrospective 
study, and the informed consent requirement was waived. Two independent observers retrospectively assessed 
MR images obtained in 41 patients with non-fat-containing T1 hyperintense renal lesions. The MR examination 
included acquisition of DW and contrast-enhanced T1-weighted images. For each index lesion, the observers 
assessed the (a) mean (+/- standard deviation) of ADC, (b) enhancement ratio, and (c) subtracted images for 
the presence of enhancement (confidence score, 1-5). Histopathologic analysis of renal cell carcinomas (RCCs) 
and follow-up imaging for benign lesions were the reference standards. ADCs of benign lesions and RCCs were 
compared. Receiver operating characteristic (ROC) curve analysis was performed to assess the accuracy of DW 
imaging, enhancement ratio, and subtraction for the diagnosis of RCC. 
Results: A total of 64 lesions (mean diameter, 3.9 cm), including 38 benign T1 hyperintense cysts and 26 RCCs, 
were assessed. Mean ADCs of RCCs were significantly lower than those of benign cysts ([1.75 +/- 0.57] x 
10(-3) mm(2)/sec vs [2.50 +/- 0.53] x 10(-3) mm(2)/sec, P < .0001). ADCs of solid and cystic portions of com-
plex cystic RCCs were significantly different ([1.37 +/- 0.55] x 10(-3) mm(2)/sec vs [2.45 +/- 0.63] x 10(-3) 
mm(2)/sec, P < .0001). When data from both observers were pooled, area under the ROC curve, sensitivity, and 
specificity were 0.846, 71%, and 91%, respectively, for DW imaging; 0.865, 65%, and 96%, respectively, for 
enhancement ratio (at the excretory phase); and 0.861, 83%, and 89%, respectively, for subtraction (P = .48 and 
P = .85, respectively). The combination of DW imaging and subtraction resulted in area under the ROC curve, 
sensitivity, and specificity of 0.893, 87%, and 92%, respectively, with significantly improved reader confidence 
compared with subtraction alone (P = .041). 
Conclusion: The performance of DW imaging was equivalent to that of enhancement ratio in the characterization 
of T1 hyperintense renal lesions, with both methods having lower sensitivity than image subtraction without 
reaching significance.
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Editorial Comment
On MR imaging, most renal masses are hypointense on T1 and hyperintense on T2, thus comparison 

between T1-weighted image pre and post intravenous injection of contrast readily shows variable degree of 
hyperintensity of the lesions due to contrast enhancement (particularly hypervascular ones). Some lesions, 
however, are hyperintense in T1-weighted images making the perception of contrast enhancement a very dif-
ficult task. These hyperintense lesions on T1-weighted images are either benign (hemorrhagic cyst, hematoma, 
vascular lesion or oncocitoma) or malignant masses (papillary renal cell carcinoma). Image subtraction tech-
nique is very useful for the demonstration of subtle contrast enhancement in hyperintense T1 lesions. Image 
subtraction however can be of limited value in patients with irregular respiratory movements, which precludes 
adequate images subtraction.

DW imaging has been used to assess several renal disorders: infection, ischemia, obstruction and masses. 
The authors of this manuscript show that DW imaging can be of value to characterize non-fat-containing T1 
hyperintense lesions. They found that the diffusion is more restricted in renal cell carcinoma (lower ADC values) 
than in benign hemorrhagic or proteinaceous cyst. Although with lower sensitivity than that image subtraction, 
the authors recommend DW imaging as an alternative to contrast-enhanced MRI in patients with chronic re-
nal insufficiency that are at risk for development of nephrogenic system fibrosis secondary or associated with 
gadolinium-containing agent. 

Dr. Adilson Prando
Chief, Department of Radiology and

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

E-mail: adilson.prando@gmail.com

Imaging appearance of granulomatous disease after intravesical Bacille Calmette-Guerin (BCG) 
treatment of bladder carcinoma
Ma W, Kang SK, Hricak H, Gerst SR, Zhang J
Department of Radiology, Memorial Sloan-Kettering Cancer Center, New York, NY, USA
AJR Am J Roentgenol. 2009; 192: 1494-500

Objective: The purpose of our study is to present the radiographic findings in a series of 16 patients with com-
plications associated with intravesical bacille Calmette-Guérin (BCG) treatment of bladder cancer. 
Conclusion: Intravesical BCG-related complications such as granulomatous disease may show imaging findings 
mimicking primary or metastatic tumors in patients with bladder cancer. Radiologists should consider this pos-
sibility when imaging abnormalities are encountered in bladder cancer patients treated with intravesical BCG 
so that appropriate management can be administered and unnecessary procedures avoided.

Editorial Comment
Intravesical therapy with bacillus Calmette-Guérin (BCG) has proved to be more effective in the pro-

phylaxis and treatment of superficial bladder tumors and carcinoma in situ than most chemotherapeutic agents. 
Some complications however may occur with this treatment. Granulomatous reaction may occur either in the 
urinary tract or sporadically outside the urinary tract (hepatitis, disseminated infection, miliary tuberculosis and 
polyarthritis).

This manuscript calls the attention of radiologists and urologists regarding the imaging manifestations 
of these complications. As it shown by the authors, granulomatous reaction may resemble focal primary renal 
or bladder tumors and focal or diffuse prostatic tumors. Since instillation of BCG is indicated for treatment of 



617

Urological Survey

superficial bladder cancer, the finding of focal nodularity in the bladder wall is very difficult to differentiate 
from bladder cancer and bladder biopsy or surgical pathology is necessary. Similarly, transrectal biopsy of the 
prostate is mandatory to exclude prostate cancer in these patients.

Dr. Adilson Prando
Chief, Department of Radiology and

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

E-mail: adilson.prando@gmail.com

UROGENITAL TRAUMA _________________________________________________________

Impact of obesity in damage control laparotomy patients
Duchesne JC, Schmieg RE Jr, Simmons JD, Islam T, McGinness CL, McSwain NE Jr
Section of Trauma and Critical Care Surgery, Department of Surgery and Anesthesia, Tulane University School 
of Medicine, New Orleans, Louisiana, USA
J Trauma. 2009; 67: 108-12

Background: Obesity is an independent predictor of increased morbidity and mortality in critically injured trauma 
patients. We hypothesized that obese patients in need of damage control laparotomy (DCL) will encounter an 
increase incidence of postsurgical complications with a concomitant increase mortality when compared with 
a cohort of nonobese patients. 
Methods: All adult trauma patients who underwent DCL during a 4-year period at a Level I Trauma Center were 
retrospectively reviewed. Patients were categorized into nonobese (body mass index [BMI] < or = 29 kg/m), 
obese (BMI 30-39 kg/m), and severely obese (BMI > or = 40 kg/m) groups. Outcome measures included the 
occurrence of postoperative infectious complications, failure of primary abdominal wall fascial closure, acute 
respiratory distress syndrome, acute renal insufficiency, multiple system organ failure, days of ventilator sup-
port, hospital length of stay, and death. 
Results: During a 4-year period, 12,759 adult trauma patients were admitted to our Level I Trauma Center of 
which 1,812 (14.2%) underwent emergent laparotomy. Of these, 104 (5.7%) were treated with DCL: nonobese, 
n = 51 (49%); obese, n = 38 (37%); and severely obese, n = 15 (14%). In a multivariate adjusted model, multiple 
system organ failure was 1.82 times more likely in severely obese (95% CI: 1.14-2.90) and 1.74 times more 
likely in the obese patients (95% CI: 1.14-2.66) when compared with patients with normal BMI after DCL (p < 
0.01). In the severely obese patients undergoing DCL, significantly elevated prevalence ratios (PR) for develop-
ment of postoperative infectious complications, acute renal insufficiency, and failure of primary abdominal wall 
fascial closure were 1.75, 3.07, and 2.62, respectively. Days of ventilator support, length of stay, and mortality 
rates were significantly higher in severely obese patients (24 days, 27 days, and 60%) compared with obese (14 
days, 14 days, and 21%) and nonobese (9.8 days, 14 days, and 28%) patients.
Conclusion: Severe obesity was significantly associated with adverse outcomes and increased resource utiliza-
tion in trauma patients treated with DCL. Measures to improve outcomes in this vulnerable patient population 
must be directed at multiple levels of health care.
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Body mass index affects time to definitive closure after damage control surgery
Haricharan RN, Dooley AC, Weinberg JA, McGwin G Jr, MacLennan PA, Griffin RL, Rue LW 3rd, Reiff DA
Section of Trauma, Burns and Surgical Critical Care, Department of Surgery, School of Public Health, Uni-
versity of Alabama at Birmingham, Birmingham, Alabama, USA
J Trauma. 2009; 66: 1683-7

Background: A growing body of literature demonstrates that irrespective of the mechanism of injury, obesity 
is associated with significantly worse morbidity and mortality after trauma. Among patients requiring damage 
control laparotomy (DCL), clinical experience suggests that obesity affects time to definitive closure though 
this association has never been demonstrated quantitatively. 
Methods: All patients at an academic Level I trauma center requiring a DCL between January 2002 and December 
2006 (N = 148) were included. Information pertaining to demographic, injury, and clinical characteristics was 
abstracted from patient medical records. The risk of specific complications including pneumonia, renal failure, 
and sepsis was compared between normal and overweight/obese patients, as measured by body mass index 
(BMI). The lengths of intensive care unit (ICU) stay and mechanical ventilation as well as time to abdominal 
closure were also compared.
Results: The risk of pneumonia, sepsis, and renal failure was 2.05-times, 1.77-times, and 2.84-times higher 
among overweight patients compared with patients with a normal BMI. The risk of pneumonia, sepsis, and 
renal failure was 2.01-times, 4.24-times, and 1.85-times higher among obese patients compared with those with 
a normal BMI. Obese patients also had a significantly longer ICU length of stay (28.7 days vs. 15.1 days; p < 
0.0001), longer hospitalization (39.3 days vs. 27.0 days; p = 0.008), and time to definitive closure (8.4 days vs. 
3.9 days; p = 0.03) compared with patients with a normal BMI. 
Conclusions: Among patients requiring DCL, those who are overweight or obese have a prolonged time to defini-
tive closure. These patients also experience a significantly longer ICU course and a higher risk of pneumonia.

Editorial Comment
 Obesity has reached epidemic proportions in the US and across the globe. Surgical management of the 
morbidly obese is difficult and time consuming, and prone to more complications and prolonged hospitaliza-
tions. In the trauma literature, obesity is an independent factor in a negative impact as to overall morbidity and 
mortality.
 The concept of damage control is rarely discussed in the urologic literature but is an important manage-
ment method that all Urologists should be familiar with. Urology and damage control were first championed 
by Michael Coburn of Ben Taub Hospital, a major trauma center in Houston, Texas. The concept entails that 
patients that are critically injured are best managed by temporizing surgical measures to quickly stop bleeding, 
and fecal and urinary leakage, avoid definitive reconstruction, and plan on a later staged operation, after the 
patient has been resuscitated in the Intensive Care Unit. The concept is that the fatal triad of a cold, coagulopathic 
and acidotic patient has a high degree of dying – and that such patients need to have surgery aborted and the 
adverse parameters corrected. To minimize the time on the operating room table a quick abdominal closure is 
needed. During the drug wars in the early 1990s in Bogotá, Colombia, the surgery services were overwhelmed 
and decided to do damage control surgeries and not to close the fascia, but instead sew an opened 3-liter saline 
bag to the skin edges. By not closing the fascia avoids intra abdominal compartment syndrome and allows the 
bowel edema time to resolve and allow for delayed closure. The use of the “Bogotá bag” was a major advance 
in the management of the critically ill patient. The “Bogotá bag” has been modified in to the current use of the 
“VAC PAC”. This entails taking the fluoroscopy cover plastic sheet and fenestrating it with multiple small slits. 
The sheet in then placed under the fascia. Two lap pads are placed on top of the plastic sheet and 2 JP drains 
placed on top of the lap pads, and then covered with gauze. At the skin level a large adhesive VY drape is stuck 
to the skin and the JPs placed to wall suction. Making the “VAC PAC” takes less then 5 minutes and helps 
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control peritoneal fluid and bowel edema. In the critically injured Urology patients, the “VAC PAC” should be 
more liberally used. The use of damage control in urology mainly applies to the injured ureter, where the ureter 
can either be ligated, or a pediatric feeding tube or ureteral stent placed up the cut ureteral edge and the stent 
pulled quickly through the skin. Here, definitive measures such as a Psoas hitch or Boari flap are deferred to 
another day when the patient is stable. Attempting definitive repairs in the critically injured patient is unwise 
and risks death. 

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

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

E-mail: brandess@wudosis.wustl.edu

PATHOLOGY ___________________________________________________________________

Does perineural invasion on prostate biopsy predict adverse prostatectomy outcomes?
Loeb S, Epstein JI, Humphreys EB, Walsh PC
James Buchanan Brady Urological Institute and the Department of Urology, Johns Hopkins Medical Institu-
tions, Baltimore, MD, USA
BJU Int. 2009 Aug 19. [Epub ahead of print] 

Objective: To determine the relationship between perineural invasion (PNI) on prostate biopsy and radical 
prostatectomy (RP) outcomes in a contemporary RP series, as there is conflicting evidence on the prognostic 
significance of PNI in prostate needle biopsy specimens. 
Patients and Methods: From 2002 to 2007, 1256 men had RP by one surgeon. Multivariable logistic regression 
and Cox proportional hazards models were used to examine the relationship of PNI with pathological tumour 
features and biochemical progression, respectively, after adjusting for prostate-specific antigen level, clinical 
stage and biopsy Gleason score. Additional Cox models were used to examine the relationship between nerve-
sparing and biochemical progression among men with PNI. 
Results: PNI was found in 188 (15%) patients, and was significantly associated with aggressive pathology and 
biochemical progression. On multivariate analysis, PNI was significantly associated with extraprostatic exten-
sion and seminal vesicle invasion (P < 0.001). Biochemical progression occurred in 10.5% of patients with PNI, 
vs 3.5% of those without PNI (unadjusted hazard ratio 3.12, 95% confidence interval 1.77-5.52, P < 0.001). 
However, PNI was not a significant independent predictor of biochemical progression on multivariate analysis. 
Finally, nerve-sparing did not adversely affect biochemical progression even among men with PNI. 
Conclusion: PNI is an independent risk factor for aggressive pathology features and a non-independent risk 
factor for biochemical progression after RP. However, bilateral nerve-sparing surgery did not compromise the 
oncological outcomes for patients with PNI on biopsy.

Editorial Comment
 The significance of perineural invasion by carcinoma in needle prostatic biopsies is controversial (1,2). 
Presence of perineural invasion in needle prostatic biopsies may influence the indication of resection of neu-
rovascular bundle. Loeb’s et al. study showed that perineural invasion on prostate biopsy was not a significant 
independent predictor of biochemical progression on multivariate analysis and nerve-sparing surgery did not 
adversely affect biochemical progression even among men with perineural invasion.
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 In a recent study, we found that perineural invasion in needle prostatic biopsies significantly predicted 
prostatectomy stage > pT2 in univariate (p < 0.01) but not in multivariate analysis (p = 0.38). In multivariate 
analysis preoperative PSA, Gleason grading and percentage of linear extent of cancer in mm in the needle 
biopsy were the significant variables predictive of > pT2.
 We agree with Loeb’s et al. conclusion that nerve-sparing surgery does not adversely affect biochemical 
progression even among men with perineural invasion.

References
1. Bastacky SI, Walsh PC, Epstein JI: Relationship between perineural tumor invasion on needle biopsy and radical 

prostatectomy capsular penetration in clinical stage B adenocarcinoma of the prostate. Am J Surg Pathol. 1993; 17: 
336-41.

2. Egan AJM, Bostwick DG: Prediction of extraprostatic extension of prostate cancer based on needle biopsy findings: 
Perineural invasion lacks significance on multivariate analysis. Am J Surg Pathol. 1997; 21: 1496-500.

Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
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A pathological reassessment of organ-confined, Gleason score 6 prostatic adenocarcinomas that 
progress after radical prostatectomy
Miyamoto H, Hernandez DJ, Epstein JI
The Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, USA
Hum Pathol. 2009 Aug 13. [Epub ahead of print] 

Prior studies of radical prostatectomies have reported a small percentage of men with biochemical progression 
after radical prostatectomy showing organ-confined, Gleason score 6. One might predict that this should virtually 
never occur. We identified 2551 (1983-2005) radical prostatectomies coded by the urologists at our institution 
as pathologically organ-confined, Gleason score 6 cancer with more than 1 year of follow-up. We re-examined 
histopathogically the serially sectioned and completely embedded radical prostatectomy specimens of 38 men 
who developed biochemical recurrence defined as a single prostate-specific antigen level of 0.2 ng/mL or greater. 
In 27 (71%) of 38 of cases, pathology re-review showed higher grade or stage than coded by the urologists. 
These included 10 cases of organ-confined with Gleason pattern 4 as either the primary or secondary pattern; 9 
cases of organ-confined, Gleason score 6 with tertiary pattern 4 (in 4 cases, tertiary pattern 4 was described in 
the initial pathology report); 5 cases of Gleason score 7 plus extraprostatic extension; 1 case of Gleason score 
6 with focal extraprostatic extension; and 2 cases with positive margins due to intraprostatic incision (listed 
in the initial pathology report). The remaining 11 cases were true organ-confined, Gleason score 6 tumors, but 
none of the patients developed systemic disease. Most prior reports of organ-confined, Gleason score 6 with 
progression are undergraded (upgrading with revision of Gleason system), understaged (difficulty recognizing 
focal extraprostatic extension), or suffer from situations with ambiguous staging (intraprostatic incision) or 
grading (tertiary pattern 4 or 2 + 4 = 6). Even for the rare true organ-confined, Gleason score 6 (no pattern 4) 
tumor with supposed biochemical progression, some may be false-positive progression based on low post-radi-
cal prostatectomy prostate-specific antigen levels and minute tumors that seem highly improbable to progress. 
With accurate pathologic evaluation, men with organ-confined, Gleason score 6 (no pattern 4) prostate cancer 
can be told that their risk of progression is very rare (0.4%).
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Editorial Comment
 This study may be intriguing for the urologist. From a total of 38 patients reported as having organ-
confined cancer who developed biochemical recurrence defined as a single prostate-specific antigen level of 
0.2 ng/mL or greater, pathology re-review showed that only 11 cases were true organ-confined. How does it 
happen?
 Pathologists use strict criteria for diagnosis however there are many interpretative dilemmas. Experience 
and specialization are important considerations. One example is the Gleason grading reproducibility that can 
be categorized as intraobserver or interobserver. Exact interobserver agreement may vary from 36% to 81%; 
interobserver agreement + 1 score unit from 69% to 86%; and, the kappa values from 0.13 to 0.78 (slight to 
substantial agreement) (1).
 Another example refers to criteria for extraprostatic extension. In the posterior, posterolateral and lateral 
aspects of the prostate gland, tumor admixed with periprostatic fat is the most recognized manifestation of ex-
traprostatic extension. However, tumor in fat is not synonymous with extraprostatic extension and pathologists 
should be aware that intraprostatic adipocytes will be found in up to 5% of radical specimens. Another more 
common problem relates to the desmoplastic reaction that sometimes occurs in a tumor invading the adipose 
tissue replacing it. In this circumstance is difficult to evaluate extraprostatic extension. A bulging contour be-
yond the normal contour of the gland indicates extraprostatic extension (2). However, this finding may also be 
interpretative.

References
1. Amin MB, Grignon DJ, Humphrey PA, Srigley JR: Gleason Grading of Prostate Cancer. A Contemporary Approach. 

Philadelphia, Lippincott Williams & Wilkins. 2004.
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BASIC AND TRANSLATIONAL UROLOGY ________________________________________

Urodynamic and immunohistochemical evaluation of intravesical botulinum toxin A delivery 
using liposomes
Chuang YC, Tyagi P, Huang CC, Yoshimura N, Wu M, Kaufman J, Chancellor MB
Department of Urology, Chang Gung Memorial Hospital, Kaohsiung Medical Center, Chang Gung University 
College of Medicine, Kaohsiung, Taiwan, Republic of China
J Urol. 2009; 182: 786-92

Purpose: Botulinum toxin A (Allergan, Irvine, California) is a high molecular weight neurotoxin used to treat 
hypersensitive bladder by direct injection to pass the urothelial barrier. We investigated the feasibility of intra-
vesical botulinum toxin A delivery using liposomes (Lipella Pharmaceuticals, Pittsburgh, Pennsylvania), which 
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are phospholipid bilayered vesicles, and evaluated the urodynamic and immunohistochemical effect on acetic 
acid induced bladder hyperactivity in rats. 
Materials and Methods: Liposomes (1 ml), botulinum toxin A (20 U/1 ml saline) or botulinum toxin A en-
capsulated in liposomes (lipotoxin, that is 20 U botulinum toxin A plus 1 ml liposomes) was administered in 
the bladder and retained for 1 hour on day 1 after baseline cystometrogram. Continuous cystometrogram was 
performed on day 1 by filling the bladder with saline and on day 8 by filling the bladder with saline, followed 
by 0.3% acetic acid. The bladder was then harvested. Cystometrogram parameters, histology, SNAP25 and 
calcitonin gene-related peptide expression were measured by Western blotting or immunostaining. 
Results: The intercontraction interval was decreased 57.2% and 56.0% after intravesical acetic acid instillation 
in liposome and botulinum toxin A pretreated rats, respectively. However, rats that received lipotoxin showed a 
significantly decreased intercontraction interval response (21.1% decrease) to acetic acid instillation but without 
compromised voiding function. Also, lipotoxin pretreated rats had a better decrease in the inflammatory reac-
tion and SNAP-25 expression, and increase in calcitonin gene-related peptide immunoreactivity than those in 
liposome or botulinum toxin A pretreated rats. 
Conclusions: Intravesical lipotoxin administration cleaved SNAP-25, inhibited calcitonin gene-related peptide 
release from afferent nerve terminals and blocked the acetic acid induced hyperactive bladder. These results 
support liposomes as an efficient vehicle for delivering botulinum toxin A without injection.

Editorial Comment
 It has been proved that Botulinum toxin A applied as cystoscopic guided injections into the bladder wall 
have a therapeutic effect on overactive bladder and interstitial cystitis / painful bladder syndrome. Nevertheless, 
we know well that bladder injection therapy has some limitations, including drug leakage outside the bladder, 
hematuria, pain at injection sites and uneven distribution. In this way, the authors have been searching for a 
simpler and lower risk method to deliver Botulinum toxin A without injection. 
 We know that it is difficult for Botulinum toxin A to access the submucosal nerve plexus in formal use 
with saline as a vehicle without direct injection to pass the urothelial barrier. Based on previous experience, 
the authors speculated that delivery using liposomes, which are phospholipid bilayered vesicles, and evaluated 
the urodynamic and immunohistochemical effect on acetic acid induced bladder hyperactivity in rats.
Their results show that Botulinum toxin A can be combined with liposomes to be administered as a liquid instil-
lation without cystoscopic injection, with good therapeutic results in rats.
 To our knowledge, this is the first report of the promise of liquid instillation of Botulinum toxin A. I 
strong recommend this paper to all physicians involved in research on neurourology.

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

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

E-mail: sampaio@urogenitalresearch.org

Shock wave induced kidney injury promotes calcium oxalate deposition
Xue YQ, He DL, Chen XF, Li X, Zeng J, Wang XY
First Affiliated Hospital of Medical College, Xi’an Jiaotong University, Xi’an, Shaanxi, China
J Urol. 2009; 182: 762-5

Purpose: Extracorporeal shock wave lithotripsy is the preferred treatment for upper urinary tract renal calculi. 
However, this treatment is associated with a high rate of recurrent renal calculi. Shock wave therapy can result 
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in renal epithelial cell injury, which in turn is a most important factor in calculus formation. We investigated the 
influence of kidney damage secondary to shock waves on Ca oxalate crystal retention in the kidney. 
Materials and Methods: A total of 32 rats were randomly divided into 4 groups, including group 1--controls, 
group 2--sham treated rats given 25 ml 0.75% ethylene glycol per day for 14 days, group 3--rats given 15 kV 1 Hz 
shock waves 500 times to the left kidney, followed by 25 ml 0.75% ethylene glycol daily for 14 days, and group 
4--rats with the same treatment as group 3 except the number of impacts was increased to 1,000. The 2 kidneys 
were removed at the end of the experiment. Ca oxalate crystals were observed by surgical microscopy in kidney 
sections stained with hematoxylin and eosin. Crystal morphology was determined using polarizing microscopy. 
Acidified kidney tissue homogenate was examined for Ca and oxalate content by colorimetry (Sigma). 
Results: Kidney sections showed that kidneys that did not receive shock waves had fewer crystals than kidneys 
with shock waves, which had crystals in major areas. In the left kidney in groups 2 to 4 the mean +/- SD quantity 
of Ca was 16.88 +/- 6.41, 28.58 +/- 7.54 and 40.81 +/- 15.29 micromol/gm wet kidney and the mean quantity 
of oxalate was 8.44 +/- 6.80, 20.52 +/- 7.70, 31.76 +/- 14.14 micromol/gm wet kidney, respectively. Ca oxalate 
density increased with the number of shock wave impacts.
Conclusions: Kidney damage caused by shock wave treatment can increase Ca oxalate crystal retention in the 
kidneys of rats in this stone model.

Editorial Comment
The authors elegantly demonstrated in a rat model that shock wave therapy results in proximal tubular 

injury in a dose dependent manner. Also, this was associated with a markedly increased deposition of CaOx 
stones in kidney tissue. 

The study is provocative, since we know that extracorporeal shock wave lithotripsy is associated with a 
high rate of stone recurrence. The main shortcoming of the study is the use of a rat model, which have a kidney 
very different from humans. Probably, further studies in pigs, which have kidneys very similar to human kidney, 
would better clarify this issue.

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

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

E-mail: sampaio@urogenitalresearch.org

RECONSTRUCTIVE UROLOGY __________________________________________________

Urethral lengthening in metoidioplasty (female-to-male sex reassignment surgery) by combined buccal 
mucosa graft and labia minora flap
Djordjevic ML, Bizic M, Stanojevic D, Bumbasirevic M, Kojovic V, Majstorovic M, Acimovic M, Pandey S, 
Perovic SV
Belgrade Center for Genital Reconstruction, University of Belgrade, Serbia
Urology. 2009; 74: 349-53

Objectives: To develop a technique for urethral reconstruction using a combined labia minora flap and buccal mu-
cosa graft. Urethral lengthening is the most difficult part in female transsexuals and poses many challenges.
Methods: From April 2005 to February 2008, 38 patients (aged 19-53 years) underwent single-stage metoid-
ioplasty. The technique starts with clitoral lengthening and straightening by division of both clitoral ligaments 
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dorsally and the short urethral plate ventrally. The buccal mucosa graft is quilted to the ventral side of the 
corpora cavernosa between the native orifice and the tip of the glans. The labia minora flap is dissected from 
its inner surface to form the ventral aspect of the neourethra. All suture lines are covered by the well-vascular-
ized subcutaneous tissue originating from the labia minora. The labia majora are joined in the midline and 2 
silicone testicular implants are inserted to create the scrotum. The neophallus is covered with the remaining 
clitoral and labial skin.
Results: The median follow-up was 22 months (range 11-42). The median neophallic length was 5.6 cm (range 
4-9.2). The total length of the neourethra was 9.4-14.2 cm (median 10.8). Voiding while standing was reported 
by all 38 patients, and temporary dribbling and spraying were noted by 12. Two fistulas and one urethral ero-
sion resulted from the testicular implant and required secondary revision.
Conclusions: A combined buccal mucosa graft and labia minora flap present a good choice for urethral recon-
struction in female-to-male transsexuals, with minimal postoperative complications.

Editorial Comment
 Belgrade has established itself as one of the premier centers for urologic reconstruction. Specifically, 
they have pushed advances in female-to-male sex reassignment surgery. In this article, accompanied by several 
instructive photographs, they describe the technique and results of the metoidoplasty with urethral lengthening 
using buccal mucosa. This technique represents a departure from the radial forearm free flap technique. Instead, 
they rely on pre-operative clitoral lengthening with a combination of androgens and a vacuum pump. The en-
larged clitoris is freed from its ligamentous attachments and the urethral plate is divided to achieve adequate 
length. This leaves a urethral defect of several centimeters, which is then bridged with a dorsal buccal graft, 
and a ventral onlay of labia minor flap.
 From a reconstructive standpoint, this is really a sensible and beautiful operation. It employs techniques 
familiar to the urethral reconstructionist. Many of the men are able to obtain erections postoperatively, although 
none was sufficient for penetration. All were able to void in the standing position. Hopefully this variation of 
the metoidoplasty can offer a relief from the complications of urethral construction associated with previous 
female-to-male transsexual procedures. We look forward to hearing long-term results.

Dr. Sean P. Elliott
Department of Urology Surgery

University of Minnesota
Minneapolis, Minnesota, USA

E-mail: selliott@umn.ed

Urodynamic changes and initial results of the AdVance male sling
Davies TO, Bepple JL, McCammon KA
Eastern Virginia Medical School, Norfolk, USA
Urology. 2009; 74: 354-7

Objectives: To present the urodynamic changes and early results associated with the AdVance male sling. The 
AdVance male sling is a treatment option for postprostatectomy incontinence (PPI), with the goal of eliminating 
urinary incontinence without affecting voiding parameters. A concern of any procedure in treating men with 
PPI is whether the treatment induces obstruction and causes retention.
Methods: Data were prospectively collected from 13 patients undergoing AdVance male sling placement for 
PPI. Urodynamic testing was performed at baseline and repeated at 6 months postoperatively. A 24-hour pad 
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test and the Incontinence Quality of Life questionnaire were completed preoperatively and at 3 and 6 months 
postoperatively.
Results: The median age at the procedure was 63.3 years (range 44.7-74.7). The mean preoperative and 6-month 
postoperative patient-reported pad use was 4.52 and 1.04, respectively (2-tailed t test, P = .0009). The 24-hour 
pad test, performed preoperatively and at 6 months postoperatively, yielded a pad weight of 779.3 and 67.6 
g, respectively (P = .03). The Valsalva leak point pressure improved significantly (P = .032), but the detrusor 
voiding pressure, postvoid residual urine volume, and maximal and average flow rates remained relatively un-
changed. At 3 and 6 months postoperatively, the Incontinence Quality of Life scores had improved significantly 
compared with the preoperative scores (P < .01).
Conclusions: These results are encouraging, because this series has demonstrated a significant improvement in 
patient-reported pad use, 24-hour pad test weights, and Valsalva leak point pressure without signs of obstruc-
tion. The improvement in incontinence was accompanied without any changes in the other voiding parameters 
and with significant improvement in the quality-of-life measures. Ongoing studies with longer follow-up are 
pending to compare their results with these promising early results.

Editorial Comment
 The authors present urodynamic data supporting the concept that the transobturator sling achieves conti-
nence by means other than compression. Original reports from developers of the sling (1) supported the concept 
that it achieved continence by lengthening of the membranous urethra. The current article does not shed light 
on whether that is indeed the mechanism but it does show that pressure-flows studies are not consistent with 
obstruction. Curiously, 2 of 13 patients had to perform intermittent catheterization postoperatively for urinary 
retention lasting up to 2 weeks. It would be interesting to know whether the urodynamic outcomes of these 2 
patients were any different from the rest. With only 13 patients and large standard deviations around the varia-
bles of interest, the study is underpowered to test anything but an enormous difference in voiding parameters; 
however, with pre- and post-op flow rates and pressures so close to each other it is hard to believe the findings 
would be clinically significantly different even with a larger cohort. While the findings deserve to be validated 
by other centers, the conclusions remain important.

Reference
1. Rehder P, Gozzi C: Transobturator sling suspension for male urinary incontinence including post-radical prostatectomy. 

Eur Urol. 2007; 52: 860-6.

Dr. Sean P. Elliott
Department of Urology Surgery

University of Minnesota
Minneapolis, Minnesota, USA

E-mail: selliott@umn.ed

UROLOGICAL ONCOLOGY _____________________________________________________

Prostate cancer detection rate in patients with repeated extended 21-sample needle biopsy
Campos-Fernandes JL, Bastien L, Nicolaiew N, Robert G, Terry S, Vacherot F, Salomon L, Allory Y, Vordos 
D, Hoznek A, Yiou R, Patard JJ, Abbou CC, de la Taille A
Department of Urology, CHU Mondor, Créteil, France
Eur Urol. 2009; 55: 600-6
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Background: Prevalence of prostate cancer (PCa) after a negative first extended prostate needle biopsy protocol 
is unknown. 
Objective: To evaluate the prevalence of significant PCa in patients who have had a negative first extended 
prostate biopsy protocol. 
Design, Setting, and Participants: Between March 2001 and May 2007, 2500 consecutive patients underwent 
an extended protocol of 21 biopsies. Of 953 patients who had a negative first extended prostate biopsy proce-
dure, 231 patients underwent a second or more set of 21-core biopsies. Indications for repeated biopsies were 
persistently elevated prostate-specific antigen (PSA), PSA increase during the follow-up, or prior prostatic 
intraepithelial neoplasia (PIN), or atypical small acinar proliferation (ASAP). 
Intervention: All participants underwent at least two extended prostate needle biopsy protocols. 
Measurements: Clinical and pathologic factors (age, PSA, PSA doubling time, PIN, ASAP, digital rectal exam 
[DRE]) were analyzed for their ability to predict positive biopsy, and tumour parameters were assessed in 
patients undergoing radical prostatectomy. 
Results and Limitations: Second, third, and fourth extended 21-sample biopsy procedures yielded a diagnosis 
of PCa in 18%, 17%, and 14% of patients respectively. Patients with prior PIN had 16% risk of prostate cancer; 
patients with ASAP had a 42% risk. The mean number of positive cores was 2.19. Prostate volume and PSA 
density were statistically significant predictors of positive biopsy (p<0.05). For the 43 patients who underwent 
radical prostatectomy, pathologic findings revealed mean Gleason score of 6.7 (6-8), pT2a-c in 72%, pT3a 
in16%, and pT4 in 7%. Mean cancer volume was 1.15 cc and 85.2% of tumours were clinically significant 
(tumour volume > 0.5 cc, Gleason > or = 7 and/or pT3). 
Conclusions: Negative first extended biopsies should not reassure a patient of not having PCa. However, prostate 
cancers detected after two or more sets of extended procedures, appear to be localized (intracapsular disease) 
and well-differentiated prostate cancers, although they are still clinically significant.

Editorial Comment
The authors report on a large series of extended 21-sample needle biopsies in 2500 consecutive patients 

with suspect prostate cancer.
There are several interesting issues for the clinician. First, this procedure was done in an outpatient 

2-hour setting with local anesthesia. Next, the results show that with each new round of biopsies roughly 15% 
of cancers are detected (18%, 17%, 14% for the second, third and forth biopsy procedure, respectively). This 
leads to the conclusion that in case of continued suspicion the urologist and his/her patient should not give up. 
Notably, most of these cancers were significant (82.5%). Of the 58 cancers diagnosed, 65% had PSA levels 
between 4 and 10 ng/ml. Seventy-six percent and 10% had biopsy Gleason sum 6 and 7a (3+4), respectively. 
Interestingly, of those 43 patients from this group who underwent radical prostatectomy 30% had Gleason sum 
score 6 and roughly 60% had Gleason sum score 7a, again suggesting an undergrading in core biopsies. 

There are much more details and I recommend the paper for reading.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de
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Analysis of T1c prostate cancers treated at very low prostate-specific antigen levels
Stephenson AJ, Jones JS, Hernandez AV, Ciezki JP, Gong MC, Klein EA
Section of Urologic Oncology, Glickman Urological and Kidney Institute, Department of Quantitative Health 
Sciences, Cleveland Clinic Foundation, Cleveland, Ohio, USA
Eur Urol. 2009; 55: 610-6

Background: The Prostate Cancer Prevention Trial (PCPT) has challenged the validity of recommended pros-
tate-specific antigen (PSA) thresholds for prostate biopsy (> 2.5 ng/ml) given the 17% prostate cancer (pCA) 
detection rate at PSA of 1.1-2.0. The outcome of patients treated at PSA < or = 2.5 is poorly defined, and ad-
vantages associated with such an early diagnosis are uncertain. 
Objective: Compare the outcome of patients with T1c pCA with pretreatment PSA < or = 2.5 and 2.6-4.0.
Design, Setting, And Participants: Since 1998, 351 patients with clinical stage T1c and PSA < or = 4.0 have 
been treated at our institution; 84 (24%) of those patients had PSA < or = 2.5. Clinical information was obtained 
from a prospective database. Treatment was radical prostatectomy (RP), brachytherapy, and external-beam 
radiotherapy (EBRT) in 261 (74%), 67 (19%), and 23 (7%) patients, respectively. 
Intervention: Definitive therapy for clinically localized pCA. 
Measurements: Progression-free probability and pathologic end points. 
Results and Limitations: No significant differences between the groups were observed in terms of biopsy (18% 
vs 22%) or specimen Gleason score 7-8 (44% vs 56%), non-organ-confined cancer (11% vs 13%), indolent 
cancer (34% vs 24%), or 5-yr progression-free probability (89% vs 93%; p>0.1 for all). More biologically 
unimportant cancers (defined as pathologically organ-confined and Gleason < or = 6) were identified among 
patients with PSA < or = 2.5 (55% vs 41%, p=0.050), and indolent cancers were three times more frequent than 
non-organ-confined cancers among these patients (p=0.003). 
Conclusions: The pathologic features and outcome of patients treated at low PSA levels are favorable and similar 
for patients with PSA < or = 2.5 versus 2.6-4.0. However, > 50% of the former have potentially biologically 
unimportant cancer. We failed to identify a therapeutic benefit to the diagnosis of cancers below accepted PSA 
thresholds for biopsy.

Editorial Comment
The debate of lowering the threshold for biopsy in patients with a low PSA is still active and gets some 

support from this paper. The authors compare the results from two cohorts of patients with low PSA, namely < 
2.5 ng/ml and 2.5-4 ng/ml. They did not find any significant differences between these groups but further data 
in this paper are of interest. Taken together both groups, 21% of these patients had biopsy Gleason sum scores 
7 or 8, whereas 53% had specimen Gleason scores 7-8, again suggesting undergrading in biopsies. 12% had 
non-organ confined cancers and 12 % had positive surgical margins. 

Altogether these and other data (e.g. from the PCPT trial) suggest that the threshold for performing 
biopsies is rather low and should include more factors than PSA alone.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

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

Prevalence of Ureaplasma urealyticum and Mycoplasma hominis in women with chronic urinary 
symptoms
Baka S, Kouskouni E, Antonopoulou S, Sioutis D, Papakonstantinou M, Hassiakos D, Logothetis E, Liapis A
Department of Biopathology, Aretaieion Hospital, University of Athens, Athens, Greece
Urology. 2009; 74: 62-6

Objectives: To assess the prevalence of Ureaplasma urealyticum and Mycoplasma hominis in women experi-
encing chronic urinary symptoms. 
Methods: Urine, vaginal, and urethral samples obtained from 153 women presenting with chronic voiding 
symptoms were tested for the presence of pathogens including U. urealyticum and M. hominis. Patients with 
positive cultures for Mycoplasma were treated with a single dose of 1 g azithromycin and followed up 1 month 
after therapy. Patients with persistent infection received 100 mg doxycycline orally, twice daily for 7 days, ac-
cording to the results of the susceptibility test. The patients were asked to rate the severity of their symptoms 
at their initial visit and after treatment. 
Results: U. urealyticum was detected from > or =1 site in 81 women (52.9%), and M. hominis was detected in 
5 patients (3.3%), always in association with U. urealyticum. At follow-up, 77 patients (95.1%) initially posi-
tive for Mycoplasma had negative cultures; the cultures of 4 (4.9%) remained positive for U. urealyticum and 
became negative after the second therapeutic regimen. A significant improvement in all symptoms was observed 
in women with positive cultures for Mycoplasma after therapy. 
Conclusions: A high prevalence of U. urealyticum was observed in women with unexplained chronic voiding 
symptoms. Testing for the presence of U. urealyticum and M. hominis in the urogenital tract could prove valu-
able for the management of a significant percentage of chronic urinary symptoms in women through appropriate 
treatment.

Editorial Comment
The authors present an excellent paper associating the presence of urinary tract infection with urinary 

symptoms. They denoted that with the appropriate diagnosis and therapy urinary symptoms would resolve. The 
authors noted that the presence of organisms usually associated with vaginal colonization in the urinary tract may 
represent an infection causing the urinary symptoms and that appropriate therapy of same with susceptibility 
testing would resolve these symptoms. This dogmatic approach to therapy helps reaffirm the need for appropriate 
and diligent clinical diagnosis and therapy in this patient population. It further bolsters the empirical approach 
previously described by Burkhard et al. (1). Both discuss the consideration for treatment of the sexual partner. 
It is hoped that future resistance patterns will not lesson the effectiveness of doxycycline, the antibiotic both 
reports found to be efficacious with this patient diagnosis.

Reference
1. Burkhard FC, Blick N, Hochreiter WW, Studer UE: Urinary urgency and frequency, and chronic urethral and/or pelvic 

pain in females. Can doxycycline help? J Urol. 2004; 172: 232-5

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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Complications of mid urethral slings: important outcomes for future clinical trials
Daneshgari F, Kong W, Swartz M
Department of Urology and Female Pelvic Surgery, Upstate Medical University, Syracuse, New York, USA
J Urol. 2008; 180: 1890-7

Purpose: Mid urethral slings are becoming the first line surgical treatment for stress urinary incontinence in 
women. We reviewed the complications of mid urethral sling placement and their potential pathophysiology.
Materials and Methods: We conducted a literature search on MEDLINE from 1995 to 2007 using the key words 
sling, complications, mid-urethral slings, transvaginal tape, transobturator tape, trials, pathophysiology and 
complications. The Cochrane database was also searched. The results were summarized according to the type 
of mid urethral slings reported. 
Results: There were 928 MEDLINE citations for sling and complications, 279 for sling and complications and 
bladder, and 68 for sling and complications and voiding dysfunction. The reported complication rates ranged 
from 4.3% to 75.1% for retropubic and 10.5% to 31.3% for transobturator mid urethral slings. Complica-
tions included bladder perforation, hemorrhage, bowel injury, vaginal extrusion, de novo urgency and urge 
incontinence, urinary tract infections and voiding dysfunction. Retropubic mid urethral slings led to a higher 
occurrence of complications such as bladder perforation and hematoma. In addition, the retropubic approach 
resulted in serious complications such as bowel injury, major vascular injury and death. Groin pain was more 
common after the transobturator approach. Experimental studies indicated that the potential mechanisms for 
sling complications may include vaginal dissection, denervation injury and bladder remodeling. 
Conclusions: Mid urethral slings result in bothersome complications which should not be minimized. Awareness 
of these complications should encourage improvements in patient counseling as well as further investigation of 
the underlying mechanisms. Decreasing complications should be considered an important outcome for future 
clinical studies of mid urethral slings.

Editorial Comment
A noted authority in the field presents a broad spanning review of potential complications of what has 

probably become the most popular method of treating female stress urinary incontinence. Though the authors 
did not report any instances of bowel perforation with a transobturator sling, our institution is preparing a case 
report on a colon injury associated with a transobturator tape procedure so this complication may and does occur. 
If history serves as a guide, with the increased used of mid urethral slings the breath and depth of complications 
reported will expand. Of note is the somewhat high rate of new onset urinary urge incontinence associated with 
a retropubic mid urethral sling. This relatively high rate of urinary urgency was previously noted in the past 
when reviewing the work of Alperin et al (1). This rate of de novo urgency should be taken in historical context 
and compared to discussions on this occurrence in the past (2). 

References
1. Alperin M, Abrahams-Gessel S, Wakamatsu MM: Development of de novo urge incontinence in women post sling: 

the role of preoperative urodynamics in assessing the risk. Neurourol Urodyn. 2008; 27: 407-11.
2. McGuire E: Bladder instability and stress incontinence.  Neurourol Urodyn. 1988; 7: 563-7.
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PEDIATRIC UROLOGY __________________________________________________________

Age at orchiopexy and testis palpability predict germ and Leydig cell loss: clinical predictors of adverse 
histological features of cryptorchidism
Tasian GE, Hittelman AB, Kim GE, DiSandro MJ, Baskin LS
Department of Urology, University of California-San Francisco, San Francisco, California, USA
J Urol. 2009; 182: 704-9

Purpose: We determined the relationship between clinical variables and testicular histopathological changes 
associated with decreased fertility potential in children with cryptorchidism. 
Materials and Methods: Testis biopsies of 274 children who underwent orchiopexy and concurrent testicular 
biopsy between 1991 and 2001 were analyzed for germ and Leydig cell loss, and testicular fibrosis. Multivariable 
logistic regression was used to determine if age at orchiopexy (analyzed as continuous and ordinal variables), 
preoperative testis palpability, unilateral vs bilateral disease and/or side of undescended testis was predictive 
of these pathological outcomes. 
Results: Age at orchiopexy was associated with germ and Leydig cell depletion. Each month of testis un-
descent was associated with development of moderate/severe germ cell depletion (OR 1.02 for each month 
of age, p <0.005) and Leydig cell loss (OR 1.01 for each month of age, p <0.02). Nonpalpable testes were 
associated with severe germ cell depletion. Children with palpable testes had lower odds of germ cell deple-
tion than those with nonpalpable testes (OR 0.46, p <0.005). This finding corresponds to a significant 2% 
risk per month of severe germ cell loss and 1% risk per month of Leydig cell depletion for each month a 
testis remains undescended, and a 50% greater risk of germ cell depletion in nonpalpable relative to palpable 
cryptorchid testes.
Conclusions: Testes that remain undescended are associated with progressive loss of germ and Leydig cells, 
and nonpalpable testes predict severe germ cell loss.

Editorial Comment
This is an 11-year study. Patients under 18 underwent orchiopexy with a concurrent testicular biopsy. 

The pathologic specimens were graded on the degree of tubular fibrosis, average number of germ cells per tu-
bule and presence or absence of Leydig cells. Patients were grouped into 4 groups by age, 0-12 months, 13-24 
months, 25-96 months, and greater than 96 months. They also had an ordinal statistical analysis. 
 Of the 274 patients included in the study, 68% had unilateral cryptorchidism and 32% had bilateral. The 
mean age was 43.6 months with a range of 1-209 months. 172 of the patients had palpable testes and 102 were 
non-palpable. Forty-five were intra-abdominal testes. After adjusting for variables, each month of undescended 
state of the testis was associated with germ cell depletion with an odds risk of 1.02 for each month. The p-value 
was less than 0.005 and Leydig cell loss had an odds risk ratio of 1.01 for each month with a p-value of 0.02. 
There was no association found between testis palpability and the absence of Leydig cells. Fibrosis was not 
associated with testis location or patient age. There was no pathologic correlation associated with laterality or 
with unilateral bilateral disease.

The results suggest a significant 2% risk per month for germ cell depletion and 1% risk per month for 
Leydig cell loss after the first year of life, this confirms current practice patterns of suggesting early orchiopexy 
for the best long-term results. Of note, the patient age in the study was older than usual practice with a mean of 
43.6 months. I also wish that the authors and journal had included more data.  Since 40% of their patients were 
younger than 18 months, this means that there was just over 1 patient per month in all of the months studied.  
It would be helpful to understand the statistics better and the data distribution to be certain that the statistical 
outcomes are correct.
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 The greatest concern for papers predicting outcome of undescended testes is that they are just that, 
predictions.  It takes an extremely long study to actually document fertility and paternity and the threshold of 
Leydig cell depletion which affects adult hormone function is not clear. 

Dr. Brent W. Snow
Division of Urology

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

E-mail: brent.snow@hsc.utah.edu

Abnormal renal scans and decreased early resolution of low grade vesicoureteral reflux
Nepple KG, Knudson MJ, Austin JC, Cooper CS
Division of Pediatric Urology, University of Iowa, Iowa City, Iowa, USA
J Urol. 2008; 180: 1643-7

Purpose: Limited studies suggest a relationship between scarring on renal scan and failure to resolve vesicoure-
teral reflux. We evaluated the impact of abnormal renal scans on early vesicoureteral reflux resolution. 
Materials and Methods: The medical records and renal scans were reviewed of children diagnosed with primary 
reflux between 1988 and 2004. We defined an abnormal renal scan as renal scarring or relative renal function 
40% or less. Reflux resolution was noted 1 and 2 years after diagnosis. 
Results: Renal scan data were available on 161 children with vesicoureteral reflux, including 127 girls and 34 
boys. Relative renal function was 15% or less in 7 children, 16% to 35% in 14, 36% to 40% in 18 and greater 
than 40% in 122. Of the 161 patients 79 (43%) had an abnormal renal scan, including 37% with grades 1 to 3 
reflux. The rate of 2-year reflux resolution in the abnormal and normal renal scan groups was 13% vs 53%. Of 
children with grades II and III reflux those with an abnormal renal scan were less likely to have reflux resolu-
tion compared to those with normal renal scans (23% vs 55% and 4% vs 41, respectively, p <0.05). The same 
relationship was present at 1 year for grades 2 and 3 (18% vs 49% and 4% vs 30, respectively, p <0.05). 
Conclusions: Abnormal renal scans are an important independent predictor of early failure to resolve vesico-
ureteral reflux. An abnormal renal scan should be considered when counseling families about the likelihood of 
early reflux resolution. Performing a renal scan may be indicated in select patients.

Editorial Comment
This research deals with 16 years of reflux studies in which patients had a renal scan and a VCUG. 

Demographic variables as well as voiding dysfunction were noted and compared. One hundred and sixty-one 
patients had a renal scan and all of the recurred data for the study. Four different kinds of renal scans were used 
over this long data collection period, including glucoheptonate, Mag3, DMSA and DPTA. Relative renal func-
tion was judged to be poor if it were less than 40% and abnormal renal scans were noted if there were renal 
scars, even if the relative renal function was normal.
 Seventy children, 43.5%, had abnormal renal scans and 91 children had normal renal scans. Boys had 
a few more abnormal renal scans than girls did but this did not reach statistical significance. The incidence of 
voiding dysfunction between normal and abnormal renal scans was the same. Abnormal renal scans were more 
prevalent in higher grades of reflux and this reached a p value of less than 0.001. There was not a statistical 
difference between different kinds of renal scans. 
 Reflux spontaneous resolution rate was 29.8% at 1 year and 35.4% at 2 years and 33 children in the 
study group underwent corrective surgery within the first two years. Of the patients with diminished relative 
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renal function, 10% had VUR resolution and in the normal renal function group, 43% had resolution with p 
value of less the 0.001. Reflux grades were not compared in Grade IV and V patients because so many of them 
had abnormal renal scans and the resolution rate had a negative correlation with the abnormal renal scans in 
Grade I-III. None of the patients with abnormal renal scans and voiding dysfunction had resolution in the first 
2 years.
 The management of vesicoureteral reflux is multifaceted and the time where the greater the reflux al-
lowed simple surgical decisions to be made is long past. This study shows that previous kidney scarring for 
relative poor kidney function has an impact on vesicoureteral reflux resolution at least in the first two years. 
This study unfortunately used four different kinds of renal scans but this did not seem to alter the statistics. It 
is probably best at this time to recognize that preventing the kidney scars is the purpose of reflux treatment and 
reflux is only one factor to consider among others such as kidney scarring and bladder dysfunction.
 The longest follow up was two years and it would be most interesting to see what the five-year follow 
up data would be. 

Dr. Brent W. Snow
Division of Urology

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

E-mail: brent.snow@hsc.utah.edu
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