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International Braz J Urol
EDITOR’S COMMENT

 The July - August 2011 issue of the International Braz J Urol presents interesting contributions.
 The editor’s comment highlights some of those papers.
 Doctor Agarwal and colleagues, from Center for Reproductive Medicine, Cleveland 

Clinic, presented a review about health risks associated with the use of cell phone. Recently, 
evidence from several studies supports a growing claim that cell phone usage may have a det-
rimental effect on sperm parameters leading to decreased male fertility. Nonetheless, other 
studies showed no conclusive link between male infertility and cell phone usage. The article 
comprises a basic description of the cell phone technology and pathophysiological effects of the 
emitted radiation from cell phone devices on testicular tissues and sperm function.

 Doctor Lima and colleagues, from Hospital das Clínicas, Federal University of Pernam-
buco, evaluated, retrospectively, the results of the implantation of the Periurethral Constrictor 
in patients with post-prostatectomy urinary incontinence in the long-term follow-up.

 Twenty-two patients (39.28%) became socially continent and 34 (60.72%) were incon-
tinent. Complications were urethral erosion in 26.78%; mechanical defect in 3.5%; infection in 
3.5%; urinary fistula in 1.7%; urethral in 1.7%. Twenty-three patients needed to have the device 
removed (41.07%). Success rate (continents and with device in situ) was 30.35%.

 Doctor Lucio II and colleagues, from Division of Urology, ABC Medical School, Santo 
André, Brazil, presented a study about factors and outcomes associated with steinstrasse (SS) 
after extracorporeal shockwave lithotripsy (SWL). SS was observed in 5.3% of procedures and 
was more common after SWL for pelviureteral calculi rather than caliceal stones. There was a 
trend toward more occurrences of SS after SWL for larger stone area (> 200 mm2). Preoperative 
ureteral stent didn’t prevent SS. SWL machine, intensity, number of pulses and frequency were 
not associated with SS formation. The authors concluded that  SS is an uncommon event after 
SWL and seems to occur more frequently with larger pelviureteral stones. Impaction of stones 
is more frequent in the middle ureter. All patients should be followed after SWL, but SS should 
be specially suspected if there is macroscopic gravel elimination, flank pain and/or fever.

 Doctor Berger and colleagues, from Austria, presented a study to evaluate clinical out-
come of placing the AdVance® sling in men with stress urinary incontinence after prostate sur-
gery. In this study the incontinence cure rate was 61.5% and improvement was seen in 26.9%. 
No improvement was observed in 11.5% of patients. Success rate in patients with prior radiation 
therapy (20% cure; 40% improvement) was significantly worse.

 The authors concluded that the implantation of the AdVance® sling represents an effective 
and safe treatment option for patients with postprostatectomy incontinence. For patients with radio-
therapy after prostate surgery, efficacy seems to be worse.

 Doctor El-Melegy and colleagues, from Egypt, described the role of apoptosis in the patho-
genesis of DNA damage in semen from men examined for infertility. The study was carried out on 
70 men with idiopathic infertility, divided into two groups: thirty infertile non smokers and forty 
infertile smokers. Each subject provided a seminal sample for analysis of semen parameters, de-
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EDITOR’S COMMENT - continued

termination of % of DNA fragmentation, s-Fas, caspase-3 activity levels and cotinine levels. The 
results revealed that infertile men particularly smokers have significantly lower semen variables 
and significantly higher levels of apoptotic variables in addition to cotinine. The present find-
ings could provide additional evidence supporting the importance of the evaluation of apoptotic 
markers to test male infertility particularly among smokers.

 Doctor Kim and colleagues, from Denver, USA, presented the initial experience of a nov-
el surgical chair for laparoscopic pelvic surgery, the ETHOSTM. Survey done by surgeons after 
the procedures revealed minimal stress on back or upper extremities by the surgeons from these 
operations even when surgery was longer than 120 minutes. Conversely, the surgical assistants 
still had issues with their positions since they were on either sides of the patient stressing their 
positions during the procedure. The authors could conclude that the ETHOS chair system allows 
the surgeon to operate seated in comfortable position with ergonomic chest, arms, and back 
supports. These supports minimize surgeon fatigue and discomfort during pelvic laparoscopic 
procedures even when these procedures are longer than 120 minutes without consequence to the 
patient safety or detrimental effects to the surgical team.

Dra. Miriam Dambros
Editor in Chief
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ABSTRACT

Cell phones have become a vital part of everyday life. However, the health risks associated with their usage are 
often overlooked. Recently, evidence from several studies supports a growing claim that cell phone usage may have 
a detrimental effect on sperm parameters leading to decreased male fertility. Nonetheless, other studies showed no 
conclusive link between male infertility and cell phone usage. The ambiguity of such results is attributed to the lack 
of a centralized assay for measuring inflicted damage caused by cell phones. Study design, ethics, and reproducibility 
are all aspects which must be standardized before any conclusions can be made.

Key words: male; infertility; spermatozoa; cellular phone; radiation
Int Braz J Urol. 2011; 37: 432-454

 In today’s society, modern man strives to be-
come increasingly efficient. Our fast pace lives have 
been the driving forces behind vast technological in-
novations such as the Internet, email, and most re-
cently, the “Smartphone”. Cell phones have become 
a vital part of our lives, and as the social pressures for 
optimal efficiency increase, so do the technological 
capabilities of cell phones.
 One, often overlooked, aspect associated 
with recent innovations in cell phone technology, is 
the impact of these devices on human health, more 
specifically male fertility. Recent innovations in 
cell phone technology may have a detrimental ef-
fect on male fertility, and maybe a growing factor 
contributing to male infertility. This article will fo-
cus on cell phones and dissect exactly what the recent 
innovations in technology mean for human reproduc-
tive health and male fertility.

 The essential topics of this article comprise 
a basic description of the cell phone technology and 
pathophysiological effects of the emitted radiation 
from cell phone devices on testicular tissues and 
sperm function. In addition, analysis of emerging 
clues from laboratory and human studies will be dis-
cussed taking into account the controversy surround-
ing cell phone research. Lastly, a comprehensive 
future look into the ensuing fertility consequences 
related to cell phone technology will be discussed.

General concepts of cell phone physics and bio-
logical effects
 Cell phones emit radiofrequency electro-
magnetic waves (RF-EMW) to nearby relay base 
stations or antennas. Our bodies act as antennas that 
absorb the radiation and convert it into alternating 
eddy currents. The frequencies of these radio waves 
fall in the low frequency microwave range (800-
2200 MHz), therefore, this radiation is of non- ion-

Review Article
International Braz J Urol

Cell Phones and Male Infertility: A Review of Recent Innovations 
in Technology and Consequences
Ashok Agarwal, Aspinder Singh, Alaa Hamada, Kavindra Kesari

Center for Reproductive Medicine, Cleveland Clinic, Cleveland, Ohio, United States

INTRODUCTION

Vol 37 (4): 432-454, July - August, 2011
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izing type as the energy emitted is too low to break 
chemical bonds in biological system. On the other 
hand, the energy carried in extremely high frequen-
cies (1,000,000 MHz) electromagnetic waves such 
as x-rays is so intense that the electromagnetic par-
ticles have sufficient power to break chemical bonds 
and cause serious damage to human tissue; this type 
of radiation is known as ionizing radiation. Our ar-
ticle will discuss the male fertility hazards associ-
ated with the low frequency electromagnetic waves 
produced by cell phone technology (1,2).
 When speaking into a cell phone, the sound 
wave from the speaker goes through a transmitter 
that converts the sound into a sine wave. The trans-
mitter then sends the signal to the antenna, which 
then sends it out into space in all directions. The 
transmitter in cell phone operates on about 0.75 to 1 
watt of power, with 2 W at peak usage. This electric 
sine wave current running through the transmitter 
circuit also creates an electromagnetic field around 
it. As the electric current moves back and forth, the 
fields continue to build and collapse, forming elec-
tromagnetic radiation. Thus, cell phone radiation is 
generated in the transmitter, and is emitted through 
the antenna in the form of a radio wave (2).
 Modern advances in cell phone telecommu-
nication systems are associated with an increase in 
signal frequency, which correlates with higher en-
ergy radiofrequency waves. The first advent of the 
preliminary cell phone system was the Analogue 
NMT (Nordic Mobile Telephone) system which op-
erated at 902.5 MHz in the 1980s. A decade later, 
the GSM (global system of mobile communications) 
succeeded it, operating at a radiofrequency of 902.4 
MHz, pulsing at 217 Hz. The most recent DCS (digi-
tal cellular system) operates at a radiofrequency of 
1800 MHz and has two additional low frequency 
magnetic fields associated with it (3).
 Furthermore, specific countries differ in the 
frequency band at which the radio waves are trans-
mitted. Most European and Asian countries net-
works operate at 850/900 MHz, while the United 
States network operates at 1800/1900 MHz. The 
higher the frequency the more energy the waves 
carry. With increasing globalization and demand for 
international travel, there are now phones which can 

operate in multiple countries, and are therefore con-
sidered “quad-band”, receiving all signal frequen-
cies 850/900/1800/1900 MHz.
 The impact of these radio frequency electro-
magnetic waves on the human body is measured via 
a standardized unit called the SAR value. The SAR 
(Specific Absorption Rate) is a measure of the rate of 
radiofrequency energy absorption in the body and is 
calculated as watt/kg. Device specific SAR tests are 
conduced with the wireless device transmitting at its 
highest power level in all tested frequency bands. 
Since 1996, the FCC (Federal Communication Com-
mission), has required that the maximum legal SAR 
of any handheld mobile device should not exceed 
1.6 watts per kilogram (4). From the year 2000 on-
wards, all cell phone manufacturers must place la-
bels on their phones disclosing their radiation level.
 Although SAR is determined at a cell 
phones maximum power level, the actual SAR 
value of an operating wireless device may be less 
than the reported maximum. This value depends 
on multiple factors such as proximity to a cell site, 
the proximity of the wireless device to the body 
while in use, the mode of usage of the device (talk 
versus standby mode), and the use of hands-free 
(Bluetooth) devices (4).
 Lastly, every country has specific govern-
ment agencies, which are responsible for the regu-
lation of electromagnetic radiation devices. In the 
United States there are the American National Stan-
dards Institute (ANSI), which is part of the Insti-
tute of Electrical and Electronics Engineers (IEEE), 
along with the FCC and the US Environmental Pro-
tection Agency; in the United Kingdom there is the 
National Radiological Protection Board (NRPB), 
and in Brazil there is ANVISA (Agencia Nacional de 
Vigilancia Sanitaria). Each agency is responsible for 
issuing evaluation bulletins, which highlight current 
regulations and also provide the government’s stand 
on health concerns (4).

Effects of Radio-Frequency Radiation on Gross 
Health
 The exact underlying pathophysiologic 
mechanism of cell phone related health impacts is not 
entirely known. However, there are two proposed cell 

Cell phones and male infertility
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phone related biological effects on the human body. 
The first is termed a “thermal effect” which occurs at 
particularly high frequencies where the radio-frequen-
cy radiation has heating properties which may lead 
to an increase in tissue or body temperature. Thermal 
effects may cause disruption of cell function and de-
velopment (5). The inflicted tissue damage in humans 
could occur due to the body’s inability to dissipate the 
excessive heat. The eye and the testes are particularly 
vulnerable due to relative lack of blood flow to dis-
sipate the excessive heat load (6). The second is the 
“non-thermal effect” which is manifested by disruption 
of cell membrane integrity due to passage of electrical-
ly shaking eddy current formed from body absorption 
of EMW, endothelial dysfunction and alterations in the 
blood-brain barrier, cellular signal transduction effects, 
immune system effects and nervous system excitability 
defects (7-11). More realistically, the mode of action of 
RF-EMW is probably a combination of the thermal and 
nonthermal effects.
 Many studies have analyzed the effects of cell 
phones on general human health (Figure-1). Alterna-
tion in electroencephalograph (EEG) pattern, sleep pat-
tern and neuroendrocrine functions have been observed 
with increased cell phone usage (12,13). Furthermore, 
usage of cell phones has been associated with difficulty 
in concentration, fatigue, and headache (14). Cell phone 
exposure has also been shown to increase resting blood 

pressure (15). Also, EMW radiation may alter hormone 
secretion, such as follicle-stimulating hormone, due to 
deformation of Leydig and Sertoli cells, which may 
lead to altered cell proliferation (16). Although it is not 
completely clear how the EMWs cause these changes, 
there is substantial evidence pointing towards a de-
crease in normal body function.

Cell Phone Usage & Male infertility
 Proper analysis of the impact of cell phone 
EMW on male reproductive function comprises care-
ful examination of the available data retrieved from dif-
ferent animal and human studies on cell phone related 
semen alteration and deranged histological testicular 
changes. 

1. Altered semen quality in animal and human 
studies
 Infertility represents one of the most common 
diseases and affects between 17 and 25% of couples. 
Of these, male factor infertility is responsible for ap-
proximately 50% of the infertility cases (17). There 
are a number of studies, albeit limited in design, which 
point to cell phones as one of the causative agents in 
this increasing male contribution to infertility. Many 
studies suggest a link between cell phone usage and al-
terations in sperm count, motility, normal morphology, 
and viability (Table-1).

Cell phones and male infertility

Figure 1 - Effects of Cellular Phone Usage on the Human Body. Usage of cellular phones is associated with alterations 
in various body systems including the central nervous system, cardiovascular system, and male reproductive system. 
Adapted from Makker 2009 (115).
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 In a retrospective study involving 371 men 
of reproductive age, the duration of possession of 
cell phones and the daily transmission time had a 
significant negative correlation with the proportion 
of rapid progressive motile sperm (r = -0.12 and r 
= -0.19, respectively), and a significant positive cor-
relation with the proportion of slow progressive mo-
tile sperm (r = 0.12 and r = 0.28, respectively) (Fig-
ure-2). Therefore, the prolonged use of cell phones 
may have negative effects on the sperm motility 
characteristics (18).
 Wdowiak et al. performed another retro-
spective study involving 304 men of reproductive 
age and noted that there was a significant decrease 
in the percentage of sperm cells with normal for-
ward progressive motility in correlation with the fre-
quency of cell phone usage. In this study, 65.7% of 
patients without cell phones had over 50% of sperm 
with forward progressive motility whereas only 17% 
of patients who frequently (regular phone use for 
more than 2 years) used cell phones had over 50% of 
sperm with forward progressive motility (19).
 Furthermore, Agarwal et al. conducted a 
prospective in vitro pilot study, exposing 32 neat se-
men samples to EMW radiation (1.46 W/kg SAR x 

60 min.). The authors showed a significant decrease 
in sperm motility and viability, as well as an increase 
in ROS levels coupled with a decrease in ROS-TAC 
score, compared to the unexposed group. It was con-
cluded that RF-EMW emitted from cell phones can 
lead to an increase in oxidative stress in human sper-
matozoa yielding decreased motility and viability 
characteristics (20). Lastly, a pilot study by De Iuliis 
explored that human spermatozoa shows dramatic de-
cline in both sperm vitality and motility in response to 
RF-EMR (at 1.8 GHz with a SAR of 27.5 W/kg) (21).
 In addition to alterations in sperm motility, 
there are observed decreases in normal sperm mor-
phology and count correlated with duration of cell 
phone usage. Wdowiak et al. noted a significant in-
crease in the percentage of sperm cells with abnormal 
morphology associated with the duration of exposure 
to the EMW emitted by GSM cell phones. 55.6% of 
patients without cell phones had over 30% normal 
sperm morphology, whereas only 16.7% of patients 
who frequently (regular phone use for more than 2 
years) used cell phones had over 30% normal sperm 
morphology (19).
 Agarwal et al. carried out an observational 
study of 361 men to determine whether there is a cor-

Figure 2 - Cell Phone Usage and Sperm Motility.

A. Increasing cell phone usage (in minutes) is inversely correlated with the percentage of rapid progressive motile sperm.
B. Increasing cell phone usage (in minutes) is correlated with an increase in slow progressive motile sperm. Adapted from Fejes 2005 (18).
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relation between cell phone usage and sperm mor-
phology. Men were divided into four usage groups: 
no use, < 2 h/day, 2-4 h/day, and > 4 h/day. The au-
thors reported a statistically significant difference in 
mean WHO normal morphology between the low us-
age groups and the high usage groups (40.32 ± 13.06 
vs. 18.40 ± 10.38). In addition, the same study found 
statistically significant differences in sperm motility 
and viability the usage groups (Figure-3) (22).
 A Hungarian observational study on men at-
tending infertility clinic showed significant reduction 
in sperm count related to cell phone handling. This 
study followed 231 men over a 13-month period, and 
showed that for heavy users of cell phones, sperm 
counts were, on average, 30% lower than men who 
did not have or use a cell phone (18).
 Moreover, in an animal study when rats were 
exposed to electromagnetic radiation via cell phones 
(2h/day x 35 days at 0.9 SAR), the exposed group had 
a decreased mean value of total sperm count (31.14 
± 13.6 vs. 61.33 ± 3.68), and an increased mean per-
centage of apoptotic cells (13.15 ± 1.26 vs. 5.93 ± 
1.64 %) (23). Salama et al. conducted a study on rab-

bits and showed that mobile phone (GSM mode, 800 
MHz, standby status) exposure for 8 hours/day led to 
a significant decline in the sperm count after 8 weeks 
of exposure and decrease in motility after 10 weeks of 
exposure (24). In contrast, other studies did not show 
a correlation between cell phone EMW radiation and 
alteration in sperm count (9, 18, 25, 26).
 Overall, a large number of studies suggest a 
strong negative correlation between cell phone usage 
and a significant decreases in the normal character-
istics of spermatozoa such as motility and morphol-
ogy. However, there are conflicting reports regarding 
correlation with sperm count suggesting the need for 
more research in this area.

2. Histological changes in male reproductive or-
gans in human and animal studies
 Many animal studies examined the histopath-
ological testicular changes due to cell phone EMW 
radiation. These changes are governed by the dura-
tion of cell phone exposure, SAR, and energy of the 
EMW. Reduction of testicular size has been noticed 
in varying reports (27). Other reports showed a de-

Cell phones and male infertility

Figure 3 - Differences in semen parameters between cell phone users. The x-axis lists the eight sperm parameters which 
were studied between the four groups: 1 = volume; 2 = liquefaction time; 3 = pH; 4 = viscosity; 5 = sperm count; 6 = 
motility; 7 = viability; 8 = percent abnormal morphology.  Parameters 1-3 showed not differences, whereas parameters 
4-8 showed statistically significant differences between the low usage groups and the high usage groups.  Adapted from 
Agarwal 2008 (80).
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crease in the diameter of seminiferous tubes and 
epithelial thickness (24,26,28,29). Saunders and 
Kowalczuk showed significant degeneration of the 
mice seminiferous epithelium due to exposure to mi-
crowave radiation of 50 mW/cm2 at a frequency of 
2.45 GHz for 30-40 minutes (30). Killari et al. were 
able to show EMW radiation related ultrastructural 
changes in seminiferous tubules, Leydig cells and 
spermatids in rats’ testis (31). However many other 
studies found no histological changes in the animal 
testicular tissues exposed to the frequency of cell 
phone EMW (26,32-34). Moreover, there is a lot of 
controversy surrounding the usage of animals such 
as mice or rats to examine the possible deleterious 
effect of EMW on testicular tissues. This is due to 
the small size of the testis, their hidden position on 
the body, and their free mobility into the abdomen 
through the inguinal canal.
 
Postulated mechanisms of cell phone related male 
fertility impairment
 There are several postulated mechanisms 
that can highlight the cell phone related impair-
ment in male reproductive potential. All these 
mechanism rely on the common mobile phone 
effects on biological system, namely thermal and 
non-thermal effects.

 1. Thermal effects on male reproductive 
organs
 Testis depends mainly on surface conduc-
tion rather than blood flow for temperature control; 
this represents an important target for thermal effect 
of RF-EMW (28). Because the testis is a superfi-
cial organ, it may absorb more EMW energy than 
other organs. Human testes need physiological tem-
perature 2ºC lower than body temperature for opti-
mal spermatogenesis and an elevation of testicular 
temperature may be reversible detrimental factor to 
sperm production (35,36).
 Some authors have demonstrated that acute 
EMW exposure can have direct effect on seminifer-
ous tubular epithelium through increase in testicular 
temperature (30,37,38). They exposed mice to 2.45 
GHz (30 W/kg), 1.7 GHz (50 mW/cm2), and 2.45 
GHz (44 W/kg) respectively and showed altered 

Cell phones and male infertility

histology of seminiferous tubular epithelium and 
deranged semen parameters such as sperm count, 
sperm morphology. However, the EMW energy used 
in these studies is too high and greater than the EMW 
energy emitted by modern cell phones. Recent re-
ports state that thermal effect of EMW emitted from 
commercial cell phones is negligible particularly at 
SAR < 2 Watt/kg (8,9,39). It is estimated that only 
a SAR value greater than 4 W/kg could result in a 
temperature increase of 1ºC.
 Yan et al. conducted an animal study on rats 
in which rigorous measurements of surface and core 
body temperature were taken by sensitive electronic 
temperature probes placed adjacent to the rats’ faces 
and rectums. The authors noticed that the mean face 
temperature of the experimental group exposed to 
the full 6 hours of EMW of cell phone at SAR of 1.80 
W/kg did not differ from that of the control group, 
and the rectal temperatures of both groups were vir-
tually identical (9). Therefore, at this time there is no 
clear-cut evidence which supports the thermal effect 
of cell phone radiation on the human body.

 2. Non-thermal effects of cell phone ra-
diation
 This effect is still under scrutiny and com-
prises a wide array of different metabolic pathways. 
The main mediator of these pathways is oxidative 
stress. However, direct damage of RF-EMW has been 
also implicated (Figure-4).

  a - Oxidative stress
  Oxidative stress is established when-
ever there is excess production of ROS that over-
whelms the neutralizing capacity of cellular antioxi-
dants. Oxidative stress (OS) generated in the testicular 
organ due to mobile phone exposure leads to a build 
up of free radicals and ROS levels in sperm (40). OS 
has been implicated as one of the main culprit in male 
infertility (41-44).
  Sperm are susceptible to damage 
from OS due to the high content of polyunsaturated 
fatty acids (PUFA) in their membranes and their 
limited stores of antioxidant enzymes (45). Oxida-
tive stress has been known for some time to limit the 
fertilizing potential of human spermatozoa through 
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the induction of peroxidative damage to the sperm 
plasma membrane (46). ROS is also able to damage 
many biomolecules including DNA, enzyme, lipids, 
and protein.
  Evidence of cell phone induced oxi-
dative stress in semen comes from animal and human 
studies. Grundler et al. were the first to demonstrate 
that EMW induce free radical activity in cells (47,48). 
Animal studies have shown various examples of cell 
phone induced OS in the eyes, brain, kidneys and en-
dometrial lining of uterus (48,49-52). Most recently, 
Kesari et al. have also shown a significant increase 

in ROS level in the semen of male rats exposed to 
mobile phone (58.25 ± 10.36 mg/L) as compared with 
the semen of sham exposed animal (41.78 ± 12.93 
mg/L) (P = 0.035) (40).
  Human studies also examined ROS 
and TAC in semen of men exposed to cell phone 
radiation in form of in vitro studies. Agarwal et al. 
divided neat semen samples from a group of fertile 
and infertile men into two aliquots. One aliquot (ex-
perimental) from each patient was exposed to cellular 
phone radiation (in talk mode) for 1h, and the second 
aliquot (unexposed) served as the control under iden-

Figure 4 - A summaries of the biological effects of RF-EMR on male reproductive pattern. This figure indicates calcium 
efflux and enhanced ROS due to mobile phone radiation can cause several changes at enzymatic and hormonal level, 
which may result infertility. Adapted from Desai 2009 (27).
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tical conditions (20). The authors discovered that 
samples exposed to RF-EMW showed a significant 
decrease in ROS level, and a decrease in ROS-TAC 
score, as well as a derangement of semen param-
eters such as motility and viability. Moreover, De 
Iuliis carried out a pilot study by exposing purified 
human sperm to a wide range of radio-frequency 
electromagnetic radiation (20). The authors reported 
that with increasing SAR, the cytoplasmic content 
of ROS as well as mitochondrial generation of ROS 
and DNA fragmentation were significantly increased 
accompanied by progressive decrease in sperm 
motility and vitality (21). The author showed that 
the power density and frequency range of mobile 
phones enhance mitochondrial ROS generation in 
human spermatozoa which stimulates DNA base ad-
duct formation and ultimately causes oxidative DNA 
fragmentation (21). The source of the free radicals 
responsible for generating such stress appears to be 
the mitochondria. However, the factors responsible 
for inducing the mitochondria to leak electrons and 
propagate the production of ROS have not yet been 
elucidated (53).
  On the other hand, Falzone et al. ex-
amined ROS production due to cell phone radiation 
on ejaculated, density purified, leukocyte free, high-
ly motile human spermatozoa at two different SAR 
of 2.0 and 5.7 W/kg. There was no signficant differ-
ence in ROS production in comparison with the con-
trols. These authors concluded that the excess ROS 
detected in other studies could be attributed to the 
presence of leukocytes, wherease these leukocytes 
were removed from their samples (54).
  Besides the generation of ROS, the 
electromagnetic field emitted from various devices 
(mobile phones and microwave ovens) may also 
alter antioxidant enzyme activity (27,40,55,56). 
Moustafa et al. demonstrated a decrease in the ac-
tivity of antioxidant enzymes such as superoxide 
dismutase and glutathione peroxidase in erythro-
cytes in humans exposed to RF-EMW (57). Chron-
ic exposure to RF-EMW decreases the activity of 
catalase, superoxide dismutase (SOD) and glutathi-
one peroxidase (GSH-Px), and thus decreases the 
total antioxidant capacity in different organs of the 
body (26,28,32,51,58). A decrease in the level of 

SOD activity suggests an increase in the generation 
of reactive superoxide ions (59).
  Regarding seminal level of antioxi-
dant enzymes, Kesari et al. conducted animal studies 
to examine the changes in antioxidant enzymes in 
response to cell phone exposure. They confirmed a 
decrease in glutathione peroxidase and superoxide 
dismutase and an increase in catalase levels at SAR 
0.9 W/kg (40).
  Studies have also demonstrated that 
antioxidants such as melatonin, caffeic acid, phenyl 
ester, vitamin C, and vitamin E prevent oxidative 
stress or apoptosis caused by RF-EMW in differ-
ent animal tissues (49,50,58). There has also been a 
demonstrated reduction in 6-hydroxymelatonin sul-
fate (6-OHMS) level in the urine among individu-
als using a cell phone for over 25 minutes/day (60). 
6-OMHS is the urinary metabolite reflecting the se-
rum level of the pineal hormone melatonin. Mela-
tonin is a known antioxidant which protects against 
lipid peroxidation in the retina, brain, liver cells, 
and human sperm (61). Therefore, exposure to cell 
phones may be correlated with significant decrease 
of melatonin in the body, making spermatozoa more 
susceptible to reactive oxygen species attack.
  It can be concluded that the in-
creased risk of oxidative stress in semen due to cell 
phone radiation is real. However, this risk burden is 
determined by duration of handling of phones, fre-
quency of EMW, SAR and proximity to the male re-
productive organs.
  
  b-Alteration of sperm cell mem-
brane potential and signal transduction
  EMW can generate alternating 
current across negatively charged cell membrane 
when our bodies act as antennas that absorb the 
EMW radiation and convert it into alternating eddy 
currents. Cations such as calcium and magnesium 
bind naturally to negative charged cell membrane 
which contains islands of proteins embedded in a 
sheet of negatively charged phospholipids. Posi-
tive ions fit between the negatively charged phos-
pholipid molecules and reduce their tendency to 
repel one another contributing to cell membrane 
stability (62-64). Pulsed radio waves from mobile 
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phones generate shaking currents that drive cal-
cium ions on and off the membranes (65-68). The 
depleted calcium is replaced by potassium, which 
renders the cell membranes weak and leaky, be-
cause potassium has limited ability to stabilize the 
membrane. The evidence of this EMW effect on 
cell membrane is revealed by electrophysiological 
studies on nerve cells.

  Sperm are electrically active motile 
cells and their flagellar motility is determined by c-
AMP and calcium content. Calcium efflux from the 
cell in response to the eddy currents across the plasma 
membrane leads to impaired sperm motility which 
can be seen in various studies (69-72). Furthermore, 
The altered calcium homeostasis has dramatic con-
sequences on other metabolic pathways in the cell 

Figure 5 - Effects of RF-EMW on cellular macromolecules.

The figure shows various cellular targets of radiofrequency electromagnetic waves (RF-EMW). Exposure to RF-EMW can induce 
alteration in plasma membrane potential and calcium efflux with resultant calcium depletion which leads to decrease the activity of 
protein kinase C (PKC). This decrease leads to alteration in many enzymes, ion pumps, channels and proteins as well as inducing 
apoptosis. RF-EMW induces ROS production through effect on mitochondrial membrane bound NADH oxidase. ROS has impact 
on PKC, histone kinase, heat shock protein, DNA and apoptosis. Heat shock protein (hsp) increase in response to electromagnetic 
radiation and ROS. Hsp slows the metabolism of the sperm and impairs the blood testis barrier. Hsp interferes with apoptosis of dam-
aged and transformed sperm. Genotoxic effect of RF-EMW on sperm is either through ROS production or through direct clastogenic 
chromatin breaking effect.
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because calcium is one of the intracellular second-
ary messenger molecules (Figure-5). Protein kinase 
C (PKC) is one of these pathways. PKC is a family 
of enzymes that are involved in controlling the func-
tion of other protein pumps and channels through the 
phosphorylation of hydroxyl groups of serine and 
threonine amino acid residues in these proteins (73-
77). PKC enzymes in turn are activated by signals 
such as increases in the concentration of diacylglyc-
erol or Ca2+. Hence PKC enzymes play important 
roles in several signal transduction cascades such as 
mediating cellular responses to extracellular stimuli 
involved in proliferation, differentiation, apoptosis, 
and exocytotic release in a number of non-neuronal 
and sperm cells (74-77). Moreover, PKC is localized 
in the equatorial segment of the sperm and in the 
principal piece of the flagellum and hence plays a 
role in sperm motility (78,79). Therefore, a decrease 
in PKC activity, induced by cell phone usage, may 
lead to a decline in flagellar activity, thereby nega-
tively affecting sperm motility.
  Kesari et al. found a decrease in the 
levels of PKC activity in adult male Wistar rats (12 
rats, 70 days old, approximately 200 g body weight) 
when exposed to EMW radiation (0.9 w/kg SAR 
x 2 h/day x 35 days) (23). Cell phone radiation-re-
lated increase in ROS and/or calcium efflux leads 
to decrease activity of PKC. Also, radiation from 
cell phones may cause alterations in the mitochon-
drial membranes of human spermatozoa, leading to 
changes in ATP production, which decreases overall 
power availability to the sperm, and thus decreasing 
motility (80).
  Short-term exposure to RF-EMW 
may also lead to an increase in the activity of plasma 
membrane NADH oxidase enzyme, which in turn  
increases ROS formation (10). Chronic exposure 
to EMW radiation, in association with excess ROS 
exposure, leads to activation of heat shock proteins 
(hsp) as a protective response (81). The job of these 
hsp is to combine with vital enzymes, forming a 
protective layer around these enzymes. This in turn 
shields them from damage.  However, this activation 
stops the hsp from working properly and interferes 
with metabolism of the sperm (Figure-5). In addi-
tion, heat shock proteins have been discovered to 

stabilize endothelial stress fiber and alter secretion 
of basic fibroblast growth factor (bFGF). This in turn 
can lead to an increase in the permeability of blood-
testis barrier and cause infertility (27).

  c- Alteration in sperm prolifera-
tive activity and apoptosis
  Spermatogenesis is an active prolif-
erative process consisting of two phases: the mitotic 
phase and the meiotic phase. The cell cycle is regu-
lated by a control system formed by molecules that 
trigger and coordinate key events. These molecules 
act primarily on two important check points in the cell 
cycle, G0 to G1, and G2 to M. Protein kinases are 
the best examples of such molecules because they can 
activate or deactivate other proteins via phosphory-
lation. However, these kinases themselves require a 
second protein, a cyclin, to become activated. Histone 
kinase is one such protein, containing a Cdc2 cata-
lytic subunit which must bind with cyclin B to form 
a maturation promoting factor. This activated Histone 
kinase thereby regulates the transition from G2 to M 
(82,83).
  Phosphorylation and dephosphoryla-
tion of histones is the prime mechanism observed in 
metaphase and anaphase respectively in both meiosis 
and mitosis. Decreased activity of histone kinase in 
sperm has been associated with defective progression 
in the cell cycle and defective spermatogenesis. Kesa-
ri et al. have shown a statistically significant decrease 
in mean activity of histone kinase 1 in semen of rats 
post EMW radiation (SAR 0.9 W/kg) as compared 
to the controls. This decline in the level of histone 
kinase, indicates a decrease in G2/M phase activity 
(Figure-5) (40).
  As aforementioned, PKC is the key 
regulator of many cellular processes including the 
cell cycle. Decrease in the PKC activity is associated 
with a decline in G2/M transition and increase in the 
apoptotic phase (23). Kim et al. reported that long-
term exposure to EMF has adverse effects on the pro-
liferation and differentiation of spermatogonia, which 
may be important in understanding the pathogenesis 
of EMF induced male infertility (84).
  There are reports on the effect of 
cell phone radiation in provoking apoptosis in sperm. 
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Apoptosis is a programmed cellular death, a natural 
process required to remove old and senescent sperm. 
During spermiogenesis, apoptosis plays a key role 
in adjusting the appropriate number of proliferating 
germ cells associated with the surrounding Sertoli 
cells. However, there are certain external factors 
which may lead to an increase in the rate of apop-
tosis, such as exposure to radiation and presence of 
H2O2. Kesari and Behari have reported increased 
apoptosis in Leydig cells of testis due to microwave 
exposure at 2.45 GHz (0.11 W/kg of SAR x 35 days 
of exposure) (85). The same study showed an in-
creased DNA fragmentation index (DFI) in sperm 
resulting from exposure to mobile phone and mi-
crowave oven frequencies. The DFI was measured 
by TUNEL (apoptosis detection assay) and con-
firmed with flowcytometer (85,86).
  The regulation of apoptosis is based 
on the intracellular dominance of various proteins 
that induce or inhibit the apoptotic process, such as 
BAX, Bcl and caspase-3. (87). Caspases are present 
as inactive precursors and activated by initiator cas-
pase through autoactive proteolysis (88). The ini-
tiator caspases 8 and 9 with effector caspase 3 are 
considered the main executors of apoptosis (89). 
The effector caspase 3 shares both pathways - mi-
tochondrial pathway through caspase 9 and death-
receptor pathway through initiator caspase 8 (90). 
The mitochondrial pathway is triggered by various 
intracellular stimuli (for example DNA damage, 
cytoskeletal damage, endoplasmic reticulum stress, 
and macromolecular synthesis inhibition) that in-
duce mitochondrial outer membrane permeabilisa-
tion (MOMP), which is followed by the release of 
cytochrome c and the formation of the apoptosome 
(91). Usually caspase-9 and caspase-3 are activated 
to execute apoptosis. Caspase-3 activities were in-
creased in in-vivo studies in mice and rat L929 cells 
after exposures to RF radiation, indicating effects 
on apoptosis (92). Kesari et al. reported an increase 
in rate of apoptotic sperm (P < 0.005) with a sig-
nificant decrease (P = 0.022) in G2/M phase after 2 
hours of mobile phone exposure for 35 days (40).
  However, an induction of increased 
hsp27 activation by the RF-EMW exposure may 
also lead to inhibition of the apoptotic pathway 

(involving apoptosome and caspase 3) (27). This 
event, when occurring in RF-EMF exposed cells, 
that previously underwent either spontaneous or ex-
ternal factor-induced transformation/damage, could 
support survival of these transformed or damaged 
cells (93). Caspases activated by apoptotic signals 
cleave various cellular substrates such as actin, poly 
(ADP-ribose) polymerase, fodrin and lamin, which 
may be responsible for the morphological chang-
es that occur in the cells. Therefore, activation of 
apoptosis and concurrent activation of anti-apop-
totic pathways may be responsible for increased 
morphological abnormalities in sperm which have 
been shown in various studies (Table-1).
 
  d- Mobile phone induced DNA 
damage and micronuclei formation
  The effects of RF-EMW on DNA 
damage have been demonstrated in different tis-
sues and in various studies in the last decade (94-
98). De Iuliis et al. have shown high level of sperm 
DNA damage due to RF-EMW and reported that 
this damage is mainly oxidative in nature (21). 
Aitken et al. reported significant damage to the 
mitochondrial and nuclear genome in epididymal 
spermatozoa of mice exposed to RF-EMW (900 
MHz for 12 hrs/day x 7 days) (25). By compiling 
the data from various studies in different tissue, 
the risk of EMW related DNA damage is seeming-
ly real, particularly when there is clear evidence of 
increased oxidative stress.
  The other evidence for EMW in-
duced chromatin damage comes from identification 
of micronuclei. Micronuclei (MN) are small bodies 
in the cytoplasm in the vicinity of the nucleus of the 
interphase cells. These micronuclei may originate 
from acentric fragments (chromosome fragments 
lacking a centromere) due to clastogenic mutagen or 
from whole chromosomes which are unable to mi-
grate with the rest of the chromosomes during ana-
phase of cell division (lagging chromosome) due to 
aneugenic mutagen. Micronucleus testing is one of 
the more sensitive tests used to identify the genotoxic 
effect of a broad range of the mutagenic and presum-
ably carcinogenic pharmaceutical compounds and 
radiation exposure in somatic and germ cells (99).
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  Cell phone EMW radiation may 
have a clastogenic impact on chromatin integrity. 
To investigate this damage, micronucleus testing 
is implemented. The micronucleus assay usu-
ally uses animal bone marrow and/or peripheral 
blood erythrocytes exposed to potential genotoxic 
sources, such as cell phone radiation, to test for 
chromatin damage. Counting of micronucleated 
Polychromatic Erythrocytes (PCE) and the ra-
tio of PCE/NCE (normochromatic erythrocytes) 
in stained slides is performed. Flowcytometry is 
also used due to its sensitivity and specificity over 
manual counting. The normal PCN/NCE ratio is 
reported to be 1:1 in bone marrow. An increase 
in NCEs signals a cytotoxic effect; whereas an 
increase in PCEs reflects a stimulation of eryth-
rocyte proliferative activity (100). Furthermore, 
an increase in micronucleated PCEs in the bone 
marrow gives clear evidence of chromatin insult 
(100). Kesari et al. recently showed a significant 
increase (P < 0.002) in micronucleated PCEs of 
mobile phone exposed group (0.67 ± 0.15) as 
compared with control group (1.36 ± 0.07), where 
a decrease was recorded by comparing the ratio of 
PCE (polychromatic erythrocyte) and NCE (nor-
mochromatic erythrocyte) in blood cells. They 
also found a significant increase in MN levels in 
bone marrow cultures when irradiated at a mobile 
phone frequency for 35 days (SAR 0.9 W/kg) (40).
 Specifically speaking, it is now clear that 
cell phone EMW even at a SAR of 0.9 W/Kg can 
have harmful effects not only at the DNA level but 
also at the chromatin level (Figure-5). However, 
it is not clear whether EMW radiation has a direct 
breaking effect on chromatin or exerts the damage 
through other mediators such as ROS.

  e- Hormonal changes in response 
to EMW radiation
  Testes perform two important 
functions: spermatogenesis and steroidogenesis. 
Leydig cells secrete testosterone which has the 
regulatory role in stimulating and maintaining 
sperm production. Also, the pituitary gland regu-
lates male reproduction through production of 
luteinizing hormone (LH) and follicle stimulat-

ing hormone (FSH). LH stimulates Leydig cells 
to produce testosterone and maintains their func-
tion. The impact of cell phone EMW radiation on 
testicular steroidogenesis is thereby examined in 
two circumstances: on Leydig cells and on the pi-
tuitary gland.
  Nearly all the studies in this field 
were conducted on animals to control the exposure 
and to ensure that the measured variables are re-
lated to the exposed electromagnetic radio waves. 
Wang et al. suggested in their study on mice, that 
Leydig cells are among the most susceptible cells 
to EMW and that injury to these cells may affect 
spermatogenesis (101). Oxidative stress and EMW 
induced alteration in PKC enzyme complex which 
is present in seminiferous tubules and Leydig cells, 
can explain the deranged function of Leydig cells 
in response to cell phone (77).
  Also, a decrease in serum testos-
terone in the exposed group in comparison to the 
controls was observed (101). EMW not only alters 
serum testosterone, but also affects the expression 
of mRNA for P450 cholesterol side chain lyase 
(the first enzyme in steroidogenesis) in Leydig 
cells (102). Serum testosterone was significantly 
reduced in EMW exposed group compared to the 
control group (p < 0.05); although there were no 
demonstrable changes in FSH, LH, or interstitial 
histology. The authors concluded that the normal 
FSH and LH levels may be explained by minimal 
exposure of EMW on the anterior pituitary which 
leads to inhibition of excessive FSH and LH re-
lease in response to low testosterone (29). In ad-
dition, Forgacs et al. found an increase in tes-
tosterone level in the experimental group after a 
two week exposure (33). Moreover, Salama et al. 
measured androgen-dependent secretory activity 
of accessory sex glands in rabbits exposed to cell 
phone radiation, and discovered significant decline 
in seminal plasma fructose in the exposed group 
(post 10 weeks of exposure). However, the authors 
did not find any difference in serum testosterone 
levels between study groups. These findings were 
attributed to possible alteration in testosterone re-
ceptors or increased oxidative stress on male ac-
cessory glands (103).
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  The pituitary gland and subsequent 
gonadotropins production have also been studied 
in humans and animal models exposed to EMW 
emitted from cell phones. De Seze et al. examined 
the gonadotropins concentrations of anterior pitu-
itary hormones FSH and LH in 21 healthy males 
after applying 900 MHz RF radiation emitted from 
a cell phone (2h/day x 5 days/week x 1 month) and 
found no effect (104). However, the duration of 
RF radiation exposure in their study might not be 
sufficient to produce any significant effect. Other 
studies also failed to prove pituitary gonadotropins 
alteration in humans or animals exposed to cell 
phone (33,105,106).
  However, a recent report by Fang 
et al. showed progressive histological derangement 
in rats’ pituitary glands exposed to high level of 
EMW (200kv/m) in form of swollen mitochon-
dria as well as dilatation of Golgi complex and 
diffusive lysosomes. With increasing duration of 
exposure and EMW energy, mitochondrial vacu-
olization, formation of myelin figures, distinct 
dilatation of endoplasmic reticulum, occurrence 
of numerous secondary lysosomes, and clustering 
of heterochromatin under the nuclear membranes 
could be observed (107). Despite the fact that the 
level of electrical field strength used in this experi-
ment is higher than the current level found in mod-
ern cell phones, it should be noted that this level 
of radiation can cause substantial damage. There-
fore, every effort should be undertaken to prevent 
any further increase in the radiation and electrical 
strength levels found in today’s cell phones.

Controversy regarding cell phone studies
 In the past dozen years there have been 
many studies which suggest a possible detrimen-
tal effect of cell phone usage on spermatozoa and 
male fertility (Table-1). However, there have been 
just as many studies which suggest there is no 
correlation between among mobile phone electro-
magnetic wave radiation and semen parameters 
(Table-2). Why it is that such controversy and 
debate exists? The answer to this heated question 
lies in the difficulties that arise when designing a 
cell phone study.

 Repeatable study design is hard to achieve 
due to a variety of factors including an appropri-
ate control group, cell types used, and testing pro-
tocol. For every scientifically conclusive study 
there must be an appropriate control group against 
which results of a stimulus can be compared. Un-
fortunately, for cell phone studies in humans it is 
often difficult to attain a standardized group of in-
dividuals of reproductive age who have never had 
exposure to any form of mobile telecommunica-
tions device. When individuals lacking exposure 
to cellular devices are found, they are often older, 
introducing plethora external variables into the 
experiment including age-related fertility decline, 
and increased lifelong exposure to toxins. There-
fore individuals with “minimal” exposure to cell 
phone electromagnetic radiation are often used as 
a baseline during in vivo testing.
 Experiment design is yet another large de-
terrent to conclusive results concerning cell phones 
and human health. There is no standardized assay 
for analyzing the effects of cell phone exposure. 
No generally accepted SAR testing value has been 
agreed upon, cell types in the context of spermato-
zoa maturity and origin (testis vs. epididymis) vary 
from experiment to experiment, and even the mod-
els for exposure differ. Variations in the distance 
between the mobile device and the exposed sample 
or testis, length of exposure in various transmission 
modes (standby vs. talk), and even the type of mo-
bile device used are all variables which contribute 
to the ambiguity of results regarding cell phones.
 Moreover, the SAR in a biological body 
depends on several exposure parameters such as 
frequency, intensity, polarization, radiation source-
body configuration (the far-field and the near-field) 
and the presence of reflecting surfaces nearby. The 
SAR also depends on the size, shape and electri-
cal properties of the body. The spatial distribution 
of the SAR inside the body is usually highly non-
uniform and depends on all of the above parame-
ters. Animals have different body sizes, anatomical 
characteristics of reproductive tract and geometry 
from human and these differences make the appli-
cation of the results of animal studies on human is 
seemingly arguable.
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 Furthermore, there are ethical consid-
erations that must be taken into account which 
inhibit exposure testing in vivo. For this reason 
trials must be conducted either in animal models 
or in vitro ejaculated samples. One complication 
that arises when using ejaculated neat samples is 
determining the exact location of the exposure de-
vice which would mimic real life conditions. In 
order to establish a reliable standard for distance 
between the device and the sample, our group 
conducted a series of simulations using the Finite 
Difference Time Domain (FDTD) method. This 
method provided a computer-assisted simulation 
showing the equivalent effect of multiple tissue 
layers between an EMW emitting cell phone and 
the spermatozoa in the testis. Our results showed 
that in order to mimic in vivo exposure, the dis-
tance between a cell phone and an ejaculated se-
men sample should be 0.8 cm to 1.8 cm greater 
than the anticipated distance between the cell 
phone and the testis (108). Using these results we 
can now establish more accurate future studies.
 Lastly, government agencies release am-
biguous notices concerning cell phone exposure 
and human health. For example, the U.S. Food 
and Drug Administration (FDA) states “the scien-
tific community at large believes that the weight 
of scientific evidence does not show an associa-
tion between exposure to radiofrequency from cell 
phones and adverse health outcomes. However, 
the scientific community recommends conducting 
additional research to address gaps in knowledge” 
(109). Until there is a formalized assay for testing, 
which accounts for external variables and has an 
appropriate control group, no substantial conclu-
sions can be drawn regarding cellular telephones, 
their associated electromagnetic wave radiation, 
and alterations to human health.

What does the future have in store?
 As our race continues to develop and 
increase in technological complexity, our cell 
phones must also improve.  Old “talk and text” 
phones have been replaced with the “Smart-
phone”, and large, multifunction touch screens 
have outdated actual keys. However, one rarely 

stops to think what these advances may mean in 
terms of our health.
 There has been a demonstrated increase 
in the SAR of popular mobile phones. In 2005 the 
hottest “must have” mobile device was the Motor-
ola RazR, which carried an associated 0.89 SAR. 
Then in 2007, Apple introduced its iPhone, forever 
changing the mobile telecommunications indus-
try. However, this new device came with a SAR 
of 0.98. Then again in 2008, Apple introduced a 
newer, more advanced iPhone 3G, giving the user 
the capability to carry around the Internet in their 
pocket. However, they also delivered us a SAR of 
1.388 (110). The industry replies to the user’s de-
mands and the advances in technology delivers not 
only increasing capability but also higher SAR.
 Furthermore, globalization has allowed the 
consumer to bypass country boundaries and pur-
chase consumer goods previously unavailable or 
restricted. The frequent international traveler can 
now purchase cellular phones which can function 
on all four signal frequencies: 850, 900, 1800 and 
1900 MHz. These “quad-band” phones may be 
convenient for the globetrotters, yet the increased 
capabilities may mean additional health risks.
 However, not all technological advances 
are increasingly detrimental to human health. Re-
cently in the United States, AT&T chose to switch 
from a 1800 MHz signal frequency to 850 MHz 
signal frequencies, in order to keep up with user 
demand. This switch provides customers with bet-
ter quality calls due to decrease in traffic over the 
network; and it also allowed for AT&T to provide 
a reliable nationwide Internet service for their mo-
bile devices, the 3G network. This change utilizes 
a lower intensity signal and therefore may be less 
detrimental to the user.
 

CONCLUSIONS AND FUTURISTIC VIEW

 Today’s advances in technology may be 
associated with increasing risk to the human user. 
While no certain conclusions can be drawn from 
the evidence, a growing number of studies indicate 
a decrease in male fertility associated with cellular 
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phone usage. These cellular devices emit radio fre-
quency electromagnetic waves which may hinder 
spermatozoa quality as well as encumber normal 
bodily functions. Our review presents data which 
both supports and rejects these claims. The antago-
nistic data is due to the lack of a standardized assay 
for mobile device analysis. Until there is a formal-
ized test, which includes an adequate control group, 
no conclusive results can be drawn.
 The SAR in a biological body depends on 
several exposure parameters such as frequency, 
intensity, and polarization. The SAR also depends 
on the size, shape and electrical properties of the 
body. Exposure of the testis and secondary sex or-
gans to RF-EMW’s has shown a detrimental effect 
on spermatozoa. Changes on the macro-scale (mor-
phology, motility, and count) as well as the micro-
scale (PKC, HSP, histone kinases) can be observed. 
The exact mechanisms of how this RF-EMW may 
affect the spermatozoa have not yet been verified, 
although many feasible models have been proposed.
 Cellular phones are a vital part of everyday 
life, and additional studies are needed to evaluate 
the consequences of increasing usage of new-age 
“Smartphones.” Based on the results of future stud-
ies, government may decide on new regulations to 
reduce the risks associated with cell phone usage.
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ABSTRACT

Introduction: We present the initial experience of a novel surgical chair for laparoscopic pelvic surgery, the ETHOSTM 
(Bridge City Surgical, Portland, OR).
Materials and Methods: The ETHOS chair has an adjustable saddle height that ranges from 0.89 to 1.22 m high, 
an overall width of 0.89 m, and a depth of 0.97 m. The open straddle is 0.53 m and fits most OR tables. We 
performed 7 pelvic laparoscopy cases with the 1st generation ETHOSTM platform including 2 laparoscopic ureteral 
reimplantations, 5 laparoscopic pelvic lymphadenectomies for staging prostate cancer in which one case involved a 
laparoscopic radical retropubic prostatectomy, performed by 2 different surgeons.
Results: All 7 pelvic laparoscopic procedures were successful with the ETHOSTM chair. No conversion to open 
surgery was necessary. Survey done by surgeons after the procedures revealed minimal stress on back or upper 
extremities by the surgeons from these operations even when surgery was longer than 120 minutes. Conversely, the 
surgical assistants still had issues with their positions since they were on either sides of the patient stressing their 
positions during the procedure.
Conclusion: The ETHOS chair system allows the surgeon to operate seated in comfortable position with ergonomic 
chest, arms, and back supports. These supports minimize surgeon fatigue and discomfort during pelvic laparoscopic 
procedures even when these procedures are longer than 120 minutes without consequence to the patient safety or 
detrimental effects to the surgical team.

Key words: perineum; equipment and supplies; laparoscopy; surgical instruments; pelvis
Int Braz J Urol. 2011; 37: 455-460

 Present day surgeons are performing more 
minimally invasive procedures. The benefits of 
minimally invasive surgery (MIS) to patients in-
clude shortened hospital stay and recovery time 
as well as causing less scarring. Performing these 
procedures, however, often places physical de-
mands on MIS surgeons that differ substantially 
from those of open surgery. These minimally in-

vasive procedures have altered the way surgeons 
interact with the surgical field. Long shaft instru-
ments, access ports, and the endoscope image dis-
play systems can cause numerous challenges for 
the surgeon’s ergonomics in the OR (1). Unfortu-
nately, the modern operating room has been slow 
to evolve to the new constraints these surgeons 
endure. The posture of surgeons has changed 
from a freedom of movement of open surgery to 
a straight and static posture during laparoscopy. 
The chronic static positioning of surgeons has 
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been often related to discomfort. The upper ex-
tremities usually are in awkward and uncomfort-
able excursion for handling the long laparoscopic 
instruments, especially during pelvic procedures, 
where assistants and surgeons have to place them-
selves in a hip rotated position stressing the torso 
and the lower limbs. The upright posture during 
these procedures seems to be accompanied by 
the substantially less body movement and weight 
shifting then during open surgery (2). These ob-
servations suggest the advantage of supporting 
the surgeon’s body during surgical procedures. 
The development of a novel surgical chair, the 
ETHOS (Bridge City Surgical, Portland, OR), 
was designed to improve the ergonomics of the 
laparoscopic pelvic procedures, effectively posi-
tioning the surgeon in the center of the patent’s 
body.

MATERIALS AND METHODS

 The ETHOS chair has an adjustable sad-
dle height that ranges from 0.89 to 1.22 m high, 
an overall width of 0.89 m, and a depth of 0.97 
m. The open straddle is 0.53 m and fits most OR 
tables. Two surgeons (FK and CT), and 2 surgical 
assistants performed 7 pelvic laparoscopic cases 
with the 1st generation ETHOSTM platform includ-
ing 2 laparoscopic ureteral reimplantations, 5 
laparoscopic pelvic lymphadenectomies for stag-
ing prostate cancer, and a laparoscopic radical 
retropubic prostatectomy. Future procedures will 
be performed in 2011 with the new design of the 
new generation of ETHOSTM chair.

RESULTS

 All demographic, operative and peri-op-
erative data, and laboratory / pathological data are 
shown in Tables 1,2 and 3, respectively.
 All 7 pelvic laparoscopic procedures were 
successful with the ETHOSTM chair. No conversion 
to open surgery was necessary. Survey done by sur-
geons after the procedures revealed minimal stress 
on back or upper extremities by the surgeons from 
these operations even when surgery was longer than 
120 minutes. The surgeon dictated an effortlessness 
customization of the forearm, chest, and lower back 
supports which lead to nominal strain on his shoul-
ders, back, and legs after each surgery. Table-4. Con-
versely, the surgical assistants still had issues with 
their positions since they were on either sides of the 
patient causing physical stress during the procedure. 
Discomfort was prominent during procedures that 
lasted more than 27 minutes.  The areas affected were 
back, lower and upper limbs. Table-5. Integration of 
a Viky robotic camera driver (Endocontrol, Grenoble, 
France) was also used during the procedures. Specific 
measurements of the ETHOSTM chair are depicted in 
Figure-1. The Anesthesiologists survey with a short 
questionnaire on access to patient also reported no is-
sues with the chair in terms of patient’s safety at the 
end of each the procedure. Confidence was indicated 
by the surgeons that the surgical chair could easily be 
disengaged from the operating position if emergent 
access was required during the entirety of all proce-
dures. The Anesthesiologists in these cases reported 
minimal interference from the chair’s positioning. 
Easy access to the patient by the anesthesiologist 
achieved optimally deliver care. Table-6. Finally, the 
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Table 1 - Patient Demographic data.Table 1 - Patient Demographic data. 
 
Patient Age(yr) Sex Height (cm) Weight (kg) BMI (kg/m2) 
1 56 Male 185 71.1 21.26 
2 60 Male 152 63.0 19.92 
3 57 Male 182 83.3 24.89 
4 61 Male 170 75.6 26.1 
5 69 Male 175 87.3 28.42 
6 46 Female 155 67.0 27.93 
7 54 Female 160 69.3 27.3 
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Table 2 - Peri-Operative Data. 
 

Patient Procedure ASA ORT (min) EBL (mL) Complications 
1 Lap. Lymphadenectomy and 

Lap. Prostatectomy 
2 160 450 None 

2 Lap. Lymphadenectomy 3 61 Minimal None 
3 Lap. Lymphadenectomy 2 47 Minimal None 
4 Lap. Lymphadenectomy 3 29 Minimal None 
5 Lap. Lymphadenectomy 2 45 75 None 
6 Ureteral Reimplantation 3 77 Minimal None 

 

Table 2 - Peri-Operative Data.

Table 3 - Pathology Results in Patients that underwent Laparoscopic Pelvic/Obturator Lymphadenectomy.

Figure 1 - Dimensions of the ETHOS Surgical Platform.

Table 3 - Pathology Results in Patients that underwent Laparoscopic Pelvic/Obturator 
Lymphadenectomy. 
 
Patient PSA (ng/dL) Gleason Pathology # Lymphnodes 
1 5.2 3+3 No cancer 7 
2 5.4 3+4 No cancer 5 
3 29.4 3+4 No cancer 14 
4 7.2 3+4 No cancer 7 
5 6.3 3+3 No cancer 7 

 
nurses and OR staff were surveyed to express their 
concerns and satisfaction rates for space constraints, 
safety, appearance and mobility. Table-7.

DISCUSSION

 Although while standing the human body 
appears static, continuous active control to maintain 
proper balance is always required. The body has been 
characterized as an unstable balance system, has two-
thirds of its mass located at two-thirds of its height 
above the ground (3). Posture during standing thus 
forms an inverted pendulum, appearing to be static 
but actually under dynamic control (4). Neck and 
shoulder pain have been exhibited by laparoscopic 
surgeons’ and their posture (5,6). In an assessment of 
fatigue of laparoscopic surgeons, the static contrac-
tion of the upper trapezius, middle trapezius, lower 
erector spinai, and hamstrings exceeded maximal 
voluntary isometric contraction threshold limits for 
a fatigue response. The median MVS fatigue thresh-
old was also exceeded in the middle trapezius and 
the lower erector spinai (7). Correct posture is very 
important not only with minimizing physical discom-
fort but also with improving task performance (8).
 In addition to poor posture, the surgeons also 
deal with problems related to non-optimal working 



458

New device for laparoscopic pelvic surgery

 The crowding in the operating room and the 
positioning of the surgical team around the operating 
table also contributes to poor ergonomics. Laparoscopic 
procedures have shown to significantly increase crowd-
ing in the room (11). The percentage of operating space 
occupied by equipment and personnel increased from 
36% for open surgery to 41% for laparoscopy. The to-
tal count of equipment present in the operating room 
increased from 6 for open procedures to 13 for laparo-
scopic (11). The freedom of the positioning the surgical 
team and equipment around the operating table is lim-
ited because the operating table is fixated to the floor.

Table 4 - Surgeon Post-Operative Muscular Discomfort Questionnaire.
Table 4 - Surgeon Post-Operative Muscular Discomfort Questionnaire. 
 

 Never Sometimes All the Time 

Abdominal 2 0 0 

Back 2 0 0 

Upper Limbs 2 0 0 

Lower Limbs 2 0 0 

 
Table 5 - Surgical Assistant on Post-Operative Muscular Discomfort Questionnaire.

Table 6 - Anesthesiogist Access to Patient Questionnaire.

Discomfort was prominent during procedures that lasted more than 27 minutes.

*due to surgical drapes covering the face.

Table 5 - Surgical Assistant on Post-Operative Muscular Discomfort Questionnaire. 
 
 Never Sometimes All the Time 

Abdominal 4 0 0 

Back 0 0 4 

Upper Limbs 0 0 4 

Lower Limbs 0 0 4 

 

Discomfort was prominent during procedures that lasted more than 27 minutes. height. Unfavorable table height can increase the 
upper extremity effort and has potential for muscu-
loskeletal injury. Operative tables were originally 
designed for open surgery and thus not optimal for 
MIS. Operating tables may not be capable of trans-
lating to the proper height at or 5-10 cm below the 
elbow of the surgeon (9,10). In the study by Engsberg 
it was also shown that the anterior deltoid exceeds 
the static, median, and peak limits of maximal vol-
untary isometric contraction thresholds (7). Physical 
constraints on the shoulders and arms also contribute 
to the surgeon’s fatigue.Table 6 - Anesthesiogist Access to Patient Questionnaire. 

 

 easy Difficult impossible 

Access to Face 7   

Access to Tubes 7   

Access to Wire 5 2*  

Safe device to place above patient 7   

 

 

*due to surgical drapes covering the face. 
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 The ETHOSTM positions the surgeon in 
a chair above the patient with minimal interfer-
ence to the surgical team. Crowding is therefore 
minimized by moving the surgeon from tableside 
to above the patient. Forearms, chest, and lower 
back support with adjustable locking mechanisms 
are customizable to the surgeon’s size and pre-
ferred positioning. Manipulation of laparoscopic 
instruments can occur without stressing the sur-
geon’s back, upper, or lower limbs. Moreover, the 
disengagement mechanism of the chair from the 
operative position would allow emergent access if 
needed maintaining patient safety.

 
CONCLUSIONS

 The ETHOSTM system enables the surgeon 
to operate seated in comfortable position with er-
gonomic chest, arms, and back support effectively 
reducing muscle activity and discomfort which 
portends to improve surgeon satisfaction. Although 
many Urologists have adapted use of the da Vinci 
robotic surgical system to overcome the aforemen-
tioned ergonomic challenges; the cost of the robotic 
system, steep learning curve, and remote surgeon 
location are substantial issues that must be con-
sidered. The ETHOSTM system avoids these is-
sues. Cost is below these robotic systems, surgeons 
use laparoscopic tools they have familiarity with, 
and the ETHOS places the surgeon in the ortho-
topic position above the patient. Although further 
clinical validation is needed; the ergonomics of the 
ETHOS chair for minimally invasive procedures 
will improve conditions for laparoscopic surgeons 
by overcoming the constraints of robotic and con-
ventional bedside surgery.

Table 7 - Anesthesiogist Access to Patient Questionnaire.

Table 7 - OR staff perception Questionnaire regarding to OR space, safety, appearance 
and mobility of platform. 
 
 No Yes Do not know 

Space constraints 5 0 0 

Safe 5 0 0 

Pleasing appearance 2 3 0 

Easy mobility 2 3 0 
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ABSTRACT

Objective: To report the initial outcomes of robotic-assisted partial nephrectomy in a tertiary center in South America.
Material and methods: From 11/2008 to 12/2009, a total of 16 transperitoneal robotic-assisted partial nephrectomies 
were performed in 15 patients to treat 18 kidney tumors. One patient with bilateral tumor had two procedures, while 
two patients with two synchronous unilateral tumors had a single operation to remove them. Eleven (73%) patients 
were male and the right kidney was affected in 7 (46%) patients. The median patient age and tumor size were 57 
years old and 30 mm, respectively. Five (28%) tumors were hilar and/or centrally located.
Results: The median operative time, warm ischemia time and estimated blood loss was 140 min, 27 min and 120 mL, 
respectively. Blood transfusion was required in one patient with bilateral tumor, and one additional pyelolithotomy 
was performed due to a 15mm stone located in the renal pelvis. The histopathology analysis showed 15 (83%) 
malignant tumors, which 10 (67%) were clear cell carcinoma. The median hospital stay was 72 hrs and no major 
complication was observed.
Conclusion: Robotic-assisted partial nephrectomy is safe and represents a valuable option to perform minimally invasive 
nephron-sparing surgery.

Key words: kidney; kidney neoplasms; robotics; nephrectomy; treatment outcome
Int Braz J Urol. 2011; 37: 461-467

INTRODUCTION

 With the widespread use of abdominal 
imaging techniques like ultrasound, CT scan and 
MRI, the incidence of localized kidney tumor is 
increasing in a rate of 3% every year in the last 
decade (1). Partial nephrectomy is currently the pre-
ferred treatment for selected renal masses < 7 cm 
whenever is technically feasible, secondary to its 
oncological equivalency to radical nephrectomy and 
better functional outcomes (2,3). Additionally, there 
is robust evidence showing that radical nephrec-
tomy is associated to increased cardiovascular 

morbidity, hospital admissions, and risk of death 
compared to partial nephrectomy (4,5).
 The minimally invasive approach using the 
laparoscopic access has gained acceptance and pop-
ularity in selected high volume centers and it is now 
used accordingly to the surgeon’s experience, tumor 
size and location, and patient comorbidities (6). The 
high technical demanding and steep learning curve 
of the laparoscopic partial nephrectomy (LPN) are 
the limitation factors to its larger use in the com-
munity setting (6,7). In this scenario, robotic tech-
nology is now available to facilitate the learning 
curve difficulties specially with the reconstruc-
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tive part of the procedure performed under warm 
ischemia due to its tridimensional magnified view, 
wristed instruments, tremor filter, completely sta-
ble camera handled by the surgeon and better er-
gonomics (7). This study aims to report the initial 
outcomes of robotic-assisted partial nephrectomy 
(RAPN) performed in a tertiary center in South 
America.

MATERIALS AND METHODS

 From 11/2008 to 12/2009, 15 patients had 
16 robotic-assisted partial nephrectomies to re-
move 18 kidney tumors. Data were obtained from 
our prospectively maintained database with Insti-
tutional Review Board approval. Two patients pre-
sented with two synchronic unilateral tumors that 
were removed in a single procedure, while one 
patient with bilateral tumor had two procedures 
to avoid the warm ischemia damage in both kid-
neys at the same time (Figures 1, 2 and 3). Eleven 
(73%) patients were male and the right kidney was 
affected in 7 (46%) patients. The median patient 
age and tumor size were 57 years (43-73) and 30 
mm (10-55), respectively. Five (28%) tumors were 
hilar and/or centrally located. Eight (44%) tumors 
were anteriorly located and the remaining 11 (66%) 
were posterior. The tumors were located in the up-
per, medial and inferior pole in 50, 30, and 20% of 

the cases, respectively (Table-1). Tumor excision 
was performed under warm ischemia in all but one 
case with a single 10 mm exophitic tumor.
 Briefly, the transperitoneal approach with 
3 robotic arms of the da Vinci S surgical System 
(Intuitive Surgical, Sunnyvale, CA) and one 12 
mm port for the bedside assistant were used. After 
the colon is mobilized medially, the kidney, ure-
ter and gonadal vein are identified and retracted 
laterally. The dissection proceeds cephalad along 
the anterior surface of the psoas muscle until the 
renal vein is visualized. The renal hilar vessels are 
carefully dissected individually. The kidney is mo-
bilized within Gerota’s fascia and defatted, main-
taining perirenal fat over the tumor. Intraoperative 
flexible laparoscopic ultrasonography is routinely 
performed to circumferentially score an adequate 

Figure 1 - Patient with bilateral tumors. On the right kid-
ney a 6.2 cm upper pole lesion is observed, and a 7cm le-
sion is noted in the lower pole of the left kidney.

Figures 2 and 3
Follow-up postoperative CT scan images.

Robotic Nephrectomy
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margin of renal parenchyma. As a nephron-protec-
tive measure, 12.5 g of Mannitol are given intra-
venously 30 minutes prior to hilar lamping. The 
renal pedicle vessels are clamped individually 
with laparoscopic bulldogs, applied by the bedside 
assistant. The tumor is excised with cold robotic 
scissors in a near-bloodless field, and the collect-
ing system is suture repaired with a running 2-0 
Vicryl on a SH needle. Care should be taken to 
not place the stitches very deep in order to avoid 
obstruction to an adjacent collecting system and/
or major arterial branch. Another running suture 
with Vicryl 0 on CT-1 needle is placed to close the 
kidney defect. A Hem-o-Lok clip (Weck Closure 
System, Research Triangle Park, NC) is secured 
on the suture to prevent it from pulling through, 
and another clip is applied to the suture with the 
opposite renal surface, compressing the kidney 
(sliding clip technique). Mannitol 12.5 g and fu-
rosemide 10-20 mg is given intravenously prior to 
hilar unclamping. The specimen is extracted in an 
Endocatch bag. The abdomen is then inspected af-
ter 10 minutes of no pneumoperitoneum to check 
any bleeding from the surgical area. A Blake drain 
is left in all patients.

RESULTS

 The median operative time in this series 
was 140 min. (90-170), median estimated blood 

Table 1 - Demographic Data.

loss was 120 mL (50-1000), and median warm isch-
emia time was 27 min (13-40). Blood transfusion 
was given to a patient with bilateral tumors after the 
second procedure. Pathologic analysis revealed 15 
(83%) malignant tumors: 13 renal cell carcinoma 
(10 clear cell and 3 papillary), and 2 metastatic lung 
leiomyosarcoma, both in the same patient. All be-
nign lesions were oncocytoma (Table-2).
 In one case, after the kidney was recon-
structed and the hilum unclamped, the macroscopic 
aspect of the specimen was suspicious for positive 
margin, and this finding was confirmed by pathol-
ogy analysis. Through a small anterior subcostal 
incision, an additional kidney parenchyma was ex-
cised with no additional hilar clamping; instead, the 
assistant employed manual compression during the 
parenchymal resection and subsequent reconstruc-
tion.
 The median hospital stay was 72 hours 
(36-98), and no perioperative complication was 
observed in this series. Additionally to the partial 
nephrectomy, one patient had a robotic-assisted 
pyelolithotomy due to an ipsilateral 15 mm stone 
located in renal pelvis. All patients were followed 
with the same protocol, and after a median follow-
up of 6.2 months no local or systemic recurrence 
was observed.
 Analyzing the operative outcomes of the 
RAPN performed for anterior and posterior tumors, 
we did not find any significant difference regarding 

Robotic Nephrectomy

Table 1 – Demographic Data. 
 
   Patients 15 

   Procedures 16 

   Tumors 18 

   Male (%) 11 (73) 

   Age (yrs) 57 (43-75) 

   Tumor size (mm) 30 (10-55) 

   Right side (%) 7 (39) 

   Central/Hilar (%) 5 (28) 

   Anterior (%) 5 (28) 

 

Table 1 – Demographic Data. 
 
   Patients 15 

   Procedures 16 

   Tumors 18 

   Male (%) 11 (73) 

   Age (yrs) 57 (43-75) 

   Tumor size (mm) 30 (10-55) 

   Right side (%) 7 (39) 

   Central/Hilar (%) 5 (28) 

   Anterior (%) 5 (28) 

 

Table 1 – Demographic Data. 
 
   Patients 15 

   Procedures 16 

   Tumors 18 

   Male (%) 11 (73) 

   Age (yrs) 57 (43-75) 

   Tumor size (mm) 30 (10-55) 

   Right side (%) 7 (39) 

   Central/Hilar (%) 5 (28) 

   Anterior (%) 5 (28) 
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tumor size (3.2 cm vs. 2.3 cm; p = 0.29); opera-
tive time (140 min. vs. 122 min.; p = 0.73); warm 
ischemia time (29 min. vs. 24 min.; p = 0.11), and 
estimated blood loss (100 mL vs. 122 mL; p = 0.67).

DISCUSSION

 Despite the amount of evidence in the liter-
ature supporting the nephron sparing surgery, even 
open partial nephrectomy is proved to be heavily 
underused in United States, probably because its 
technical complexity (3). Considering only the 
laparoscopic approach, the current status is still 
more dramatic; with only few surgical teams in high 
volume centers have acquired the advanced skills 
to execute the procedure safely with a reasonable 
warm ischemia time (3,6). Adequate kidney dissec-
tion with tumor exposure, following by the tumor 
excision with negative margins and renorrhaphy 
under hilar clamping are the key steps that have 
limited the outcomes of LPN compared to the open 
partial nephrectomy, with longer warm ischemia 
time and higher postoperative complication rate in 
a large multicentric study (6). Although recent tech-
nical modifications such as early hilar unclamping, 

suture preplacement, knotless techniques and use of 
biological sealants have decreased the LPN warm 
ischemia time and postoperative bleeding, these are 
only used by surgeons with large experience in the 
laparoscopic arena (8-11).
 The robotic technology incorporated tridi-
mensional intraoperative visualization, better dis-
section and suture angles, and enhanced ergonom-
ics. It made possible to overcome the steep learning 
curve of minimally invasive partial nephrectomy, 
with safe perioperative and oncological results. The 
presented data showed a warm ischemia time of 27 
min., despite the limited experience of the surgeon 
with LPN (< 10 cases); furthermore, almost one 
third of the treated tumors in this report were hi-
lar and/or centrally located. The median operative 
time of 140 min. was also comparable to the initial 
world RAPN series, ranging from 142 to 279 min. 
(7). Similar findings were seen regarding estimated 
blood loss, with 120 mL compared to 92 to 329 mL 
in the previous reports (7). Only one patient with 
bilateral tumor required blood transfusion in our 
series, and it was necessary after the second proce-
dure, performed two weeks after the resection of the 
contralateral tumor.

Robotic Nephrectomy

Table 2 - Classification of prepuce type showing presence or absence of tight ring (9).
Table 2 - Perioperative outcomes Pathological results. 
 

Operative time (min) 140 (90-170) 

Warm ischemia time (min) 27.5 (13-40) 

Estimated blood loss (mL) 120 (50-1000) 

Blood transfusion (%) 1 (6) 

Positive surgical margin (%) 1 (6) 

Malignancy (%) 15 (83) 

RCC 13 

Clear cell 10 

Papillary 3 

Leiomyosarcoma 2 

Hospital stay (Hrs) 72 (36-98) 
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 No major complication was observed in 
this study. The only open conversion occurred in 
an elective fashion due to suspicion of macroscopic 
positive surgical margin in the specimen, after the 
kidney defect was closed and the renal hilum un-
clamped. The clinical impact of positive surgical 
margins after partial nephrectomy is still not well 
defined, and the available data supporting close 
follow-up in LPN cases with positive margins is 
based in microscopic disease found in the final pa-
thology analysis (12,13). While the decision to re-
move additional renal tissue in this circumstance 
is controversial, the authors strongly encourage the 
achievement of negative margins during partial ne-
phrectomy.
 The hospital stay for RAPN in the literature 
has ranged from 48 to 96 hours, what is comparable 
to the 72 hours presented in this report. The authors 
usually removed the drain with output < 100 mL 
per 12 hours and the patient is then discharged. Al-
though the follow-up in this study is short, no local 
recurrence or metastatic disease was observed in 
the patients with renal cell carcinoma.
 So far, few studies have compared the pure 
laparoscopic approach to its robotic counterpart. 
Wang et al. analyzed 102 cases of minimally inva-
sive partial nephrectomies (40 RAPN and 62 LPN) 
and concluded that operative time, warm ischemia 
time and hospital stay were significantly shorter in 
RAPN series (14). Deane et al. did not find any dif-
ference in the results of LPN and RAPN, although 
this study had a small number of patients (15). Aron 
et al. showed in a subset of six patients undergone 
LPN with early hilar unclamping, a significant 
shorter warm ischemia time compared to RAPN 
(16). In a multicentric study comparing 118 LPN 
to 129 RAPN, Benway et al. reported significant 
advantages to RAPN regarding blood loss (155 vs. 
196 mL), warm ischemia time (19.7 vs. 28.4 min.), 
and hospital stay (2.4 vs. 2.7 days) (17).
 Although the authors have showed promis-
ing results during their learning curve, some limi-
tations of RAPN should be pointed: the presence 
in the operative team of a laparoscopic skilled bed 
assistant to apply the bulldogs during hilar control 
is highly recommended, and the financial costs of 
the robotic system, surgical supplies, and required 

medical training represent a serious concern, espe-
cially for developing countries.
 Randomized studies with larger number 
of subjects are still awaited to assess the impact of 
the robotic-assisted nephron-sparing surgery, com-
pared to open and laparoscopic approaches.

CONCLUSIONS

 Robotic-assisted partial nephrectomy was 
feasible and presented a low complication rate 
even during the initial learning curve. The data pre-
sented herein revealed promising initial periopera-
tive results. The use of the robotic technology may 
increase the employment of minimally invasive 
nephron-sparing surgery.
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EDITORIAL COMMENT

 The emergence of robotics in urology is 
an effort to incorporate the minimally invasive 
benefits of laparoscopy to enhanced vision and in-
creased freedom of movement of the instruments. 
These advantages help us to perform more complex 
surgical tasks, such as an accurate surgical closure 
of collecting system and parenchymal defects.
 Although laparoscopic partial nephrecto-
my is safer in expert hands, laparoscopic partial 
nephrectomy has a higher complication rate and 
a significantly longer warm ischemia-time when 
compared to open approach. To date, open neph-
ron-sparing surgery is the standard of care for T1 
renal tumors (< 7 cm) in appropriate patients and 
laparoscopic radical nephrectomy should be an 
alternative only if partial resection of T1 tumors 
is not technically feasible. Indeed, conventional 
laparoscopic partial nephrectomy is a challeng-
ing procedure with a steep learning curve and it´s 
questionable if a procedure limited to a few experi-
ence hands in high volume reference centers to be 
a viable alternative to open partial nephrectomy. 
However, in contemporary series from laparoscop-
ic specialized tertiary care centers, several techni-
cal modifications of LPN such as early unclamping 
technique abbreviated the warm ischemia time.

Robotic Nephrectomy
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Robotic Nephrectomy

 In the last 6 years, robotic assisted partial 
nephrectomy (RAPN) has increasingly gained accep-
tance in robotic centers worldwide with preliminary 
efficacy and safety data comparable to laparoscopic 
and open series.
 Although, costs of robotic assistance remain 
an important issue, especially in developing countries 
with limited health budgets and restricted access to 
tertiary centers, economic evaluation must be bal-
anced against possible benefits of robot-assistance in 
reducing ischemia time, complication rate and delete-
rious short and long-term renal function outcomes, 
preventing chronic kidney disease.
 As show in recent studies, regardless the 
surgical approach, the duration of warm ischemia 
should be the minimum as possible, ideally should 
be completed within 20 minutes. Gradually, the isch-
emia time has gained importance as a primary peri-
operative outcome in partial resections of RCC and 
tumor size seems to be no longer a limiting factor for 
nephron-sparing surgery.
 Although, extended follow-up is lacking, 
considering ischemic time as a key-point, the ini-
tial international RAPN series reported that the 
learning curve seems to be shorter for robotic than 
for laparocopy.
 In the present study, the authors reported 
their initial experience with 16 robotic assisted par-
tial nephrectomies. Median warm ischemic time was 
27.5 minutes with an interquartile range of 13-40 
minutes. Therefore, a high proportion of patients, 
nearly 50%, were exposed to a warm ischemia time 
beyond the 30 minutes historical limit. Available lit-
erature confirms that the 20 minutes cut-off could be 
reach after 30 cases.

 Despite some methodologic limitations of 
initial reports (small numbers, limited experience), 
the authors should be recommended for their pioneer-
ing efforts in RAPN in South America.
 Some consideration must be given regarding 
oncologic control. As pointed out by the authors, al-
though only a small portion of patients with positive 
surgical margin will clinically relapse in short-term 
follow-up, negative margins are encouraged. As pre-
viously demonstrated, nephron-sparing surgery is an 
oncologic safe procedure. Many efforts have been 
made to achieve negative margins, prevent local re-
currence and survival. Intraoperative laparoscopic 
ultrasound could be useful in deeper central tumors.
 Unlikely, today´s robotic platforms have 
reached their full potential in urology. Technologi-
cal improvements and operative refinements are ex-
pected. Robot assisted nephron-sparing surgery is a 
promising procedure in evolution, that bridge the ad-
vantages of LPN with shorter ischemia time and low-
er risks of complications. Further studies are needed 
to confirm this point and if RAPN will be the most 
effective, economic attractive and safe option for lo-
calized renal masses management.

Dr. Flavio L. Heldwein
Discipline of Urology

Universidade do Sul de Santa Catarina
Florianopolis, Brazil

E-mail: flavio.lobo@gmail.com

Dr. Eric Barret
Department of Urology

Institut Mutualiste Montsouris 
Paris, France
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ABSTRACT

Aims: Tamsulosin, a superselective subtype alpha 1a and 1d blocker, is used for the treatment of male Lower Urinary 
Tract Symptoms (LUTS) commonly caused by Benign Prostatic Hyperplasia (BPH). This prospective study evaluated 
the efficacy and safety of a new formulation, Tamsulosin OCAS® (Oral Controlled Absorption System), for LUTS as-
sociated with BPH in Thai patients.
Materials and Methods: Fifty one patients over 40 years old with complaints of LUTS associated with BPH were re-
cruited. Patients received an 8 week course of once daily 0.4 mg tamsulosin OCAS®, and were followed up at 2 (visit 
3), 4 (visit 4) and 8 (visit 5) weeks post-treatment. At each visit, patients were assessed using the International Prostate 
Symptom Score (IPSS), Nocturia Quality of Life (N-QoL) Questionnaire, QoL Assessment Index (IPSS-QoL), and 
International Index of Erectile Function (IIEF). The primary outcome was efficacy of Tamsulosin. The secondary out-
comes included change in the mean number of nocturia episodes, hours of undisturbed sleep (HUS) and uroflowmetry 
measurements.
Results: Total IPSS significantly decreased at week 8 from baseline (from 19.52 to 6.08; p < 0.001). Similarly, the void-
ing and storage subscores of IPSS also continued to improve significantly starting from the second and third visits, 
respectively (p < 0.001 versus baseline). The IPSS-QoL and N-QoL scores significantly improved at visit 3 through end 
of study. In addition, we observed significant nocturia and HUS improvement in their last clinic visit. Uroflowmetry pa-
rameters, Qmax and Qave, improved significantly at 3rd clinic visit . Three patients experienced mild dizziness.
Conclusion: Tamsulosin OCAS® treatment led to significant improvements in LUTS, HUS and QoL in Thai patients 
with bladder outlet obstruction from BPH with few side effects.

Key words: prostatic hyperplasia; bladder outlet obstruction; adrenergic alpha antagonists; prostate; outcome
Int Braz J Urol. 2011; 37: 468-476

INTRODUCTION

 Benign Prostatic Hyperplasia (BPH) is a 
common cause of male Lower Urinary Tract Symp-
toms (LUTS). LUTS consists of voiding and storage 
symptoms, with the latter having a greater effect on 
quality of life. Nocturia, defined as important com-
plaint patients interrupt their sleep to void (1).

 Alpha blockers are the first-line of medical 
treatment for BPH. The advantages of the newer al-
pha blockers for BPH include quick improvement of 
symptoms and quality of life, and less side effects. 
Tamsulosin is a superselective subtype alpha 1a and 
1d blocker used for the treatment of LUTS in BPH. 
Tamsulosin OCAS® (Oral Controlled Absorption 
System) is a new formulation of Tamsulosin which 

Clinical Urology
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The efficacy and safety of oral Tamsulosin controlled absorption 
system (OCAS) for the treatment of lower urinary tract symptoms 
due to bladder outlet obstruction associated with benign prostatic 
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has consistent drug release independent of pH. This 
24-hour sustained efficacy of Tamsulosin OCAS® 
leads to improvement in LUTS from BPH, such 
as voiding symptoms and nocturia, with less side 
effects (2-5). Asian patients have different char-
acteristic from the western patients, especially, in 
regards to body mass index (BMI) that may affect 
the result of the treatment. We evaluated the effi-
cacy and safety of tamsulosin OCAS® 0.4 mg in 51 
Thai patients with LUTS associated with BPH over 
8 weeks of treatment.

 
MATERIALS AND METHODS

 The study was approved by the ethics 
committee of the Faculty of Medicine, Chiang 
Mai University and Ramathibodi hospital. Patients 
gave written informed consent before participating 
in the study.
 
 Patients
 Fifty-one male patients over 40 years old 
with complaints of LUTS associated with BPH were 
recruited from the outpatient departments of the study 
sites. LUTS associated with BPH were diagnosed by 
digital rectal examination or ultrasound. Prostate-
specific antigen (PSA) levels were within the normal 
range (< 4 ng/dL). All patients had a total Interna-
tional Prostate Symptom Score (IPSS) greater than 
or equal to 13, and got up interrupting sleep to void 
at least 2 times per night during the week prior to 
recruitment. The maximum urinary flow rate (Qmax) 
was between 4 and 15 mL/s with the voided urine 
volume greater than 120 mL.
 The exclusion criteria included (1) previous 
prostatectomy; (2) severe hepatic dysfunction; (3) 
severe renal dysfunction; (4) severe cardiovascular 
disorder; (5) orthostatic hypotension; (6) senile de-
mentia; (7) other conditions which can cause void-
ing dysfunction such as neurogenic bladder, bladder 
or urethral stone, recurrent urinary tract infection, 
bladder cancer, prostate cancer, urethral stricture and 
large bladder diverticulum; (8) history of hypersen-
sitivity or allergy to tamsulosin; (9) symptomatic 
urinary tract infection in the preceding month (10) 
nocturnal polyuria; (11) use of 5-alpha-reductase in-

hibitors within the preceding 3 months; (12) use of 
diuretics and sleeping pills; (13) use of other pharma-
cologic treatments for BPH, such as alpha blockers 
or plant extracts in the preceding month; (14) use of 
medications, such as alpha agonists, cholinergic or 
anticholinergic drugs, which may influence the phar-
macodynamic effects of Tamsulosin.

 Study Design
 Figure-1 shows the design of the study. Visit 
1 (week -2) evaluate all patients for eligibility for 
the study. Demographic data, medical history, con-
comitant medications and vital signs were recorded. 
In addition, the IPSS, IPSS-Quality of life (QoL), 
Nocturia-QoL (N-QoL), International Index of Erec-
tile Function (IIEF), sleep diary measurements in-
cluding uroflowmetry, and laboratory measures were 
also assessed before the start of treatment. Visit 2 
(week 0) was the start of drug treatment. Patients 
who satisfied the inclusion criteria were given 0.4 
mg once daily doses of Tamsulosin OCAS® (Harnal 
OCAS®, Astellas Pharma Inc, Japan) for a period 
of 8 weeks. Patients were followed up at 2 (visit 3), 
4 (visit 4) and 8 (visit 5) weeks after treatment. At 
each clinic visit, patients were assessed for concomi-
tant medications, IPSS, IPSS-QoL, N-QoL, IIEF and 
uroflowmetry parameters.

 Clinical Evaluation
 During the evaluation period, the medical 
history (underlying diseases), height, weight and 
concomitant medications were recorded. Physical ex-
amination including vital signs, general examination 
and digital rectal examination were done. PSA and 
general laboratory tests, including Complete Blood 
Counts (CBC), liver function tests, kidney function 
tests, electrolyte, blood sugar, uric acid, lactate dehy-
drogenase (LDH) and Gamma-GTP, were conducted. 
During each visit, the blood pressure and heart rate 
were obtained while patients were seated. Laboratory 
tests were repeated at the last visit (week 8).

 Symptom assessment
 IPSS questionnaires
 Patients completed the IPSS question-
naires which consist of a total of seven questions 
- four on voiding symptoms and three on storage 

Effects of Tamsulosin in the lower urinary tract symptoms
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Figure 1 - Study design.

IPSS, International Prostate Symptom Score; N-QOL, Nocturia Quality of Life, IIEF, International Index of Erectile 
Function; OCAS, oral controlled absorption system; PSA, Prostate-specific antigen

Effects of Tamsulosin in the lower urinary tract symptoms

Week 0 (Visit 2)
Demographic data, medical history, uroflowmetry 
measurements, physical examination, PSA and laboratory 
tests, IPSS, IPSS-QOL, N-QOL, IIEF, sleep diary 
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symptoms. The answers were graded on a five-point 
rating scale. The maximum values for total IPSS, 
voiding and storage scores are 35, 20 and 15, respec-
tively. A high score indicates worse condition.

 Sleep Diary (3-day frequency/volume 
chart)
 Patients received full instructions on how to 
complete the sleep diary and counseled on the impor-
tance of completing the diaries during their sleeping 
period for 3 consecutive working days (Monday to 
Thursday) in the week prior to the next clinic visit to 
provide accurate information.
 Frequency, volume of each void and times 
going to bed and getting up were recorded in the 
sleep diary by the patient. Measuring jugs were used 
to determine the urine volumes of each void.
 Sleep diaries were dispensed to patients at 
visits 1 (run-in), 3 (week 2), and 4 (week 4) and 
were evaluated at visits 2 (week 0), 4 (week 4) and 5 
(week 8).
 The sleep diary indicated the number of 
nocturia episodes and Hours of Undisturbed Sleep 
(HUS).

 Quality of life assessment
 IPSS-QoL
 Patients answered the disease-specific QoL 
question contained within the IPSS questionnaire, 
“If you were to spend the rest of your life with your 
urinary condition just the way it is now, how would 
you feel about that?”. The score for this component 
ranges from 0 to 6. A high score indicates a worse 
condition.

 N-QoL
 Patients also answered the self-administered 
13-item N-QoL questionnaire consisting of three do-
mains: sleep/energy (7 questionnaires, score range 
from 0-28), bother/concern (5 questionnaires, score 
range from 0-20), and global QoL questionnaire con-
sisting of “Overall, I would like to rate my quality of 
life to be?; the answer range of very good, good, fair, 
poor and very poor which score range from 0-4. All 
questionnaires are deal with daytime energy, wor-
ry, productivity, sleep, and vitality. The total score 
ranged from 0 (poorest QoL) to 52 (best QoL).

 Sexual function assessment
 IIEF
 Patients completed the IIEF questionnaire 
which consisted of 5 items based on the ability to 
identify the presence or absence of erectile dys-
function (ED) over the previous 6 months. The 
IIEF score is the sum of questions 1 to 5. ED was 
classified into five severity levels, ranging from 
none (22-25), through severe (5-7).

 Uroflowmetry
 Uroflowmetric parameters, such as Qmax, 
average flow rate (Qave), void volume and void time 
were measured at visits 2 (week 0), 3 (week 2), 
4 (week 4) and 5 (week 8). For these parameters, 
measurements at visit 2 were considered baseline.

 Evaluation of primary and secondary 
outcomes
 The primary outcome was efficacy of Tam-
sulosin OCAS® 0.4 mg. Efficacy was evaluated by 
changes in the mean values for total IPSS and IPSS 
subscores, IPSS-QoL, N-QoL and IIEF. Success-
ful treatment was defined as a significant change in 
the mean efficacy parameters of the last clinic visit 
(visit 5) from baseline values (visit 1). The onset of 
successful treatment was the comparison between 
the IPSS scores (total and subscore) at baseline and 
each clinic follow up visit.
 The secondary outcome measures were 
change in the mean number of nocturia episodes, 
HUS and uroflowmetric parameters.
 In addition, the number of patients with a 
clinically significant response to Tamsulosin was 
determined, defined as those patients with a ≥ 25% 
decrease in total IPSS score, a ≥ 1 point decrease 
in IPSS-QoL score, or ≥ 20% increase in Qmax over 
baseline.

 Assessment of Safety
 Safety was evaluated by assessing the inci-
dence and severity of adverse events at each clinic 
visit. In addition, vital signs, such as blood pressure 
and heart rate were also measured at every clinic 
visit. Laboratory parameters, including hematol-
ogy, biochemistry and urinalysis, were measured at 
enrollment and at last visit.

Effects of Tamsulosin in the lower urinary tract symptoms
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 Statistical analysis
 Statistical analysis was performed using 
SPSS 17.0 software. Analysis of variance (ANOVA) 
was used to assess the change in the mean of efficacy 
parameters and adverse events variations of each visit 
from the mean at baseline. For all comparisons, p < 
0.05 was considered statistically significant.

RESULTS

 Fifty-one patients were recruited into the 
study. Two patients did not complete the study due to 
development of urinary tract infection (one case) and 
loss of follow-up (one case). Thus, 49 patients were 
evaluated for treatment efficacy while all 51 patients 
enrolled were assessed for adverse reactions. The 
mean age of all patients was 63.71 years (range 48-80 
years). Thirty-three patients (67.35%) had a body mass 
index (BMI) between 18.5-25 kg/m2 and 15 patients 
(30.61%) had a BMI > 25 kg/m2. The average systolic 
blood pressure and diastolic blood pressure at baseline 
were 135.97 ± 18.33 and 81.04 ± 10.12 mmHg, re-
spectively. The most common underlying disease was 
hypertension, which was found in 13 patients (26%). 
Other underlying diseases included dyslipidaemia 
(8%) and diabetes (6%). Baseline characteristics of 
patients for total IPSS and IPSS subscores, IPSS-QoL, 
N-QoL and IIEF are shown in Table-1; number of noc-
turia episodes and HUS are shown in Table-2; and uro-
flowmetric parameters are shown in Table-3.

 Primary outcomes
 The results for the primary outcome mea-
sures are presented in Table-1. The total IPSS score 
significantly decreased at week 8 compared to base-
line (from 19.52 to 6.08; p < 0.001). A 25% improve-
ment in total IPSS versus baseline was observed in 
33 (67.35%), 48 (97.96%) and 49 (100%) patients at 
visits 3 (week 2), 4 (week 4) and 5 (week 8), respec-
tively. The IPSS subscores for both voiding and stor-
age symptoms also decreased significantly by week 
8 (p < 0.001 versus baseline) (Figure-2). The onset 
of efficacy was demonstrated at 2 weeks following 
treatment. The IPSS-QoL score was significantly im-
proved at clinic visit 3 (2 weeks post-treatment) and 
throughout the end of the study (Figure-3). At least 
a 1-point decrease in IPSS-QoL versus baseline oc-
curred in 39 (79.60%), 46 (93.88%) and 48 (97.96%) 
patients at visits 3 (week 2), 4 (week 4) and 5 (week 
8), respectively. The N-QoL scores (items (1-13)) sig-
nificantly improved at visit 3 and throughout the end 
of the study compared with baseline (Figure-4). The 
IIEF score did not change throughout the study.

 Secondary outcomes
 The mean nocturia episodes improved sig-
nificantly from baseline to week 4 (p < 0.001) and 
week 8 (p < 0.001). Significant improvements were 
also found in the HUS by week 8 (p = 0.01) (Table-2). 
Among the uroflowmetry parameters, Qmax and Qave 
improved significantly at clinic visit 3 (Table-3). At 
least a 20% improvement in Qmax versus baseline 
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Table 1 - Primary efficacy outcomes at baseline and after 2, 4 and 8 weeks of treatment.

n=49
Data are presented as mean ± SD
* p < 0.05 significant, Repeated measurement analysis of variance (ANOVA)

Table 1 - Primary efficacy outcomes at baseline and after 2, 4 and 8 weeks of treatment. 

 
Variable Baseline Visit 3 (Week 2) Visit 4 (Week 4) Visit 5 (Week 8) 

Total IPSS score 19.52 ± 4.92 12.58 ± 6.07 (p < 0.001)* 7.96 ± 4.47 (p < 0.001)* 6.08 ± 3.96 (p < 0.001)* 

- Voiding score  12.38 ± 4.36 8.20 ± 5.02 (p < 0.001)* 4.79 ± 3.43 (p < 0.001)* 3.36 ± 3.06 (p < 0.001)* 

- Storage score 7.14 ± 2.59 4.43 ± 2.60 (p < 0.001)* 3.28 ± 1.18 (p < 0.001)* 2.87 ± 1.95 (p < 0.001)* 

IPSS-QOL 5.07 ± 0.39 2.56 ± 1.63 (p < 0.001)* 1.51 ± 1.07 (p < 0.001)* 1.20 ± 0.82 (p < 0.001)* 

NQOL (1-13) 32.10 ± 9.17 35.67 ± 8.29 (p < 0.004)* 39.31 ± 5.51 (p < 0.001)* 42.89 ± 5.25 (p < 0.001)* 

IIEF 11.61 ± 6.69 11.63 ± 7.41 11.43 ± 7.11 11.93 ± 7.42 

 

n = 49 

Data are presented as mean ± SD 

* p < 0.05 significant, Repeated measurement analysis of variance (ANOVA) 
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was observed in 20 (40.82%), 22 (44.90%) and 26 
(53.06%) patients at visits 3 (week 2), 4 (week 4) and 
5 (week 8), respectively.

 Safety
 Blood pressure, heart rate and blood chem-
istry results at the last visit were not significantly dif-
ferent from baseline values. Three patients (5.88%) 
out of the total 51 experienced mild dizziness, but all 
patients tolerated the medication during the treatment 
period.

DISCUSSION

 The alpha adrenergic receptor antagonists 
have evolved from non-selective antagonists to short 
acting selective and then long acting selective and 
subtype selective antagonists. The alpha 1a, and to a 
lesser extent alpha 1d, receptors predominate in uro-
logic tissues, whereas the alpha 1b receptors are found 
elsewhere, such as the vascular tissues (6,7). The ideal 

alpha receptor antagonist should be uroselective with 
minimal side effects. Tamsulosin shows ten times 
higher affinity for alpha 1a than alpha 1b receptors (7-
9).
 Tamsulosin is a superselective subtype alpha 
1a and 1d blocker for the treatment of LUTS associ-
ated with BPH. The standard dose of tamsulosin for 
BPH is 0.4 mg (8) but a lower dose (0.2 mg) is also 
used in Asia (10,11). The conventional Tamsulosin 
formulation has an absorption profile that is dependent 
on food intake, and is associated with low levels of in-
testinal absorption. The serum level is dependent on 
food and gastrointestinal transit time, resulting in 70% 
higher serum levels when taken on an empty stomach 
compared to after a meal (12). The new formulation, 
Tamsulosin OCAS®, which contains 0.4 mg active 
Tamsulosin hydrochloride, was designed to improve 
drug delivery compared to the previous formulations. 
The OCAS® formulation is a gel matrix comprising 
gel-forming and gel-enhancing agents (2,3). Follow-
ing administration, the Tamsulosin OCAS® tablet 
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Table 2 - Number of nocturia episodes and hours of undisturbed sleep (HUS) at baseline and after 4 and 8 weeks of 
treatment.

Table 3 - Uroflowmetry outcomes at baseline and after 2, 4 and 8 weeks of treatment.

n = 49
Data are presented as mean ± SD
* p < 0.05 significant, Repeated measures analysis of variance (ANOVA)

n = 49
Data are presented as mean±SD
* p < 0.05 significant, Repeated measures analysis of variance (ANOVA)

Table 3 - Uroflowmetry outcomes at baseline and after 2, 4 and 8 weeks of treatment. 

 
Variable Baseline Visit 3 (Week 2) Visit 4 (Week 4) Visit 5 (Week 8) 

Qmax (mL/s) 11.04 ± 4.07 13.16 ± 6.17 (p = 0.004)* 13.03 ± 5.4  (p = 0.003)* 13.70 ± 5.87 (p < 0.001)* 

Qave (mL/s) 5.51 ± 2.42 6.46 ± 2.97 (p = 0.017)* 7.56 ± 5.52 (p = 0.002)* 7.05 ± 3.61 (p<0.001)* 

Void urine 

volume (mL) 

239.40 ± 118.54 244.85 ± 130.72 253.89 ±1 20.37 280.00 ± 131.17 

Void time (sec) 54.45 ± 27.73 47.36 ± 25.05 49.25 ± 28.69 46.77 ± 19.68 

Time to Qmax 

(sec) 

10.62 ± 8.65 14.35 ± 10.96 13.95 ± 13.05 12.45 ± 8.16 

 

n = 49 

Data are presented as mean ± SD 

* p < 0.05 significant, Repeated measures analysis of variance (ANOVA) 

 

Table 2 - Number of nocturia episodes and hours of undisturbed sleep (HUS) at baseline and after 4 

and 8 weeks of treatment. 

 

Variable Baseline Visit 4 (Week 4) Visit 5 (Week 8) 

Nocturia episode 3.12 ± 0.40 1.90 ± 0.83 (p < 0.001)* 1.72 ± 0.88 (p < 0.001)* 

HUS (hours) 2.67 ± 1.13 3.02 ± 1.12 3.25 ± 1.51 (p = 0.010)* 

 

n = 49 

Data are presented as mean ± SD 

* p < 0.05 significant, Repeated measures analysis of variance (ANOVA) 
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Figure 2  - Mean IPSS scores before and after treatment.

Figure 3 - Improvement in IPSS-QoL.

Figure 4 -Improvement in N-QOL (Items 1-13).

IPSS, International Prostate Symptom Score

IPSS-QOL, International Prostate Symptom Score Quality Of Life

N-QoL, Nocturia Quality Of Life
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undergoes rapid gelation and complete hydration. 
The tablet carries water throughout the entire gas-
trointestinal tract, including the colon, where water 
content is lowest, resulting in consistent drug re-
lease independent of pH and gastrointestinal motil-
ity (2,3). Thus, Tamsulosin OCAS® has a superior 
pharmacokinetic profile than conventional Tamsu-
losin, allowing it to deliver consistent drug levels 
over 24 hours with lower maximum plasma con-
centration (Cmax), irrespective of food intake. The 
24-hour sustained efficacy extending over a longer 
period of time, even at night, leads to improvements 
in LUTS/BPH, such as nocturia with fewer side ef-
fects. This effect can be explained by the specific 
mechanism of alpha blockers (13).
 Nocturia is one of the most bothersome 
LUTS in BPH, and is the most common cause of 
sleep disturbance in older men. The prevalence of 
nocturia as a cause of disturbed sleep increases with 
age. Nocturia and disturbed sleep are associated with 
a range of serious co-morbid conditions, increased 
risk for accidents at home and on the road, reduced 
daytime alertness and activity, reduced sense of well-
being, depression, mood change, and increased dis-
ease susceptibility and mortality (11).
 Most of the restorative sleep occurs in the 
first half of the night. Therefore, it is important 
to avoid awakening during the first few hours of 
sleep. For good quality sleep, the HUS should be 
at least 3 to 4 hours. Increasing the HUS leads to 
improved QoL. Tamsulosin OCAS® represented a 
statistically significant 57% improvement in noc-
turia control (14).
 Alpha blockers not only inhibit alpha 1-ad-
renergic receptors in the prostate and bladder neck, 
but also have an effect on the cardiovascular system. 
The randomized crossover study concluded that Tam-
sulosin OCAS® had a lower incidence of positive 
stress test than conventional Tamsulosin (15).
 Our study demonstrated that tamsulosin 
OCAS® 0.4 mg improves the IPSS total and sub-
scores, nocturia, HUS and QoL in BPH patients. We 
use N-QoL questionnaires for evaluation of QoL, it 
is the self- administered questionnaire that has been 
proven to correlate with the energy/ vitality domains 
of the SF -36 questionnaire and with the sleep qual-
ity of Pittsburgh Sleep Quality Index (16). Total IPSS 

significantly decreased at week 8 from baseline (from 
19.52 to 6.08; p < 0.001). Similarly, the voiding and 
storage scores of IPSS also continued to improve sig-
nificantly starting from the second and third visits, 
respectively (p < 0.001 versus baseline). The IPSS-
QoL and N-QoL scores significantly improved at 
visit 3 throughout the study. In addition, significant 
improvements also occurred in nocturia episodes and 
HUS at the last visit. Uroflowmetry parameters, Qmax 
and Qave, improved significantly at visit 3 through end 
of study. The response to treatment in these patients 
was evident within 2 weeks after treatment. All pa-
tients had at least a 25% improvement in total IPSS 
score versus baseline, and 97.96% had more than a 
1-point decrease in IPSS-QOL score and, therefore, 
can be considered responders of the treatment.
 This study demonstrated the favourable car-
diovascular safety profile of Tamsulosin OCAS® 
which helped BPH patients with cardiovascular co-
morbidities and are taking antihypertensive medica-
tions. Most patients with lower BMI generally tol-
erate Tamsulosin OCAS® very well with only few 
side effects, which are usually mild and all patients 
tolerated the medication during the treatment peri-
od. The specific pharmacokinetic properties of Tam-
sulosin OCAS® with its efficacy and safety profile 
in BPH patients provided the desirable therapeutic 
risk benefit ratio.
 The limitations of this study are: 1) lack of 
control group either with placebo or with traditional 
Tamsulosin, 2) lack of urodynamic assessment pre-
operatively and postoperatively, 3) under powered 
patient population. This is the preliminary report with 
small number of patients that will require larger co-
hort study in the future study.

 
CONCLUSIONS

 Alpha adrenergic antagonists are the first 
line treatment for LUTS due to BPH. Tamsulosin 
OCAS® rapidly improves LUTS, both voiding and 
storage symptoms. The specific pharmacokinetic 
profile of Tamsulosin OCAS® provides an effective 
treatment for nocturia and HUS with less side effects. 
Tamsulosin OCAS® also improves QoL in patients 
with LUTS due to BOO associated with BPH.

Effects of Tamsulosin in the lower urinary tract symptoms
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ABSTRACT

Purpose: Urinary stone disease is a common medical problem. Extracorporeal shockwave lithotripsy (SWL) has been 
applied with high success and low complication rates. Steinstrasse (SS) is a possible complication after SWL. The aim of 
the present study was to prospectively evaluate the factors and outcomes associated with SS after SWL.
Materials and Methods: We have prospectively evaluated 265 SWL sessions (2005-2009). Two lithotriptors were 
used randomly: Siemens Lithostar and Dornier Compact S. All patients had imaging exams after 30 and 90 days or 
according to symptoms.
Results: SS was observed in 14 (5.3%) out of 265 SWL procedures (n = 175 patients, 51.5% women/48.5% men, mean 
± SD age = 46.3 ± 15.5 years). SS was more common after SWL for pelviureteral calculi rather than caliceal stones (p = 
0.036). There was a trend toward more occurrences of SS after SWL for larger stone area (> 200 mm2, p = 0.072). Pre-
operative ureteral stent didn’t prevent SS. SWL machine, intensity, number of pulses and frequency were not associated 
with SS formation. Post-SWL pain, fever and gravel elimination were factors associated with SS (p = 0.021; p = 0.011; p 
= 0.078). When SS occurred, treatment modalities included Medical Expulsive Therapy (MET), ureteroscopy and SWL.
Conclusions: Steinstrasse  is an uncommon event after SWL and seems to occur more frequently with larger pelviure-
teral stones. Impaction of stones is more frequent in the middle ureter. All patients should be followed after SWL, but SS 
should be specially suspected if there is macroscopic gravel elimination, flank pain and/or fever. When SS occurs, treat-
ment should be promptly introduced, including medical expulsive therapy, surgical approach or SWL in selected cases. 
Further prospective studies are awaited to evaluated preventive measures for SS occurrence.

Key words: Urinary calculi; Lithotripsy; Ureteral Obstruction; treatment outcome; adverse effects
Int Braz J Urol. 2011; 37: 477-482

INTRODUCTION

 Urinary stone disease is a common medical 
problem in the general population. Extracorporeal 
Shock Wave Lithotripsy (SWL) has been introduced 
as a revolutionary therapy to break up stones through 
shock waves, representing a minimally invasive ther-
apy, with high success and low complication rates. 
Third generation SWL machines became more com-
pact; treatments became less painful and SWL ses-
sions became more comfortable. However, compli-

cations can occur in 3-12% of cases, including pain, 
steinstrasse, need for auxiliary procedures, hematuria 
and hematomas (1,2). Less frequently, fever, hydro-
nephrosis and sepsis may occur (3). Steinstrasse (SS) 
is a complication defined as the presence of more than 
one ureteral stone simultaneously, and occur in 1.1 
to 24.2% of patients after SWL (2,4-6). To the best 
of our knowledge, factors associated with SS occur-
rence have never been prospectively evaluated. The 
aim of the present study was to prospectively evalu-
ate the factors associated with SS after SWL and out-
comes of SS treatment.
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MATERIALS AND METHODS

 We have prospectively evaluated 1456 
SWL sessions at our institution. Procedures were 
performed as outpatient basis between January 
2005 and January 2009. A 6-hour fasting and bowel 
preparation was recommended, and procedures were 
performed with monitored sedation (Midazolan and 
Fentanyl). Patients who underwent SWL at our insti-
tution but whose follow-up was done by other physi-
cians were excluded from the present study. Patients 
without adequate follow-up (at least two office visits 
after SWL session) have also been excluded from 
further analysis. After excluding these patients, a to-
tal of 265 SWL sessions were analyzed. Stone com-
position or density on CT scans was not routinely 
assessed in the present study, as imaging studies in-
cluded simple flat plate of abdomen (KUB), ultra-
sound or CT scan prior treatment.
 Two lithotriptors (Siemens Lithostar or 
Dornier Compact S) were used randomly, accord-
ing to date of scheduled procedure in our medical 
insitutions. During SWL sessions, stones were lo-
cated either through ultrasound and/or fluoroscopy. 
All patients were followed with image exams (KUB, 
ultrasound or CT scan) after 30 and 90 days from 
treatment sessions, or according to symptoms. Even 
though SS can occur earlier and transiently after 
SWL, the present protocol was designed to diagnose 
clinically significant SS.
 Shock waves intensity were progressively 
increased, and a maximum of 4,000 and 5,000 pulses 
were respectively applied for renal and ureteral cal-
culi (mean ± SD = 4397 ± 689 pulses Rate = 116 ± 
10 pulses/min; intensity = 4.2 ± 1.8). Ureteral stents 
were placed prior to SWL procedures for larger 
stones (> 2.0 cm) or patients with solitary kidneys.
 All patients have signed an informed con-
sent and institutional review board has approved the 
present study. Statistical analysis was performed 
using the Statistical Package for Social Sciences 
software (SPSS 13.0 for Mac OS X, SPSS, Inc., 
Chicago, Illinois). Complications were analyzed 
with the Pearson chi-square test, and parametric 
measures using T test. Statistical significance was 
determined at p < 0.05.

RESULTS

 Of the 1456 SWL procedures performed 
during this period of time, 952 SWL sessions 
were performed in patients (65.4%) that followed 
up elsewhere and were excluded from further 
analysis. According to our exclusion criteria we 
identified  239 patients (16.4%), who had incom-
plete follow-up. A total of 265 SWL procedures 
applied to 175 patients (51.5% women / 48.5% 
men, mean ± SD age = 46.3 ± 15.5 years, range 
13-81 years, see Table-1), were analyzed. SS was 
observed in 5.28% (n = 14) of procedures. SS oc-
curred in mid ureter (42.9%, n = 6), lower ureter 
(35.7%, n = 5) and upper ureter (21.4%, n = 3). 
A statistical comparison was made between these 
patients who presented SS and those who did not. 
Both groups had similar gender and age (Table-1).
 Pelviureteral calculi had significantly 
been more associated with SS than caliceal stones. 
Placement of a preoperative ureteral stent did not 
prevent SS occurrence (Table-1). Additionally, 
SWL machine, intensity, number of pulses, fre-
quency, fluoroscopy time, immediate post-SWL 
result or haematuria was not associated with SS 
formation (Table-2).
 Post-SWL pain and fever were factors as-
sociated with the occurrence of SS, as occurrence 
of SS was more frequent when gravel elimination 
was observed (Table-2). Moreover, SS occurred 
often after SWL when large stone burden was 
identified by radiographic area, even if patients 
had a lower number of stones (Tables 1 and 3).
 When SS occurred, treatment modalities 
applied included medical expulsive therapy, an-
algesics, anti-inflammatories and alpha-blockers 
(40%), ureteroscopy (34.3%) and SWL (25.7%). 
Treatment modalities were determined according 
to clinical judgment and after discussing options 
with the patient. SWL or ureteroscopy were per-
formed for larger stone fragments, calculi deter-
mining moderate/severe hydronephrosis, when 
infection was suspected, with severe and untreat-
able pain or for patients who refused to undergo 
medical expulsive therapy. All procedures were 
performed successfully.

Predictive factors in extracorporeal shockwave lithotripsy
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DISCUSSION

 Overall incidence of SS after SWL pro-
cedures was of 5.3%, similar to other series (4.0-
8.2%) (6,7). However certain factors that had never 
been previously studied could be better evaluated, 
and our study has some important findings.
 First, we have observed that SS is an un-
common event after SWL, and occurs after 5.3% 
of procedures. If we consider the high prevalence 
of urinary stone disease and the number of these 
patients who undergo SWL, its occurrence be-
comes epidemiologically significant. We have 
observed that stones stop more frequently in the 
middle ureter.
 Second, SS occurred more frequently 
when SWL was applied to stones located in the 
pelviureteral complex rather than caliceal stones. 
It makes sense that when SWL is efficient in pel-
viureteral stones, more fragments can migrate si-
multaneously, when compared to caliceal stones, 
and other authors have also demonstrated this fact 

(7). SS occurred more frequently when there were 
more stones (p = 0.037). There was a trend towards 
more occurrence of SWL for stones with larger 
areas, mainly > 200mm2 (p = 0.072, Table-3). 
Even in cases with a larger number of stones, this 
trend was observed, as previously reported (5,7). 
When treating patients with an increased risk of 
SS, as those with large pelvic stones, preventive 
treatment for SS such as alpha-blockers could be 
prescribed (8-10). Further studies should be con-
duced to evaluate its effects.
 Third, epidemiological factors as patient 
age, gender, kidney side as well as session charac-
teristics (lithotriptor, intensity, frequency, pulses) 
are not associated with SS occurrence. It has been 
demonstrated that children eliminate easier and 
faster stone fragments after SWL (11), leading to 
lower SS occurrence rates (12). However, as we 
have treated mostly adults this data could not be 
confirmed in our study. Previous placement of a 
double J stent has not prevented SS occurrence, as 
observed by other authors (13). However, ureteral 

Table 1 - Patients’ demographics and peri-operative data (n = 265).

Predictive factors in extracorporeal shockwave lithotripsy

SS = steinstrasse; X = average; SD = standard deviation; p value by T Test and chi-square test

Table 1 - Patients’ demographics and peri-operative data (n = 265). 

 
 SS No-SS total  

Characteristic Mean ± SD Mean ± SD Mean ± SD p 

Age (years) 49.1 ± 17.4 46.1 ± 15.5 46.3 ± 15.5 0.449 

Stone area (mm2) 129.3 ± 80.0 95.8 ± 74.9 97.6 ± 75.2 0.246 

Number of stones 1.2 ± 0.6 1.5 ± 1.0 1.5 ± 0.9 0.037* 

 % (n) % (n) % (n)  

Gender    0.176 

Male 6.2 (8) 93.8 (121) 48.7 (129)  

Female 4.4 (6) 95.6 (130) 51.3 (136)  

Stone location    0.036* 

Caliceal  3.0 (5) 97.0 (163) 168 (63.4)  

Pelviureteral 8.8 (9) 91.2 (88) 97 (38.5)   

Side    0.478 

Right 4.3 (6) 95.7 (132) 52.1 (138)  

Left 6.3 (8) 93.7 (119) 47.9 (127)  

Prior ureteral stent 28.6 (4) 17.9 (45) 18.5 (49)  0.318 

 

SS = steinstrasse; X = average; SD = standard deviation; p value by T Test and chi-

square test 
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stents were placed selectively, patients with larger 
stones with potential increased risk for complica-
tions. This approach is currently controversial, be-
ing recommended for stones from 1.5-3.5 cm (5), 
larger than 2.0cm (13) or only for stones larger than 
2.5cm (14) according to different authors. We found 
that patients with large stones with pre-placement 
of ureteral stents did not prevent SS occurrence af-
ter SWL, but it can minimize SS symptoms.
 Fourth, occurrence of symptoms after 
SWL was associated with SS. Flank pain and fe-
ver occurrence were associated with a 5.3 and 3.5 
fold risk of diagnosing SS after an SWL session 

(p = 0.021; p = 0.011). When macroscopic gravel 
elimination was noted there was also a trend to-
ward a higher rate of SS (p = 0.078). These pa-
tients should be carefully investigated and treated 
to avoid short and long-term complications.
 Fifth, in our experience almost 60% of 
patients with SS required a surgical approach 
to treat this complication. SWL or ureteroscopy 
were performed for larger stone fragments, calcu-
li causing moderate/severe hydronephrosis, when 
infection was suspected, with severe and untreat-
able pain or who refused to undergo medical ex-
pulsive therapy (15-17).

Table 2 - Treatment and post-treatment outcomes associated with SS.

SS = steinstrasse; X = average; SD = standard deviation; p value by T Test and chi-square test
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Table 2 - Treatment and post-treatment outcomes associated with SS. 

 
 No SS 

(n = 241) 

SS 

(n = 14) 

TOTAL 

(n = 265) 

 

p 

 % (n) % (n) % (n)  

SWL machine    0.290 

Dornier 95.9 (142) 4.1 (6)   

Siemens 93.0 (106) 7.0 (8)   

Imm.treatment impression    0.414 

Unchanged 100.0 (23) 0 (0) 8.7 (23)  

Mildly Changed  94.7 (177) 5.3 (10) 70.6 (187)  

Changed  92.6 (50) 7.4 (4) 20.4 (54)  

Macro. Gravel elimination 63.3 (159) 85.7 (12) 64.5 (171) 0.078 

Haematuria 66.1 (166) 85.7 (12) 67.2 (178) 0.129 

Pain 54.2 (136) 85.7 (12) 55.8 (148) 0.021* 

Fever 2.4 (6) 14.3 (2) 3.0 (8) 0.011* 

 X ± SD X ± SD X ± SD p 

Intensity 3.7 ± 1.75 4.2 ± 1.8 4.2 ± 1.8 0.265 

No. of pulses 4303.6 ± 554.2 4404.6 ± 697.4 4397.8 ± 689.2 0.176 

Frequency 116.4 ± 9.3 116.8 ± 10.2 116.8 ± 10.1 0.883 

Fluoroscopy time 2.7 ± 1.7 2.3 ± 1.1 2.7 ± 1.6 0.234 

Analgesic dose 4.7 ± 1.8 5.7 ± 1.5 4.8 ± 1.8 0.187 

Immediate pain 1.7 ± 1.3 2.0 ± 1.4 1.7 ± 1.3 0.215 

 

 

SS = steinstrasse; X = average; SD = standard deviation; p value by T Test and chi-square test 
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Table 3 - SS occurrence after SWL according to stone area.

SS occurrence after SWL according to stone area.

 Our study has some limitations. First, since 
this is an uncommon event, the number of patients 
with SS was relatively small, what limits the power 
of the study. Also, we have excluded from further 
analysis patients who lost to follow-up. We believe 
that this could overestimate the occurrence of SS, 
since asymptomatic patients would be more prone 
to lose follow-up. Another interesting aspect would 
be stone composition or density on CT scans, but 
these data could not be assessed in the present study. 
However, these flaws do not diminish the value of 
the present study, they raise questions for further in-
vestigations.
 In conclusion, SS is an uncommon event af-
ter SWL and seems to occur more frequently with 
larger pelviureteral stones. SS occurs more frequent-
ly at mid ureter. All patients should be followed 
after an SWL session, but SS should be especially 
suspected if there is the perception of macroscopic 
gravel elimination, flank pain and/or fever. When 
SS occurs treatment should be promptly introduced, 
including medical expulsive therapy, surgical ap-
proach (ureteroscopy or ureteral stent placement) or 
SWL session according to clinical judgment. Fur-
ther prospective studies are awaited to evaluated 
preventive measures for SS occurrence.
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ABSTRACT

Objectives: We evaluated retrospectively, the long-term outcome of patients with post-prostatectomy urinary inconti-
nence (PPUI) after placement of the Periurethral Constrictor (PUC).
Materials and Methods: Fifty-six men with severe PPUI were studied, with a mean age of 68.5 years old. Fifty-one men 
had PPUI due to radical surgery having the device placed around the bulbous urethra, and five individuals with benign 
prostatic hypertrophy (BPH) had placement around the bladder neck. The mean follow-up was 82.2 months.
Results: Twenty-two patients (39.28%) became continent (0 to 1 pad a day) and 34 (60.72%) were incontinent. Com-
plications were as follows: urethral erosion in 15 (26.78%); mechanical malfunction in 2 (3.5%); infection in 2 (3.5%); 
urinary fistula in 1 (1.7%); Urinary tract infection1 (1.7%). Twenty-three patients needed to have the device removed 
(41.07%). Success rate (continent me) was 30.35%.
Conclusion: In the present series the PUC was not effective for the treatment of severe PPUI in the long-term follow-up.

Key words: urinary incontinence; prostatectomy; prostate; prosthesis implantation; adverse effects 
Int Braz J Urol. 2011; 37: 483-487

INTRODUCTION

 Urinary incontinence is a complication of 
great impact on quality of life of patients under-
going radical prostatectomy (1). Its occurrence is 
quite variable (2), however only 5% of patients 
will require invasive treatment (3). Since the eigh-
teenth century many devices and surgical proce-
dures were described (4-8), but only the AS 800 
artificial sphincter, first introduced by Scott et al. 
in 1973 (9), achieved satisfactory results and re-
mains the gold standard for the treatment of uri-
nary incontinence after prostatic surgery for over 
30 years (10-12).
 An original device called Periurethral 
Constrictor (PUC) was described by Lima et al. in 
1996. It was designed for implantation around the 
bladder neck in the pediatric patients to strengthen 

the continence mechanism in combination with blad-
der augmentation in patients with neurogenic bladder 
with low compliance and reduced urethral resistance. 
Satisfactory continence results were obtained up to 
80% of cases. Two features are interesting with this 
device: its low cost and the ability to adjust the cuff 
pressure through percutaneous puncture, features not 
offered by the AS 800 (13-15). Its use was extended 
for patients with urinary incontinence post-prostatec-
tomy. The aim of this study was to evaluate, retro-
spectively, the lond-term results of the implantation 
of the CPU in 56 patients with post-prostatectomy 
urinary incontinence (PPUI).
 
MATERIALS AND METHODS

 From January 1995 to July 2007, 56 men 
with PPUI underwent implantation of the PUC. All 
patients had preoperative evaluation that included 
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International Braz J Urol

Periurethral constrictor: late results of the treatment of post 
prostatectomy urinary incontinence
Roberto S. Lima, Evandilson G. C. Barros, Carlos A. Souza, Fábio de O. Vilar, Salvador Vilar 
C. Lima

Section of Urology, Hospital das Clínicas, Federal University of Pernambuco, Recife, Brazil

Vol 37 (4): 483-487, July - August, 2011



484

history, especially regarding the use of pads, physi-
cal examination, urine culture, total PSA, urodynamic 
evaluation, primarily to assess the presence of detru-
sor overactivity and Valsalva leak point pressure and 
cystourethrography, to exclude urethral stricture or 
bladder neck anastomosis stenosis. No patient had 
evidence of recurrence of prostate cancer.
 The PUC is a 1-piece device of medical 
silicone that has an adjustable cuff with capacity of 
6cc connected by a 20 cm tube to a port in the other 
extremity. The adjustable cuff is inserted around the 
bladder neck or bulbous urethra and the pins were 
connected according to the external urethral diameter. 
There are 3 sets of pins.
 Patients who had post radical prostatectomy 
urinary incontinence had the device implanted around 
the bulbous urethra using a perineal incision. The 
puncturing port was implanted subcutaneously at the 
iliac fossa. Patients with urinary incontinence after 
adenomectomy (BPH) had the PUC implanted around 

the bladder neck through an abdominal route, with the 
port in the same location as for the perineal approach.
 The variables studied were age, length of 
follow-up, anatomic site of implantation of the de-
vice, causes of removal of the device, type of the 
complication and continence (0-1 pad/day). Success 
was considered when patients became continent 90-1 
pad/day) with the device placement and failure when 
the patients were incontinent with removal or not of 
the device.
 
RESULTS

 The average age of patients submitted to in-
tervention was 68.5 years (ranging from 46 to 86), all 
male. The mean follow-up was 82.2 months (range 3 
to 174) (Table-1). In 51 (91.07%) patients (out of 56) 
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Table 1 – Age and clinical follow-up of 56 patients. 

 
 Mean Average SD 

Age 68.57 46-86 5.85 

Follow-up time in months 82.26 3-174 44.91 
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were implanted the Peri-urethral Constrictor around 
the bulbous urethra while in five men (8.93%), around 
the bladder neck. These 5 patients had PPUI post 
transvesical simple prostatectomy due to BPH and the 
first group was submitted to radical prostatectomy.
 Of the 56 patients, 23 (41.07%) required de-
vice removal for complications listed below, and 33 
(58.93%) remained with the device in situ. The aver-
age time between surgery and removal of the device, 
was 22.6 months (3.73-88.6). Of the five patients 
with bladder neck placement, only one patient had 
the device removed, three were continent, one patient 
experienced temporary continence after becoming 
incontinent.
 The complications were: erosion of the ure-
thra in 15 patients (26.78%), mechanical malfunction 
in 5 (8.9%), urethral stenosis in 3 (5.3%), urinary fis-
tula in 2 (3.5%), infection in 2 (3.5%) and 1 case of 
urinary tract infection (1.7%). Two deaths occurred 
from causes unrelated to the device (Table-2). Be-

tween 1995 to 2000, from a total of 22 patients 8 men 
(36 %) had removal of device. From 2001 to 2007, 15 
of 34 patients (44%).
 Twenty-two patients (22/56) were continent 
(39.3%) and 34 (34/56) remained incontinent (60.7%). 
In patients in whom the device was not removed (33 
patients), 17 were continent (51.2%) and 18 were in-
continent (48.8%) (Table-3).
 A total of 17 (30.35%) patients had successful 
urinary continence dut to the device placement. The re-
maining 39 patients (69.65%) were considered failure.

DISCUSSION

There are at least 2 distinct 2 schools of thought 
regarding treatment of PPUI. One group believes 
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that fixed compression with increased urethral 
resistance may yield a physiologic micturition 
when intra-abdominal and bladder pressures are 
raised. Usually, these devices tend to have sim-
pler mechanisms, are low cost and easier to place 
them surgically. This group has the disadvantage 
of fixed pressure over the tissues, especially the 
urethra and limited efficacy in patients with severe 
incontinence. The other school of thought believe 
in dynamic compression, which brings good out-
comes, especially in severe unrinary incontinent 
men. These deivces are more sophisticated with 
higher complexity of its mechanism. High rates 
of revision, the need of patient’s activation in-
tervention, high cost and more complex surgical 
technique are the main features of dynamic com-
pression (16). This study evaluated the retrospec-
tive analysis of PUC use in 56 patients with severe 
IUPP. Initially, this device was designed and used 
to pediatric treatment of urinary incontinence with 
pacement of the device around the bladder neck 
(13). The basic idea when proposing this device 
was to strenghten the continence zone with the 
possibility of reducing or increasing the resistance 

at the sphncteric area through percutaneous punc-
ture, feature not found with other sphincter models 
(AS 800). This feature was later incorporated into 
other devices such as the devices proposed by Inci et 
al. (17) in 2008 and ProACT (18-20).
 Except for the papers published by the PUC 
inventors using mostly in pediatric population, few 
studies have been published with the use of this de-
vice in PPUI. Two groups have published limited 
experiences with the use of this device in the pres-
ent indication (21,22).
 Simone et al. (21) evaluated 43 patients 
with PPUI surgically treated with PUC. The suc-
cess rate was 86%, opposed to that obtained in our 
study. The criticism to this study is that it does not 
report follow up time, whereas our study has mean 
of 82.3 months and, most importantly, it exclud-
ed patients with severe incontinence, which were 
preent in 100% of our patients. Rezende Junior et 
al. (22) reported a high success rate (75%) with se-
vere PPUI. They had 18.75% removal rate of the 
device mainly due to erosion and infection of the 
device. Complications were also presented in the 
series, however with a higher percentage.

Periurethral constrictor

Table 2 - Complications requiring removal of PUC.

Table 3 - Continence and incontinence rates in patients  that had the Artifitial urinary sphincter in situ or removed.
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 Removal No removal Total 

 n % n % n % 

Complications 23 41.07 33 58.93 56 100% 

Urethral erosion 15 26.8 0 0   

Urinary fistula 1  1 1.7   

Urinary tract infection 0 0 1 1.7   

Urethral stenosis 1 1.7 2 3.5   

Mechanical malfunction 2 3.5 3 5.3   

Infection 2 3.5 0 0   
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Urinary tract infection 0 0 1 1.7   
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Table 3 - continence and incontinence rates in patients  that had the Artifitial urinary 

sphincter in situ or removed.. 

 

 
 Removal No removal Total 

Continence 5 17 22 (39.3%) 

Incontinence 18 16 34 (60.7%) 

Total 23 33 56 
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 Despite the PUC belongs to the same cat-
egory of devices (fixed adjustable compression) 
studies with ProACT (18-20) and the device pro-
posed by Inci et al. (17) that reported a success 
rate above 80% were discordant from our findings 
(25%). Only Simone et al. (21) and Rezende Junior 
et al. (22) had comparable rates using the PUC. Our 
success rate (30%) is only comparable to long term 
success rates of injectable therapy (20%) (23,24) 
with higher morbidity.
 The present study showed a very high de-
vice removal rate (41.07%). Urethral erosion was 
the main complication for this event. There was no 
relationship with the learning curve, because the 
contemporary series indicate even greater remov-
al rate in the last 7 years compared to the first six 
years of the series (44% x 36%). This complication 
is also described for the AS 800, probably due to 
the circumferential high pressure urethral compres-
sion. Singh and Thomas (25) found a high rate of 
revision with placement of the AS 800 around the 
bulbous urethra (57%) compared with the membra-
nous urethra (14%) placement or 30% using rate of 
revision using adjustable (20) devices.  The most 
frequent complication found was urethral erosion 
in 15 patients (26.78%). Fourteen of these patients 
had placement around the bulbous urethra (95.4%). 
When comparing with the erosion rates of AS 800, 
ranging from 1.7% to 4.5% (26,27), the present 
study had higher rates of erosion. One study showed 
that when there is need for cuff change, AS 800´s 
erosion rates are much higher and the surgeries are 
technically more difficult, ranging from 43% to 50% 
(28). Currently, fixed compression and adjustable 
devices are indicated for patients with mild to mod-
erate incontinence (26,29). For patients with severe 
incontinence the standard treatment seems to be the 
AS 800 (27,30). The PUC in this study was used for 
patients with PPUI classified as severe, an important 
variable when analysing such low success rate.

CONCLUSIONS

 The PUC was not effective in the treat-
ment of post-prostatectomy urinary incontinence 
bringing complication rates higher than expected 
in such procedures.
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Single institution experience with the transobturator sling 
suspension system AdVance® in the treatment of male urinary 
incontinence: mid-term results
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ABSTRACT
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Purpose: To evaluate the clinical outcome after placement of AdVance® sling in men with stress urinary incontinence 
after prostate surgery.
Materials and Methods: Incontinence was assessed on basis of number of pad usage. Patients´ satisfaction was evaluated 
using a non-validated patient questionnaire at 12 months post-operatively.
Results: Incontinence cure rate (no pad usage) was 61.5% (16/26) and improvement (1-2 pads per day) was seen in 
26.9% (7/26). No improvement was observed in 11.5% (3/26) of patients. A total of 87.5% (21/24) of patients were very 
satisfied with the operation 22 months after surgery. Success rate in patients with prior radiation therapy (20% cure; 40% 
improvement) was significantly worse.
Conclusions: Placement of the AdVance® sling represents an effective and safe treatment option for patients with post 
prostate surgery incontinence. Patients that underwent radiotherapy after prostate surgery had lower success rate.
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INTRODUCTION

Stress Urinary Incontinence (SUI) is a ma-
jor drawback of Radical Prostatectomy (RP). In the 
majority of men it occurs due to sphincter damage or 
bladder dysfunction. Progress in the surgical tech-
nique has led to a decrease in the risk of SUI and 
the reported one-year incidence of incontinence is 
less than 20% (1,2). The discrepancy in the Reported 
Postprostatectomy Incontinence (PPI) arises from 
differences in the definition of incontinence.

 Male SUI may be managed by numerous ap-
proaches, such as pelvic floor exercises, pharmaco-
therapy and pad use. Second-line therapy involves 

the use of bulking agents or a sling that causes com-
pression of the urethra or the placement of artificial 
urinary sphincters.

 In 2006, a new transobturator polypropylene 
sling, The AdVance® male sling (American Medical 
Systems, Minnetonka, NM) for therapy mild to mod-
erate urinary incontinence was launched in the mar-
ket. The AdVance™ Male Sling System is supposed 
to place the proximal portion of the anterior urethra 
into the pelvic outlet (3). Force is applied parallel to 
the lumen, whereas compressive devices apply force 
into the lumen.

 The present retrospective single institution 
study evaluates efficacy and safety of the AdVance® 
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sling in 26 men with stress urinary incontinence after 
prostate surgery with and without radiation therapy.

 
MATERIALS AND METHODS

 The retrospective analysis involved 26 
male patients with SUI due to radical retropubic 
prostatectomy (21/26), radical perineal prostatecto-
my (3/26), or transurethral resection of the prostate 
(2/26; both with histologically proven prostate can-
cer). All patients were continent prior to surgery. 
Radiation therapy preceded AdVance® sling place-
ment in 5 patients.

 Incontinence was assessed on the basis of 
pad usage. All patients were evaluated with full 
history, physical examination and urinalysis. Ure-
throscopy was performed in each patient in neutral 
dorsal lithotomy under local anesthesia of the ure-
thra (lidocain gel). Gentle pressure of the pointed 
index finger was performed to the midperineum 
dorsal to the level of the membranous urethra. The 
dorsal surface of the proximal bulb must be dis-
placed proximally in patients facing surgery with 
the AdVance® sling. Because the AdVance® sling 
does not encompass the membranous urethra but 
pushes it away, tensioning the polypropylene sling 
positions the posterior bulbar surface parallel to the 
membranous urethral lumen. So a complete con-
centric occlusion of the urethral lumen should be 
observed, otherwise a compressive device (artifi-
cial sphincter) was recommended.

 Patients with evidence of scarring, bladder-
neck contracture, preceding bulking agents, urethral 
strictures and neurogenic causes of incontinence 
were excluded. Urodynamic studies were not per-
formed. Uroflowmetry and residual urine measure-
ment was performed all patients, and a 24-hour pad 
test was performed in 7/26 (26.9%) patients preop-
eratively and in all individuals postoperatively.

 The time interval between primary surgery 
and the placement of the AdVance® sling had to ex-
ceed 6 months.

 Surgery was performed as described earlier 
in the study by Rehder et al., who examinded the 
placement of the sling in detail in cadavers as well 
as men with stress urinary incontinence (3). Subcu-

taneous tunnelling of the distal ends of the sling was 
performed in all patients. Tensioning of the polypro-
pylene sling was performed until there was a proxi-
mal relocation of the urethral bulb into the pelvic 
outlet by a distance of about 4 cm. No tensiometer 
was used intraoperatively. Due to anatomical studies 
in cadavers which have suggested a worse vascular 
safety margin with an inside-out approach than with 
outside-in the latter transobturator technique is ap-
plied. Catheter removal was performed at the 3rd 
postoperative day, followed by hospital discharge 
the next day. After catheter removal a micturition 
protocol was applied by exactly recording time and 
volume of each micturition over a time period of 
24 hours with subsequent measurement of residual 
urine by ultrasound. In case of residual volume ≥ 200 
mL or urinary retention, patients received a suprapu-
bic tube until residual urine was below 100 mL.

 Physical limitation was recommended for 
six weeks postoperatively to avoid sling loosening.

 Cure was defined as no pad usage and im-
provement as usage of 1-2 pads per day. Patients 
are followed every 3 months after AdVance® sling 
implantation. Pad use is evaluated by personal inter-
view, and in case of persisting incontinence by evalu-
ation of pad weight (wet pad usage per 24 hours). All 
patients completed two single questions 12 months 
after surgery. They are asked whether they were very 
satisfied, satisfied, neutral, dissatisfied or very dis-
satisfied and if they would undergo surgery with the 
AdVance® sling again.

 Informed consent was obtained from each 
patient, and the study was approved by the local Eth-
ic review board (EK-Nr 2010-1/2).

 Statistical analysis (one-sample Kol-
mogorov-Smkirnov test; nonparametric Wilcoxon 
Signed Ranks test; logistic regression model for 
analysis of predictors for worse outcome after sur-
gery [age, perineal surgery, preceding radiation 
therapy]) was performed with the use of SPSS 17.00 
software.

RESULTS

The median patients age was 67 y.o. 
(range: 52-79), and median follow-up was 22 
months (range: 10-27).
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 Six out of 24 patients with prior radi-
cal prostatectomy had non-organ confined disease 
(pT3), whereas 18/24 had pT2 disease on histologi-
cal evaluation. 91.6% (22/24) of all men after radi-
cal prostatectomy had an actual PSA < 0.1 ng/mL, 
whereas 2 (one with pT3 and one with pT2 histol-
ogy) presented with biochemical recurrence dur-
ing follow-up. PSA relapse was not associated with 
clinical outcome after AdVance® sling surgery in 
patients with preceding radical prostatectomy. The 
two patients with prior palliative TUR-P presented 
with rising PSA.

 Median time interval between primary sur-
gery and placement of the AdVance® sling was 
38.9 months (range: 6-121 months). All patients 
attempted pelvic floor exercises and received anti-
cholinergics to improve continence status prior to 
AdVance® sling implantation. Further therapy prior 
to AdVance® sling placement included electrostim-
ulation in 7 men.

 The preoperative and 12- month postopera-
tive patient-reported number of pad use was mean 
5.58 (range: 2-12) and 1.06 (range: 0-7), respective-
ly (p < 0.001). Mean pad use after 22 months was 
1.13 pads per day (range: 0-7), which represents no 
statistical difference in comparison the 12 month re-
sults. The 24- hour pad test (wet pad usage per 24 
hours) performed preoperatively (in 7 patients) and 
12 months after surgery yielded a mean 24-h pad 
weight of 567 and 51 g, respectively (p < 0.001). 
Of the 26 patients, 23 (88.5%) were using 0-2 pad/d 

at a median follow-up of 12 months after insertion 
of the AdVance® sling. Those three patients using 
1-2 pads per day preoperatively were all cured after 
sling implantation. Pad usage pre- and postopera-
tively after AdVance® sling implantation is shown 
in Table-1.

 Prior to patients with previous radiotherapy 
were included, rate of men using 0 pad/d improved 
to 71.4% (15/21), and men with 1-2 pads/d im-
proved to 23.8% (pre- and postoperative pad use: 
4.83 and 0.48), resulting in 95.2% (20/21) men with 
0-2 pads/d.

 Five patients with preceding radiotherapy 
had less improvement of incontinence (mean pad 
usage per day decreased from 8.6 [range: 4-12] to 
4.0 [range: 0-7]). Cure (defined as 0 pad/day) was 
observed in 1/5 patients, whereas 2/5 showed im-
provement (defined as 1-2 pads/day), resulting in 
an overall improvement in 3/5 (60%). Clinical con-
ditions of two out of five patients did not improve 
after surgery, however, there was no worsening in 
contrast to the pad use before AdVance® sling im-
plantation.

 Preceding radiotherapy was associated with 
worse outcome (p = 0.004), in contrast to preceding 
perineal surgery (p = 0.826) and age (p = 0.557).

Transient urinary retention (> 200 mL) oc-
curred in 9/26 (34.6%), which was treated with in-
sertion of a suprapubic tube. This lead to resolution 
of the urinary retention in all 9 patients within a 
mean of 25.2 days (range: 10-56). In patients with 

Table 1 - Pad usage pre- and postoperatively after AdVance® sling implantation in 26 

men with stress urinary incontinence after prostate surgery after a follow-up time of 22 

months. 

 

number of pads preoperatively n (%) postoperatively n (%) 

0 0 (0%) 16 (61.5%) 

1-2 3 (11.5%) 7 (26.9%) 

3-4 12 (46.2%) 2 (7.7%) 

5-6 5 (19.2%) 0 (0%) 

7-8 2 (7.7%) 1 (3.8%) 

> 8 4 (15.4%) 0 (0%) 

 

Table 1 - Pad usage pre- and postoperatively after AdVance® sling implantation in 26 men with stress urinary incontinence 
after prostate surgery after a follow-up time of 22 months.
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urinary retention and normal creatinine temporary 
medication with Diclofenac was administered.

 Postoperative overall mean peak flow rates 
measured 12 months postoperatively showed a 
non-significant worsening in contrast to preopera-
tive uroflowmetry (16.5 mL/sec vs. 15.0 mL/sec), 
while postoperative residual urine 12 months after 
surgery (24 mL; range 0-150 mL) was significantly 
increased (preoperative residual urine: 5 mL; range 
0-40 mL); however, no further worsening was ob-
served thereafter.

 Five out of 26 (19.2%) patients felt perma-
nent postoperative perineal pain (maximum Visual 
Analog Pain Scale rating of 3) which resolved spon-
taneously within 4 weeks. In all of these patients, 
infiltration with local anaesthetic (Bupivacaine 25 
mg) was performed.

 Clinical conditions were stable during fol-
low-up time in 92.3% of patients (24/26). In 2 pa-
tients worsening occurred over time: one patient (no 
preceding radiotherapy) needed one pad only when 
drank of alcohol after being completely continent for 
23 months. Another man with preceding radiother-
apy and a preoperative use of pad 4/day observed a 
change for the worse (from 2 to 4 pads/day) after 12 
months. No further worsening was observed in this 
patient. No improvement was observed over time 
after AdVance® sling placement.

 No intraoperative complications occurred, 
no erosion of the urethra and no postoperative in-
fection was observed.

 Patient responses after a median time of 22 
months were available for 24/26 patients. Patients 
were very satisfied (21/24; 87.5%), satisfied (0/26; 
0%), neutral (1/24; 4.2%), dissatisfied (2/24; 8.3%) 
and very dissatisfied (0/24; 0%). 21/24 (87.5%) 
would undergo surgery with the AdVance® sling 
again if they had to decide while 3/24 (12.5%) 
would decline it.

 
DISCUSSION

 The Artificial Urinary Sphincter (AUS) is 
considered the gold standard in the treatment of 
postprostatectomy incontinence (PPI), however, 
there is a need for less invasive treatment options. 
On one hand, there is a significant re-operation rate 
> 35% after 10 years in patients with AUS implata-

tions even in experienced hands (4). One may con-
sider a less invasive treatment form. In addition, 
some men do not have sufficient fine-motor control 
or the motivation to operate the implanted pump 
used with an AUS. Male slings provide an alterna-
tive surgical treatment for patients with PPI who 
are not AUS candidates or who elect not to undergo 
AUS placement.

 The AdVance® sling is a non-compressive 
retrourethral sling that is believed to support the 
dorsal structure of the sphincter. The sling that is 
placed at the proximal bulb moves from a vertical 
to a horizontal position underneath the membranous 
urethra. Therefore, force is applied parallel to the 
urethral lumen, which is in contrast to compressive 
devices. With the sling in correct position, which 
means the sling is not indenting the urethra but slid-
ing against the back of the bulb and bringing the 
bulbar urethra up into the perineum, compression 
is unlikely to occur. Urodynamic studies after Ad-
Vance® sling implantation at baseline and 6 months 
postoperatively did not show any signs of obstruc-
tion (5). Urethroscopy performed immediately af-
ter surgery in the patients of the present series did 
not show obstruction but coaptation of the urethra 
that was easily “open” by simple irrigation of the 
urethra. Interestingly, the recently published data 
show varying success rates after AdVance® sling 
placement: While some authors report success rates 
between 60-80% (6,7), others observed no improve-
ment in 36.5% and even worsening in 9% (8).

 The mechanism of supporting the dorsal 
structure of the sphincter has extensively been de-
scribed by Rocco et al., who showed that urinary 
leakage after radical prostatectomy might result 
from the shortening of anatomical and functional 
sphincter length due to caudal retraction of the ure-
thral sphincteric complex and disruption of the me-
dian posterior fibrous raphe. Careful reconstruction 
of the posterior aspect of the rhabdosphincter dur-
ing radical prostatectomy was shown to markedly 
shorten time to continence (9,10). The AdVance® 
sling mimicks this mechanism by shifting the bulbar 
urethra cranially and serves more as a suspension 
rather than a compression device, for which a so-
phisticated tensioning seems not to be necessary.

 The technique was performed as described 
earlier (3), however, two points of technique are 
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highlighted due to its importance built on our expe-
rience: correct placement of the sling is of crucial 
importance, because a too distally placed sling might 
cause obstruction and even erode into urethra, as de-
scribed in a recently case report of a patient under-
going surgery for an AdVance® sling after radical 
prostatectomy and external beam radiation (11). In 
a correctly placed sling the danger of erosion seems 
minimal because the mesh does not indent the ure-
thra. Instead, it slides against the back of the bulbar 
urethra and draws it up into the perineum. To reach 
correct placement of the sling, the needle should 
come out in the uppermost corner of the triangle be-
tween inferior pubic ramus and bulb.

 Moreover, subcutaneous tunnelling of the 
distal ends of the sling is performed in all patients. 
This might increase the holding capacity of the sling 
(3) and also reduce the likelihood of sling loosening.

 Patient selection is of utmost importance 
when considering AdVance® sling placement. An 
important prerequisite for implantation of the Ad-
Vance® sling is preserved residual sphincter function 
without scar defects, which can be easily assessed by 
urethroscopy. Reasons for not seeing concentric oc-
clusion of the urethral lumen during perineal com-
pression on preoperative urethroscopy may be due to 
large sphincter defects. Urethral mobility is also of 
absolute importance. Postoperative urinoma due to 
dehiscence, preceding therapy with bulking agents, 
or extensive radiation make the urethra immobile 
and are, in our opinion, relative contraindications for 
AdVance® sling placement. For these patients, com-
pressive or readjustable devices are recommended 
at our institution. The Argus® adjustable bulboure-
thral sling.has demonstrated good results even after 
external beam radiation treatment (12), whereas the 
Reemex system showed success in patients with in-
trinsic sphincter deficiency in the mid-term (13).

 There is a question whether the indication 
for the implantation of the AdVance® sling can be 
extended to patients with preoperative radiotherapy 
or perineal surgery. Both therapies are known to po-
tentially cause severe scarring. In the present series 
3 patients underwent radical perineal prostatectomy 
and 5 patients had radiotherapy with a median of 
64 Gy prior to AdVance® sling implantation. Pad-
free rate and patient satisfaction was clearly lower 
in patients with prior radiotherapy, which makes the 

routine use of the AdVance® sling in these patients 
questionable. Extensive information is necessary 
when counselling patients with radiotherapy. This 
might be even more relevant nowadays due to the 
common usage of radiation doses beyond 70 Gy. In-
terestingly, perineal surgery was not associated with 
worse outcome; however, the low number of patients 
has to be considered.

 A potential drawback of the AdVance® sling 
might be that it is not adjustable. Further investiga-
tions will be necessary to evaluate if there is a need 
for a readjustable sling in the long term.

 It has been repeatedly shown that durabil-
ity remains a primary concern with different surgical 
procedures for stress urinary incontinence (14,15). 
For this reason, one year results and results after a 
median f-up of 22 months are presented instead of 
short term results to demonstrate good durability of 
continence status in patients undergoing AdVance® 
sling placement. Stable clinical conditions have been 
observed in 92.3% of patients after a median follow-
up of 22 months, whereas worsening of continence 
status was observed in 2/26 patients after placement 
of the AdVance® sling after 12 and 23 months. In 
one patient with previous radiation therapy wors-
ening occurred after 12 months immediately after 
hard physical work. Loosening of the tape might 
have contributed to this condition. From this time, 
no further deterioration occurred in this patient. In 
accordance with the present data; Cornu, recently 
presented durable results after a mean follow-up of 
21 months, confirming that the AdVance® sling is 
an efficient treatment option also in the mid-term. 
The mentioned study showed slightly lower success 
rates than the present study (no improvement in 22 
vs. 11.5% of patients), but interestingly, Cornu also 
found a trend for an association with previous radia-
tion therapy and treatment failure (16). Bauer and 
coworkers as well demonstrated a high success rate 
of the AdVance® sling of 51.6% cured and 23.8% 
improved patients after thelve months. Of great 
importance is the observation of no worsening at a 
mean follow-up of 27 months compared to the one 
year results in this study (17). Other studies have 
demonstrated that surgeons may even improve func-
tional results with increasing experience (18).

 Side effects after AdVance® sling implanta-
tion in the present study are mild. However, they oc-
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cur frequently and consist of postoperative perineal 
pain and urinary retention. In contrast to recently 
published studies comprising 13 patients with PPI 
and AdVance® sling implantation and urinary reten-
tion rate of 15% (5) and a larger study evaluating 
complications after AdVance® sling implantation 
with a retention rate of 21.3% (19), the postopera-
tive urinary retention rate in the present series (34.6 
%) is substantially higher. Maybe surgical manipula-
tion and consecutive swelling of the urethral mucosa 
might contribute to the temporary retention.  After 
placement of a suprapubic tube, urinary retention re-
solved in all patients within a maximum of 8 weeks. 
The mechanism of urinary retention is unclear; re-
cent urodynamic studies after AdVance® sling place-
ment did not show obstruction (5) and also our ex-
perience is that urethroscopy performed immediately 
after surgery does not show signs of obstruction. The 
TOMS two arms bulbar sling, however, seems to 
have a decreased likelihood for urinary retention in 
patients with minor or moderate post-prostatectomy 
incontinence (20).

 No case of de novo urgency following Ad-
Vance® sling placement was observed. This is a 
well-known complication after placement of midure-
thral slings and is attributed to obstructive or locally 
irritative causes (21). Due to decrease chance of 
urethral obstruction with AdVance® sling, de novo 
urgency should be rarely observed. No cases of in-
fection or erosion were observed, however, urethros-
copy was only performed immediately after surgery, 
but not thereafter on a routine basis. No surgical re-
vision was necessary.

 A limitation of the study is the low number 
of patients with preoperative evaluation of inconti-
nence performed pad tests.

 The present series demonstrates AdVance® 
sling placement to be safe and reproducible. The in-
continence cure and improvement rate is significant; 
however, its use is questionable in patients with pre-
vious radiotherapy.

CONCLUSIONS

AdVance® sling represents a safe and ef-
fective treatment for PPI and offers reproducible 
the mid-term results in terms of postoperative con-

tinence status. Patients with previous radiotherapy 
might not be optimal candidates for AdVance® 
sling placement.

CONFLICT OF INTEREST

 None declared.

 
REFERENCES

1. Catalona WJ, Carvalhal GF, Mager DE, Smith DS: 
Potency, continence and complication rates in 1,870 
consecutive radical retropubic prostatectomies. J 
Urol. 1999; 162: 433-8.

2. Penson DF, McLerran D, Feng Z, Li L, Albertsen 
PC, Gilliland FD, et al.: 5-year urinary and sexual 
outcomes after radical prostatectomy: results from 
the prostate cancer outcomes study. J Urol. 2005; 
173: 1701-5.

3. Rehder P, Gozzi C: Transobturator sling suspension 
for male urinary incontinence including post-radical 
prostatectomy. Eur Urol. 2007; 52: 860-6.

4. Venn SN, Greenwell TJ, Mundy AR: The long-term 
outcome of artificial urinary sphincters. J Urol. 2000; 
164: 702-6; discussion 706-7.

5. Davies TO, Bepple JL, McCammon KA: Urodynamic 
changes and initial results of the AdVance male sling. 
Urology. 2009; 74: 354-7.

6. Gill BC, Swartz MA, Klein JB, Rackley RR, Mon-
tague DK, Vasavada SP, et al.: Patient perceived 
effectiveness of a new male sling as treatment for 
post-prostatectomy incontinence. J Urol. 2010; 
183: 247-52.

7. Cornu JN, Sèbe P, Ciofu C, Peyrat L, Beley S, Tligui 
M, et al.: The AdVance transobturator male sling for 
postprostatectomy incontinence: clinical results of a 
prospective evaluation after a minimum follow-up of 
6 months. Eur Urol. 2009; 56: 923-7.

8. Cornel EB, Elzevier HW, Putter H: Can advance 
transobturator sling suspension cure male urinary 
postoperative stress incontinence? J Urol. 2010; 
183: 1459-63.

9. Rocco F, Carmignani L, Acquati P, Gadda F, Dell’Orto 
P, Rocco B, et al.: Early continence recovery after 
open radical prostatectomy with restoration of the 
posterior aspect of the rhabdosphincter. Eur Urol. 
2007; 52: 376-83.



494

The AdVance® sling system:  Mid-Term Results

16. Cornu JN, Sèbe P, Ciofu C, Peyrat L, Cussenot O, 
Haab F: Mid-term evaluation of the transobtura-
tor male sling for post-prostatectomy incontinence: 
focus on prognostic factors. BJU Int. 2010; 18. doi: 
10.1111/j.1464-410X.2010.09765.x. [Epub ahead of 
print]

17. Bauer RM, Soljanik I, Füllhase C, Karl A, Becker 
A, Stief CG, et al.: Mid-term results for the retrolu-
minar transobturator sling suspension for stress uri-
nary incontinence after prostatectomy. BJU Int. 2010; 
30. doi: 10.1111/j.1464-410X.2010.09729.x. [Epub 
ahead of print]

18. Rehder P, Freiin von Gleissenthall G, Pichler R, 
Glodny B: The treatment of postprostatectomy incon-
tinence with the retroluminal transobturator reposi-
tioning sling (Advance): lessons learnt from accumu-
lative experience. Arch Esp Urol. 2009; 62: 860-70.

19. Bauer RM, Mayer ME, May F, Gratzke C, Buchner A, 
Soljanik I, et al.: Complications of the AdVance tran-
sobturator male sling in the treatment of male stress 
urinary incontinence. Urology. 2010; 75: 1494-8.

20. Grise P, Geraud M, Geraud M, Lienhart J, Le Portz 
B, Bubenheim M, et al.: Transobturator male sling 
TOMS for the treatment of stress post-prostatectomy 
incontinence, initial experience and results with one 
year’s experience. Int Braz J Urol. 2009; 35: 706-13; 
discussion 714-5.

21. Rapp DE, Kobashi KC: The evolution of midurethral 
slings. Nat Clin Pract Urol. 2008; 5: 194-201.

_____________________
Submitted for publication:

July 13, 2010

_____________________
Accepted after revision:

 January 26, 2011

10. Rocco F, Carmignani L, Acquati P, Gadda F, 
Dell’Orto P, Rocco B, et al.: Restoration of poste-
rior aspect of rhabdosphincter shortens continence 
time after radical retropubic prostatectomy. J Urol. 
2006; 175: 2201-6.

11. Harris SE, Guralnick ML, O’Connor RC: Urethral 
erosion of transobturator male sling. Urology. 2009; 
73: 443.e19-20.

12. Hübner WA, Gallistl H, Rutkowski M, Huber ER: 
Adjustable bulbourethral male sling: experience af-
ter 101 cases of moderate-to-severe male stress uri-
nary incontinence. BJU Int. 2011; 107: 777-82. doi: 
10.1111/j.1464-410X.2010.09619.x.

13. Araco F, Gravante G, Dati S, Bulzomi’ V, Sesti F, 
Piccione E: Results 1 year after the Reemex system 
was applied for the treatment of stress urinary incon-
tinence caused by intrinsic sphincter deficiency. Int 
Urogynecol J Pelvic Floor Dysfunct. 2008; 19: 783-6.

14. Kershen RT, Dmochowski RR, Appell RA: Beyond 
collagen: injectable therapies for the treatment of fe-
male stress urinary incontinence in the new millen-
nium. Urol Clin North Am. 2002; 29: 559-74.

15. Giri SK, Hickey JP, Sil D, Mabadeje O, Shaikh 
FM, Narasimhulu G, et al.: The long-term results 
of pubovaginal sling surgery using acellular cross-
linked porcine dermis in the treatment of urody-
namic stress incontinence. J Urol. 2006; 175: 1788-
92; discussion 1793.

_____________________
Correspondence address:
Dr. Andreas P. Berger
Department of Urology,
Academic Teaching Hospital Feldkirch
Carinagasse 47, A-6800 Feldkirch
Fax.: + 43 5522 303-7550
E-mail: andreas.p.berger@gmx.at



495

Apoptotic markers in semen of infertile men: Association with 
cigarette smoking
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ABSTRACT

Medical Biochemistry (NTEM), Dermatology (MEMA) and Andrology (NTEM) Departments Faculty of 
Medicine, Assiut, Egypt

Objectives: (i) To examine the role of apoptosis in the pathogenesis of DNA damage in semen from infertile men. (ii) To 
assess the effects of smoking on apoptotic markers and seminal parameters among infertile men. (iii) To assess the cor-
relation of apoptosis with conventional semen parameters.
Materials and Methods: The study was carried out on 70 men with idiopathic infertility, divided into two groups: thirty 
infertile non smokers and forty infertile smokers. In addition to 60 fertile men (30 non smokers and 30 smokers) as con-
trol group. Each subject provided semen for analysis of parameters, determination of % of DNA fragmentation, s-Fas, 
caspase-3 activity levels and cotinine levels.
Results: The results revealed that infertile men, particularly smokers have significantly lower semen variables and sig-
nificantly higher levels of apoptotic variables (% of DNA fragmentation, s-Fas and caspase-3 activity) in addition to 
cotinine.
Conclusions: The present findings provide additional evidence supporting the importance of the evaluation of apoptotic 
markers to test male infertility particularly among smokers.
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INTRODUCTION

Despite worldwide anti-smoking cam-
paigns, cigarette smoking is very common. A 
strong body of evidence has indicated the negative 
effect of cigarette smoking on male fertility (1).

 Cotinine is widely applied as a marker of 
both tobacco use and exposure to environmental 
tobacco smoke because it has a longer half-life 
(average, 18 to 20 hours) than nicotine does (av-
erage, 2 to 3 hours) (2). The cotinine level was 
shown to be associated with modest reduction 
in semen quality, so smokers with marginal se-
men quality might be categorizes as infertile men. 
However, it is controversial whether nicotine or 

its metabolite cotinine are responsible for harmful 
effects on sperm kinetic parameters (3).

 Many studies have associated cigarette 
smoking and male infertility; but the exact mo-
lecular mechanisms are not well understood (4).

 Sperm DNA damage and sperm apoptosis 
have been considered as potentially useful indices 
of male fertility. Apoptosis is a mode of cellular 
death based on a genetic mechanism that induces 
a series of cellular, morphological and biochemi-
cal alterations, leading the cell death (5). In mam-
malian testes, clonal expansion is excessive and 
thus requiring a mechanism such as apoptosis to 
match the number of germ cells with the support-
ive capacity of Sertoli cells (6). Sperm DNA in-
tegrity is essential for the accurate transmission 
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of genetic information. Any form of sperm chromatin 
abnormalities or DNA damage may result in male in-
fertility (7,8). Moreover, the study of Calogero et al., 
(9) showed that cigarettes smoke extract has a negative 
impact on sperm motility and DNA/chromatin integ-
rity in a concentration- and time-dependent manner.

 One factor implicated in sperm apoptosis is 
the cell surface protein, Fas. The interaction between 
Fas (CD95/Apo-1) a type I transmembrane glycopro-
tein receptor and cellular death inducing ligand a type 
II transmemberane glycoprotein (Fas L) plays an im-
portant role in triggering the apoptotic pathway. Both 
Fas and Fas L exist as membrane bound and soluble 
forms. It is suggested that sFas may be a marker of 
overall apoptosis triggering, at the same time regulat-
ing apoptosis by competing with the cell surface re-
ceptor. Previous reports have suggested that the Fas-
mediated system is implicated in the elimination of 
defective spermatozoa from the ejaculate and shows 
possible irregularities that could account for certain 
forms of male infertility (10-12).

 The apoptotic cell death is a highly regulated 
process that in many cases requires activation of cas-
pases, a superfamily of cysteine aspartyl-specific pro-
teases. Caspase-3, an executioner caspase is thought 
to play a central role in apoptosis in a wide variety 
of cells. The presence of activated form of caspase-3 
marks the point of no return within the complex apop-
totic signaling cascade (13,14). Interestingly, higher 
percentage of spermatozoa with activated caspases 
was found in infertile men confirming the existence of 
a caspase-dependant apoptotic pathway in ejaculated 
human sperm (15).

 The objectives of the present study are: (i) 
To examine the role of apoptosis in the pathogen-
esis of DNA damage in semen from infertile men. 
(ii) To assess the effects of smoking on apoptotic 
markers and seminal parameters among infertile 
men. (iii) To assess the correlation of apoptosis 
with conventional semen parameters (sperm con-
centration, motility and morphology).

MATERIALS AND METHODS

 The Ethics Committee of Faculty of 
Medicine, Assiut University approved the study. 
Informed consent was obtained from each par-

ticipant before entering the study. The study was 
carried out on 70 men with idiopathic infertility 
who attended the Infertility Clinic of Andrology 
Department of Assiut University from May 2006 
to June 2008. All of them had been married for > 
2 years and failed conception for ≥ 1 year, with 
unprotected intercourse. They were diagnosed as 
idiopathic oligoasthenoteratozoospermia (iOAT). 
Female factors were excluded by a gynecologist 
as indicated by physical and laboratory examina-
tions. A complete detailed infertility sheet was 
reviewed with each participant by a physician at 
the time of the physical examination. The sheet 
included information on occupation, smoking 
habits (e.g. number of cigarettes smoked per day, 
number of years of smoking, brand of cigarette, 
and whether or not others smoked in the house) 
and consumption of caffeine.  Complete general 
and local genitalia examination were carried to 
exclude signs of hypogonadism. The genitalia 
were also, examined to exclude scrotal varico-
cele, cryptorchidism and congenital anomalies. 
Selected men had normal serum levels of growth 
hormone, FSH, LH, testosterone, estradiol, pro-
lactin and thyroid hormones. The exclusion cri-
teria included leucospermia, frank pyospermia, 
hemospermia or chronic urinary tract infection; 
history of intake of medications or tonics; azo-
ospermia; and age above 45 years old, to avoid 
effects of aging on sperm variables. Also, any 
participants with history of injury to the testes, 
varicocele, hydrocele, undescended testis, his-
tory of chronic illness and long-term medication 
were excluded from the study. They were divided 
into two groups: thirty infertile nonsmokers with 
mean age (± SD) 33.03 ± 5.91 years old and forty 
infertile smokers with mean age (± SD) 31.60 ± 
5.10 years old. Smokers were categorized accord-
ing to smoking status into mild (≤ 10 cigarettes 
per day), moderate (> 10 and ≤ 20 cigarettes per 
day) and heavy smokers (> 20 cigarettes per day).

 In addition, the study included 60 fertile 
men (controls): they were healthy subjects with 
normal semen parameters. The partners of fertile 
men had to be pregnant or to have delivered a 
child within the previous two years. They were 
divided into two groups (30 men each): Fertile 
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†P: group III versus I; ‡P: group IV versus II; §P: group IV versus III
***: P<0.001; *:P<0.05; NS: non significant

Table 1 - Demographic variables and semen parameters in infertile men and fertile controls.

nonsmokers with mean age (± SD) 31.83 ± 4.33 
years old and fertile smokers with mean age (± 
SD) 31.70 ± 4.09 years old. Demographic vari-
ables and semen parameters in infertile men and 
fertile groups are presented in Table-1.

Table 1 - Demographic variables and semen parameters in infertile men and fertile 

controls. 

 
Patients groups 

 
Fertile  Infertile 

Group I 
Non smokers 

(n=30) 

Group II 
smokers  (n=30) 

Group III 
non smokers  

(n=30) 

Group IV 
smokers  
(n = 40) 

Age 

(years) 

Mean ± SD 31.83 ± 4.33 31.70 ± 4.09 33.03 ± 5.91 31.60 ± 5.10 

Range 25-40 26-41 24-45 25-45 

significance   † P NS ‡P NS §P NS  

Number of 

cigarettes/day 

 

Mean ± SD - 12.96 ± 6.93 - 14.60±7.12 

Range - 2-22 - 2-25 

 ‡P NS 

Duration of smoking 

(years) 

Mean ± SD - 11.70±3.75 - 12.02±5.23 

Range - 7-20 - 5-27 

‡PNS 

Volume (mL) Mean ±SD 3.74±0.71 3.31±0.89 3.16±0.92 3.07±0.88 

Range 2.5-5.5 2-5 1.5-5 1.5-4.5 

significance   †P* ‡P NS §P NS 

Sperm concentration 

x106 

Mean ±SD 66.16±21.44 61.66±19.84 21.73±5.25 18.85±4.27 

Range 30-100 30-100 15-35 10-27 

significance   †P*** ‡P*** §P NS 

Motility % (A+B) Mean ±SD 61.60±8.53 58.60±5.35 31.66±5.62 29.90±4.72 

Range 50-80 50-70 25-40 22-40 

significance   †P*** ‡P*** §P NS 

% of normal forms Mean ±SD 39.66±8.50 35.00±5.08 12.60±2.02 10.05±1.43 

Range 30-60 30-45 10-17 8-12 

significance   †P*** ‡P*** §P* 

 

 

†P: group III versus I; ‡P: group IV versus II; §P: group IV versus III 

***: P<0.001; *:P<0.05; NS: non significant 
Semen samples: The samples were self-

collected into 50 mL sterile plastic screw-capped 
containers, after 3-5 days of sexual abstinence. They 
were allowed to liquefy for 30 minutes at room tem-
perature (22°C) and were then evaluated according to 
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Human Fas/Apo-1 levels were determined 
in seminal fluid by an ELISA technique using an 
immunoassay kit, (Cat. No. KHS 9502, supplied by 
Biosource International Inc. California, USA) (19). 
Seminal caspase-3 proteolytic activity was performed 
using the ApoTarget Caspase-3/CPP32 Colorimetric 
protease assay, Cat. No. KHZ0022 provided by Bio-
source International Inc. California, USA (20). The 
activity of caspase-3 was calculated as a ratio of opti-
cal density of caspase-3 to the protein concentration 
(mg) of each cell lysate. Protein concentration was de-
termined by the method of Lowery et al. (21). Seminal 
plasma cotinine levels were determined by the chemi-
cal method described by Smith et al. (22).

STATISTICAL ANALYSIS

 Data were analyzed using statistical pro-
gram (SPSS Version 11). The results were presented 
as mean ± SD. Normally distributed data were ana-
lyzed using two tailed paired or unpaired student t-
test while abnormally distributed data (skewed) were 
statistically analyzed using Mann-Whitney test. For 
multiple comparisons, one-way analysis of variance 
(ONE-WAY-ANOVA) test followed by Least Signifi-
cant Difference (LSD) were used. Pearson correlation 
coefficient was used for correlations. A value of p < 
0.05 was considered to be significant.

RESULTS

The demographic variables and semen param-
eters in infertile men and fertile controls are presented 
in Table-1. Infertile men (non smokers and smokers) 
showed significant lower values of semen parameters 
in comparison to those of their corresponding controls. 
Infertile smokers showed significant lower % of nor-
mal forms than that of non smokers (p < 0.05). Table-2 
demonstrates seminal plasma levels of % of DNA 
fragmentation, s-Fas, caspase-3 activity and cotinine 
in infertile men and fertile controls. Significant higher 
levels of semen % of DNA fragmentation, s-Fas cas-
pase-3 activity and cotinine were observed in infertile 
men particularly among smokers (p < 0.001). Infertile 
men with heavy smoking status were significantly old-
er in age, had a longer duration of smoking and had 
significant lower semen parameters than those of mild 

guidelines of World Health Organization criteria (16). 
The variables taken into consideration were: ejaculate 
volume (mL), sperm concentration (n x 106/mL), for-
ward motility (%) (WHO A + B, where A and B in-
dicate rapid and slow progressively motile spermato-
zoa, respectively) and morphology (%normal forms). 
Morphological differentiation of sperms was carried 
out by light microscopy examination of the stained 
smears (by Spermac stain Kit, Catolog No FP09 SPS, 
supplied by Stain Enterprises Inc., RSA) (17).

 Infertile patients with iOAT were selected 
with a sperm concentration of < 20 million/mL, pro-
gressive motility (grade A+B) of < 50% with a de-
crease in rapid linear forward progression (grade A) 
of < 25% and < 30% of normal forms. Samples with 
a white blood cell count of > 1 million/mL or positive 
culture were excluded.

After the above analysis each sample was 
divided into two tubes, centrifuged at 1000 g for 10 
min., followed by an additional centrifugation of the 
supernatant at 4000 g for 20 min. The supernatant was 
collected and stored frozen at - 70°C to be used for 
assay of seminal Fas/Apo-1 and cotinine levels. The 
seminal pellet of one tube was reconstituted in warm 
trichloroacetic acid (TCA) 25 % (1:1, V/V) followed 
by centrifugation. Then the supernatant was collected 
and the pellet was reconstituted in 200 µL hypotonic 
lysis buffer then each was stored frozen at - 70°C till 
time of assay of sperm DNA fragmentation. The semi-
nal pellet of the second tube was reconstituted in 500 
µL hypotonic lysis buffer then stored frozen at - 70°C 
till time of assay of the activity of caspase-3.

 Sperm DNA fragmentation was determined 
by a colorimetric assay (18). Briefly, 200 µL perchlo-
ric acid (0.5 M) was added to the pellet (reconstituted 
in 200 µL hypotonic lysis buffer) containing native 
DNA and to the supernatant containing fragmented 
DNA, followed by the addition of 2 volumes of a so-
lution containing 0.088 M diphenylamine, 98% V/V 
glacial acetic acid, 1.5 % V/V sulfuric acid and 0.5% 
acetaldehyde solution. The samples were kept at 4°C 
for 48 hours. The developed color was then spectro-
photometrically measured at 575 nm. The percentage 
of DNA fragmentation was expressed by the formula:

Percent of DNA fragmentation = OD 575 supernatant X 100
OD 575 supernatant + OD 575 pellet



499

Male infertility, cigarette smoking and apoptosis

and moderate smoking (Table-3). Also, significant 
higher levels of seminal % of DNA fragmentation, s-
Fas caspase-3 activity and cotinine were observed in 
moderate and heavy smokers in comparison to those of 
mild smokers, with significant highest levels in heavy 
smokers (p < 0.001) (Table-4). Correlation coefficient 
(r) among various bioindices in infertile smokers is 
presented in Table-5. Significant positive correlations 
were observed between age, number of cigarettes/day, 
duration of smoking (years), % of DNA fragmenta-

tion, s-Fas, caspase-3 activity and cotinine. Also, each 
of age, number of cigarettes/day, duration of smoking 
(years), % of DNA fragmentation, s-Fas, caspase-3 
activity and cotinine was significantly negatively cor-
related with each of semen parameters. 

DISCUSSION

Many studies have examined the effects of 
cigarette smoking on male fertility and the results 

Table 2.  Plasma levels of % of DNA fragmentation, s-Fas, Caspase-3 activity and cotinine in infertile men and fertile 
controls.

Table 2 - Plasma levels of % of DNA fragmentation, s-Fas, Caspase-3 activity and 
cotinine in infertile men and fertile controls. 
 
Parameters 

 

Groups 

 % of DNA 

fragmentation 

s-Fas (ng/mL) Caspase-3 

(pmol/min/mg 

protein) 

Cotinine 

(ng/mL) 

Group I 

(Fertile non smokers) 

(n =30) 

 

Mean ± SD 

Range 

 

8.206 ± 2.974 

3-13 

 

4.246 ± 0.95 

3 – 6.5 

 

22.333 ± 4.68 

15-30 

 

12.62 ± 2.14 

10-17 

Group II 

(Fertile smokers) 

(n =30) 

 

Mean ± SD 

Range 

 

10.526 ± 2.440 

6-15 

5.083 ± 1.22 

3-7 

 

24.133 ± 4.44 

17-32 

1068.3 ± 173.9 

800-1400 

Group III 

(Infertile non smokers) 

(n =30) 

 

Mean ± SD 

Range 

 

22.280 ± 4.65 

15-30 

†P*** 

 

8.756 ± 0.87 

7-10.5 

†P*** 

 

59.73 ± 10.56 

40-77 

†P*** 

 

13.35 ± 2.75 

9-19 

†P:NS 

Group IV 

(Infertile smokers ) 

(n =40) 

 

Mean ± SD 

Range 

 

30.550 ± 6.26 

19-40 

‡P*** 

§P*** 

 

10.380±1.04      

8.5 – 12 

‡P*** 

§P** 

 

67.75 ± 9.16 

50-85 

‡P*** 

§P*** 

 

1355 ± 259.1 

1000 – 1800 

‡P*** 

§P*** 

 
 
†P: group III versus I; ‡P: group IV versus II; §P: group IV versus III 
***: P<0.001; **: P<0.01; NS: non significant 

†P: group III versus I; ‡P: group IV versus II; §P: group IV versus III
***: P<0.001; **: P<0.01; NS: non significant
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prominent among moderate and heavy smokers in 
comparison to those of mild smokers. Moreover, 
cotinine showed signifi cant positive correlations 
with each of number of cigarettes smoked /day, du-
ration of smoking and signifi cant negative correla-
tions with each of semen parameters.

 Different studies have assessed the rela-
tionship between smoking and semen quality us-

have suggested a substantial negative impact on 
sperm production, motility and morphology (23-26).

 The present study revealed signifi cant low-
er values of semen parameters (particularly in % 
of normal forms) and signifi cant higher % of DNA 
fragmentation and cotinine levels in semen of infer-
tile smokers in comparison to those of the controls 
and infertile non smokers. These fi ndings were very 

Table 3.  Demographic variables and semen parameters in infertile men according to smoking status.

Mild smokers: (≤ 10 cigarettes per day); Moderate smokers: (>10 and ≤ 20 cigarettes per day); Heavy smokers: (> 20 cigarettes per day).
†P: versus mild smokers; ‡P: versus moderate smokers; *: P< 0.05; **: P< 0.01; ***: P<0.001; NS: non signifi cant

Table 3 - Demographic variables and semen parameters in infertile men according to 
smoking status. 
 
 

 Mild smokers 

(n=10) 

Moderate smokers 

(n=19) 

Heavy smokers  

(n=11) 

Age 

(years) 

Mean ± SD 26.50 ± 1.26 31.36 ± 3.45 36.63 ± 4.98 

Range 25-28 26-40 30-45 

significance  †P** †P*** ‡P *** 

Number of 

cigarettes/day 

 

Mean ± SD 5.0 ± 2.44 14.84 ± 3.43 22.90 ± 1.70 

Range 2-9 11-20 21-25 

significance  †P*** †P*** ‡P*** 

Duration of 

smoking (years) 

Mean ± SD 8.30 ± 2.40 11.10 ± 3.81 17.00 ± 5.72 

Range 5-11 5-20 

 

10-27 

significance  †PNS †P*** ‡P** 

Volume (mL) Mean ± SD 3.80 ± 0.34 3.29 ± 0.73 2.02 ± 0.42 

Range 3.5-5.5 2-4 1.5-2.5 

significance  †P* †P*** ‡P*** 

Sperm 

concentration 

x106/mL 

Mean ± SD 23.90 ± 2.92 18.73 ± 2.02 14.45 ± 3.07 

Range 18-27 15-22 10-19 

significance  †P*** †P*** ‡P*** 

Motility % (A+B) Mean ± SD 35.80 ± 3.82 29.52 ± 2.63 25.18 ± 1.32 

Range 31-40 25-35 22-27 

significance  †P*** †P*** ‡P*** 

% of normal 

forms 

Mean ± SD 11.70 ± 0.48 10.15 ± 0.95 8.36 ± 0.50 

Range 11-12 8-12 8-9 

significance  †P*** †P*** ‡P*** 

 
 
Mild smokers: (  10 cigarettes per day); Moderate smokers: (>10 and 20 cigarettes per day); Heavy 
smokers: (> 20 cigarettes per day). 
†P: versus mild smokers; ‡P: versus moderate smokers; *: P< 0.05; **: P< 0.01; ***: P<0.001; NS: non 
significant 
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ing seminal cotinine as a measure of tobacco con-
sumption. The present fi ndings agree with those of 
previous studies (1,3,25-28). On the contrary, some 
researches reported different results (29-32). They 
reported that smoking did not affect conventional 
semen variables. Moreover, Ozgur et al. (33) re-
ported that heavy smokers have a higher percent-
age of rapidly progressive spermatozoa than light 
smokers. Hassa et al. (31) added that number of 
cigarettes/day did not correlate with any of sperm 
parameters. However, Collodel et al.,(26) reported 
that although the semen quality of males with id-
iopathic infertility seems to not be dramatically 
affected by cigarette consumption, heavy smok-
ers show signifi cantly lower sperm concentration. 
They attributed this discrepancy to the small size of 
sample group, or to the possibility that non-smoker 
patients may have been exposed to second hand 
smoke, which can cause immediate harm (23) and 
in particular, to prenatal exposure to tobacco smoke 

which has been demonstrated to have an adverse 
effect on semen quality (34).

 The mechanism behind the harmful effect of 
smoking on semen quality is not fully understood. 
Disturbance of the hypothalamo–pituitary–gonadal 
system (35) or mild hypoxia caused by the disrup-
tion of the testicular microcirculation (36) are pos-
sible explanations, but a direct toxic effect of the 
many chemical components in cigarette smoking on 
the germinative epithelium is a more likely (37,38). 
Oxidants in cigarette smoke are thought to damage 
sperm DNA, and smokers have more oxidative DNA 
damage in their sperm than do non-smokers (39). 
An adverse effect of reactive oxygen species (ROS) 
on sperm quality is a possibility that could justify 
the observed sperm damage, since elevated levels 
of ROS have been found in infertile smoking men 
(28,40). Another causative factor would be the fact 
that seminal plasma in smokers contains lower levels 
of antioxidants than that of non smokers (28,41).

Table 4 - Seminal plasma levels of % of DNA fragmentation, s-Fas, Caspase-3 activity 

and cotinine in infertile men according to smoking status. 

 
Parameters 

 

Groups 

 % of DNA 

fragmentation 

s-Fas (ng/mL) Caspase-3 

(pmol/min/mg 

protein) 

Cotinine (ng/mL) 

Mild smokers 

(n =10) 

Mean ± SD 

Range 

22.99 ± 2.63 

19-27 

9.09 ± 0.40 

8.5-9.8 

56.70 ± 3.56 

50-62 

1075 ± 54.0 

1000-1150 

Moderate smokers 

(n =19) 

Mean ± SD 

Range 

30.45 ± 4.10 

22.5-38 

†P*** 

10.35 ± 0.61 

9.2-12.0 

†P*** 

67.89±6.08 

55-83 

†P*** 

1313.1 ± 158.8 

1100-1700 

†P*** 

Heavy smokers 

(n =11) 

Mean ± SD 

Range 

37.59 ± 2.18 

33.4-40 

†P*** 

‡P*** 

11.60 ± 0.31 

11-12 

†P*** 

‡P*** 

77.54 ± 4.65 

72-85 

†P*** 

‡P*** 

1681.8 ± 120.9 

1450-1800 

†P:*** 

‡P*** 

 
 
 
Mild smokers: ( 10 cigarettes per day).; Moderate smokers: (>10 and 20 cigarettes per day); Heavy 
smokers: (>20 cigarettes per day). 
†P: versus mild smokers; ‡P: versus moderate smokers 
***: P<0.001 
NS: non significant 

Table 4.  Seminal plasma levels of % of DNA fragmentation, s-Fas, Caspase-3 activity and cotinine in infertile men ac-
cording to smoking status.

Mild smokers: ( ≤ 10 cigarettes per day).; Moderate smokers: (>10 and ≤ 20 cigarettes per day); Heavy smokers: (>20 cigarettes per day).
†P: versus mild smokers; ‡P: versus moderate smokers
***: P<0.001
NS: non signifi cant
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 Sperm nuclear chromatin abnormalities/ 
DNA damage could occur at the time of or result 
from DNA packing at spermatogenesis (42). Alter-
natively, it could be the result of free-radical induced 
damage (43) or a consequence of apoptosis (44). The 
observed findings of the present study that infertile 
men with poor semen quality have increased DNA 
fragmentation agree with many other studies that es-
tablished the fact that infertile men have higher DNA 
strand damage than fertile men (particularly in smok-
ers) (28,32,44-47). Moreover, % of DNA fragmenta-
tion was significantly negatively correlated with each 
of semen parameters. These findings are consistent 

with others (5,45,46,48,49). However, they disagree 
with Sepaniak et al. (32); Saleh et al. (40). They con-
cluded that sperm DNA damage analysis usually 
reveals hidden abnormalities in men with infertility 
that is classified as an idiopathic based on appar-
ently normal semen parameters (40). Previous “in 
vivo” studies showed that benzo(a)pyrene, a carcino-
genic polycyclic aromatic hydrocarbon resulting from 
cigarette combustion, is able to bind to DNA form-
ing adducts. These adducts have been reported to be 
increased in spermatozoa of smoking men compared 
with non-smoking and show a direct correlation with 
plasma concentration of cotinine (50). However, Ex-

Table 5.  Correlation coefficient (r) among various bioindices in infertile smokers.

Pearson’s correlation was used.
**: P<0.01; ***: P<0.001

Table 5 - Correlation coefficient (r) among various bioindices in infertile smokers. 

 

 Age Number of 

cigarettes/day 

Duration of 

smoking 

% of 

DNA 

fragme

ntation 

s-Fas Caspase-3 Cotinine 

Number of 

cigarettes/day 

0.790***       

Duration of smoking 0.897*** 0.656**      

% of DNA 

fragmentation 

0.729** 0.921*** 0.643**     

s-Fas 0.718** 0.907*** 0.617** 0.908***    

Caspase-3 0.684** 0.867*** 0.575** 0.919*** 0.941***   

Cotinine  0.748*** 0.913*** 0.662** 0.954*** 0.888*** 0.903***  

Volume  -0.662** -0.786*** -0.673** -0.846*** -0.770** -0.788*** -0.893*** 

Sperm concentration  -0.713** -0.858*** -0.581** -0.886*** -0.878*** -0.886*** -0.912*** 

Motility % -0.688** -0.867*** -0.576** -0.884*** -0.886*** -0.879*** -0.861*** 

% of normal forms -0.751** -0.876*** -0.667** -0.878*** -0.869*** -0.863*** -0.913*** 

 
 
Pearson's correlation was used. 
**: P<0.01; ***: P<0.001 

 



503

Male infertility, cigarette smoking and apoptosis

posure of spermatozoa obtained from healthy men 
with normal sperm parameters to cigarette smoke ex-
tract (CSE) resulted in sperm apoptosis, suggested by 
the increased number of spermatozoa with phospha-
tidyl-serine (PS) externalization and with fragmented 
DNA (sign of late apoptosis) after both short- and 
long term incubation (9).

 The regulation of apoptosis is based on the 
intracellular dominance of various proteins that in-
duce or inhibit the apoptotic process (51). In the 
present study, seminal s-Fas levels were significantly 
higher in infertile men particularly among smokers 
with highest levels in heavy smokers. Also, signifi-
cant negative correlations were observed between s-
Fas and each of semen parameters. Similar findings 
were reported by previous studies. The Fas system 
is a widely recognized as a key physiological regula-
tor of apoptosis of testicular germ cells (52). Sakkas 
et al. (11) reported that the number of spermatozoa 
expressing Fas is low in men with normal sperm 
parameters but higher in men with abnormal sperm 
parameters. They predicted that the Sertoli cells do 
not produce adequate levels of FasL and thus could 
not sufficiently trigger the Fas pathway in develop-
ing spermatogonia. Production of ejaculated sper-
matozoa that possess apoptotic markers, indicate 
that in some men with abnormal sperm parameters, 
an “abortive apoptosis” has taken place. They would 
therefore predict that the normal apoptotic mecha-
nisms have, misfunctioned, been overridden, or not 
been completed due to the release of the “quasi-apop-
totic” spermatozoa into the seminiferous tubule (53). 
However, the study of Pentikainen et al, (1999) (54) 
provided that the Fas system may, not be the only 
mechanism relied upon to mediate apoptosis in the 
testes as, interestingly, Fas- and FasL-deficient mice 
are fertile. Other systems may also play key roles in 
regulating apoptosis.

 It is well known that one of the earliest and 
most consistent observed features of apoptosis is the 
activation of caspases. The present study showed 
significant higher levels of seminal caspase-3 ac-
tivity in infertile men, particularly among smokers 
in comparison to those of the controls and infertile 
non smokers. Significant higher levels of seminal 
caspase-3 activity were found in heavy smokers in 
comparison to those of mild and moderate smokers. 

Also, significant negative correlations were observed 
between caspase-3 and each of semen parameters. 
These findings agree with those of previous studies 
(13,15,55,56).

 Moreover, several lines of evidence associat-
ed low sperm motility and poor morphology with the 
presence of high caspase, regardless of the method 
for caspase determination (14,56). Paasch et al. (15) 
reported that caspases are not completely removed 
during undisturbed spermatogenesis and may there-
fore be contributors of inhibition of normal sperm 
function. The present finding that seminal caspase-3 
activity was significantly positively correlated with % 
of DNA fragmentation agree with those of previous 
reports (13, 14, 56). Moreover, Weng et al. (13) found 
that % of DNA fragmentation appeared to be rela-
tively higher than the percentage of sperm that had 
positive immunostaining for active caspase-3. They 
attributed this to a temporal dissociation between cas-
pase activation and the expression of cellular changes 
suggestive of apoptosis. Alternatively, triggering of 
PS externalization and DNA fragmentation could be 
due to activation of other caspases or cellular path-
ways. Understanding of these mechanisms may pro-
vide the means to manipulate apoptosis for therapy.

 The present study, also, revealed significant 
negative correlation between age and each of se-
men parameters. These findings are consistent with 
those of others (57-60). Levitas et al. (59) added that 
the most significant reduction in sperm parameters 
occurred after the age of 55 years old. However it 
disagrees with those of Chen et al. (61); Winkle et 
al. (62). However, in an earlier study they found in-
verse associations between age and sperm concentra-
tion, motility and morphology. They attributed those 
findings to an older population of males compared to 
their earlier study (63). Also, age was significantly 
positively correlated with the studied apoptotic mark-
ers. These findings disagree with those of Gandini et 
al. (64) as they did not find any correlation in studied 
groups. They added that this is not an absolute find-
ing and relates only to the patients in their study.  

 Study limitations
 The present study has the following limita-

tions: small number of the studied subjects. Another 
limitation is that the information on current smoking 
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was, as all other variables, collected through self-com-
pleted questionnaires, which may have introduced a 
risk of misclassification of the exposure variable and 
lack of accurate smoking dose information. Neverthe-
less, underreporting of current smoking would have 
caused the underestimation of the true association.

CONCLUSIONS

 The present findings support the impor-
tance of apoptotic markers evaluation to workup 
male infertility, particularly among smokers. More-
over, cigarette smoking may have negative impact 
on sperm quality and DNA integrity. Therefore, it 
would be advisable for men to abstain from smok-
ing to avoid decreased fertility.
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Socioeconomic status is an independent predictor of biochemical 
recurrence among patients with prostate cancer who undergo 
radical prostatectomy
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ABSTRACT

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

Purpose: Socioeconomic status (SES) may influence cancer characteristics and behavior in several aspects. We analyzed 
PCa characteristics and behavior among low income uninsured men, and compare them to high income patients with 
health insurance in a developing country.
Materials and Methods: A retrospective case-control study was performed on 934 patients with clinically localized PCa 
who underwent radical prostatectomy between March, 1999 and July, 2009. Patients were divided in two groups, accord-
ing to their SES. In group 1 (n=380), all had low income, low educational levels and couldn’t afford medical insurance. 
In group 2 (n=554), all had higher income, higher education and had medical insurance.
Results: Patients from group 1 were older, had higher Gleason scores, higher rates of seminal vesicle and bladder neck 
involvement. The Kaplan Meier disease-free survival curve demonstrated that after a follow-up of four years, about 50% 
of uninsured patients had biochemical recurrence, versus 21% of insured patients (Log rank test: p < 0.001). A multivari-
ate Cox regression analysis for the risk of disease recurrence demonstrated that only PSA levels, Gleason score, seminal 
vesicle involvement and SES were statistically significant variables. Patients with a low SES presented 1.8 times the risk 
of recurrence as compared to patients with a high SES.
Conclusions: Patients with low SES were older, presented more aggressive PCa characteristics and a high rate of disease 
recurrence. A low SES constituted an independent predictor for disease recurrence.
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INTRODUCTION

Prostate cancer (PCa) remains the most 
common non-cutaneous tumor in incidence and the 
second in mortality among North American men. It 
is estimated 192,280 new cases and 27,360 deaths 
in USA in 2009 (1). Being 13% of all cancers that 
affect men, it has a great socioeconomic impor-
tance. The widespread use of prostatic specific anti-
gen (PSA) in PCa screening during the last two de-
cades has led to an increase in diagnosis of localized 

disease, with mortality declining in synchrony with 
this risk migration (2).

 Socioeconomic status (SES) may influence 
cancer characteristics and behavior in several as-
pects, mainly due to its influences on lifestyle and 
exposure to environmental risk factors, as well as 
access and utilization of health care services (3-
5). Clegg et al. (5), analyzing 15,357 patients from 
the Surveillance, Epidemiology, and End Results 
(SEER) database and the National Longitudinal 
Mortality Study (NLMS) reported greater rates of 
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lung cancer and an increased incidence of distant-
stage breast and PCa among low-income patients. 
Further data regarding PCa have reported higher 
mortality rates among patients in the low levels 
of SES (4). Likewise, recent studies have dem-
onstrated that despite the widespread adoption of 
PSA screening, the diagnosis of low-risk PCa has 
not been increasing among men in lower socioeco-
nomic status (6).

 However, all studies to date regarding this 
issue were conducted in developed countries like 
United States of America. The influence of SES in 
PCa characteristics and behavior in a developing 
country with high socioeconomic disparities and 
high levels of poverty had never been studied so 
far. Finding a different behavior in the extremes of 
socioeconomic layers could help to improve PCa 
screening and treatment among these patients.

 The aim of the present study is to analyze 
PCa characteristics and behavior among low-in-
come uninsured men and compare these data to 
high-income patients with health insurance, in a 
developing country.

MATERIALS AND METHODS

 A retrospective case-control analysis was 
performed on 934 patients with clinically local-
ized PCa who underwent radical prostatectomy be-
tween March, 1999 and July, 2009. Patients were 
divided in two groups, according to their SES. In 
group 1 (study group) (n = 380), all had low-in-
come, low educational levels and couldn’t afford 
medical insurance. These patients were treated in 
the Brazilian public health system (SUS). SUS is 
supposed to provide free and comprehensive PCa 
treatment for Brazilians without medical insur-
ance, but due to high demand the service offered is 
suboptimal. In group 2 (control group) (n = 554), 
all had high-income, higher education and medical 
insurance. The latter were treated in private hos-
pitals. Radical prostatectomy was performed by 
the same surgeons in both groups. Patients who 
had received any previous treatment for PCa were 
not considered for analysis. To avoid any selec-
tion bias, patients from both groups were offered 
the option of undergoing radiotherapy. Adjuvant 

radiation therapy was indicated to those cases with 
a gross positive surgical margin.

 Data analyzed included patient age, serum 
total PSA, pathological stage, tumor grade, seminal 
vesicle involvement, urethral margin and bladder 
neck margin status. The 2002 TNM classification 
was applied for pathological staging (7). Preopera-
tive clinical staging was performed through digital 
rectal examination, pelvic computerized tomogra-
phy (CT) and bone scintighraphy in most patients. 
Patients from both groups considered to have a low-
risk disease (PSA < 10 ng/mL and Glason score < 7 
and a T1c disease) did not undergo imaging studies. 
For analysis of pathology grade, we used the Glea-
son score (8). All the characteristics were compared 
in order to determine differences between the two 
groups. Staff pathologists with expertise in geni-
tourinary pathology examined all specimens and 
margins, according to previous published protocols. 
Obturatory lymphadenectomy was performed only 
in intermediate and high-risk patients.

 For statistical analysis we used the pro-
gram SPSS version 15.0. Comparison of variables 
between the two groups, were performed through 
the Pearson Chi-square and Fisher’s exact tests. For 
analysis of disease free survival, we constructed a 
Kaplan-Meier actuarial curve. Biochemical recur-
rence was defined as a PSA of 0.4 ng/mL or greater 
after radical prostatectomy. To determine the in-
dependent variables related to the risk of disease 
recurrence, we used a Cox regression model. For 
statistical analysis we considered a 5% significance 
level to reject the hypothesis of a casual correlation 
(p < 0.05).

RESULTS

 At the moment of surgery, while 61.8% of pa-
tients from group 1 were 65 years old or older, the ma-
jority or 53.3% of patients from group 2 were younger 
than 65 years old (p < 0.001). Median age was 64 yo 
(40 to 83) for patients from the high SES group and 
67 yo (44 to 81) for patients from the low SES group. 
Among patients from group 1, 41.9% had a Gleason 
score of 7 or greater, while 37.9% of patients from 
group 2 had Gleason scores higher than 7 (p = 0.001). 
Seminal vesicle involvement was found in 11.6% and 
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6.3% of patients from group 1 and 2 respectively (p = 
0.004). We didn’t find significant difference regarding 
PSA levels and pathological stage between the two 
groups, with the majority of patients from both groups 
presenting PSA < 10.0 ng/mL and organ-confined dis-
ease (T2). Positive urethral margins were more com-
mon among patients from group 2 and positive blad-
der neck margins were more common among patients 
from group 1. In the first case, we believe this fact was 
rather due to efforts to spare external sphincter than to 
an advanced disease status. Thus, in most cases they 
were considered false positive margins. Characteris-
tics of the two groups are described in Table-1.

 The Kaplan Meier disease-free survival 
curve demonstrated that at four years, while 50% of 
patients from group 1 had biochemical recurrence, 
versus 21% of patients from group 2 (p < 0.001) (Fig-
ure-1). A multivariate Cox regression analysis for the 

risk of disease recurrence considering all the analyzed 
variables demonstrated that only serum PSA levels, 
Gleason score, seminal vesicle status and SES were 
independent variables. Patients in a low SES present-
ed 1.8 times higher risk of recurrence as compared to 
patients belonging to high SES (Table-2).

DISCUSSION

 In the present study, we demonstrated 
that a low SES is associated with more aggressive 
pathological characteristics of PCa. Patients in the 
low SES group were older, presented higher Glea-
son scores and higher rates of seminal vesicle and 
bladder neck involvement. Biochemical recurrence 
rates were higher among low SES group. In the Cox 
regression model for the risk of recurrence consid-
ering all the analyzed variables, only PSA levels, 

Table 1 – Clinical and pathological characteristics of patients. 

 Group 1 

(low SES) 380 (%) 

Group 2 

(high SES) 554 (%) 

p 

Patient age (years)   < 0.001 

< 65 

≥ 65 

145 (38.2%) 

235 (61.8%) 

290 (52.3%) 

264 (47.7%) 

 

PSA (ng/mL)   0.599 

< 10 

10-20 

> 20 

244 (64.4%) 

100 (26.4%) 

35 (9.2%) 

342 (61.7%) 

163 (29.4%) 

49 (8.8%) 

 

Pathological stage   0.285 

T2 

T3 

272 (71.8%) 

107 (28.2%) 

415 (74.9%) 

139 (25.1%) 

 

Gleason score   0.001 

< 7 

≥ 7 

193 (50.9%) 

186 (49.1%) 

344 (62.1%) 

210 (37.9%) 

 

Seminal vesicle involvement 44 (11.6%) 35 (6.3%) 0.004 

Positive urethral margin 52 (13.7%) 113 (20.4%) 0.009 

Positive bladder neck margin 22 (5.8%) 8 (1.4%) < 0.001 
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Gleason score, seminal vesicle involvement and the 
SES were independent predictors. A low SES was 
associated with a risk of biochemical recurrence 1.8 
times greater when compared to patients from the 
high SES group.

 There are several studies correlating SES 
with cancer incidence and deaths, including all sites. 
In accordance to our results, Miller et al. (6), per-
formed a retrospective cohort study of 570 disad-
vantaged men with diagnosis of PCa in California. 
They showed that 51% of the enrollees had a PSA 
greater than 10ng/mL, 50% had a Gleason score of 7 
or greater and 43% had a T2 or greater clinical stage. 
Metastasis at the diagnosis was present in 19% of 
the patients. The proportion of men with low-risk 
tumors was 24% and interestingly, this rate didn’t 
increase over time. A limitation of this study was 
the lack of a control group. Cheng et al. (4), showed 
that a high SES is associated with higher incidence, 
but lower PCa mortality rate. It is known that SES 
is linked with several environmental dependent fac-
tors, including education, health care access and in-
formation. All together these factors may lead to lack 
in early detection and delay between PCa diagnosis 
and treatment among low SES patients.

 The present study was conducted in Brazil, 
a country where PCa is also the highest prevalent 
cancer with socioeconomic disparities (9). The Bra-

zilian health care system has two categories: private 
and public system. High-income population mainly 
uses the private system, which provides adequate 
screening and treatment against PCa for most pa-
tients. PSA screening is not formally performed in 
Brazil, but most patients from higher SES group 
choose to have it annually. This fact is not usually 
observed among patients with a low SES, which may 
lead to a delay in diagnosis. Lower SES patients use 
the public health care system, which due to higher 
demand, lacks in continuous screening, early diag-
nosis and may have delay in treatment. Despite these 
characteristics, in the present series serum PSA lev-
els and pathological stages were similar between the 
groups. Additionally, it’s important to note that in 
the present series median time to treatment was only 
slightly longer for patients from the low SES group 
(three months) as compared to the high SES group 
(1.5 months). Considering a tumor with such a long 
time to progression, we don’t believe this small dif-
ference could be the reason to explain such a worse 
outcome among patients from the low SES group. 
It’s possible that a longer time to diagnosis among 
these patients have influenced outcomes. However, 
since we received patients with confirmed PCa diag-
nosis we could not estimate the time.

 Additionally, the low SES group is less ex-
posed to health care information and is unlikely to 

Figure 1 -  Kaplan-Meier disease free survival curve.
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undergo screening tests. This might be the reason 
why patients from the high SES group are usually 
diagnosed at an earlier age as we found in this series. 
All factors may lead to a more advanced disease at 
time of diagnosis, even among the clinically local-
ized disease group.

 It’s important to note that mean follow-up 
was not equivalent between the groups. Despite lon-
ger follow up, the high SES group had better disease-
free survival than the low SES group. Explanations 
for these observations are uncertain but further stud-
ies controlling these variables should be made in or-
der to conclude if the worst prognosis among patients 
from low SES group is due to health care deficiency 
or due to other factor. Another valuable study would 
be comparison of PCa stage at the moment of diag-
nosis, among extremes of SES, with the intention to 
analyze the disparities of the screening tests applica-
tion between these groups. A possibility that could 
explain our results is that environmental differences 
could explain the more advanced Gleason scores and 
greater rates of seminal vesicle involvement among 
patients from the low SES group.

 Margin status was significantly different be-
tween the two groups. While positive urethral mar-
gins were more common among patients from group 
2, positive bladder neck margins were more common 
among patients from group 1. It’s well described that 
margin status is an independent predictor of PSA re-
currence and secondary cancer treatment in patients 
who underwent radical prostatectomy (10). How-
ever, the location of positive surgical margins after 
surgery may significantly affect disease progression. 
Obek et al. (11), showed that a positive margin in-
volving the bladder neck (which was more common 
among patients from low SES group) of the speci-
men carried a higher risk of progression. Despite 

these data, on multivariate analysis, margin status 
wasn’t a significant predictor of disease recurrence.

 Mean PSA levels were statistically simi-
lar between the two groups as well as pathological 
stage. Previously Kato et al. (12) related that PSA 
level is proportional to prostate tumor volume, and 
since all cases selected had localized disease, PSA 
tend to be in the same range in both groups. Staging 
was a pre-selection variable, justifying the similari-
ties between the two groups.

 Some limitations of the present study must 
be commented. We didn’t have available data re-
garding the racial/ethnic distribution of both groups. 
It’s well known that there is a higher PCa incidence 
and mortality among African Americans (13,14). 
However, it remains poorly defined the reasons to 
explain this phenomenon and to what extent racial/
ethnic differences in PCa result from differences in 
SES. Tewari et al. (15), showed that socioeconom-
ic factors are sufficient to explain the disparity in 
survival between white and black patients. While 
in univariate analysis, black patients had a signifi-
cantly increased cancer-specific and overall mortal-
ity, after adjusting for insurance status and income 
on multivariate analysis, the two groups revealed 
no significant differences. It’s also important to em-
phasize, that Brazil has a great variety of races and 
for this reason we believe that this variable could 
not have influenced the results. Another limitation is 
that we analyzed only patients with clinically local-
ized disease, and thus, we couldn’t compare those 
cases with locally advanced and metastatic disease 
between the two groups. Finally, due to the relative 
short follow-up period, we were not able to deter-
mine whether other important measures of outcome 
(metastases-free survival or overall survival) were 
different amongst the two groups.

Table 2 - Postoperative Result Assessment Criteria.Table 2 - Multivariate cox regression analysis for the risk of disease recurrence. 
 
Variable HR 95% CI p 

SES 1.8 1.3 to 2.4 < 0.001 

PSA 10-20 x PSA < 10 1.5 1.1 to 2.0 0.004 

PSA > 20 x PSA < 10 2.4 1.7 to 3.6 < 0.001 

Gleason score 1.3 1.2 to 1.5 < 0.001 

Seminal vesicle involvement 2.9 2.0 to 4.1 < 0.001 
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 The present study is unique because it 
provides an insight concerning the epidemiology 
of PCa among Brazilian men in the extremes of 
socioeconomic conditions. As a developing coun-
try, Brazil has great socioeconomic disparities, and 
this is known to influence many factors that are 
related to cancer development and behavior, such 
as dietary habits, environmental exposures to risk 
factors, as well as access and utilization of health 
care services.

 It’s well known that improving diagnosis 
tests and surgical methods have extreme impor-
tance for public health management. However, 
only improving screening methods and training 
surgeons may not be sufficient to solve these prob-
lems if the government does not provide equal 
health care access to different socioeconomic lay-
ers of the population. In this way, the present study 
results could support the need to plan new strate-
gies in PCa campaigns.

 
CONCLUSIONS

In a developing country, patients with PCa 
and a low SES were older, presented more ag-
gressive disease characteristics and a high rate of 
biochemical recurrence. A low SES constituted an 
independent predictor for disease recurrence. Anal-
ysis of larger series with more variables must be 
performed to confirm theses results.
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Renal Tumor and Trauma: a Pitfall for Conversative Management
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ABSTRACT

Surgery Department, Federal University of São Paulo, Paulista School of Medicine, São Paulo, 
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Purpose: Conservative management has been largely used for renal trauma. Although this approach is safe and highly 
recommended, it can hide a pre-existing unknown condition, such as tumors or urinary malformations. A high index of 
suspicion is needed for early recognition of these conditions. We present four cases treated at the Pediatric Oncology 
Institute - Federal University of São Paulo, which have been initially treated conservatively for renal trauma.
Materials and Methods: We reviewed all 218 renal cases of renal tumors treated at our institution in a 22-year period, 
searching for associated trauma events. 
Results: Four cases of renal tumors were initially treated conservatively for blunt renal trauma of low energy mechanism. 
Patients’ ages ranged from 7 to 12 years old. Two patients had no previous symptoms, one patient had hematuria and 
another had an abdominal mass. Computerized Axial Tomography (CT) of the abdomen revealed disparate magnitude of 
the renal bleeding to the low energy mechanism of trauma. All patients underwent surgical treatment. Kidney specimens 
showed Wilms tumor in three cases and renal carcinoma in one.
Conclusions: The association between renal tumors and trauma should be suspected when renal trauma hemorrhage on 
abdominal CT scan does not match the low energy mechanism of blunt abdominal trauma. The key for a successful diag-
nosis of renal tumor or congenital malformations is the high index of suspicion for these conditions.
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INTRODUCTION

 According to the World Health Organiza-
tion (1), approximately six million people die due 
to trauma each year. Of these, 800.000 deaths and 
50 million of permanently disabled individuals are 
aged between 0 and 14 years. Ten percent of all ab-
dominal traumas involve the kidney, but it is often 
detected after the primary exam of the traumatized 
patient, except when the patients presents initially 
with hypovolemia. It can also be suspected when 
hematuria is observed after bladder catheteriza-

tion. Thus, when there are no other associated in-
juries, it rarely causes death. Often conservative 
management of renal trauma is the gold standard 
of treatment fr majority of injuries (2-7). It is a safe 
and highly recommended approach, but an under-
lying unknown condition can be also present.

 The association between trauma and uri-
nary malformations or other pre-existing condi-
tions is well known. Schmidlin et al. found an in-
cidence of 19% of abnormal kidneys in their series 
of blunt renal trauma. (8)  A trauma episode often 
occurs prior to the diagnosis of those pre existing 
unknown conditions.
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 Literature does not refer to the incidence of 
pre existing renal tumors and trauma. Renal tumors 
are also quite frequent, being the second most com-
mon malignant solid tumor in children, accounting 
for 6% of childhood cancers.

 The aim of this report is to analyze the se-
ries of renal tumors of a pediatric oncology center 
and its association with renal trauma.

 
MATERIALS AND METHODS

A 22-year retrospective chart review of clin-
ical and surgical records of 218 renal cases of renal 
tumors treated at the Pediatric Oncology Institute 
of the Federal University of São Paulo, Brazil.

RESULTS

 We found four cases of renal trauma associ-
ated with renal tumors. Three were male and one, 
female (Table-1).

 Case 1: A 7-year-old male, presented with 
gross hematuria for one week. Six months before he 
had fallen from a tree and was conservatively treated 
for renal trauma in another hospital, but lost follow-
up. He had a painless abdominal mass on the right 
flank. CT showed an abnormal kidney, suspicious of 
renal tumor/ urinoma (Figure-1). Laparotomy was 
performed, due to gross hematuria, and a ruptured tu-
mor of the upper pole of the right kidney was found. 
Nefrectomy was performed, as well as surgical stag-
ing of the tumor. Postoperative period was unevent-
ful. Pathology revealed an anaplastic Wilms tumor 
and postoperative staging showed a pulmonary me-
tastasis, thus the patient was staged IV. Patient was 
alive and well until three years after surgery. Follow 
up was lost afterwards.

 Case 2: A 10-year-old, female, presented 
with abdominal pain after falling from the couch. A 
CT was performed and showed a large hematoma / 
tumor in the right upper renal pole, with calcifica-
tions (Figure-2). No renal injury was observed. She 
was initially treated conservatively for renal trauma 
in a different hospital, but due disparate size of the 
CT findings and mechanism of trauma and renal cal-
cifications, she was refered to our institution. Lapa-

rotomy was performed, revealing a ruptured right 
upper pole tumor. Nefrectomy and surgical staging 
were undertaken. Pathology showed blastematous 
Wilms tumor. Patient refused further treatment, as 
stage III and returned two years later with pulmonary 
metastasis. She underwent chemo and radiotherapy, 
as well as thoracotomy. Patient is alive, three years 
disease-free after the end of treatment.

 Case 3: A 9-year-old, male, presented with 
hematuria and abdominal mass. During the inves-
tigation, he fell from roller skate and had severe 
abdominal pain. Laparotomy was performed and 
showed a ruptured right renal tumor. The kidney 
was removed and surgical staging was undertak-
en. The patient was considered stage III. He was 
treated with chemo and radiotherapy. He has been 
disease-free for 12 years.

 Case 4: A 12-year-old male, was refered to 
our hospital after being treated conservatively for 
renal trauma elsewhere for three days. The patient 
fell from a tree. CT is shown at Figure-3. Suspect-
ing of a ruptured renal tumor, laparotomy was per-
formed and showed a ruptured and bleeding right 
renal mass (Figure-4). Pathology revealed a renal 
carcinoma. Postoperative period was uneventful 
and the patient is alive and disease-free one year 
after the end of treatment.

 
DISCUSSION

Since trauma is an endemic disease, treated 
mostly by general surgeons, it is important that trau-
ma surgeons are aware that renal tumors can be pres-
ent when treating renal trauma conservatively in the 
pediatric population, particularly when CT and ultra-
sound findings are discordant to a low energy mecha-
nism of abdominal trauma.

 Often conservative treatment of renal trauma 
is successful (89-95%), even for complex injuries 
(2,9-11). However, renal tumor or other urinary ab-
normalities maybe masked by trauma. Late diagno-
sis of a renal tumor may impact patients’ outcome as 
shown in our first case, which had pulmonary metas-
tasis six months after renal trauma.

Due to particular issues with these pediatric 
patients such as surgical staging of childhood renal tu-
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mors, it is advisable to transfer the patient to a pediatric 
oncology center. Children’s kidneys are more suscep-
tible to trauma than in the adult poopulation, since they 
are relatively larger, have fetal lobulation, less muscle 
and fat in the abdominal wall and peri-nephric area.

 The association between trauma and urinary 
malformations or other pre-existing conditions is well 
known. Schmidlin et al. (8) found an incidence of 19% 
of abnormal kidneys in their series of blunt renal trau-
ma. Chaparro et al. (12) reported 11.6% of abnormal 

Figure 1 - CT of case 1: a large renal mass due to Wilms 
tumor, with intratumoral hemorrhage.

Figure 2 - CT of case 2: renal mass due to Wilms tumor 
with hemorrhage and calcifications.

Figure 3 - CT of case 4: peri-renal hematoma due to ruptured renal carcinoma.

Table 1 - Summary of reported cases.

Table 1 - Summary of reported cases. 
 
 
Case Sex Age Trauma Mechanism Tumor Patology 

1 Male 7 yo Fall from a tree Wilms tumor 

2 Female 10 yo Fall from the sofa Wilms tumor 

3 Male 9 yo Fall from roller skate Wilms tumor 

4 Male 12 yo Fall from a tree Clear Cell Carcinoma 
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Figure 4 - Ruptured tumor – case 4: surgical findings of 
a ruptured renal carcinoma.

Renal Tumor and Trauma

kidneys associated with trauma. A trauma episode of-
ten occurs prior to the diagnosis of those pre existing 
unknown conditions.

 The real incidence of renal tumor is not well 
defined in the literature. Levant and Feldman reported 
one of the first reports (13), of ruptured Wilms tumor. 
Fraley and Halverstadt (14) related a case of fall from 
standing height, which was initially treated conserva-
tively for renal trauma, but surgery was indicated due 
to abdominal pain and bleeding. A ruptured Wilms 
tumor was found. A ruptured renal adenocarcinoma, 
as in our fourth case, was described in a 10-year-old 
girl (15). A similar case was described in an adult by 
Woodside and Borden (16).

 Diagnosis can be very challenging. It is piv-
otal to consider the mechanism of injury and degree 
of trauma, and disparate CT findings. Differentiation 
between a hematoma and hemorrhage associated 
with an underlying benign or malignant lesion can 
be challenging (17). CT scans are often inconclusive, 
thus a high index of suspicion is needed by the at-
tending doctors.

CONCLUSIONS

 We conclude that clinical and CT findings 
of renal injury out of proportion to blunt abdominal 
trauma mechanism should raise the presence of a 
concomitant renal tumor in the pediatric population. 
Therefore, a high index of suspicion must be exer-

cised when dealing with pediatric renal trauma pa-
tients. Although the association between renal tumors 
and trauma is already known, often patients with renal 
tumors post blunt abdominal trauma receive conser-
vative treatment since renal trauma may mask rupture 
renal masses. Finally, one may investigate  pediatric 
and general surgeons to consider the possibility of 
dealing with a renal tumor, especially when the image 
does not correspond to the related energy transfer.
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ABSTRACT

Purpose: To compare the outcomes and costs of stress urinary incontinence (SUI) surgery using a hand-made sling (Mar-
lex®) versus a commerciallyavailable suburethral polypropylene sling (Advantage®).
Materials and Methods: Thirty-nine women with SUI due to bladder neck hypermobility and/or sphincter incompetence 
diagnosed by clinical examination and urodynamic studies were divided into two groups: group 1 (n = 19) consisted of 
patients from an academic center (Department of Urology, University Hospital of Federal University of Maranhao, and 
group 2 (n = 20) patients from private practice. The hand-made polypropylene suburethral sling was used in group 1 and 
the commercial sling in group 2. The patients were evaluated 30, 60 and 90 days after surgery.
Results: The mean duration of surgery was 43 min. in group 1 and 51 min. in group 2. No postoperative voiding difficul-
ties were observed in group 1 (100%), as well as, in 94.7% of patients of group 2. A bladder catheter was not required 
in any of the patients of the two groups at the end of the study. The level of satisfaction was 100% in group 1, whereas, 
one patient of group 2 considered the surgery to be unsuccessful. Urodynamic studies showed low amplitude uninhibited 
contraction in 11.1% of patients of group 1 and 10.5% of group 2. No complications were observed in either group.
Conclusion: The hand-made polypropylene mesh (Marlex®) can be used for sling procedures, saving costs and yielding 
results similar to that obtained with commercial sling systems.

Key words: surgical tape; urinary incontinence; suburethral sling; outcome; polypropylenes 
Int Braz J Urol. 2011; 37: 519-527

INTRODUCTION

 Urinary incontinence is the involuntary 
loss of urine through the urethra causing physical 
and emotional distress in patients(1). In contrast, 
stress urinary incontinence (SUI) is the involun-
tary loss of urine through the urethra resulting 
from increased abdominal pressure and urethral 
occlusion mechanism dysfunction in the absence 
of detrusor muscle contraction (1).
 Epidemiological studies suggest pregnan-
cy and vaginal delivery as possible primary etio-
logical factors of SUI. Alterations in pelvic sup-
port, perineal body and anal sphincter caused by 
vaginal delivery may contribute to the occurrence 

of SUI (2). In most women, the pelvic musculature 
returns to normal within 2 months after delivery. 
However, in a small portion of women sequelae 
might remain that progress to prolapse and urinary 
incontinence (3). Although epidemiological data 
indicate a higher incidence of SUI among mul-
tiparous women (4,5), this disorder is observed in 
16 to 31% of nulliparous women (6,7). Hormonal 
alterations resulting from aging, obesity, smok-
ing, chronic cough, and constipation are associated 
with SUI (8).
 SUI can be classified into three types ac-
cording to leak-point pressure: type I is defined as 
urine loss at an abdominal pressure higher than 90 
cm H2O; in type II urine loss occurs at a pressure 

Neurourology
International Braz J Urol

Comparison of the outcomes of the sling technique using a 
commercial and hand-made polypropylene sling

Luciane Maria Oliveira Brito, Antonio de Pádua Silva Sousa, José Albuquerque de Figueire-
do Neto, Thaiana Bezerra Duarte, George do Lago Pinheiro, Maria Bethânia da Costa Chein

Post-Graduation Program for Maternal Child Health, Federal University of Maranhão - Brazil

Vol 37 (4): 519-527, July - August, 2011



520

of 90 to 60 cm H2O as a result of urethral hyper-
mobility, and in type II urine loss occurs at a pres-
sure lower than 60 cm H2O (9). The diagnosis of 
SUI is made clinically and anamnesis is the most 
important tool. The patient’s history, including sur-
gical, gynecological and obstetric history, should 
be obtained (10). The minimum parameters for the 
investigation of urinary incontinence recommend-
ed by the American Association of Urology consist 
of a detailed clinical history including micturition 
data and/or questionnaires about micturition hab-
its, physical examination in the presence of a full 
bladder, micturition diaries, pad tests, and urody-
namic study (11).
 Behavioral alterations are recommended 
for the treatment of SUI. The cessation of smoking 
is advised since this habit causes respiratory dis-
eases such as asthma, chronic obstructive pulmo-
nary disease and chronic cough that have perineal 
repercussions (12). Weight control is necessary 
since obesity is a risk factor for the development 
of SUI, with overweight increasing the intra-ab-
dominal pressure that influences the perineal mus-
culature (13). Pharmacological treatment of SUI 
includes estrogens, alpha-adrenergic agonists and 
tricyclic antidepressants. Other, less frequently 
used drugs are alpha-adrenergic receptor antago-
nists and alpha2-adrenergic agonists (14).
 Anatomical changes in the pelvic floor 
responsible for urinary incontinence in women 
should be corrected by surgical procedures that 
are aimed at the stabilization of the urethra. In-
trinsic disorders of urethral sphincter mechanisms 
should be treated by interventions that promote 
urethral coaptation (1). Numerous surgical tech-
niques have been developed for the correction of 
SUI, including conventional open surgeries and 
minimally invasive procedures such as periure-
thral injection therapy and procedures that use 
organic and synthetic materials to support the ure-
thra, known as slings. The last procedure is cur-
rently the treatment of choice for the correction of 
SUI of any etiology.
 Due to the efficiency of sling procedures, 
the present study proposes the use of a low-cost, 
hand-made polypropylene sling that could be used 
in the public health system offering similar results 

to those obtained with commercial synthetic sling 
systems that are much more expensive in Brazil (15).

MATERIALS AND METHODS

 From December 2007 and December 2009, 
a non-randomized study was conducted in Mara-
nhão, Brazil; recruiting patients from the academic 
University Hospital (HU) of Federal University of 
Maranhão (UFMA), and from a local private urol-
ogy practice.
 A total of 39 women with urinary inconti-
nence were included in the study. They were diag-
nosed according to the McGuire classification (9) 
(type I: urine loss at an abdominal pressure higher 
than 90 cm H2O; type II: urine loss at a pressure of 
90 to 60 cm H2O; type III: urine loss at pressure 
less than 60 cm H2O). Exclusion criteria included 
medical history of diabetes mellitus, major pelvic 
surgery accompanied by bladder denervation, pre-
vious radiotherapy, and malignant neoplasms of 
the bladder. Patients with active urinary infection 
and bladder stones diagnosed by urethrocystosco-
py were treated and then included in the study.
 Two groups were considered: group 1 
consisted of 20 patients from the Urology Service 
of HU-UFMA, and group 2 included 19 patients 
from the private clinic. Group 1 was treated with 
a hand-made sling consisting of a Marlex® mesh 
measuring 1.5 cm in width and 30 cm in length. In 
group 2, the commercial Advantage™ Transvagi-
nal Mid-Urethral Sling System (Boston Scientific 
Corporation, Maple Grove, MN) was used. This 
system was chosen because the fixation principle 
is similar to that of the Marlex® sling. In both cas-
es, fixation of the prosthesis occurs by incorpora-
tion of the mesh into surrounding tissues through 
proliferation of fibrotic tissue that gives support to 
the suburethral sling. Group 2 had patients were 
recruited from a private practice due to the acqui-
sition of the commercially available slings used in 
this study.
 Before the surgical procedure, a complete 
history and physical examination, preoperative 
laboratory testing, urodynamic study, and urethro-
cystoscopy was filled out. Urodynamic analysis 
was performed according to the guidelines of the 

Outcomes of the hand made sling
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International Continence Society using 0.9% sa-
line at a temperature of 37ºC, two Nelaton® 6F 
urethral catheters (one for fluid infusion and one 
for the measurement of bladder pressure) and a 
Nelaton 8F rectal catheter. The pressure produc-
ing stress urinary loss (PUL) was obtained after 
removal of the infusion catheter when the patient 
reported the first micturition desire. On this occa-
sion, the patient was asked to increase abdominal 
pressure using a Valsalva maneuver. PUL was de-
fined as the lowest abdominal pressure detected 
in the absence of detrusor contraction which was 
able to produce urinary loss (ICS, 1991). All pa-
tients were submitted to urethrocystoscopy and 
none of them presented bladder lithiasis or neo-
plastic alterations.
 After hospital discharge, the patients were 
evaluated 30, 60 and 90 ± 2 days after the surgi-
cal procedure. Another form was filled out during 
these assessments and urodynamic analysis was 
performed on the last assessment (90 days after 
surgery). In this analysis, urinary residues less 
than 100 mL were defined as a normal result, indi-
cating absence of significant urethral compression. 
Higher values were considered to indicate over-
treatment and required reassessment.
 All surgeries were performed by the same 
surgeon according to the technique described by 
Petros (16). Regional block was used for anesthe-
sia and antibiotic prophylaxis (1 g cefazolin, in-
travenously) was administered 30 min before and 
up to 48 h after the end of surgery. The polypro-
pylene sling used for urethra support consisted of 
a Marlex® mesh measuring 1.5 cm in width and 
30 cm in length (Figure1). Using a special needle 
(Figure2), one end of the sling was passed through 
a vaginal incision in the direction of the abdominal 
wall, with the sling following a retropubic trajec-
tory and exteriorizing through a 1 cm incision in 
the skin (Figure3). The procedure was repeated on 
the opposite side, forming a loop to support the 
middle third of the urethra. No additional stitch-
es were used for fixation of the ends of the sling 
preventing hypermobility of the urethra. A Kelly 
clamp was placed between the urethra and sling 
to prevent unnecessary compression of the former 
(Figure 4). Urethrocystoscopy was performed dur-

Outcomes of the hand made sling

ing each passage of the needle to rule out possible 
bladder injury which, if detected, was immediately 
corrected. The vaginal mucosa was closed with 
continuous 3.0 chromic catgut suture. The indwell-
ing bladder catheter was maintained until the sec-
ond postoperative day. The same surgical steps for 
the commercial sling system (Advantage®).

Figure 1 - Making the hand-made polypropylene sling 
for surgery.

Figure 2 - Stamey needles introduction.

 The hand-made sling used in this study 
was fabricated from an original Marlex® mesh 
(30.5 x 30.5 cm), which costs R$ 261.00 in Bra-
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zil according to electronic price quotation (http://
www2.ciashop.com.br/cpassos). This mesh was 
divided into 20 segments of 1.5 x 30 cm, with one 
segment being used per surgery, corresponding to 
a cost per patient of approximately R$ 13.05 (R$ 
261.00/20 segments). In contrast, the commercial 
sling system (Advantage®) costs R$ 1.800.00 ac-
cording to the Financial Sector of Covenants Box 
Health Care Emnployess of the Bank of Brazil 
(CASSI.).
 The results are presented in tables. The 
Epi-Info program, version 3.3.2, was used for sta-
tistical analysis, adopting a level of significance 
of p < 0.05. The chi-square test was used for the 
calculation of significance in the univariate com-
parison of proportions.
 The study was approved by the Ethics Com-
mittee of HU-UFMA (process 33104-0636/2005).

RESULTS

 During the study period, 39 patients were 
submitted to surgical treatment of SUI, 20 in group 
1 who received the hand-made sling and 19 in 
group 2 who received the commercial sling system.
 With respect to age, patients aged 30 to 39 
years (n = 5, 25%) and 50 to 59 years (n = 5, 25%) 
predominated in group 1. In contrast, in group 2 
there was a predominance of patients aged 50 to 59 
years (n = 7, 36.8%).
 SUI was the only cause of urinary inconti-
nence in 100% (n = 20) of cases of group 1 and in 
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   Figure 3 - Incision of mid urethra for introduction of sling.

Figure 4 – Passage of hand-made polypropylene sling.

84.2% (n = 16) of group 2. In group 2, only three 
(15.8%) patients presented with urgency in addi-
tion to SUI.
 The mean duration of surgery was 43 min. 
in group 1 and 51 min. in group 2. The mean dura-
tion of hospitalization was 52.8 hr in group 1 and 
49.14 hr in group 2.
 Postoperative voiding difficulties were re-
ported in three (15%) patients of group 1 during the 
first 30 days after the procedure, and one patient 
(5.3%) in group 2. At the end of follow-up, all pa-
tients of group 1 were able to void normally, and 
only one (5.3%) in group 2 continued to experience 
voiding difficulties, with no significant differenc-
es between groups.

 A postoperative catheter was necessary in 
two (11.1%) patients in group 1 and in one (5.3%) 
patient in group 2 up to 30 days after surgery. None 
of the patients of either group required a catheter at 
the end of follow-up. The differences in the results ob-
served between groups were not significant (Table-1).
 Only two (11.1%) patients in group 1 did not 
have a normal urinary stream 30 days after surgery, 

whereas a normal urinary stream was observed in all 
patients of the two groups on other assessments. The 
differences in the results observed between groups 
were not significant (Table-2).
 The same number of patients in group 1 and 
group 2 (n = 18) did not report involuntary urine loss 
during the first 30 days after surgery. At 90 days of 
follow-up, none of the patients in group 1 presented 



523

involuntary urine loss and only one (5.3%) in group 
2. The differences in the results between groups were 
not significant (Table-3).
 With respect to the degree of satisfaction with 
surgery, surgical failure was not observed in any of 
the patients of either group at the end of follow-up. 
At the end of the study, 18 (90%) patients of group 
1 and 17 (89.4%) of group 2 were satisfied and con-
sidered themselves cured. Partial improvement (1 to 
2 episodes of urine loss per day) at the end of fol-
low-up was reported by two patients each in group 1 
and group 2, with no significant differences between 
groups (Table-4).
 Urodynamic study was performed on postop-
erative day 90 and revealed low amplitude uninhib-
ited contractions in two (11.1%) patients in group 1 
and two (10.5%) in group 2, with no significant dif-
ferences between groups (Table-5). In both groups, 
patients with uninhibited bladder contractions of low 

intensity did not reported loss of urine or change in 
urinary stream.

DISCUSSION

 Sling surgery has proven to be efficient for 
treatment of SUI (15), the present study proposes a 
low-cost hand-made polypropylene sling  that could 
be used routinely in the public health system with 
similar results obtained with commercial synthetic 
sling systems that are much more expensive.
 In the present study, no significant differ-
ence in the variables analyzed were observed be-
tween the two groups treated with the hand-made 
(group 1) and commercial slings (group 2) over 
the 90-day follow-up. A higher number of patients 
in their sixth decade of life were observed in both 
groups, as described in other studies (17,18). This 
finding confirms the predominance of the disease in 
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Table 1 - Length of time of indwelling bladder catheter after sling procedure for treatment of SUI.

Table 2 - Postoperative spontaneous void after sling surgery for the treatment of stress urinary incontinence.

Group 1: hand-made sling; Group 2: commercial sling system.

Group 1: hand-made sling; Group 2: commercial sling system.
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Table 2 – Postoperative spontaneous void after sling surgery for the treatment of stress 

urinary incontinence. 
 

Normal urinary stream - 

Postoperative day 

Group 1 n (%) Group 2 n (%) p 

Yes No Yes No 

30 18 (88.9) 2 (11.1) 19 (100) - 0.9985 

60 20 (100) - 19 (100) - 0.9994 

90 20 (100) - 19 (100) - 0.9994 

Total 20 (100) 19 (100)  

 

Group 1: hand-made sling; Group 2: commercial sling system. 
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Group 1 n (%) Group 2 n (%) p 

Yes No Yes No 

30 18 (88.9) 2 (11.1) 19 (100) - 0.9985 

60 20 (100) - 19 (100) - 0.9994 
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Table 1 - Length of time of indwelling bladder catheter after sling procedure for 

treatment of SUI. 

 
Length of time of the bladder 

catheter - Postoperative day 

Group 1 n (%) Group 2 n (%) p 

Yes No Yes No 

30 2 (11.1) 18 (88.9) 1 (5.3) 18 (94.7) 0.9989 

60 - 20 (100) - 19 (100) 0.9994 

90 - 20 (100) - 19 (100) 0.994 

Total 20 (100) 19 (100)  

 

 

Group 1: hand-made sling; Group 2: commercial sling system. 
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Table 2 – Postoperative spontaneous void after sling surgery for the treatment of stress 

urinary incontinence. 
 

Normal urinary stream - 
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Group 1 n (%) Group 2 n (%) p 

Yes No Yes No 

30 18 (88.9) 2 (11.1) 19 (100) - 0.9985 

60 20 (100) - 19 (100) - 0.9994 

90 20 (100) - 19 (100) - 0.9994 
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Group 1: hand-made sling; Group 2: commercial sling system. 
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21 patients submitted to sling surgery, the frequency 
of postoperative temporary voiding difficulties was 
28.6% (21). In the present study, temporary voiding 
difficulties during the first 30 days after the proce-
dure were observed in 15% of patients in group 1, 
but in only 5.3% of patients in group 2. At the end 
of follow-up, all patients of group 1 were able to 
void, whereas one patient of group 2 still experi-
enced voiding difficulties. This finding suggests 
that voiding difficulty maybe a natural occurrence 
due to the surgical technique and is not related to 
the material used for the suburethral sling.
 With respect to involuntary urine loss, 
none of the patients in group 1 experienced urine 
loss at the end of the observation period and only 
one (5.3%) patient in group 2 reported this symp-
tom. In another study, 87% were completely dry 

this age group. In the present study, similar to the 
hospitalization period, it was decided to leave the 
bladder catheter in place for 48h, as observed in 
95% of the patients of both groups and in agree-
ment with another Brazilian study (19).
 In a recent study, eight of 128 patients sub-
mitted to sling surgery presented urinary retention 
and underwent clean intermittent catheterization 
until postoperative day 25, when spontaneous void 
returned, except for two patients who required ure-
throlysis (20). In the present study, only two (11.1%) 
patients in group 1 did not show a normal urinary 
stream during the first 30 days after surgery. Howev-
er, all patients of the two groups presented a normal 
urinary stream on the subsequent assessments (60 
and 90 days) and reported satisfactory micturition 
at the end of the study. In another series involving 
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Group 1 n (%) Group 2 n (%) p 

Yes No Yes No 
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 3 

Table 3 - Postoperative urinary incontinence after sling surgery for the treatment of 

stress urinary incontinence. 
Urine loss - Postoperative 

day 

Group 1 n (%) Group 2 n (%) p 

Yes No Yes No 

30 2 (11.1) 18 (88.9) 1 (5.3) 18 (94.7) 0.9989 

60 1 (5.0) 19 (95.0) 1 (5.3) 18 (94.7) 0.9993 

90 - 20 (100.0) 1 (5.3) 18 (94.7) 0.9995 

Total 20 (100) 19 (100)  

Group 1: hand-made sling; Group 2: commercial sling system. 

 4 

Table 4 - Postoperative satisfaction after sling surgery for the treatment of stress urinary 

incontinence. 
Degree of satisfaction Postoperative day 

Group 1 n (%) Group 2 n (%) 

30 60 90 30 60 90 

Cured 13 (65) 16 (80) 18 (90) 16 (84.1) 14 (73.6) 17 (89.4) 

Partial improvement 6 (30) 4 (20) 2 (10) 1 (5.3) 4 (21) 2 (10.5) 

Failure 1 (5) - - 2 (10.6) 1 (5.3) - 

Total 20 (100) 19 (100) 

 

Group 1: hand-made sling; Group 2: commercial sling system. 
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and no longer experienced urine loss and 6.8% 
presented significant improvement, whereas surgi-
cal failure and persistent urine loss were observed 
in 5% (22). In another study including 45 patients 
that underwent sling surgery for the treatment of 
SUI, 74% of the patients experienced no urine 
loss, 11.2% presented one to two episodes a day, 
and 14.8% had three or more episodes a day (23).
 With respect to the degree of satisfaction 
with the surgery, 18 (90%) patients of group 1 were 
satisfied and considered themselves cured and two 
(20%) reported improvement (1 to 2 episodes of 
urine loss per day). In group 2, 17 (89.4%) pa-
tients considered themselves cured and were satis-
fied and two (10.5%) reported improvement, with 
a reduction in the episodes of urine loss to 1-2 per 
day. In another Brazilian study, 29 of 30 patients 
submitted to surgery for the treatment of SUI us-
ing a hand-made polypropylene sling reported sat-
isfaction with the surgery over a follow-up period 
of 15 months (24). Raz et al. (25), evaluating 26 
patients submitted to vaginal sling surgery, ob-
served excellent outcomes in 20 (77%) patients, 
very good outcomes in two (8%), improvement in 
one (4%), and failure in three (12%). These re-
sults demonstrate the efficacy of the technique, ir-
respective of the type of material used for fabrica-
tion of the sling.
 In a recent study involving 80 patients sur-
gically treated for SUI using a tension-free sling, 
only one patient developed a hyperactive blad-
der, accompanied by the loss of large volumes of 
urine (19). This patient required a bladder catheter 
for 9 days and the symptoms only improved after 
the introduction of anticholinergic medication. In 

the present study, the urodynamic alterations ob-
served on postoperative day 90 consisted of low 
amplitude uninhibited detrusor contractions in 
two (11.1%) patients in group 1 and two (10.5%) 
in group 2. This abnormality was not clinically 
significant and was tolerated by the patients, who 
did not require a bladder catheter. The symptoms 
disappeared after the introduction of anticholiner-
gic medication. No complications were observed 
in either group and, therefore, no blood products 
transfusion was necessary.
 Perforation of the bladder, which occurred 
in one patient in group 1 during passage of the 
needle, was identified by cystoscopy and procedure 
was continued. The patient had a good recovery and 
required a bladder catheter for 6 days. Bladder per-
foration is one of the most common complications 
of sling surgery. In a series of 20 patients submitted 
to sling surgery using a hand-made sling, bladder 
perforation was observed in two patients (18). Dur-
ing the follow-up there was no evidence of erosion 
of the urethra or vaginal mucosa in patients who 
had the hand-made polypropylene sling for surgery.

CONCLUSIONS

 Despite the short postoperative follow-up 
(90 days) in the present study, investigations us-
ing the same material and a longer follow-up of 13 
months (18), 15 months (24) and 23 months (17) 
reported similar cure rates of SUI or improvement 
of clinical symptoms (95%, 96% and 89%, respec-
tively). These results demonstrate the long-term ef-
ficacy of a cost-effective hand-made polypropylene 
mesh sling for the treatment of SUI.

Outcomes of the hand made sling

 5 

Table 5 - Presence of urodynamic abnormalities on postoperative day 90 after sling 

surgery for the treatment of stress urinary incontinence. 

 
Urodynamic abnormalities Group 1 n (%) Group 2 n (%) p 

Yes 2 (11.1) 2 (10.5) 0.9991 

No 18 (88.9) 17 (89.5) 

Total 20 (100) 19 (100)  

 

Group 1: hand-made sling; Group 2: commercial sling system. 

 

Table 5 - Presence of urodynamic abnormalities on postoperative day 90 after sling surgery for the treatment of stress 
urinary incontinence.

Group 1: hand-made sling; Group 2: commercial sling system.
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ABSTRACT

Purpose: SUI (Stress Urinary Incontinence) results from sudden increases in intravesical peak pressures exceeding ure-
thral resistance leading to involuntary urine loss. Obesity and smoking are well established reversible risk factors for SUI 
and may alter intravesical peak pressures. BMI, smoking status, and other clinical factors were studied to determine their 
relationship to CIPP (maximal Intravesical Peak Pressures generated by Cough) in SUI complaining women.
Materials and Methods: Three hundred nineteen women complaining of SUI were evaluated with medical history and 
urodynamics. Age, parity, comorbidities, previous surgery, BMI and history of smoking were obtained. The maximal 
intravesical peak pressures generated by cough (CIPP) and cough leak point pressure (CLPP) were acquired. Univariate 
and multivariate analysis were conducted.
Results: Current smokers and former smokers had similar CIPP (170cmH2O and 170cmH2O; p = 0.5, respectively); 
Those individuals who had never smoked had significantly lower CIPP (140cmH2O; p = 0.000 and p = 0.009 respec-
tively). BMI was directly related to CIPP (r = 0.41; p = 0.000). Vaginal deliveries (r = -0.15, p = 0.08) and diabetes (r = 
0.15, p = 0.016) were also directly related to CIPP on univariate analysis. Only smoking status (p = 0.000) and BMI (p = 
0.000) were independently significantly related to CIPP on multivariate analysis.
Conclusions: Obesity and smoking showed increased CIPP (maximal Intravesical Peak Pressures generated by Cough). 
While reduced BMI is related to lower CIPP, smoking cessation does not appear to diminish CIPP. These findings sug-
gest that weight loss may reduce incontinence by CIPP modulation. However, the benefits of smoking cessation without 
additional lifestyle modification, may have no benefit to improve urinary incontinence.

Key words: urinary incontinence; obesity; smoking; risk factors; urodynamics
Int Braz J Urol. 2011; 37: 528-533

 Intravesical peak pressures have been fre-
quently used to evaluate urethral resistance (1). 
Valsalva or cough leak point pressures is used as 
threshold value that causes urine loss (2). How-
ever, little is known about the maximal intravesi-
cal peak pressures that can be generated by cough 
(CIPP). Acute elevations in intravesical pressure 
that exceed the level of urethral resistance may 
cause urine loss. Moreover, if the maximal intra-

vesical pressure is lowered below the leak point 
pressure, incontinence could be attenuated.

 Risk factors for incontinence may be 
CIPP modulators. Obesity is a major health prob-
lem worldwide and is also linked to stress urinary 
incontinence (SUI) (3). Recently, investigators 
demonstrated that weight reduction alone may re-
duce more than 50% of the urinary incontinence 
episodes a week (4). A high chronic intrabdomi-
nal pressure, which may result from obesity, has 
been suggested as risk factor for urine loss among 
obese women (5). However, stress maneuvers and 
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the resultant peak pressures also play a role in in-
continence episodes.

 We conducted this study to evaluate CIPP 
in incontinent women and the clinical factors re-
lated to this variable.

 
MATERIALS AND METHODS

 Three hundred nineteen women complain-
ing of SUI were evaluated. Medical history com-
prised of the following variables: age, parity, co-
morbidities, previous surgery and smoking status 
(cigarettes/day, years of smoking, current smoking, 
previous smoker) was documented. Weight and 
height were also obtained to calculate BMI. Patients 
with previously diagnosed neurological conditions 
such as dementia, stroke, spinal cord injury or Par-
kinson disease were excluded. Patients with reduced 
bladder capacity/compliance were also excluded.

Urodynamics were performed as deter-
mined by ICS. Saline solution was infused with 
a filling rate of 30 mL/min with continuous intra-
vesical and rectal pressure monitorization. CIPP 
was obtained in all patients in the standing posi-
tion. Upon filling the patients’ bladder to 300 mL, 
all women were then asked to cough as hard as 
possible. This maneuver was performed twice. 
The highest intravesical pressure was recorded. 
Patients who could not cough were excluded. Leak 
point pressures were also obtained.

Univariate and multivariate analysis were 
performed by SPSS Statistics 17.0.

RESULTS

 One hundred and one (31.7%) patients 
were obese, 85 (38.2%) patients were overweight 
and 96 (30.1%) had normal BMI. Fifty nine 
(18.5%) patients were smokers, 24 (7.5%) patients 
were former smokers and 236 (74%) women never 
smoked. Two hundred and forty (75.2%) women 
had urodynamic stress urinary incontinence and 
CLPPs ranged from 40cmH2O to 190cmH2O (me-
dian = 120cmH2O). DO was found in 143 (44.8%) 
patients. CIPP ranged from 60cmH2O to 230cm-
H2O (median = 140cmH2O). Obese and over-
weight women had significantly greater LPP when 

compared to normal-weight women (130cmH2O 
vs. 100cmH2O, respectively; p = 0.006). Never 
smokers had significantly lower leak point pres-
sures than former and current smokers (110cmH2O 
vs. 140cmH2O, respectively; p = 0.01).

 On univariate analysis BMI, smoking status 
and diabetes were directly related to CIPP. CIPP was 
inversely related to the number of vaginal deliver-
ies (Table-1). Median CIPP was 130cmH2O, 149cm-
H2O and 170cmH2O among normal, overweight and 
obese women, respectively (p = 0.000) (Figure-1). 
Current smokers and former smokers had similar 
CIPP (170cmH2O and 170cmH2O; p = 0.5, respec-
tively); both groups showed greater CIPP than those 
who had never smoked (CIPP = 140cmH2O; p = 
0.000 and p = 0.009 respectively) (Figure-2). Only 
smoking status and BMI were directly related to 
CIPP on multivariate analysis (Table-2).

DISCUSSION

 Obesity and smoking are established modi-
fiable factors risk factors for SUI (3,6) an they 
must be included in the nonsurgical management 
for SUI. However, the mechanisms by which they 
determine the predisposition for SUI are still un-
known. These factors were studied evaluating the 
intravesical peak pressures.

 In the United States one third of the popula-
tion is obese and two thirds are overweight (7). The 
propensity of obese women for urine loss is probably 
multifactorial, as is the response of SUI to weight 
loss (3,8). Obesity may stress the pelvic floor and 
cause nerve stretching, leading to SUI. Chronic el-
evated intraabdominal pressures have been identified 
among obese patients which may facilitate SUI (5). 
However, this mechanism may not account for the 
peak pressures that directly cause urine loss. In our 
study, we assessed the maximal intravesical peak 
pressures generated by cough. In contrast to base-
line intravesical resting pressures in obese patients 
is about 11cmH2O higher than non-obese patients 
(9), we showed that obese women had CIPP values 
45cmH2O greater than non-obese women. This differ-
ence in CIPP between obese and non-obese patients 
suggests a possible exacerbation of BMI effects by 
cough in intravesical peak pressures. We showed that 

Obesity and smoking: CIPP modulators in SUI
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Table 1 - Clinical factors related to CIPP on univariate analysis.

Table 1 - Clinical factors related to CIPP on univariate analysis. 

 
Clinical factor  n (%) median(range) r p 

BMI  28.1 (19-44.1) 0.413 0.000 

Smoking     

Smoking status    0.000 

Pack years  1 (0-135)  0.000 

Age  51 (31-70) -0.107 0.056 

Pregnancy  3 (0-8)   

Vaginal deliveries  1 (0-8) -0.192 0.025 

Cesarean deliveries  1 (0-6) 0.145 0.009 

Comorbidity     

Diabetes 32 (10.0)   0.009 

Hypertension 84 (26.3)   0.336 

COPD 6 (1.9)   0.694 

Hypothyroidism 22 (6.9)   0.760 

Major depression 12 (3.8)   0.075 

Previous surgery     

Hysterectomy 53 (16.6)   0.278 

Burch colposuspension 5 (1.6)   0.517 

anterior colpoplasty 50 (15.7)   0.963 

pubovaginal sling 7 (2.2)   0.494 

Figure 1 - CIPP (cmH2O) according to BMI class.
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thus improving SUI. Moreover, patients with low 
LPP and high CIPP may have SUI improvement 
only with significant weight loss.

 Smoking has been found to increase risk 
for SUI (6,13). We showed higher intravesical peak 
pressures among smokers. Although these findings 
have already been suggested (14), this striking dif-
ference was not found between current smokers 
and former smokers. This finding questions the role 
of smoking status as modifiable risk factor to SUI. 
Bump et al. (14) studied smoking status and inci-
dence of SUI. Current smokers and former smok-

Obesity and smoking: CIPP modulators in SUI

CIPP increases with BMI and that BMI is also an 
independent predictor for CIPP. Some studies have 
already shown the beneficial effects of weight loss 
on SUI (4,10,11). Nevertheless, one cannot predict 
the degree of improvement of SUI when treating 
obesity. We are aware that LPP have questionable 
utility to predict success after suburethral slings 
(12). However, in our point of view CIPP should 
be useful when associated to LPPs among obese 
incontinent women. Those with higher CIPPs and 
higher LPPs would be most suited for treatment 
with strategies that would lower CIPP below LPP, 

Figure 2 - CIPP (cmH2O) according to smoking status.Table 2 - Clinical factors related to CIPP on multivariate analysis. 

 
Clinical factor RR p 95% Confidence Interval  

Diabetes 4.496 0.446 -7.084 16.076 

Smoking status 14.270 0.000 8.851 19.689 

BMI 2.613 0.000 1.931 3.296 

Vaginal deliveries -1.418 0.076 -2.986 0.151 

Cesarean deliveries 1.372 0.408 -1.887 4.631 

 

Table 2 - Clinical factors related to CIPP on multivariate analysis.
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ers had similar risks for SUI. These data suggest a 
long lasting, if not, definitive effect of smoking on 
pathogenesis of SUI.

 The present study focused on intravesi-
cal peak pressures and the clinical factors linked 
to SUI. This approach is obviously simplistic, but 
revealed that smoking and obesity are independent 
risk factors for elevated intravesical peak pressures 
among SUI women. These findings do not dimin-
ish the role of all other mechanisms that link obe-
sity and smoking to SUI. However, one should be 
aware of the potential usefulness of CIPP when 
treating such risk factors to improve SUI.

 
CONCLUSIONS

 
 Obesity and smoking elevated intravesical 

peak pressures by cough among patients complain-
ing of SUI. Smoking cessation does not reduce 
cough intravesical peak pressures and may be not 
a modifiable risk factor for SUI.
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EDITORIAL COMMENT

 The recent article, “Obesity and smoking: 
Are they modulators of cough intravesical peak 
pressure in stress urinary incontinence?” provides 
an interesting analysis of the mechanism of SUI in 
smokers and obese patients. 

The findings of an increased maximal in-
tra-vesical pressure and increased cough leak point 
pressure in this subset of at-risk patients suggest 
that factors beyond simple urethral hypermobility 
may be at play. These patients may have a chronic 
high pressure state, as a possible effect of their 
underlying medical problems, which predisposes 
them to stress incontinence and affects their re-
sponse to surgery. Hence, the use of a sling as a 
backstop to treat anatomic support defects may not 
fully address the mechanism of incontinence in 
these at-risk patients. 

Proper attention to co-morbidities through 
smoking cessation and long term weight loss 
would be helpful to fully address bothersome 
incontinence issues. In the management of the 
adverse health effects of smoking, avoiding irre-
versible lung disease should be a primary goal of 
smoking cessation.  

 In the future, when the population as a 
whole is aging, yet patients’ life expectancy is in-
creasing, the interplay of long term health issues 
and quality of life concerns such as pelvic floor 
dysfunction will be increasingly pertinent. Un-
derstanding how lifestyle issues can be modified 
to improve the quality of life in an aging popula-
tion is not only medically necessary, but will in-
creasingly be a patient driven expectation of our 
medical profession. 

Dr. Kenneth Powers
Associate Professor Clinical ObGyn
Albert Einstein College of Medicine

Chief of Urogynecology
Montefiore M edical Center

Bronx, NY
E-mail: hoppowers@aol.com
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 A 16-year-old male presented with a pain-
less right testicular mass, known for the past 2 
years and that had recently increased in size. 
Physical examination confirmed a hard testicular 
mass and no evidence of lymphadenopathy or of 
gynecomastia. Laboratory results, including tu-
mor markers, were normal.

Radiology Page
International Braz J Urol

Testicular epidermoid cyst - Ultrasound and MR typical findings 
with macroscopy correlation

L. Pires-Gonçalves, C. Silva, M. Teixeira, S. Costa-Dias, V. Sousa-Mendes

Department of Imagiology (LPG, SCD, VSM), Department of Urology (CS) and Department of Pathology 
(MT) of Hospital de Braga, of Hospital de Braga, Braga/Portugal

Vol 37 (4): 534-535, July - Augst, 2011

Figure 1 - a. Longitudinal US image of the right testis show a bilobulated mass in the upper medial aspect of the testis. 
The mass had sharp margins, composed of a central echogenic area and of alternating hyperechogenic and hypoechogenic 
rings in the periphery (onionskin sign), measuring 2.4 x 1.7 x 1.7 cm. b. Longitudinal Doppler-US image of the right testis 
demonstrates the absence of vascularization of the mass.

 Ultrasound (US) revealed a solid mass 
in the upper pole of the right testis that was well 
circumscribed, avascular, and displayed the on-
ionskin appearance suggestive of testicular epider-
moid cyst (1,2) (Figure-1).
 Magnetic resonance (MR) confirmed the 
well-circumscribed intra-testicular mass with a 
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Figure 2 - a. Axial T2-weigthed image confirms the well-circumscribed mass in the upper medial pole of the right testis. 
The mass has a central slightly hyperintense center and an isointense periphery. b. Sagittal T2-weigthed image confirms 
the well-circumscribed mass in the upper medial pole of the right testis. The mass had a central slightly hypointense 
center and a hyperintense periphery.

Figure 3 -  Photograph of the sectioned surgical specimen 
shows a bilobulated mass with a fibrous capsule that was 
composed of a laminated white-yellow paste like material, 
typical of keratin.
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central area hyperintense on T1 and hypointense 
on T2 and a peripheral area isointense on T1 and 
hyperintense on T2, displaying the target or bull’s 
eye appearance, typical of testicular epidermoid 
cyst (1,2) (Figure-2). The remaining testicular pa-
renchyma was unremarkable.
 Surgical enucleation of the right tes-
ticular mass was performed (3). The pathologi-
cal analysis of the surgical specimen confirmed 
the clinical and radiological proposed diagnosis 

(1,2,4) (Figure-3). The postoperative follow-up 
was uneventful.
 The case presented demonstrates the clini-
cal, ultrasound, and MR findings diagnostic of tes-
ticular epidermoid cyst with macroscopy correlation. 
The recognition of the typical imaging findings of 
testicular epidermoid cyst can suggest the pre-oper-
ative diagnosis of this rare benign tumor thus allow-
ing to considered organ-preserving surgery and its 
associated psychological and cosmetic benefits.
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STONE DISEASE _______________________________________________________________

Minimally invasive percutaneous ablation of parapelvic renal cysts and caliceal diverticula using bipo-
lar energy
Korets R, Mues AC, Gupta M
Department of Urology, Columbia University College of Physicians and Surgeons , New York, New York 
10032, USA
J Endourol. 2011; 25: 769-73

Background and Purpose: The use of bipolar electrocautery has proven advantages over monopolar energy 
during transurethral surgery by limiting hyponatremia and its clinical sequelae. Percutaneous ablation of cali-
ceal diverticula and parapelvic renal cysts has been shown to be an effective surgical approach for the manage-
ment of these conditions when clinically indicated. We present single center results of percutaneous ablation 
of renal cysts and caliceal diverticula using a bipolar energy technique and compare the results with a cohort 
of patients undergoing the procedure using monopolar energy.
Patients and Methods: Between July 2006 and June 2010, 30 patients with caliceal diverticula and renal 
cysts underwent percutaneous ablation using the bipolar resection system with saline irrigation (group 1). 
This group was compared with a cohort of 19 patients who underwent traditional ablation using a standard 
resectoscope, monopolar energy, and glycine irrigation (group 2). We evaluated operative times, change in 
hematocrit and serum sodium levels from preoperative levels, complication rates, as well as symptomatic and 
radiographic success rates.
Results: The mean operative times were 87 minutes and 63 minutes for groups 1 and 2, respectively (P = 0.07). 
The mean percent decrease in hematocrit was 3.27 ± 1.93 in group 1 and 3.82 ± 2.09 in group 2 (P = 0.16), and 
the mean decrease in serum sodium level was -0.21 ± 2.24 mEq/L in group 1 and 3.78 ± 2.18 mEq/L in group 
2 (P < 0.001). There were no intraoperative complications. One patient needed ureteral stent placement for 
persistent urine leak. All patients with symptomatic renal cysts reported resolution of their discomfort, with 
radiographic success confirmed in 89% in group 1 and 79% in group 2 (P = 0.41).
Conclusions: Percutaneous ablation of caliceal diverticula and renal cysts using a bipolar resection system is 
feasible and appears to have efficacy similar to that of the monopolar system. In addition, use of isotonic saline 
as the irrigation medium appears to reduce the risk of postoperative hyponatremia.

Editorial Comment
 The authors clearly demonstrate that the use of bipolar electrocautery and saline irrigation affords a 
greater margin of safety with regards to hyponatremia. Though the authors report the mean change in serum 
sodium, they do not report whether any patients in the monopolar arm experienced hyponatremia that required 
treatment or was symptomatic. The true clinical impact of bipolar electrocautery (and cost justification) would 
depend on the rate of symptomatic hyponatremia.
 The authors do not report the size of the diverticulae and cysts treated percutaneously. One would 
anticipate that operative time and risk of fluid absorption would correlate with the surface area of the cyst / 
diverticular cavity; this may have been an important variable to control for.

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

Endourology & Stone Disease
Glickman Urological & Kidney Institute

The Cleveland Clinic
Cleveland, Ohio, USA

E-mail: endourol@yahoo.com
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Tracking intraoperative fluoroscopy utilization reduces radiation exposure during ureteroscopy
Ngo TC, Macleod LC, Rosenstein DI, Reese JH, Shinghal R
Department of Urology, Stanford University School of Medicine, Stanford, California 94305, USA
J Endourol. 2011; 25: 763-7

Purpose: Recent studies have demonstrated deleterious effects of ionizing radiation from diagnostic and thera-
peutic imaging procedures. One of the barriers to minimizing patient exposure is physician awareness. We 
prospectively studied whether providing surgeons with feedback on their fluoroscopy utilization would affect 
intraoperative fluoroscopy times.
Materials and Methods: In 2007, we prospectively began to track fluoroscopy usage for all urology cases. 
Nine months later, surgeons started to receive periodic reports with their mean fluoroscopy time compared 
with their peers. We reviewed all ureteroscopic cases for nephrolithiasis from the date tracking began (2006-
2010, n = 311). Using the initial 9-month period as a control, we studied the effect of providing feedback on 
mean fluoroscopy times in subsequent periods and analyzed patient factors that may affect radiation exposure.
Results: Mean fluoroscopy times for unilateral ureteroscopy decreased by 24% after surgeons received feed-
back (2.74-2.08 minutes, p = 0.002). On multivariate analysis, factors that independently predicted decreased 
fluoroscopy times included female sex (p = 0.02), stones in the distal ureter (p = 0.04), and if the surgeon 
had received feedback (p = 0.0004). Factors that increased fluoroscopy times included the presence of hydro-
nephrosis (p = 0.001), use of a ureteral access sheath (p = 0.04), ureteral balloon dilation (p = 0.0001), and 
placement of a postoperative stent (p = 0.002).
Conclusions: Providing surgeons with feedback on their fluoroscopy usage reduces patient and surgeon ra-
diation exposure. Implementing such a tracking system requires minimal changes to existing operating room 
staff workflow. Further study is warranted to study the impact of this program on other procedures that utilize 
fluoroscopy in urology and other specialties.

Editorial Comment
 This is an important study that could have major impact on radiation exposure - it is a worthy initia-
tive that should be extended to shockwave lithotripsy, percutaneous nephrolithotomy, videourodynamics and 
beyond urology. It is important to note that fluoroscopy on-time is not the sole variable that the urologist can 
control to minimize radiation exposure. It would be useful to provide a more comprehensive educational tool, 
that included the appropriate positioning of the c-arm and image intensifier (distance from the patient skin, 
under-table configuration, avoiding angled trajectories), the appropriate use of last image hold and collima-
tion, and other radiation-mitigating variables that can make the OR a safer place for patient and physician.
 The inclusion of patients treated with an occlusion device in the second arm of the study is an impor-
tant confounder to the study. It is feasible that an occlusion device could decrease operative time and fluoros-
copy time if it prevented stone migration and the need for adjunctive flexible ureteroscopy. It may have been 
worthwhile to exclude these patients, and evaluate two cohorts treated with or without an occlusion device in 
the second phase of the study to evaluate the impact of the device.

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

Endourology & Stone Disease
Glickman Urological & Kidney Institute

The Cleveland Clinic
Cleveland, Ohio, USA

E-mail: endourol@yahoo.com
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Renal function outcomes after laparoscopic renal cryoablation
Tsivian M, Caso J, Kimura M, Polascik TJ
Duke University Medical Center, Durham, North Carolina
J Endourol. 2011; 25: 1287-91

Abstract Background and Purpose: Laparoscopic cryoablation (LCA) has emerged as an alternative to 
conventional surgery for the management of a T(1) renal mass; however, only few data are available on its 
functional outcomes. We assessed renal function changes after LCA in patients with normal renal function 
(NRF) and preexisting chronic renal insufficiency (CRI).
Patients and Methods: Data of consecutive patients who were undergoing LCA between 2000 and 2008 at 
Duke University Medical Center were analyzed. Renal function parameters were obtained preoperatively, 
at discharge, and at 6, 12, and 24 months postoperatively. Serum creatinine (sCr) levels and estimated glo-
merular filtration rates (eGFR) were compared over a 2-year follow-up.
Results: Of 67 patients, 22 (33%) had CRI at baseline. These patients were older, had larger tumors (2.5 vs 
2.0 cm, P = 0.039), and a higher incidence of multiple lesions (22.7% vs 4.4%, P=0.034). Compared with 
baseline, sCr was significantly increased and eGFR declined at discharge, 6, 12, and 24 months in both NRF 
and CRI groups. Median sCr increase was 0.1 mg/mL, eGFR declined by 4.2 mg/mL/1.73 m(2) in the CRI 
cohort and up to 8.8 mg/mL/1.73m(2) in NRF patients (all P < 0.05) during the follow-up. Compared with 
baseline, however, no significant changes were noted in the distribution of CRI categories at any time (all 
P > 0.05). Conclusions: A minimal decline in renal function can be appreciated in patients undergoing LCA 
at midterm follow-up. This decline is no higher in CRI than in NRF patients. LCA offers excellent renal 
function outcomes at 2 years follow-up. Specifically, in patients with CRI, LCA offers excellent preserva-
tion of renal function.

Editorial Comment
 The authors investigated an important question regarding new technological aspects of nephron-
sparing surgery for small renal masses. The investigators assessed renal function changes after Laparoscopic 
cryoablation (LCA) in patients with normal renal function (NRF) and preexisting chronic renal insufficiency 
(CRI). From a total of 67 patients, 22 (33%) had CRI at baseline.
 The study indicates a statistically significant decline in renal function after LCA in both NRF and 
CRI patients. This is in contrast with the data seen in CRI patients on the other. In the present study, renal 
function decline was more pronounced among patients with normal renal function preoperatively despite the 
latter group having smaller tumors and lower incidence of multifocal disease. Interestingly, the data may sug-
gest that while renal function stabilized in CRI patients after LCA, a continuous decline may be observed in 
the NRF group over a 2-year follow-up period. This may be because of a more attentive dietary regimen and 
behavioral measures to preserve renal function undertaken by patients with preexisting CRI compared with 
their “healthy” counterparts. Despite the evident decline in renal function parameters, its clinical significance 
is questionable, because no marked changes in the distribution of CKD categories were noted at any time 
point compared with baseline, and only two patients (both from the NRF group) were reclassified two CKD 
categories higher compared with baseline. LCA represents an efficient alternative to minimize renal function 
deterioration in patients with small renal tumors and preexisting renal insufficiency.
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Positive surgical margins after robotic assisted radical prostatectomy: a multi-institutional study
Patel VR, Coelho RF, Rocco B, Orvieto M, Sivaraman A, Palmer KJ, Kameh D, Santoro L, Coughlin GD, Liss 
M, Jeong W, Malcolm J, Stern JM, Sharma S, Zorn KC, Shikanov S, Shalhav AL, Zagaja GP, Ahlering TE, 
Rha KH, Albala DM, Fabrizio MD, Lee DI, Chauhan S
Global Robotics Institute, Florida Hospital-Celebration Health, University of Central Florida College of 
Medicine, Orlando, Florida
J Urol. 2011; 186: 511-7

Purpose: Positive surgical margins are an independent predictive factor for biochemical recurrence after 
radical prostatectomy. We analyzed the incidence of and associative factors for positive surgical margins 
in a multi-institutional series of 8,418 robotic assisted radical prostatectomies.
Materials and Methods: We analyzed the records of 8,418 patients who underwent robotic assisted radical 
prostatectomy at 7 institutions. Of the patients 323 had missing data on margin status. Positive surgical 
margins were categorized into 4 groups, including apex, bladder neck, posterolateral and multifocal. The 
records of 6,169 patients were available for multivariate analysis. The variables entered into the logistic 
regression models were age, body mass index, preoperative prostate specific antigen, biopsy Gleason 
score, prostate weight and pathological stage. A second model was built to identify predictive factors for 
positive surgical margins in the subset of patients with organ confined disease (pT2).
Results: The overall positive surgical margin rate was 15.7% (1,272 of 8,095 patients). The positive sur-
gical margin rate for pT2 and pT3 disease was 9.45% and 37.2%, respectively. On multivariate analysis 
pathological stage (pT2 vs pT3 OR 4.588, p < 0.001) and preoperative prostate specific antigen (4 or less 
vs greater than 10 ng/mL OR 2.918, p < 0.001) were the most important independent predictive factors 
for positive surgical margins after robotic assisted radical prostatectomy. Increasing prostate weight was 
associated with a lower risk of positive surgical margins after robotic assisted radical prostatectomy (OR 
0.984, p < 0.001) and a higher body mass index was associated with a higher risk of positive surgical 
margins (OR 1.032, p < 0.001). For organ confined disease preoperative prostate specific antigen was the 
most important factor that independently correlated with positive surgical margins (4 or less vs greater 
than 10 ng/mL OR 3.8, p < 0.001).
Conclusions: The prostatic apex followed by a posterolateral site was the most common location of posi-
tive surgical margins after robotic assisted radical prostatectomy. Factors that correlated with cancer ag-
gressiveness, such as pathological stage and preoperative prostate specific antigen, were the most im-
portant factors independently associated with an increased risk of positive surgical margins after robotic 
assisted radical prostatectomy.
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Editorial Comment
 Despite advances in technology and surgical techniques the promise of a complete negative surgical 
margin for radical prostatectomy seems to be a Chimera. Recent reports demonstrate stable results for positive 
surgical margins in large series of radical prostatectomies but it seems always intimately related to surgeons 
experience and performance rather than the surgical technique utilized. Patel and colleagues should be com-
mended for their effort of demonstrating a multi-institutional study which the common factor is the use of 
robotic technology to perform radical prostatectomies for prostate cancer. The PSMs are comparable to open 
series and conclusions about the superiority of the robotic technology were not noted in the conclusion by the 
authors. On multivariate analysis pathological stage and preoperative prostate specific antigen (4 or less vs 
greater than 10 ng/mL OR 2.918, p < 0.001) were the most important independent predictive factors for posi-
tive surgical margins after robotic assisted radical prostatectomy. Curiously, heavier prostates were associated 
with a lower risk of positive surgical margins after robotic assisted radical prostatectomy and a higher body 
mass index was associated with a higher risk of positive surgical margins. For organ confined disease pre-
operative prostate specific antigen was the most important factor that independently correlated with positive 
surgical margins.
 Studies have demonstrated that even after approximately 3 decades of research trying to achieve the 
perfect radical prostatectomy seems to be a daunting task due to lack of complete understanding of the surgical 
landmarks and the suboptimal imaging and diagnostic tests to pre-operatively evaluate the true localization of 
the cancer in the prostate.

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 _____________________________________________________________________________

Incidence of Nephrogenic Systemic Fibrosis after Adoption of Restrictive Gadolinium-based Contrast 
Agent Guidelines
Wang Y, Alkasab TK, Narin O, Nazarian RM, Kaewlai R, Kay J, Abujudeh HH
Department of Radiology and Department of Pathology, Dermatopathology Unit, Massachusetts General 
Hospital, 55 Fruit St, FND 213B, Boston, MA 02114
Radiology. 2011; 260: 105-11

Purpose: To retrospectively determine the incidence of nephrogenic systemic fibrosis (NSF) in a large aca-
demic medical center after the adoption of restrictive gadolinium-based contrast agent (GBCA) administra-
tion guidelines.
Materials and Methods: For this retrospective HIPAA-compliant study, institutional review board approval 
was obtained and the requirement for informed consent was waived. Restrictive GBCA guidelines were ad-
opted in May 2007. The guidelines (a) require a recent serum creatinine level measurement in any patient 
who is aged 60 years or older and/or at risk for renal disease, (b) limit the maximal weight-based GBCA dose 
administered to any patient with an estimated glomerular filtration rate (eGFR) lower than 60 mL/min/m(2) 
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to 20 mL, and (c) prohibit the administration of any GBCA in patients who have an eGFR lower than 30 mL/
min/m(2) and/or are undergoing chronic dialysis treatment (except in emergency situations). The electronic 
medical records were searched for all contrast material-enhanced magnetic resonance (MR) imaging exami-
nations performed during the post-guidelines adoption period between January 2008 and March 2010 and the 
pre-guidelines adoption and transitional period between January 2002 and December 2007. Separate pathol-
ogy records were searched for biopsy-confirmed cases of NSF during the same study periods. The incidences 
of NSF during the pre-guidelines adoption and transitional period and post-guidelines adoption period were 
compared by using the paired Z test.
Results: A total of 52 954 contrast-enhanced MR examinations were performed during the post-guidelines 
adoption period. Of these 52 954 examinations, 46 464 (88%) were performed in adult patients with an eGFR 
of 60 mL/min/m(2) or higher or presumed normal renal function and 6454 (12%) were performed in patients 
with an eGFR of 30-59 mL/min/m(2). Thirty-six patients with an eGFR lower than 30 mL/min/m(2) under-
went contrast-enhanced MR imaging for emergent indications. Review of the pathology records for January 
2008 to September 2010 revealed no new cases of NSF resulting from GBCA exposure.
Conclusion: After restrictive guidelines regarding GBCA administration were instituted, no new cases of NSF 
were identified among 52 954 contrast-enhanced MR examinations, including those performed in patients 
with an eGFR lower than 60 mL/min/m(2).

Editorial Comment
 More than 300 cases of nephrogenic systemic fibrosis (NSF) have been described since 2000. This 
important complication occurred in patients with severe chronic renal insufficiency or acute renal failure or 
in patients undergoing dialysis, usually within weeks to months after receiving intravenous injection of a 
high dose of gadolineum based contrast agent. Besides impaired renal function other important risk factors 
for developing NSF are pro-inflammatory conditions, failure to perform dialysis promptly after gadolineum 
injection, use of nonionic linear contrast agents and hyperphosphatemia (1).
 The authors demonstrates that in their institution, strict obedience to a well designed restrictive guide-
lines, allowed the elimination of cases of NSF in a large number of patients (nearly 53.000). Similar guidelines 
to this study are used nowadays in several centers worldwide explaining the massive reduction in the number 
of patients with this complication in the last two years. As pointed out by the authors, cooperation between 
radiologist and referral physician is essential in order to accomplish optimized use of gadolineum-based con-
trast agents whenever its use is mandatory.
 Another important aspect that favorably contributed to the reduction of number of patients with NSF 
was the development and progressively improvement of magnetic resonance techniques that allow vascular 
imaging without the use of intravenous injection of contrast material.

Reference
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Hematuria Evaluation With MDCT Urography: Is a Contrast-Enhanced Phase Needed When Calculi 
Are Detected in the Unenhanced Phase?
Song JH, Beland MD, Mayo-Smith WW
Department of Diagnostic Imaging, Rhode Island Hospital-Warren Alpert Medical School of Brown Univer-
sity, 593 Eddy St, Providence, RI 02903
AJR Am J Roentgenol. 2011; 197: W84-9

Objective: The purpose of this study was to assess the added utility of the contrast-enhanced phase of MDCT 
urography (MDCTU) when urinary tract calculi are detected in the preliminary unenhanced phase.
Materials and Methods: A computer search of CT reports with the term “hematuria” yielded the records of 
1209 patients who had undergone MDCTU. The reports of 286 MDCTU examinations in which urinary tract 
calculi were detected were identified, and two blinded abdominal radiologists reviewed the images to find a 
second source of hematuria. The unenhanced images were reviewed first, and the findings were compared 
with those on the subsequent contrast-enhanced images. The aggregate findings of the 286 examinations in 
which calculi were present were compared with those of the 923 examinations in which calculi were absent. 
The follow-up diagnosis was based on histopathologic findings, findings at urologic procedures, or the imag-
ing diagnosis.
Results: In 119 of the 1209 patients (10%), 127 lesions other than urinary tract calculi were identified as pos-
sible sources of hematuria. Eighty-two lesions were diagnosed in 77 patients (6%) at follow-up evaluation. A 
second source of hematuria was found in 19 of the 286 examinations (7%) with calculi compared with 58 of 
the 923 examinations (6%) without calculi (p = 0.828), and contrast was needed to make a specific diagnosis 
in 16 of the 19 examinations (84%).
Conclusion: When urinary tract calculi are identified at MDCTU, the rate of detection of other potential causes 
of hematuria is not different from that in MDCTU examinations without calculi. The contrast-enhanced por-
tion of the MDCTU examination is needed even if calculi are seen because important pathologic changes are 
diagnosed only after the contrast-enhanced phase.

Editorial Comment
 Multi-detector computed tomography (MDCT) urography has become the “gold standard” imaging 
technique for the investigation of patients with hematuria. MDCT urography protocol should be designed to 
optimize visualization of urolithiasis, the renal parenchyma and the urothelium. Although there is no consen-
sus how to do it, most of the time, patients are imaged with the three-phase protocol: nonenhanced acquisition 
through the abdomen and pelvis (for detecting urolithiasis), nephrographic phase (through the abdomen) and 
delayed excretory phase (through the abdomen and pelvis). Using this protocol in our institution the patient 
effective radiation dose varies from 20-22 mSv (almost the double of the effective dose from an excretory 
urography, 10-12 mSv).
 As pointed out by the authors, the American Urologic Association states that in patients with mi-
croscopic hematuria and at low risk of malignancy, no further imaging is needed if unenhanced phase of CT 
examination reveals urolithiasis. Since in the authors´ experience, second source of hematuria had practically 
the same frequency in the group of patients with calculi (7%) to those without calculi (6%), they concluded 
that complete MDCT urography protocol should be performed even in these patients at low risk of malig-
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nancy. These conclusions however deserve some considerations. For example, if we assume that cystoscopy 
is still the reference standard for bladder cancer detection, MDCT urography would have been essential for 
the detection only upper tract neoplasm observed in 2% of examinations (six out 289). It is clear that this pa-
per brought a very important contribution to the difficult task of balancing risk and benefits when performing 
MDCT-urography for hematuria. In our institution, for example, post-contrast phases are not obtained only in 
patients in who unenhanced scans reveals stone in the ureter or in the bladder. These patients and their refer-
ral physicians are instructed about the necessity of complimentary post-contrast phases only when hematuria 
persists after treatment or elimination of the stone.
 There is no doubt that this subject is debatable and studies including patients with other risk factors 
are needed. Meanwhile radiologist should make efforts to reduce the radiation dose from MDCT-urography 
without impairing its diagnostic accuracy.

Dr. Adilson Prando
Head, Department of Radiology and

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

E-mail: adilson.prando@gmail.com

PATHOLOGY _________________________________________________________________________

Significance of Prostate Adenocarcinoma Perineural Invasion on Biopsy in Patients Who are Otherwise 
Candidates for Active Surveillance
Al-Hussain T, Carter HB, Epstein JI
Department of Pathology, The Johns Hopkins Hospital, Baltimore, Maryland
J Urol. 2011; 186: 470-3

Purpose: Perineural invasion on biopsy is associated with extraprostatic extension at radical prostatectomy. 
To our knowledge the significance of perineural invasion on biopsy in patients who otherwise meet the cri-
teria for active surveillance has not been studied.
Materials and Methods: The biopsy criteria for active surveillance were Gleason score 6 or less, 2 or fewer 
positive cores and 50% or less involvement any positive core. All cases had at least 12 biopsy cores. A total 
of 313 cases met the biopsy criteria for active surveillance, and elected to undergo immediate radical pros-
tatectomy at our institution between 1992 and 2008. These cases included 51 with perineural invasion and 
262 without perineural invasion.
Results: There was no significant difference in patient age and mean serum prostate specific antigen at di-
agnosis in cases with and those without perineural invasion. Cases with perineural invasion on biopsy had a 
higher maximum percentage of cancer on biopsy (18.6%) vs those without perineural invasion (15.0%, p = 
0.02). Cases with perineural invasion also had slightly more with 2 positive cores compared to cases without 
perineural invasion (56.9% and 39.7%, respectively, p = 0.02). Despite a greater extent of cancer on biopsy, 
cases with and those without perineural invasion on biopsy showed no significant difference in surgical 
margin involvement (6% vs 7.3%, respectively) or organ confined disease (84.3% vs 91.6%, respectively).
Conclusions: Cases that meet biopsy criteria for active surveillance yet have perineural invasion showed 
no significant difference from those without perineural invasion in terms of adverse findings at radical 
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prostatectomy. Patients with perineural invasion who meet criteria for active surveillance should not be 
excluded from this treatment option.

Editorial Comment
 Perineural invasion (PNI) on needle prostatic biopsies as a marker of extraprostatic extension has 
been controversial. In almost all studies perineural invasion has been related to extraprostatic extension in 
univariate analysis but in only a few studies in multivariate analysis. The practical importance relates to the 
decision of whether to sacrifice part or all of the neurovascular bundle on the side of the biopsy with PNI in 
planning nerve-sparing radical prostatectomy. The study from Johns Hopkins has shown that cases that meet 
biopsy criteria for active surveillance yet have perineural invasion showed no significant difference from those 
without perineural invasion in terms of adverse findings at radical prostatectomy. Patients with perineural in-
vasion who meet criteria for active surveillance should not be excluded from this treatment option. Cases with 
biopsy criteria for active surveillance are considered insignificant having Gleason score 6 or less, 2 or fewer 
positive cores and 50% or less involvement in any positive core.
 The findings are very similar to a study from my Institution published in Int Braz J Urol (1). We found 
that tumor extent on needle biopsies influences the predictive value of PNI for pathologic stage > pT2 (pT3a 
and/or pT3b) on radical prostatectomies. In patients with more extensive tumors on needle biopsy, PNI pre-
dicted pathologic stage > pT2 on radical prostatectomy on univariate analysis but on multivariate analysis did 
not show independent predictive value. This finding is in accordance to most of the studies in the literature. 
In patients with less extensive tumors on biopsy (< 13.6% of tissue in mm containing carcinoma) and PNI, 
there was no association to any one clinical or pathological variables studied; no difference in the time to 
biochemical (PSA) progression-free outcome comparing to patients without PNI; and, no predictive value for 
pathological stage > pT2 on both univariate and multivariate analysis. With a higher number of small tumors 
currently detected, our results favor that PNI on needle biopsy should not be considered in the decision to 
sacrifice or not the neurovascular bundle in planning nerve-sparing radical prostatectomy.
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1. Billis A, de Quintal MM, Meirelles L, Freitas LL, Magna LA, Ferreira U: Does tumor extent on needle 
prostatic biopsies influence the value of perineural invasion to predict pathologic stage > T2 in radical 
prostatectomies? Int Braz J Urol. 2010; 36: 439-47; discussion 448, 448-9.

Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
Campinas, São Paulo, Brazil

E-mail: athanase@fcm.unicamp.br

Handling and reporting of transurethral resection specimens of the bladder in Europe: a web-based 
survey by the European Network of Uropathology (ENUP)
Lopez-Beltran A, Algaba F, Berney DM, Boccon-Gibod L, Camparo P, Griffiths D, Mikuz G, Montironi R, 
Varma M, Egevad L
Unit of Anatomic Pathology, Cordoba University Medical School, Cordoba, Spain
Histopathology. 2011; 58: 579-85. doi: 10.1111/j.1365-2559.2011.03784.x.
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Aims: To collect of information about European practices on handling and reporting of transurethral resection 
specimens of the bladder.
Methods and Results: The European Network of Uropathology is a communication network that includes 335 
pathology laboratories in 15 western European countries. A web-based questionnaire was answered by 52.2% 
of members. Some routines were adopted by a majority: formalin fixation (92.5%), separate containers for 
tumors and resection base (72%) and embedding of the entire specimen (60%). Cancer along/in adipose tis-
sue would be reported as pT3a by 19.5% and non-invasive urothelial carcinoma in prostatic ducts/glands as 
pT4a by 16.1%. Papillary urothelial neoplasia of low malignant potential is recognized by 72.6% but rarely 
reported. Immunohistochemistry is rarely or sometimes used for diagnosing bladder cancer by 91.7%, and the 
most frequently used markers are CK20 (76.9%), CK7 (66.7%) and Ki67 (38.8%). Only 24.8% report prog-
nostic markers, with Ki67 (84.4%) and p53 (64.4%) being most common. Only 50.9% use the International 
Society of Urological Pathology 1998/World Health Organization (WHO) 2004 grading system, followed by 
WHO 1973 (43.4%) and WHO 1999 (31.4%).
Conclusions: There is still variability in routine practice and a need for standardization of methodologies. 
These results may be helpful when judging what recommendations are reasonable to issue.

Editorial Comment
 Surveys on handling and reporting of surgical specimens are very important tools for consensus con-
ferences among pathologists. Due to the high frequency of transurethral resection specimens of the bladder, 
standardization of methodologies are of utmost importance.
 In TUR resections of malignant neoplasias, the pathology report should inform:

1. The histologic diagnosis. Most of the tumors are urothelial carcinomas. Sarcomas are very 
rare. There are several histologic variants of urothelial carcinomas.

2. Configuration. Papillary, non papillary, inverted growth.
3. Differentiation. Squamous differentiation is more frequent than glandular differentiation. 

There are other rare types of differentiation. Tumors with differentiation, in general, show a higher 
stage at diagnosis.

4.  Grading. Several systems may be used: grades 1, 2, and 3 (WHO); low-grade (corresponding 
to grade 1) and high-grade (corresponding to grades 2 and 3) (WHO/International Society of Urologi-
cal Pathology); and combined numbers, e.g. 1+2 (low-grade in most areas + high-grade as a second-
ary grade, 1+1 (low-grade in all areas examined), etc.

5.  Staging. According to the TNM: Tis (flat carcinoma in situ), Ta (papillary non invasive or 
papillary in situ), T1 (subepithelial connective tissue invasion), T2 (muscularis propria invasion). An 
important distinction for the pathologist is muscularis propria vs. muscularis mucosae. Invasion of the 
latter is still T1.

6. A very important information that should be included in the report is presence or not of sec-
tions of muscularis propria in the TUR. In cases of T1 without sections of muscularis propria, stage 
T2 cannot be excluded. A new TUR should be performed for an adequate staging.

Dr. Athanase Billis
Full-Professor of Pathology

State University of Campinas, Unicamp
Campinas, São Paulo, Brazil
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RECONSTRUCTIVE UROLOGY ________________________________________________________

doi: 10.1590/S1677-55382011000000000

Long-term results of permanent urethral stent Memotherm implantation in the management of recur-
rent bulbar urethral stenosis
Sertcelik MN, Bozkurt IH, Yalcinkaya F, Zengin K
Ankara Diskapi Yildirim Beyazit Training and Research Hospital 1. Urology Clinic, Ankara, and Department 
of Urology, Karaman State Hospital, Karaman, Turkey
BJU Int. 2011 Jul; 14. doi: 10.1111/j.1464-410X.2011.10230.x. [Epub ahead of print]

Study Type - Therapy (case series) Level of Evidence 4 What’s known on the subject? and What does the 
study add? Milroy reported 84% success at a mean of 4.5 years follow-up by usage of a permanently implant-
able “urolume” spent in 1993. Memotherm was developed later, especially for urologic use. Our study is one 
of the largest in this urea, with a high number of patients and a long follow-up period.
Objective: To evaluate the effectiveness and long-term results of permanent urethral stent (Memotherm) im-
plantation in the treatment of recurrent bulbar urethral stricture.
Patients and Methods: In all, 47 patients with a history of previous unsuccessful treatment for bulbar urethral 
stricture were treated using Memotherm bulbar urethral stents between 1998 and 2002. Long-term follow-up 
data was analysed and discussed.
Results: At the end of the 7-year period 37 of 47 patients (78.7%) had been treated successfully. Post-mic-
turition dribbling incontinence lasting up to 3 months after stent placement occurred in 32 (68.1%) patients, 
but this was reduced to only seven patients (14.9%) by the 7-year follow-up. There was stress incontinence 
of various severities in nine (19.2%) patients at the 1-year follow-up. These patients were those who had ste-
nosed urethral segments adjacent to the external sphincter. At the long-term follow-up < 10% of the patients 
had stress incontinence complaints.
Conclusion: Memotherm is a good treatment option in patients with recurrent bulbar urethral stricture of 
any cause.

Editorial Comment
 Currently, the management of bulbar urethral strictures is limited to dilation, urethrotomy and ure-
throplasty. An attractive compromise between the invasiveness of these options would be a permanently im-
planted urethral stent. Stents also promise the hope of drug-eluting versions which might help prevent stricture 
recurrence. Indeed, the Memotherm urethral stent is an attractive candidate for this role and has two distinct 
theoretical advantages over the older Urolume stent. First, the Memotherm expands at body temperature and 
contracts at colder temperatures, making it easier to remove. Second, it is a wall stent rather than a mesh stent 
like the Urolume which might limit the hyperplastic reaction. The current investigation is a retrospective study 
which reports outcomes at 7 years. However, nearly 50% needed a second procedure within that time frame 
and hyperplastic reaction was not uncommon. The authors posit that urethral stent placement should be the 
treatment of choice for urethrotomy failure as urethroplasty can always be performed later with good results. 
However, urethroplasty after Urolume stent removal frequently requires a 2-stage procedure (1). We look 
forward to prospective randomized trials of urethral stents.
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Direct Vision Balloon Dilation for the Management of Urethral Strictures
Gelman J, Liss MA, Cinman NM
Department of Urology, University of California , Irvine, Orange, California
J Endourol. 2011; 11. [Epub ahead of print]

Abstract Urethral strictures are often initially managed with dilation using sequential metal sounds or filiform 
and follower dilators. While these techniques often successfully achieve at least a temporary increase to the 
caliber of the area of stricture, they are performed without visual guidance, and complications can include 
false passage and urethral perforation. We describe the first use of balloon dilator that allows the safe, con-
trolled, and gentle and dilation of urethral strictures under direct vision. 

Editorial Comment
 Balloon dilation of strictures may be preferable to dilation with sounds or filiforms and followers in 
those balloons allow radial dilation which avoids the shearing force of passing successively larger dilators. 
The authors describe the technique and equipment they have developed that allows for direct vision balloon 
dilation of urethral strictures. A 30F balloon dilator was developed that fits through a 21F rigid cystoscope. 
Other 30F balloons such as those used for renal tract dilation do not fit through a cystoscope; however, these 
older models can still be inflated under direct vision with the following technique. One first places the balloon 
catheter over a wire then passes a flexible cystoscope alongside the balloon catheter up to the balloon in order 
to directly observe the dilation.

Dr. Sean P. Elliott
Department of Urology Surgery

University of Minnesota
Minneapolis, Minnesota, USA

E-mail: selliott@umn.edu
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UROLOGICAL ONCOLOGY ____________________________________________________________

The prognostic significance of capsular incision into tumor during radical prostatectomy
Preston MA, Carrière M, Raju G, Morash C, Doucette S, Gerridzen RG, Bella AJ, Eastham JA, Scardino PT, 
Cagiannos I
Division of Urology, Department of Surgery, University of Ottawa, Ottawa, Ontario, Canada
Eur Urol. 2011; 59: 613-8

Background: The prognostic significance of capsular incision (CapI) into tumor during radical prostatectomy 
(RP) with otherwise organ-confined disease remains uncertain.
Objective: To evaluate the impact of CapI into tumor on oncologic outcome.
Design, Setting, and Participants: A retrospective review of 8110 consecutive patients with prostate cancer 
treated at Ottawa Hospital and at Memorial Sloan-Kettering Cancer Center, both tertiary academic centers, 
between 1985 and 2008.
Intervention: All patients underwent an open, laparoscopic or robotic RP.
Measurements: Patients were divided into four pathologic categories: group 1 (CapI group), positive surgical 
margins (PSMs) without extraprostatic extension (EPE); group 2, negative surgical margins (NSMs) without 
EPE; group 3, NSM with EPE; group 4, PSMs with EPE. Estimates of recurrence-free survival were generated 
with the Kaplan-Meier method. Recurrence was defined as a prostate-specific antigen (PSA) > 0.2 ng/mL and 
rising. Cox proportional hazards regression was used to estimate the hazard ratio (HR) for recurrence control-
ling for pretreatment PSA, RP date, RP Gleason sum, seminal vesicle invasion, and lymph node involvement. 
Pathologic categories were defined in the model by including the variables EPE and surgical margins (SMs) 
as well as their interaction.
Results and Limitations: Median follow-up was 37.3 mo. The 5-yr recurrence-free probability after RP for the 
CapI group was 77% (95% confidence interval [CI], 72-83). This was not only inferior to patients with NSMs 
and no EPE (log rank p < 0.0001) but also to those with NSMs and EPE (log rank p = 0.0002). In multivariate 
analysis the interaction between EPE and SM was not significant (p = 0.26). In the adjusted model excluding 
the interaction term, patients with EPE had an increased risk for recurrence (HR: 1.80; 95% CI, 1.49-2.17; p < 
0.0001) as did those with positive margins (HR: 1.81; 95% CI, 1.51-2.15; p < 0.0001). This was a retrospec-
tive study.
Conclusions: CapI into tumor has a significant impact on patient outcome following RP. Patients, who oth-
erwise would have organ-confined disease, will now have a higher probability of recurrence than those with 
completely resected extraprostatic disease.

Editorial Comment
 The authors retrospectively analyzed 8110 consecutive patients from 2 tertiary centers treated by 
radical prostatectomy (open, laparoscopic or robotic) for prostate cancer for the prognostic impact of capsule 
incision into tumor.
 Finally, 6855 patients were included into the analysis of which he vast majority of 5530 patients un-
derwent a nerve-sparing procedure.
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 18% of these patients had positive surgical margins without extraprostatic extension (defined as capsule 
incision into tumor). Capsule incision had an independent negative prognostic impact in all groups analyzed.
 This information is important to all surgeons considering nerve-sparing radical prostatectomy procedures.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

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

Combination of adjuvant hormonal and radiation therapy significantly prolongs survival of patients 
with pT2-4 pN+ prostate cancer: results of a matched analysis
Briganti A, Karnes RJ, Da Pozzo LF, Cozzarini C, Capitanio U, Gallina A, Suardi N, Bianchi M, Tutolo M, 
Salonia A, Di Muzio N, Rigatti P, Montorsi F, Blute M
Department of Urology, Vita-Salute University, San Raffaele Scientific Institute, Milan, Italy
Eur Urol. 2011; 59: 832-40

Background: Previous prospective randomised trials have shown a positive impact of adjuvant radiation therapy 
(RT) in patients with locally advanced prostate cancer. However, none of these trials included patients with 
lymph node invasion (LNI).
Objective: The aim of this study was to assess the impact of combination adjuvant hormonal therapy (HT) and 
RT on the survival of patients with prostate cancer and histologically documented lymph node metastases (pN+).
Design, Setting, and Participants: Data on 703 consecutive patients with LNI treated with radical prostatec-
tomy, pelvic lymph node dissection, and adjuvant treatments between September 1986 and November 2002 at 
two large academic institutions were reviewed.
Measurements: For study purposes, patients treated with adjuvant HT plus RT and patients treated with ad-
juvant HT alone were matched for age at surgery, pathologic T stage and Gleason score, number of nodes 
removed, surgical margin status, and length of follow-up. Differences in cancer-specific survival (CSS) and 
overall survival (OS) were compared using the Kaplan-Meier method and life table analyses.
Results and Limitations: Following the matching process, 117 pT2-4 pN1 patients of 171 (68.4%) treated 
with adjuvant HT plus RT (group 1) were compared with 247 pT2-4 pN1 patients of 532 (46.4%) receiving 
adjuvant HT alone (group 2). After matching, the two groups of patients were comparable in terms of pre- and 
postoperative characteristics (all p ≥ 0.07). Mean follow-up was 100.8 mo (median: 95.1 mo; range: 3.5-229.3 
mo). Overall, prostate CSS and OS rates at 5, 8, and 10 yr were 90%, 82%, and 75%, and 85%, 70%, and 60%, 
respectively. Patients treated with adjuvant RT plus HT had significantly higher CSS and OS rates compared 
with patients treated with HT alone at 5, 8, and 10 yr after surgery (95%, 91%, and 86% vs 88%, 78%, and 
70%, and 90%, 84%, and 74% vs 82%, 65%, and 55%, respectively; p = 0.004 and p < 0.001, respectively). 
Similarly, higher survival rates associated with the combination of HT plus RT were found when patients were 
stratified according to the extent of nodal invasion (namely, two or fewer vs more than two positive nodes; all p 
≤ 0.006). Lack of standardised HT and RT protocols represents the main limitations of our retrospective study.
Conclusions: Adjuvant RT plus HT significantly improved CSS and OS of pT2-4 pN1 patients, regardless of 
the extent of nodal invasion. These results reinforce the need for a multimodal approach in the treatment of 
node-positive prostate cancer.
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Editorial Comment
 Patients with positive lymph nodes after radical prostatectomy should receive hormonal therapy, this 
is common urological knowledge. Should patients with positive lymph nodes also receive adjuvant radio-
therapy? This question was addressed in a large retrospective matched-pair study. 76% of N+ patients received 
adjuvant hormonal therapy alone and 24% received both adjuvant hormonal therapy and radiotherapy.
 Interestingly, and of large clinical importance, the authors found survival advantages in favour of 
adjuvant radiotherapy in all subgroups analyzed. The results of this study should give cause for an appropriate 
prospective trial and may result in a shift of current clinical recommendations.

Dr. Andreas Bohle
Professor of Urology

HELIOS Agnes Karll Hospital
Bad Schwartau, Germany

E-mail: boehle@urologie-bad-schwartau.de
doi: 10.1590/S1677-55382011000000000

NEUROLOGY & FEMALE UROLOGY ___________________________________________________

Correlations between pretransplant dialysis duration, bladder capacity, and prevalence of vesicoure-
teral reflux to the graft
Inoue T, Satoh S, Saito M, Numakura K, Tsuruta H, Obara T, Narita S, Horikawa Y, Tsuchiya N, Habuchi T
1 Department of Urology, Akita University School of Medicine, Akita, Japan. 2 Division of Renal Replace-
ment Therapeutic Science, Akita University School of Medicine, Akita, Japan
Transplantation. 2011; 92: 311-5

Background: Urinary bladder capacity is reduced in patients undergoing long-term dialysis, which may in-
crease the risk of vesicoureteral reflux (VUR) to a transplanted kidney. This study investigated the correlations 
between dialysis duration, pretransplant and posttransplant bladder capacity, and prevalence of VUR to the 
graft.
Methods: Voiding cystography was performed in 101 adult renal transplant recipients without neurogenic dis-
orders immediately before and 1 year after transplantation to evaluate bladder capacity and VUR. Nonstented 
extravesical antireflux ureteroneocystostomy was performed in all patients.
Results: The median dialysis duration and pretransplant bladder capacity were 32 months (range 1-426 months) 
and 120 mL (range 15-450 mL), and 21 patients (20.8%) underwent dialysis for more than 120 months, and 
30 patients (29.7%) had a pretransplant bladder capacity of less than 80 mL. Dialysis duration was correlated 
with pretransplant bladder capacity (R = 0.466, P < 0.001). Bladder capacity expanded more than 6-fold from 
pretransplantation to posttransplantation, and all recipients had a bladder capacity greater than 150 mL at 1 
year posttransplantation. Thirty patients had VUR to the graft. Dialysis duration longer than 60 months (P = 
0.021) and pretransplant bladder capacity of less than 130 mL (P = 0.024) were associated with VUR. VUR 
was associated with lower graft function.
Conclusions: Although bladder capacity decreased because of long-term dialysis, it exceeded 150 mL at 1 year 
posttransplantation. A small bladder can be used in renal transplantation, but it may increase the risk of VUR.
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Editorial Comment
 This paper by Inoue et al. is of special interest for those who attend kidney transplant patients. It 
provides valuable information on the outstanding recovery capacity of defunctionalized bladders, which may 
have a pretransplant volume as low as < 50 mL but can potentially achieve a more than 6-fold increase at 1 
year posttransplantation. All patients ended up with a > 150 mL bladder capacity following transplantation.
 On the other hand, patients with low bladder capacities, notably those below 80 mL, and dyalisis last-
ing longer than 60 months were shown to be at higher risk of developing post operative high grade vesicoure-
teral reflux (VUR).
 Although not a consensus in medical literature, this study showed an association of VUR and de-
creased renal graft function at one year follow-up.
 These data should raise some important thoughts: the need to speed up renal transplantation in an ef-
fort to avoid a longer than 60 months period of dyalisis; a higher suspicion for VUR in patients who present 
a very low (< 80 mL) bladder capacity before transplant; and finally, we should rethink the need to routinely 
perform urodynamics in the preoperative planning of kidney transplant candidates, as it may provide valuable 
prognostic data.

Dr. Ricardo Miyaoka
State University Campinas

Campinas, SP, Brazil
E-mail: rmiyaoka@uol.com.br

Mid-term complications after placement of the male adjustable suburethral sling: a single center 
experience
Dalpiaz O, Knopf HJ, Orth S, Griese K, Aboulsorour S, Truss M
Department of Urology, Medical University of Graz, Graz, Austria
J Urol. 2011; 186: 604-9

Purpose: In recent years various sling systems have been proposed as a successful treatment option for 
male stress urinary incontinence. Reports about complication rates and failures are still scarce.
Materials and Methods: We systematically reevaluated 29 male patients who received an Argus® subure-
thral sling for stress urinary incontinence between October 2006 and July 2007.
Results: Overall 24 patients (83%) experienced a total of 37 complications at a median follow-up of 35 
months (range 29 to 45), including 10 (35%) in acute urinary retention. The sling was removed in 10 
patients (35%) due to urethral erosion (3), infection (2), system dislocation (2), urinary retention (2) and 
persistent pain (1). Eight men (27%) complained of significant perineal pain, necessitating continuous oral 
analgesics. In 1 patient ureteral reimplantation was done due to ureteral erosion from a dislocated sling. 
At follow-up only 5 men (17%) remained dry while 21 (72%) were dissatisfied with the clinical outcome. 
No available clinical variables were statistically significantly associated with any grade or high grade 
complications even on univariate analysis.
Conclusions: In our study cohort the Argus suburethral sling was associated with serious mechanical and 
infectious complications, and sparse functional results with negative impact on patient quality of life. 
Based on the results of this study significant changes are warranted in the sling system and in the implan-
tation technique.
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Editorial Comment
 This report by Dalpiaz and cols. is strikingly important. They present a 35 month follow-up of male 
patients with SUI who underwent Argus sling placement. Their data point out an unacceptably high rate of 
complications (83%) of which more than half (58%) were grade 3 according to the Clavien system. Seventy-
two percent of patients referred dissatisfaction with treatment. Only 17% remained dry, although 79% of 
subjects were dry when discharged home after the procedure, which shows the non sustainable efficacy of the 
device.
 Ninety three percent of the studied population was classified as having a moderate / severe inconti-
nence according to the number of pads used which may have influenced the low success rate. But the high 
complication rate obviates a need to review not only the device but the surgical technique for implantation 
itself.
 Other reports on the Argus system are encouraged in order to corroborate these findings, but a red flag 
must be raised.

Dr. Ricardo Miyaoka
State University Campinas

Campinas, SP, Brazil
E-mail: rmiyaoka@uol.com.br

GERIATRIC UROLOGY_________________________________________________________________

Age-adjusted validation of the most stringent criteria for active surveillance in low-risk prostate cancer 
patients
Suardi N, Gallina A, Capitanio U, Salonia A, Lughezzani G, Freschi M, Mottrie A, Rigatti P, Montorsi F, 
Briganti A
Department of Urology, Vita-Salute University San Raffaele, Milan, Italy
Cancer. 2011; 12. doi: 10.1002/cncr.26234. [Epub ahead of print]

Background: The authors tested the performance of the currently used clinical criteria reported in populations 
studied by van den Bergh et al. and Carter et al. for the selection of patients with prostate cancer (PCa) for 
active surveillance (AS) according to age.
Methods: Data were analyzed from 893 patients who underwent with radical prostatectomy (RP). The authors 
investigated the rates of unfavorable PCa at RP (extracapsular extension, seminal vesicle or lymph node inva-
sion, or Gleason score 7-10) in patients who fulfilled AS criteria according to age tertiles (ages ≤ 63 years, 
63.1 to 69 years, and > 69 years). Area under the plasma concentration time curve (AUC) analyses tested the 
criteria for predicting unfavorable PCa. Then, the patients were stratified according to the cutoff age of 70 
years. Multivariate analyses were used to test the role of age in predicting unfavorable PCa.
Results: The rate of unfavorable PCa characteristics was between 24% and 27.8%. In the van den Bergh et 
al. population, after age 70 years, the rate of unfavorable PCa characteristics was 41% compared with 23.2% 
and 24.1% in patients in the previous age tertiles (ages ≤ 63 years and 63.1 to 69 years, respectively). In the 
Carter et al. population, the rate of unfavorable PCa was 41.2% compared with 17.3% and 18.6% in the previ-
ous age tertiles (ages ≤ 63 years and 63.1 to 69 years, respectively). When the 70-year age cutoff was used, 
unfavorable PCa was identified in 17.9% to 23.6% of patients aged < 70 years versus 4% to 41.2% of patients 
aged > 70 years (all P < .001). AUC analyses revealed significantly lower performance in older patients. In 
multivariate analyses, after adjustment for prostate-specific antigen, prostate volume, and the number of cores, 
age represented an independent predictor of unfavorable PCa.
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Conclusions: The currently used AS criteria performed significantly better for patients aged < 70 years. The 
authors concluded that the current results should be taken into account when deciding whether to offer active 
surveillance to patients with low-risk PCa.

Editorial Comment
 The major issue related to an initial surveillance policy is the possibility of losing the window of cur-
ability of the disease, and this is directly related to patients’ life expectancy according to their comorbidity 
profile and disease natural history that are very heterogeneous and unpredictable, in part due to the misclas-
sification of patients regarding these variables.
 Previous studies suggest an association between age and prostate cancer aggressiveness, this study 
though retrospective and not including patients under active surveillance, highlights that older patients are 
affected more frequently by more aggressive disease at final pathology compared with their younger coun-
terparts, even when they are affected by very-low-risk disease according to the criteria proposed by van den 
Bergh et al. and Carter et al..
 In this context, mortality should be considered as the main outcome in future confirmatory studies 
and while older patients are typically encouraged to undergo active surveillance due to virtually shorter life 
expectancy, better tools predicting life expectancy and disease natural history are warranted.

Dr. Leonardo Oliveira Reis
Assistant Professor of Urology

University of Campinas, Unicamp
Campinas, São Paulo, Brazil
E-mail: reisleo@unicamp.br

Association of Clinical Benign Prostate Hyperplasia with Prostate Cancer Incidence and Mortality Re-
visited: A Nationwide Cohort Study of 3 009 258 Men
Orsted DD, Bojesen SE, Nielsen SF, Nordestgaard BG
Department of Clinical Biochemistry, Herlev Hospital, Copenhagen University Hospital, Faculty of Health 
Sciences, University of Copenhagen, Denmark
Eur Urol. 2011; 24. [Epub ahead of print]

Background: Although benign prostate hyperplasia (BPH) and prostate cancer (PCa) share features such as 
hormone-dependent growth and response to treatment with antiandrogen therapy, BPH is generally not con-
sidered a premalignant lesion.
Objective: To determine whether clinical BPH is associated with an increased risk of PCa incidence and mor-
tality.
Design, Setting, and Participants: Using designs with individual participant data from five national registries, 
we studied the entire Danish male population from 1980 through 2006, a total of 3 009 258 Danish men. We 
collected PCa diagnoses (n = 53 315), information on PCa mortality (n = 25 459), and ascertained clinical 
BPH (not histologically proven BPH) through hospitalization (n = 187 591) and/or surgery (n = 77 698) from 
1980 to 2006 and the use of α-adrenergic receptor antagonists (n = 143 365) and/or the use of 5α-reductase 
inhibitors (5-ARIs) (n = 47 465) from 1995 to 2006.
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Measurements: PCa incidence and mortality was assessed for each category of clinical BPH using Kaplan-
Meier plots of cumulative incidence and Cox proportional hazard ratios (HRs) adjusted for potential con-
founders.
Results and Limitations: For the entire cohort studies, multivariate-adjusted HRs for PCa incidence were 
2.22 (95% confidence interval, 2.13-2.31) in men hospitalized and 3.26 (3.03-3.50) in men operated on for 
clinical BPH versus general population controls. Corresponding HRs for PCa mortality were 2.00 (1.91-2.08) 
for hospitalization and 7.85 (7.40-8.32) for surgery. For age-matched cohort studies, corresponding HRs for 
PCa incidence were 3.04 (2.96-3.13) for hospitalization, 2.60 (2.47-2.73) for surgery, 4.49 (4.33-4.65) for 
α-adrenergic receptor antagonist use, and 2.54 (2.40-2.68) for 5-ARI use. Each category of clinical BPH has 
limitations, but limitations differ between the categories and therefore are unlikely to explain the results.
Conclusions: In Danish men followed for up to 27 yr, clinical BPH was associated with a two- to three-fold 
increased risk of PCa incidence and with a two- to eight-fold increased risk of PCa mortality. These data 
should not be used to infer causality.

Editorial Comment
 This is a provocative study focusing on diagnosis and mortality, drawn from multiple nationwide reg-
istries including local causes of civil death registry and register of medicinal products statistics. All included 
patients have in common the final diagnosis through hospitalization and/or prescription for treatment, both 
utilized for registration only, all the previous heterogeneous circumstances are ignored. General population 
tends to be under diagnosed and under treated compared to medicated and hospitalized patients.
 Selection and surveillance biases due to increased disease awareness and co-diagnosis are impossible 
to be excluded in this scenario of population-based study, which should not be used to infer causality as stated 
by authors. There are lots of similar examples of possible misinterpretations of huge collected data. The same 
phenomenon occurs to the risk of prostate cancer that increased markedly after the introduction of PSA test-
ing, with a concurrent elevation in total mortality after prostate cancer diagnosis. Is PSA test related to prostate 
cancer incidence and mortality? Or is it related to awareness, diagnosis, and registry?
 As well recognized by authors, due to the possible effect of other factors, additional studies with 
detailed information on PSA testing, analysis of biopsies, number of biopsies, number of visits to a urologist, 
number of digital rectal examinations, familial risk of prostate cancer, and staging of prostate cancer, among 
others are warranted and the current type of study does not allow us to use the word “risk” which should be 
avoided and changed by “diagnosis”, “awareness”, “report” or “registry” to prevent misinterpretations - ren-
dering the dispassionate final title: “Association of Clinical Benign Prostate Hyperplasia with Prostate Cancer 
Diagnosis Report and Mortality Registry Revisited: A Nationwide Cohort Study of 3 009 258 Men”.

Dr. Leonardo Oliveira Reis
Assistant Professor of Urology

University of Campinas, Unicamp
Campinas, São Paulo, Brazil
E-mail: reisleo@unicamp.br
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PEDIATRIC UROLOGY ________________________________________________________________

Assessment of lithogenic risk in children based on a morning spot urine sample
Porowski T, Kirejczyk JK, Zoch-Zwierz W, Konstantynowicz J, Korzeniecka-Kozerska A, Motkowski R, 
Laube N
Department of Pediatric Nephrology, Medical University of Bialystok, Bialystok, Poland
J Urol. 2010; 184: 2103-8

Purpose: The Bonn Risk Index has been used to evaluate the risk of urinary calcium oxalate stone formation. 
According to the original method, risk should be determined based on 24-hour urine collection. We studied 
whether the Bonn Risk Index could be measured in spot urine samples and which part of the day is most suit-
able for this purpose.
Materials and Methods: We collected total and fractionated 24-hour urine (in a 6-hour nocturnal portion and 
9 consecutive 2-hour diurnal samples) in 42 children and adolescents with calcium oxalate urolithiasis and 
46 controls. Bonn Risk Index values determined from each of the urine fractions were compared to those ob-
tained from related 24-hour urine collections.
Results: Both groups exhibited similar circadian patterns of Bonn Risk Index values. Median Bonn Risk Index 
for the nighttime portion of urine in the stone group was 1.4 times higher than that obtained from the total 24-
hour urine. The morning hours between 08:00 and 10:00 showed the peak lithogenic risk, and this fraction had 
the highest sensitivity and selectivity regarding discrimination between stone formers and healthy subjects. 
The afternoon hours demonstrated lower and less fluctuating crystallization risk. Despite diurnal fluctuations 
in Bonn Risk Index, there was still a well-defined cutoff between the groups.
Conclusions: Bonn Risk Index determined from urine samples collected between 08:00 and 10:00 appears 
optimal in separating stone formers from healthy subjects, and appears as useful as the value determined from 
24-hour urine collection. Investigation of this diurnal sample simplifies diagnosis in pediatric stone disease 
without loss of clinical information.

Editorial Comment
 The authors sought to determine whether lithogenic risk in children could be determined from a single 
spot urine sample as opposed to 24-hour urine collections which can be difficult to obtain in the pediatric 
population. They used the Bonn Risk Index (BRI) which is an estimate of spontaneous calcium oxalate crys-
tallization risk. They collected 24-hour urine samples from 42 calcium oxalate stone forming children on one 
day and on the second consecutive day they collected urine samples in 2-hour intervals throughout the day. 
They found circadian rhythm in the median BRI values. The authors concluded that the most critical periods 
of time for lithogenic risk are at night and morning hours and that spot urine samples collected after breakfast 
would be most useful in assessing lithogenic risk. This represents a nice screening tool to identify those pa-
tients with a higher lithogenic risk who would most benefit from a more formal metabolic evaluation.

Dr. M. Chad Wallis
Division of Pediatric Urology

University of Utah
Salt Lake City, Utah, USA

E-mail: chad.wallis@hsc.utah.edu
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The predictive value of the first postnatal ultrasound in children with antenatal hydronephrosis
Passerotti CC, Kalish LA, Chow J, Passerotti AM, Recabal P, Cendron M, Lee RS, Lopez AB, Retik AB, 
Nguyen HT
Department of Urology, Children’s Hospital Boston, Harvard Medical School, Boston, MA 02115, USA
J Pediatr Urol. 2011; 7: 128-36

Objective: To evaluate the effectiveness of the first postnatal ultrasound (US) in predicting the final postnatal 
diagnosis using a database of children followed prospectively for antenatal hydronephrosis, and to compare 
these findings with a systematic review of the literature.
Methods: The study involved 1441 children who had their radiological evaluation between 3 and 60 days of 
life, including an US, performed at our institution in 1998-2006. Univariate and multivariate analyses were 
performed. A systematic review of articles on prenatal hydronephrosis resulted in 31 studies with 2202 pa-
tients who met the inclusion criteria for analysis.
Results: 62.0% of renal units (RUs) had transient or non-obstructive hydronephrosis. Increasing degree of 
hydronephrosis correlated with increased risk of urological pathologies (from 29.6% RUs in the mild group 
to 96.3% RUs in the severe group). A systematic review of the literature indicated very poor quality data, but 
the findings appeared to be concordant with those from our patient population.
Conclusion: The findings from this study will help to quantify the incidence of postnatal pathology based 
upon the first postnatal US parameters. This information is useful for counseling and for determining which 
postnatal radiological tests will be necessary.

Editorial Comment
 In this study the authors used a prospective database of patients with antenatal hydronephrosis pre-
senting to their institution. They looked specifically at the first postnatal ultrasound to see if it had any pre-
dictive value in determining the diagnosis or outcome. Over an 8-year period of time they obtained data on 
about 2800 children. There were 1441 children who met their inclusion criteria which included a full radio-
logic evaluation with VCUG and MAG-3 renal scan. While they found that the majority of their patients had 
“physiologic hydronephrosis”, there was a stronger correlation for true pathology being found in patients with 
higher degrees of hydronephrosis as one would expect. This is particularly true for patients with UPJ obstruc-
tion. They attempted to do a systematic review of the literature but found that there was limited data available.
 While ultrasound remains a subjective imaging modality, it’s important that we continue to try and 
tease as much information out of it as we can in order to avoid more invasive and costly imaging studies that 
expose infants and children to radiation. It’s easy to work up the patients on the extremes: patients with mild 
hydronephrosis likely need no additional imaging and those with severe hydronephrosis need a VCUG and 
MAG-3 scan. I look forward to more studies like this that will help us all decide how to work up more of the 
patients who land in the middle.

 Chad Wallis
Division of Pediatric Urology

University of Utah
Salt Lake City, Utah, USA

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

Purpose: Renal angiomyolipoma (AML) is a benign tumor, corresponding to approximately 3% of solid 
renal tumors, which has in its composition endothelial cells, myocytes and adipocytes. One of the rare 
complications of this type of tumor is linfonodal involvement and tumor venous dissemination forming 
thrombus in the renal vein and inferior vena cava and may even reach the right atrium. Surgical treatment 
of this type of tumor is performed mainly by open surgery, but this video shows the laparoscopic approach 
for level III of angiomyolipoma, showing that this approach is feasible and reproducible by any trained 
and experienced surgeon.
Materials and Methods: Woman of 65 years with back pain, ultrasound examination showed a tumor in the 
right kidney, and follow-up computed tomography revealed aspects of angiomyolipoma. We performed 
radical nephrectomy with thrombectomy by laparoscopy.
Results: The patient recovered well, enjoying all the benefits of laparoscopic surgery. There were no com-
plications during surgery.
Conclusions: The surgical approach of laparoscopic renal angiomyolipoma is a perfectly feasible, bringing 
numerous benefits to the patient, and can establish itself as a breakthrough in treating this type of tumor.

Int Braz J Urol. 2011; 37 (Video #5): 558-559
Available at: www.brazjurol.com.br/videos/july_august_2011/Britto_558_559video.htm

____________________
Correspondance address:
Dr. Cesar A. Britto
Rua Vereador João Alves da Silva Filho, 784 
Natal, RN, 59020-110, Brazil
Fax: + 55 84 9413-7399
E-mail: cesar_britto@yahoo.com

Video
International Braz J Urol Vol. 37 (4): 558-559, July - August, 2011

Laparoscopic Thrombectomy of Renal Angiomyolipoma
Level III
Cesar A. Britto, Hiram N. Paiva, Paulo J. de Medeiros, Pedro Sales L. de Carvalho, Filipe C.L.R. 
de Medeiros, Thiago S. da Costa

Departamento of Urology, Onofre Lopes University Hospital, University of Rio Grande do Norte 
(UFRN), Natal, Brazil
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Video

EDITORIAL COMMENT

 The authors present a wonderful video 
demonstrating the laparoscopic removal of inferior 
vena cava (IVC) tumor thrombus associated with a 
right renal angiomyolipoma.
 While the video demonstrates the technique 
of removing the thrombus, the experienced surgeon 
who manages these patients understands that there 
has been quite extensive laparoscopic dissection. 
The right colon and the small bowel (to include the 
duodenum) have been extensively mobilized. Signif-
icant vascular dissection and mobilization has been 
performed to include the left renal vein, the right re-
nal hilum, the infrarenal vena cava and the suprare-
nal vena cava. I suspect multiple lumbar veins have 
been divided (as the field was bloodless after the ve-
notomy was performed and the thrombus extracted). 
In addition, as this was a level III thrombus, multiple 
short hepatic veins communicating with the caudate 
lobe of the liver were dissected and divided.  These 
are all critical steps towards completely and safely 
extracting vena cava tumor thrombus.

 I applaud the authors for demonstrating 
this beautiful case. However, very few surgeons 
have the technical capabilities to do this proce-
dure. They need to have tremendous experience 
with kidney cancers and IVC thrombus, and they 
should have significant laparoscopic experience. 
 This case is highly select.  The non-ma-
lignant histology likely contributed to the ease of 
thrombus removal. A surgeon familiar with IVC 
thrombus (most always associated with kidney 
cancer) understands that many patients will have 
thrombus adherence to the caval wall. In some in-
stances, the thrombus is removed in a piecemeal 
or in a fragmented fashion because of the same 
adherence characteristics. A laparoscopic ap-
proach might be an option for a few patients as in 
this case where the radiographic images suggest 
that the thrombus might be free floating and non-
adhered. Otherwise, the cavotomy needs to be 
extended in a longitudinal fashion for complete 
exposure and removal of the thrombus.

Dr. Wade J. Sexton
Associate Member

Department of Genitourinary Oncology
Moffitt Cancer Center

Tampa, FL 33612, USA
E-mail: wade.sexton@Moffitt.org
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