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Editor Comment from the Video
Section Editor

Dear readers,

I want to take this opportunity to wish all of you and your families very happy
holidays and best wishes for the upcoming year. This year has been another very suc-
cessful year for the International Brazilian Journal of Urology and the video section of
our journal specifically. I would like to congratulate Dr. Sidney Glina editor-in-chief
and his entire editorial team for the continued success of our journal as a highly re-
garded international peer reviewed journal in the scientific literature. This year we
have selected again what are considered the top 3 videos published in the International
Brazilian Journal of Urology. Nominations for best videos of the year have been made
by editorial consultants of the video section in a completely blinded manner selecting
what are considered the most original and best depicted surgical technique or appro-
ach. These selections were then tabulated and thereafter we attributed a 1st, 2nd, and
3rd prize for best videos of the year and here they are.

First prize: The group of Dr. Cesar Britto from Brazil are awarded the first prize
“Retrocaval ureter repair” (http://www.brazjurol.com.br/vis.asp?code=2896) for their truly
novel laparoendoscopic single site surgery to repairing a retrocaval ureter. This video very
accurately depicts how single site minimally invasive surgery can be used to do such re-
fined surgical procedures. The applications of single surgery are clearly evolving and as
demonstrated in the present case, advanced laparoscopic skills can allow such cases to be
undertaken with excellent functional and cosmetic results.

Second prize: The group of Cesar Britto is awarded as well the second prize “Hemi
NX for horseshoe kidney” (http://www.brazjurol.com.br/vis.asp?code=2964) as a result
of their excellent depiction of a pure laparoscopic technique in the management of large
renal tumor in a horseshoe kidney. As most authors will realize, the surgical approach
to a horseshoe kidney can be quite challenging in consequence to the aberrant anatomic
location and vascular anatomy. The authors of this video have demonstrated how such
challenging cases can be done using a pure laparoscopic approach with excellent treat-
ment outcomes.

Third prize: The pediatric urology group from Dr Hubert Swana and colleagues
from the University of South Florida have depicted a truly original transurethral neo-ori-
fice (TUNO) approach to managing upper pole renal obstruction “TUNO abstract” (http://
www.brazjurol.com.br/vis.asp?code=2897). The authors have delineated a very original te-
chnique to managing such issues in children using a “scalpless” technique i.e. natural ori-
fice surgery is essentially what is being employed. As urologists, we often endoscopically
manage bladder tumors, benign prostatic hyperplasia, and nephrolithiasis but in this case
the indication of such endoscopic surgery is broadened while maintaining great results.
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I would like to conclude this newletter by once again thanking all of our sub-
mitters and readers of the International Brazilian Journal of Urology for their continued
support and dedication to the video section. I believe the upcoming year will be a truly
defining year for our section as we are working on developing an electronic platform for
video submissions and likely will be launching other resources to promote accepted vide-
os across several international media resources which would allow urologists across the
world to comment on the novelty and benefits/drawbacks of specific surgical approaches
depicted in these videos.

Very best wishes,

Philippe E. Spiess, MD

Video Section Editor,

International Brazilian Journal of Urology
Associate Professor, Department of Genitourinary
Oncology

Moffitt Cancer Center
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A review of continuous vs intermittent androgen deprivation
therapy: Redefining the gold standard in the treatment of
advanced prostate cancer. Myths, facts and new data on a
“perpetual dispute”

Zisis Kratiras, Charalampos Konstantinidis, Konstantinos Skriapas

Department of Urology, “Koutlibanio” General Hospital of Larisa (ZK, KS), Larissa, and Department of
Urology and Neuro-urology, National Rehabilitation Center (CK), Athens, Greece

ABSTRACT ARTICLE INFO

Objectives: To review the literature and present new data of continuous androgen
deprivation therapy (ADT) vs intermittent androgen deprivation (IAD) as therapies for
prostate cancer in terms of survival and quality of life and clarify practical issues in
the use of IAD.

Materials and Methods: We conducted a systematic search on Medline and Embase da-
tabases using “prostatic neoplasm” and “intermittent androgen deprivation” as search
terms. We reviewed meta-analyses, randomised controlled trials, reviews, clinical trials
and practise guidelines written in English from 2000 and onwards until 01/04/2013.
Ten randomized controlled trials were identified. Seven of them published extensive
data and results randomizing 4675 patients to IAD versus CAD. Data from the other
three randomized trials were limited.

Results: Over the last years studies confirmed that IAD is an effective alternative ap-
proach to hormonal deprivation providing simultaneously several potential benefits in
terms of quality of life and cost effectiveness. Thus, in patients with non metastatic,
advanced prostate cancer IAD could be used as standard treatment, while in metastatic
prostate cancer IAD role still remains ambiguous.

Conclusions: Nowadays, revaluation of the gold standard of ADT in advanced prostate
cancer appears essential. Recent data established that IAD should no longer be consi-
dered as investigational, since its effectiveness has been proven, especially in patients
suffering from non-metastatic advanced prostate cancer.

Key words:

Prostatic Neoplasms;
Therapeutics; Quality of Life;
Androgens

Int Braz J Urol. 2014; 40: 3-15

Submitted for publication:
June 11,2013

Accepted after revision:
October 02, 2013

INTRODUCTION therapy (ADT) is the mainstay of therapy for men
with advanced prostate cancer. According to Eu-
Rationale ropean Association of Urology (EAU) guidelines,

Prostate cancer continues to be the lea-
ding malignancy afflicting males in the Western
world and the second leading cause of cancer de-
ath after lung cancer (1,2). Androgen deprivation

GnRH analogues have become the standard of
care in ADT (3). They offer a non surgical castra-
tion, having lower risk of cardiotoxicity compared
to DES (4,5) and having the potential for reversi-
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bility enabling the use of intermittent androgen
deprivation (IAD).

Continuous AD (CAD) is based on the as-
sumption that malignant prostate cells require an-
drogen stimulation for growth and proliferation.
Deprivation of the androgens will impede the gro-
wth of malignant prostate cells. Testosterone is the
primary circulating androgen representing more
than 90% of androgenic activity. Testosterone’s
production is controlled by a regulatory feedback
between the hypothalamus-pituitary axis and the
testes. GnRH is secreted in pulses from the hy-
pothalamus and stimulates the release of luteini-
zing hormone (LH) from the pituitary gland. LH
subsequently stimulates secretion of testosterone
predominantly by the testes by binding to recep-
tors. Testosterone (T) exerts a negative feedback
on GnRH through androgen receptors in the hypo-
thalamus and the pituitary gland. In prostate cell
testosterone is converted into 5-a-dihydrotestos-
terone (DHT) via an enzyme called 5-a reductase.
GnRH analogues provoke an initial surge in LH,
T and DHT also known as flare phenomenon but
overtime these hormones are suppressed through
the negative feedback on hypothalamus.

Despite its undeniable effectiveness as a
treatment, ADT is associated with multiple side
effects including loss of libido, hot flushes, erec-
tile dysfunction, cognitive dysfunction, decreased
energy, osteoporosis, increased fracture risk, fati-
gue, a metabolic syndrome characterized by abdo-
minal obesity and insulin resistance, gynecomas-
tia, anemia and depression (6). The recognition
and the evaluation of these side effects aroused
the need for less patient exposure to ADT.

In 1986, in the pre prostate-specific an-
tigen (PSA) era, Klotz et al. were the first to re-
port the clinical use of IAD for advanced prostate
cancer in 20 patients with symptomatic metastatic
disease treated with DES. They withdrew DES once
the patients demonstrated a good clinical response
and treatment was reinitiated when patients beca-
me symptomatic again. That led to reduction of
side effects, improved the quality of life of pa-
tients and demonstrated that treatment could be
discontinued (7). The theoretical background of
IAD was developed and proposed by Bruchovsky
et al. In their preclinical studies they found that

the re-exposure of prostate cancer cell to andro-
gen could restore and increase the apoptotic po-
tential of the androgen dependant cell that survi-
ved the AD (8,9). Using the Shionongi IAD tumor
mouse model, they reported a prolongation of time
to castration resistance up to three times with in-
termittent therapy compared with the continuous
treatment models (10-12). Hence, apart from re-
ducing side effects and ameliorating quality of life
(QoL), IAD appears to be very appealing in the cur-
rent era of cost-effective medicine, as it represents
significant savings. Therefore IAD seems promi-
sing in many fronts: better QoL with reduced side
effects, decreased treatment expenses and possible
delayed onset of castration-resistant disease.

Indications

Several Phase II (13,14) and randomized
Phase III (15-24) trials have been conducted to in-
vestigate [AD as an alternative treatment for ad-
vanced or metastatic prostate cancer, providing
data that IAD is a treatment option in such patients.
In 2012 EAU stated in its guidelines that “IAD is
currently widely offered to patients with PCa in
various clinical settings, and its status should no
longer be regarded as investigational (LE: 2)” (25).

MATERIALS AND METHODS

Search Strategy

We performed a wide systematic literatu-
re research in the Medline and Embase databases.
Prostate neoplasm and intermittent androgen de-
privation were the search terms we used for specific
study designs: meta-analysis, randomised control-
led trials, reviews, clinical trials and practise guide-
lines. Our research was limited to studies published
in English language from 2000 and onwards until
01/04/2013. Reference lists of the included articles
were secondly hand-searched for studies that were
not identified by the database search.

Study Selection Criteria
e Types of participants: the selected
trials enrolled patients suffering from
advanced (biochemical recurrence
after definite therapy) or metastatic
prostate cancer.
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e Type of studies: we included rando-
mized controlled trials comparing
the use of intermittent to continuous
androgen deprivation as therapy in
advanced prostate cancer.

e Type of outcome measures: primary
outcomes; overall survival, cancer-
-specific survival, time to progres-
sion and secondary outcomes; adver-
se effects, quality of life.

Assessment of selected studies and data col-
lection process

Title and abstract from all the retrieved
studies were evaluated. For every study that ful-
filled the inclusion criteria, the complete arti-
cle were retrieved, assessed and included or ex-
cluded according to the pre-mentioned criteria.
Data were either collected directly from the text
or calculated from the published information. A
total of 121 references were identified and asses-
sed. From them, 44 were selected and full-article
was retrieved for evaluation. Seven randomized
multicenter phase III trials were identified and
included (18-24) in the review. These seven stu-
dies enrolled and randomized 4675 patients to
continuous versus intermittent androgen depri-
vation therapy, publishing extensive data and
results. Hence, another 3 randomized trials (15-
17) were retrieved from the reference list of the
retrieved articles but they lack of sufficient pu-
blished data.

RESULTS

Phase II studies

In the early 1990’s, the availability of
reversible agents made it possible to utilize [AD,
switching from treatment to non treatment pe-
riods. Furthermore, serum PSA allowed a more
accurate monitoring of the disease’s progres-
sion than clinical condition. As a result, PSA
thresholds were used as trigger points for wi-
thdrawing and reinitiating therapy. In 1995
Goldenberg et al. were the first to define the
trigger points for IAD using serum PSA measu-
rements. In their study, therapy was withdrawn
when serum PSA had reached a nadir below 4

ng/mL and reintroduced when serum PSA increa-
sed to value between 10 ng/mL and 20 ng/mL (13).

Several clinical Phase II trials have been
published since then. These trials were single-ins-
titution with heterogeneous population of patients
and with different stages of the disease. In 2007,
Shaw et al. published a meta-analysis including
1446 patients participating in 10 phase II trials.
This meta-analysis estimated the 5 year overall
survival to be 90% in patients with localized di-
sease, 86% in patients with biochemical recurren-
ce and 68% in patients with metastatic disease.
Three factors were identified as independently
prognostic factors through these trials: the initial
PSA, the PSA nadir after AD and the duration of
the off-treatment period (14). Thus, anti-androgen
monotherapy proved to be inferior as a treatment
in metastatic disease. In this meta-analysis, the
percentage of the off-treatment period was 39%
while a low PSA nadir after AD appeared to be a
good predictor of the overall survival, of the dise-
ase free survival and of the off-treatment period
(14). In a recent systematic review, Abrahamsson
concluded that IAD is at least as effective as com-
bined androgen deprivation and has improved to-
lerability over CAD (26). Phase II trials concluded
that IAD shows good acceptance and feasibility
and that QoL is consistently improved during off-
-treatment periods, although most of the studies
have not used validated QoL instruments. Never-
theless, the main question yet to be answered is
the effect of IAD on overall survival. This question
along with others such as the QoL output, which
patients will benefit most and whether PSA can
be used as a surrogate biomarker could only be
answered in Phase III clinical trials.

Phase III studies

Mixed populations

Several randomized phase III trials have
been conducted and their results have been repor-
ted or published. Studies reporting survival data
concluded that there is no statistically important
difference between the two groups in overall and
cancer-specific survival (15,16). The majority of
these trials were underpowered, enrolling a relati-
vely small population of patients.
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In the FinnProstate VII trial (19), 554 pa-
tients with locally advanced or metastatic cancer
were enrolled in the study. The induction period of
treatment was 6 months. Patients in whom PSA na-
dir value after the induction therapy was less than
10ng/mL, or by 50% or more reduced from the ini-
tial pre-treatment value, were randomized in two
groups, one treated with continuous AD and the
other with intermittent AD. In the IAD arm the PSA
level to stop treatment was below 10ng/mL while
the PSA trigger to reinitiate treatment was 20ng/
mL. The duration of each treatment cycle in the
IAD arm was at least 6 months. The median follow-
-up was 65 months. 392 (71%) of the patients died,
186 (68%) in the TAD arm and 206 (74%) in the
continuous arm. Primary endpoints were progres-
sion free survival, PCa specific survival and overall
survival. No statistically important differences were
reported in any of the three specified endpoints be-
tween the two treatment arms. Median overall sur-
vival was 45.2 months in the [AD and 45.7 months
in the CAD group (HR: 1.15; p = 0.17), median PCa
specific survival was 45.2 months in tha IAD and
44.3 months in CAD arm (HR: 1.17; p = 0.29) while
median time to progression was 34.5 months in the
IAD and 30.2 months in the continuous group (HR:
1.08; p = 0.43).

Calais da Silva et al., (20) in the Southern
European Uroncological Group (SEUG) study en-
rolled 766 patients with locally advanced or me-
tastatic cancer who received a 3-month induction
treatment with GnRH analogue and cyproterone
acetate. Patients with PSA nadir value below 4ng/
mL or a 80% reduction in the initial pre-treatment
PSA were randomized in 2 groups (626 patients). In
the IAD arm, in men with PSA nadir below 4ng/mL,
PSA trigger for reinitiating treatment was 10ng/mL
for symptomatic patients and 20ng/mL for asymp-
tomatic patients. In men with 80% reduction of
the pretreatment PSA, therapy reinitiated when
PSA value rose to 20% of the nadir measurement.
In the continuous arm complete androgen depri-
vation was deployed. There was no difference in
overall survival [HR 0.99; CI 0.80 to 1.23] and di-
sease progression [HR 0.81; p = 0.11] between the
two groups. In the IAD arm, cancer deaths were
higher whereas in the CAD arm cardiovascular dea-
ths increased. Furthermore, cost was by far reduced

in the IAD arm. Time to castration-resistance was
non-significantly different between the two groups.
Authors concluded that intermittent therapy should
be considered for use in routine practice and that
an on-treatment phase of only 3 months seems to
be efficient. However, the majority of these trials
enrolled heterogeneous populations such as pa-
tients with different disease stages.

Homogenous populations
Langenhuijsen et al. in a TULP trial (21) en-
rolled 193 patients suffering from metastatic prosta-
te cancer. 96 were treated with continuous AD and
97 with IAD. They announced that patients treated
with TAD with a PSA nadir < 0.2ng/mL had a statis-
tically significant 2-year risk of progression compa-
red to those treated with continuous AD (53% in the
IAD arm, 319% in the continuous arm; p = 0.03).
The TAP22 trial (22) was a multicenter ran-
domized study that enrolled 383 patients suffering
from metastatic prostate cancer with PSA value >
20ng/mL. Patients were randomized after a 6 mon-
th induction ADT if the PSA value decreased below
4ng/mL. 173 patients were randomized and trea-
ted either with continuous or with intermittent AD.
PSA trigger point to stop ADT was below 4ng/mL
while therapy was reinitiated when PSA increased
over 10ng/mL. Primary endpoint was overall survi-
val, while secondary were progression-free survi-
val, health related quality of life and safety criteria.
No statistically significant differences arose betwe-
en the treatment arms in terms of overall survival
(p = 0.75) and progression-free survival (p = 0.74).
Two large randomized with homogeneous
population and long-term follow-up trials have
been performed. The National Cancer Institute of
Canada NCT3653 (23) and the Southwest Oncology
Group (SWOG) 9346 (24) trials were both designed
as non-inferiority studies aiming to address the im-
pact of ADT on overall and cause specific survival.
The NCT3653 study (23) was designed to
investigate whether IAD treatment was inferior to
CAD with respect to survival in patients with rising
PSA after definite radiotherapy with no evidence of
metastatic disease. The trial enrolled 1386 non me-
tastatic patients with localized prostate cancer and
PSA level higher than 3ng/mL more than a year
after radiotherapy. In the IAD arm, patients were
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treated with 8-month cycle of therapy of an LH-RH
analogue combined with a non steroidal antiandro-
gen. At the end of the cycle treatment was withdra-
wn if the PSA level was below 4ng/mL. During the
non-treatment period PSA was monitored every
two months. The PSA trigger point for reinitia-
ting therapy was determined at 10ng/mL. Median
follow-up period was 6.9 years and primary end-
point was overall survival while secondary inclu-
ded QoL, duration of off-treatment and time to cas-
tration resistance. Overall median survival on the
[AD group was 8.8 years with 268 deaths compared
with 9.1 years and 256 deaths in the continuous
group [HR: 1.02; 95% CI: 0.86 to 1.21]. Patients in
the IAD arm were treated 27% of the time and 79%
of them reached the trial entry threshold of tes-
tosterone recovery. In conclusion, NCT 3665 trial
demonstrated an oncological equivalent efficiency
of IAD compared to CAD in terms of overall and
disease specific survival. In the intermittent arm
prostate-cancer deaths were 9% increased but this
difference was statistically non significant. As in
SEUG trial, the increased prostate cancer deaths in
the IAD group were scaled by increased non-pros-
tate cancer deaths in the continuous arm. Although
time to androgen independence was longer in the
IAD group, the authors attributed this difference to
a bias in the trial design. Only 35% of the patients
in the IAD arm returned to the pre-treatment levels
of serum testosterone within two years after com-
pleting the first treatment period.

The SWOG trial (24) was designed with si-
milar structure aiming to determine if survival with
IAD is not inferior to CAD with respect to survi-
val, in patients with hormone sensitive metasta-
tic disease, using a one sided test with an upper
bound hazard ratio of 1.2. The trial enrolled and
randomized 1535 patients with metastatic disease,
either lymph node, visceral or bone metastases, and
a PSA greater than 5ng/mL. Patients were treated
with a 7 month induction therapy with goserelin
and bicalutamide. If the PSA was lower than 4ng/
mL patients were randomized in two groups. Tre-
atment was reinitiated when PSA exceed 20ng/mL
and withdrawn again after 7 months if PSA was
less than 4ng/mL. If PSA exceeded 4ng/mL patients
received CAD until progression. Primary endpoint
was overall survival and secondary was QoL com-

paring three treatment specific symptoms (impo-
tence, libido, energy) and physical-emotional func-
tion. Overall median survival in the CAD group was
5.8 years while 29% of the patients survived for at
least 10 years. On the other hand, overall median
survival in the IAD group was 5.1 years while 23%
of the patients survived for at least 10 years. The
authors concluded that although their results were
statistically inconclusive, intermittent AD may
compromise survival in men with metastatic pros-
tate cancer, based on their pre-specified definition
of survival comparability [HR: 1.09; 95% CI: 0.95
to 1.24].They could not rule out a 20% greater risk
of death with intermittent rather than continuous
therapy. In an additional sub-analysis, IAD proved
to be non inferior in patients with extensive disea-
se (any or a combination of long bones, ribs, skull
or viscera) [HR for death with IAD: 1.02; 95% CI:
0.85 to 1.23] while in patients with minimal disea-
se (metastasis confined to axial skeleton and pelvis
or to lymph nodes) CAD proved to be statistically
significantly superior [HR for death with IAD: 1.19;
9500 CI: 0.98 to 1.43] (Table-1).

Testosterone: Castration levels in ADT and re-
covery levels in IAD

During ADT, breakthroughs in serum tes-
tosterone levels seem to have negative clinical con-
sequences. In the last few years, a reassessment of
the serum testosterone levels for clinical castration
is consented and the testosterone threshold of cas-
tration is shifted from 50ng/dL to 20ng/dL (27,28).

Nevertheless, prospective trials analyzing
the impact of serum testosterone levels are not
available yet. Morote et al., in a retrospective trial
attempted to determine the optimum testosterone
levels in patients treated with ADT, in terms of sur-
vival (29). He enrolled 73 patients with non me-
tastatic disease treated with a 3-month GnRH ana-
logue who had at least 3 measurements of serum
testosterone in follow-up > 1 year. Authors defi-
ned testosterone threshold at 20ng/mL and define
androgen independent progression (AIP) as three
consecutive rises from PSA nadir. They announced
that testosterone breakthroughs are directly linked
to PSA progression and that 32ng/dL is the tes-
tosterone threshold for a clinical impact. Patients
whom all three testosterone measurements were
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under 32ng/mL had a median AIP-free survival of
137 months compared to 88 months for those with
any breakthrough above 32ng/mL.

Hence, apart from AIP-free survival, Pe-
rachino et al. (28) correlated testosterone levels of
ADP to the risk of death. Their retrospective study
involved 129 patients with metastatic bone-only di-
sease. Patients were treated with a three-month de-
pot goserelin. PSA and testosterone levels were me-
asured every three months. A Cox regression model
was utilized to identify independent predictors of
cancer free survival. Authors announced that Gle-
ason score (P < 0.01), 6-month PSA level (P < 0.01)
and 6-month serum testosterone level (P < 0.05; HR:
1.32) were independent predictors of cancer free
survival, correlated directly with the risk of death.
They found that the initial pre-treatment testostero-
ne level did not predict survival while baseline PSA
(P< 0.01) and 6 month serum testosterone level (P =
0.0286) correlated directly with overall survival.

These recent data appear to be in total con-
trast with the rationale of IAD therapy. In IAD the-
rapy recovery of testosterone in the off treatment
periods is the primary cause of less adverse effects
and improved QoL in patients. Testosterone rises in
off treatment periods and yet according to the trials
this rise has no adverse effect on overall survival.
This still remains a great unsolved mystery and only
hypothesis can be made regarding the answer. The
level of testosterone recovery varies and appears
to be affected by different factors such as baseli-
ne testosterone, duration of ADT treatment, patient
age and ethnicity (30). Moreover testosterone reco-
very lags with successive cycles of therapy. Along
with the testosterone recovery, duration of the off
treatment period varies among the phase III trials
ranging from 50% to 82% (15,20,23). Off treatment
duration, along with testosterone recovery, is re-
duced with successful cycles of therapy, probably
reflecting a gradual acquisition of androgen inde-
pendence phenotype in the cancer cells.

Adverse effects and quality of life

Continuous ADT is associated with several
early and long term adverse effects. Hot flushes and
sexual dysfunction appears to be the most prevalent
and common early side effects of ADT (31). Althou-
gh the benefit in the QoL is not as profound as the

expected, in some phase III trials QoL is ameliorated
during the off treatment periods of IAD (15,16,21-
23). In the TAP22 (22) study, patients treated with
IAD experienced significantly fewer adverse effects
(84.4%) than patients treated with continuous AD
(93.6%) (p = 0.042). In the NCT3653 trial (23), QoL
was ameliorated in the intermittent groups in terms
of erectile function, libido (P < 0.001), hot flashes
(P < 0.001), fatigue (P = 0.07), urinary symptoms (P
= 0.006) and physical condition. In the SEUG trial
(20), in the IAD arm there were fewer side effects
such as hot flashes, gynecomastia and headaches
reported and patients showed better sexual func-
tion and increased sexual activity (P < 0.01). The
FinnProstate VII phase III trial (32) announced a
study that was specifically focused on the affect of
IAD on the adverse effects and on the QoL. Decre-
ased incident of hot flushes (p = 0.44) was reported
in the IAD arm but the result was statistically non-
-significant. An unexpected statistically significant
result arose with respect to erectile dysfunction
and depression, which were more common in the
IAD group of treatment (p < 0.05). In the SWOG
trial (24), IAD treatment was associated with better
erectile function (P < 0.001) and mental health (P
= 0.003) at month 3 but not thereafter. In conclu-
sion, according to the reviewed data, IAD therapy is
pursued by a decreased incidence of early adverse
effects such as hot flushes and sexual dysfunction.

ADP has also been correlated with long-
-term adverse effects such as metabolic syndrome
and bone mineral density decline. GnRH analogues
increase abdominal weight and decrease muscle
size (33) and insulin sensitivity (34). These metabo-
lic changes seem to have an impact on cardiovas-
cular health. Recently FDA mentioned an increa-
sed risk of diabetes, heart attack, sudden death and
stroke with GnRH analogues (35). In the SEUG (20)
trial an increased risk of dying from cardiovascular
disease in the continuous arm was reported (cardio-
vascular deaths: 52 [16.7%] in the continuous arm,
41 [13.1%] in the IAD group). Hence, in the Finn-
Prostate VII trial (32), no significant differences
arose between the treatment arms in terms of car-
diovascular adverse effects (P = 0.59) and cardio-
vascular-related mortality (P = 0.38). Thus, due to
limited existing data, this issue remains ambiguous
and blinded randomized trials are required. Bone
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mineral density declines with ADT increasing the
risk of fractures and osteoporosis. In continuous
ADT biophosphonates should be considered in
patients with fracture or BMD T scores of -2.5
or less (36). Spry et al. (37) reported that in 72
patients treated with IAD, BMD decrease was lag-
ged during the off treatment intervals. Moreover,
testosterone recovery levels were strongly corre-
lated with BMD changes.

Furthermore, as far as QoL is concerned,
only the SEUG (20) and the FinnProstate VII (32)
trial reported some significant differences, mainly
in terms of sexual function and activity limitation.
A possible explanation for this might be that the
off treatment periods are too short to alter signi-
ficantly the QoL. Another cause might be that the
questionnaires are not adapted to indicate so limi-
ted differences. It is also essential to mention that
in all trials, except from the FinnProstate VII, QoL
was assessed at fixed points regardless of the tre-
atment phase, leading to the evaluation of patients
both in on and off treatment phase in the IAD arm.
This approach of evaluation may compromise the
results in the in QoL differences between the two
arms (Table-2).

IAD monitoring, trigger points and prognostic
factors

The optimal thresholds of withdrawing
and reinitiating AD are empirical. In almost all
Phase III studies PSA levels rather than testostero-
ne levels have been used as trigger points of resu-
ming or withdrawing the AD. Most of the patients
required 6 to 9 months to achieve PSA nadir. A
prolonged induction cycle (more than a year) is
considered as inappropriate for IAD, as testoste-
rone recovery is unlikely. Most of Phase III trials
required a PSA nadir value less than 4ng/mL af-
ter induction cycle before withdrawing AD. PSA
threshold of resuming therapy varies among trials
and was empirically set between 10 and 20ng/mL,
depending on the disease stage. In patients treated
with IAD, PSA and testosterone levels should be
monitored at least every 3 months.

In patients treated with ADT, PSA nadir is
a strong predictor of early progression (15,20,21).
In IAD, PSA nadir is also predictive (21). According
to Sciarra et al., in men treated with IAD a failure to
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achieve PSA nadir lower than 0.4ng/mL, after the
first cycle, is associated with an increased risk of
clinical progression and development of castration
resistant disease (38). Thus, the duration of the off
treatment period has also been proven to be predic-
tive for the time to progression. According to two
recent studies shorter off treatment period correla-
tes to a 3.8 risk for death and a 2.9 risk for disease
progression (38,39).

International Guidelines

EAU was the first international urologi-
cal association that included IAD as an alternative
therapy for advanced prostate cancer in its 2012
guidelines stating that IAD should no longer be
considered as investigational (25). EAU stated in
the guidelines that the possible benefit of CAD in
disease progression is balanced by the increased
toxicity and adverse effects, leading to absence of
difference in overall survival. According to EAU,
although the overall amelioration in the QoL is less
than the expected, IAD is better tolerated having
benefits for the sexual functioning.

In contrast to EAU, the American Urolo-
gical Association (AUA) has not included IAD in
its guidelines yet (40), while American Society of
Clinical Oncology (ASCO) states that the existing
data is still insufficient for the use of IAD outsi-
de clinical trials (41). The National Comprehensive
Cancer Network (NCCN) guidelines state that IAD
may reduce adverse effects without difference in
overall survival in comparison to CAD. Neverthe-
less, IAD’s long term efficacy has not been proven
yet (42) (Table-3).

General recommendations and future perspectives

Based on the data reviewed, men with bio-
chemical recurrence after definite therapy are the
most appropriate candidates for IAD, since the ma-
jority of them have no bone metastasis. Based on
the SWOG trial, patients suffering from hormone
sensitive metastatic disease should be treated with
continuous AD (24). As mentioned, PSA nadir value
is a strong predictor of progression and can be used
for the evaluation of the response to the treatment
along with the clinical response. Thus, patients with
undetected PSA value and after induction treatment
with AD should be considered as suitable for IAD. A
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Table 3 - International guidelines for IAD.
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Guideline

EAU 2013 (5)

AUA 2007 (35)

ASCO 2007 (36)

NCCN 2012 (37)

Recommendation

IAD is currently widely
offered to patients
with PCa in various

clinical settings, and

IAD is not included yet

Existing data is still
insufficient for the use
of IAD outside clinical

trials

IAD may reduce
adverse effects without
difference in survival
in comparison to

its status should no
longer be regarded as
investigational

continuous ADT, but
long term efficacy has
not proven yet

failure in achieving a low PSA nadir should exclude
patients from IAD. Apart from failure in low PSA
nadir, men with bulky tumors, extended nodal and
bone metastasis, severe pain, PSA above 100ng/mL
and rapid PSA progression should not be considered
as appropriate candidates for IAD (43,44).
According to the reviewed data, along with
EAU guidelines, an induction cycle of 8 to 9 mon-
ths is recommended. Patients with biochemical res-
ponse should be treated with IAD. The threshold of
accepted biochemical support is empirically defined
as PSA nadir value below 4ng/mL. Close scrutiny is
essential in the off treatment periods, since the tre-
atment is withdrawn. Every 3 to 6 months patients
should be screened with clinical examination, PSA
levels and testosterone levels. PSA trigger points for
reinitiating treatment are 10ng/mL for asymptomatic
patients and 15ng/mL for symptomatic ones. The on
treatment period should be at least 6 months and
subsequent cycles continue until clinical evidence of
development of castration resistant disease.
Furthermore, well organized large scale
randomized Phase III trials are required in order to
illuminate several crucial aspects in IAD treatment
that remain obscure. Defining the clear response
to the treatment, clarifying the PSA kinetics and
setting the optimum PSA trigger points are essen-
tial in order to achieve better treatment results with
IAD. Hence, elucidating more specific patients’ se-
lection criteria is substantial in order to maximize
the benefits of IAD as treatment. [llustrating the
effect and the influence that pre-treatment factors
such as Gleason score, disease extension and pre-
-treatment PSA might have to the treatment results
is also extremely important. Several agents have

12

been studied aiming to prolong the duration of the
off treatment period in IAD, including finasteride
(45), pazopanib (46) COX-2 inhibitors (47) and tha-
lidomide (48). The results of these primary studies
are encouraging especially for the use of thalido-
mide and finasteride but larger scale, randomized
and double-blinded trials are required to achieve
definite answers.

CONCLUSIONS

IAD appears as a suitable therapy for many
patients suffering from advanced and recurrent pros-
tate cancer. Based on the results of Phase III trials, IAD
is oncological non inferior to CAD in terms of overall
and disease free survival in patients with biochemical
recurrence. Thus, in patients with metastatic disease
the proper treatment remains ambiguous and consen-
sus is not reached yet. Hence, continuous AD seems
to be a more secure treatment up until today. On the
other hand, considering the additional benefits of IJAD
in the QoL and the cost reduction, IAD appears to be
a very appealing alternative treatment for advanced
and recurrent prostate cancer. Nevertheless, more
multicenter well-designed randomized trials are ne-
cessary in the future, in order to clarify several vague
aspects in the treatment of advanced prostate cancer.

ABBREVIATIONS

ADT = Androgen Deprivation Therapy
IAD = Intermittent androgen deprivation
DES = Diethylstilbestrol

GnRH = Gonadotropin-releasing hormone
EAU = European Association of Urology
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PCa = Prostate cancer

LH = Luteinizing Hormone

T = Testosterone

DET = Dihydrotestosterone

PSA = Prostate specific antigen

QoL = Quality of Life

CAD = Continuous Androgen deprivation
SEUG = Southern European Uroncological Group
HR = Hazard Ratio

CI = Confidence Interval

SWOG = Southwest Oncology Group

AUA = American Urological Association
ASCO = American Society of Clincal Oncology

NCCN = National Comprehensive Cancer Network
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EDITORIAL COMMENT

In this edition of the Int Braz J Urol, the
authors present a systematic review of the exis-
ting literature comparing continuous versus in-
termittent hormonal deprivation therapy, having
identified nine prospective clinical trials on the
subject. Although the existing data on the safety
of intermittent androgen deprivation therapy in
prostate cancer is growing, there still isn’t a pre-
cise indication for its use (1,2). We know from
the published data that it is a safe approach in
men with biochemical recurrence and minimal
metastatic disease, but there are concerns about
its use in men with symptomatic, more advanced
disease, as exemplified by the recent publication
of the Hussain (SWOG) trial.
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One concern in the trials in which serum
testosterone was measured along with PSA in the
follow-up of patients receiving intermittent an-
drogen deprivation therapy is that testosterone
levels take a long time to level up after the sus-
pension of the androgen suppression, many times
more than one year, and that would signify that
in reality patients in “intermittent” hormone su-
ppression actually are being suppressed for many
months after stopping antiandrogenic therapy.

We believe that intermittent suppression
is really no longer experimental, but testosterone
levels, as well as PSA, bone density status, and
clinical parameters must be measured as closely
in the follow-up of these men as in the follow-
-up of those men receiving continuous androgen
deprivation.
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Transperineal versus transrectal prostate biopsy for
predicting the final laterality of prostate cancer: are they
reliable enough to select patients for focal therapy? Results
from a multicenter international study
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ABSTRACT ARTICLE INFO

Objectives: To compare the concordance of prostate cancer (PCa) laterality between  Key words:

the extended transperineal (TP) or transrectal (TR) prostate biopsy (BP) and radical  Prostatic Neoplasms; Biopsy;
prostatectomy (RP) specimens. To identify predictors of laterality agreement between  therapy [Subheading]

BP and RP.

Materials and Methods: Data from 533 consecutive patients with PCa (278 TP and 255

TR-diagnosed) treated with RP were analyzed. A 12-core technique was used for both  Int Braz J Urol. 2014; 40: 16-22
TP and TR biopsies. Additional cores were obtained when necessary.

Results: Qverall, the percentage of agreement of PCa laterality between BP and RP was  gypmitted for publication:
60% (K = 0.27, p < 0.001). However, the RP confirmation of unilaterality at BP was  March 29, 2013

obtained in just 33% of the cases. Considering the concordance on bilaterality as the
“target” of our analysis, the sensitivity and specificity were 54.3% and 98.2%, respec-
tively, with TP and 47.5% and 92.5%, respectively with TR. Focusing on patients with
unilaterality at biopsy, none of the evaluated preoperative variables (biopsy technique,
age, total positive biopsy cores, PSA, prostate volume, Gleason score on biopsy) were
able to predict RP bilaterality in the multivariate analyses.

Conclusions: Most of the patients with unilateral involvement at BP harbored bilateral
PCa after RP. TR and TP biopsy showed no difference in their capacity to predict the
concordance of tumor laterality at RP. None of the preoperative evaluated variables
can predict the tumor laterality at RP. Using BP unilaterality to include patients in focal
therapy (FT) protocols may hinder the oncologic efficacy of FT.
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INTRODUCTION

Recent pathologic studies from contemporary
radical prostatectomy (RP) series have cited frequen-
cies of unifocal prostate cancer (PCa) ranging from
10% to 449% and unilateral PCa ranging from 10%
to 40% (1). In this context, focal therapy (both focal
ablation and hemiablation) has progressively gained
interest as a new method to control clinically locali-
zed PCa and has been defined as ‘a type of treatment
that aims to eradicate known cancer within the pros-
tate and, at the same time, spare uninvolved prosta-
tic tissue, with the aim of preserving genitourinary
function’ (2). Consequently, the accurate preoperative
assessment of PCa is crucial and the exact spatial lo-
cation of the tumor is essential to deliver treatment.

Transrectal ultrasound (TRUS)-guided biop-
sy of the prostate, performed through the transrectal
(TR) or the transperineal (TP) approach is the current
standard for the diagnosis of PCa and to define the
localization of the disease. Several studies have inves-
tigated the degree of concordance in tumor laterality
between prostate biopsy (BP) and RP (3-11) and its
implication for focal therapy (3,4,6,8-11). However,
in the majority of these studies the BP was performed
through the transrectal approach; no data have been
published on the transperineal approach, while the
use of the perineal template has been recently descri-
bed, although the procedure is more invasive and has
health-care resource implications (2,12,13). Multipa-
rametric MRI is receiving a great interest in the last
years having the performance characteristics required
to localize significant areas of prostate cancer, but the
routine use of this technique can not be proposed for
clinical (expertise of the radiologist) and health-care
(cost and diffusion of MRI) implications (12).

The aim of the current study was to compa-
re the concordance in the tumor laterality between
the contemporary extended pattern prostate biopsy
performed via a transperineal (TP) or transrectal (TR)
approach and RP specimens in patients with PCa. Se-
condarily, we sought to identify predictors of latera-
lity agreement between the BP and RP.

MATERIALS AND METHODS

Data from 533 consecutive patients with
PCa diagnosed after an extended biopsy (278 via
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TP approach and 255 via TR approach) who un-
derwent RP were retrospectively analyzed. Seven
different urology departments participated in the
study. Three of these departments performed the
TR biopsies (Denver, CO, USA; Rome, Italy; Tera-
mo, Italy), and the others performed the TP biopsies
(Rome; Milan; Turin; Modena, Italy).

TRUS guidance was used in all cases. The
biopsy procedure was performed with an 18G
biopsy needle in both TR and TP cases under local
anesthesia. A 12-core technique was used in the TP
biopsies (6 cores per lobe), covering the peripheral
zone of both lobes from the lateral to the parame-
dian area and from the base to the apex. A 12-core
technique was also followed for the TR biopsies,
using the same scheme (two cores from the lateral
peripheral zone, two from the paramedian-lateral
zone and two from the paramedian apical and ba-
sal zone per lobe).

For prostate volumes > 50 mL, two more
peripheral cores (one from the lateral zone and one
from the paramedian-lateral) were added. Additio-
nal cores from the anterior part or from the transi-
tion zone of the prostate were taken, depending on
the clinical and ultrasound characteristics.

RP was performed according to the surgical
principles of each center. Each center had a dedica-
ted uropathologist examining the specimens (both
of BP and RP). At all the participating centers, RP
specimens were en-bloc formalin fixed and inked
to delineate the surgical margins; a step-sectioned
transversally at 2-4mm intervals technique was
used to examine the specimen; an apical shaved-
-section, 2-4mm thick, was truncated perpendicu-
lar to the prostatic urethra and sub-sequentially
sectioned as slices parallel to the prostatic urethra.
Bladder neck was examined sampling portions of
tissue at the junction of the prostatic capsule and
bladder neck or by sampling the most proximal
portion of the submitted specimen corresponding
to the anatomical bladder neck. The 2002-TNM
classification was used.

The pathologic evaluation of the BP cores
reported the ratio of total positive cores/total cores,
laterality and the Gleason sum and score. The pa-
thologic evaluation of the RP specimens reported
the laterality, Gleason sum and score, pathologic
stage and margin status.
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Statistical analysis

The comparison of the patients’ baseline cha-
racteristics between the TR and TP groups was per-
formed in agreement with the statistical distribution
of the variables (chi squared for nominal variables,
Mann-Whitney for ordinal variables, t-test after log-
-transformation for interval scales such as PSA and
prostate volume).

The concordance between the tumor laterali-
ty as assessed by BP and by RP was measured using
the typical diagnostic indexes: sensitivity, specificity
and accuracy. The chi-squared test was used to com-
pare the diagnostic performance of the two groups
(TR and TP).

A multiple logistic-regression with bilatera-
lity at RP as the binary dependent variable and the
biopsy approach (TP vs. TR), age, total positive spe-
cimens, PSA, Gleason score on biopsy and prostate
volume as the independent categorical or continuous
covariates was performed on cases with unilaterality
at biopsy. The interactions between group-total po-
sitive specimens, group-prostate volume and group-
-pathological stage were also analyzed.

RESULTS

The demographic and baseline characteris-
tics are summarized in Table-1. As shown, the two
groups of patients did not differ in terms of age,
PSA levels, total biopsy cores, biopsy total Gleason
score or prostate volume.

Overall, the percentage of correct classifica-
tions of the tumor laterality by biopsy with respect
to prostatectomy was 60%. The Kappa measure of
agreement was equal to 0.27. This value was statis-
tically significant (p < 0.001, thus rejecting the null
hypothesis of lack of agreement). Specifically, we
found that the overall prostatectomy confirmation
of unilaterality at biopsy occurred only in 103 out
of 311 cases (33%). Thus, the total agreement of 60%
and the significant Kappa measurement were prima-
rily due to the cases classified as bilateral by biopsy
and confirmed to be bilateral after RP (217/222 =
97.7%). Considering the concordance of bilaterality
(between the BP and RP) as the “target” of our analy-
sis, the overall biopsy sensitivity was low (51.1%),
while the specificity was quite high (95.4%). When
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the BP suggested bilaterality, this was almost always
true, while the BP indication of unilaterality was
confirmed at RP in only 1 out of 3 cases.

We observed similar patterns when compa-
ring TP and TR. The percentage of correct concor-
dance in laterality was 62.9% (Kappa = 0.31, p <
0.001) with TP and 56.9% (Kappa = 0.23, p < 0.001)
with TR. The sensitivity and specificity with respect
to bilaterality were 54.3% and 98.2%, respectively,
with TP and 47.5% and 92.5%, respectively, with TR
(Table-2). Even if TP showed slightly higher diag-
nostic performance, TP was not significantly better
than TR in terms of sensitivity (p = 0.165), specifici-
ty (p = 0.157) and accuracy (p = 0.152).

The occurrence of a concordance between
biopsy and prostatectomy was not dependent on the
number of total BP cores (OR = 0.99, p = 0.717).

Focusing our analysis on cases classified as
unilateral at biopsy, we sought to identify potential
predictors of misclassification. Overall, none of the
evaluated preoperative variables (biopsy technique,
age, total positive biopsy cores, PSA, prostate volu-
me, Gleason score on biopsy) was able to predict the
bilaterality of the final pathology on the multiva-
riate analyses (Table-3). Moreover, age, total positi-
ve biopsy cores, PSA, prostate volume and Gleason
score on biopsy were not independent predictors
of bilateral PCa within the TP and TR groups when
analyzed separately.

DISCUSSION

In recent years, due to the stage migra-
tion of PCa, there has been an increased interest
in alternative strategies that offer the possibility
of delaying, obviating or minimizing the impact
of radical treatments (such as RP or radiotherapy),
while maintaining the same oncologic long-term
results. One such strategy is active surveillance
with selective delayed intervention. Despite the
advantages (avoiding overtreatment and compli-
cations in patients with low-risk PCa) and disad-
vantages (risk of progression and psychological
and healthcare burdens) that have recently been
addressed, definitive results from ongoing rando-
mized clinical trials are required to assess whether
active surveillance should be routinely implemen-
ted in clinical practice (14).
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Table 1 - Baseline characteristics of the two groups (TP and TR) of patients.

TP (n=278) TR (n = 255)
Mean SD 95%  95% Gl  Mean SD 95% Gl 95% Cl t-test(df), p-value
Cl inf sup inf sup

Age 64.6 5.8 63.9 65.3 64.0 6.2 63.2 64.7 1.192, p=0.234
Total PSA 8.6 5.3 8.0 9.3 8.6 41 8.1 9.1 0.184, p = 0.854
(ng/ml)*
Total hiopsy 12.6 5.3 11.9 13.2 12.2 3.5 1.7 12.9 1.524,p =0.342
cores
Prostate 38.9 29.7 353 42.4 423 167 40.3 445 1.738,p =0.084
volume
(mL)*
Biopsy Total 6.6 0.9 6.5 6.7 6.4 0.7 6.3 6.5 1.826, p = 0.068
Gleason
score
RP Total 6.9 1.0 6.8 7.1 6.7 0.9 6.6 6.8 2.590, p =0.010
Gleason
score
pT stage

T,:n=329 183 (65.9%) 146 (57.3%)

(61.7%)

T:n=193 93 (33.3%) 100 (39.2%) Chi-Square (2) =7.82, p = 0.020

(36.2%)

T n=11 2 (0.7%) 9(3.5%)

(2.1%)

Table 2 - Agreement hetween biopsy and prostatectomy in terms of tumor laterality.

Pathologic evaluation Prostatectomy (n=533)
PCa laterality Unilateral (n) Bilateral (n)
(% concordance) (% concordance)
TP (n = 278) Unilateral (n = 156) 54 (34.6) 102 (65.4)
Bilateral (n = 122) 1(0.8) 121 (99.2)
TR (n = 255) Unilateral (n = 155) 49 (31.6) 106 (68.4)
Bilateral (n = 100) 4 (4) 96 (96)
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Table 3 - Multivariate analysis.

Odds Ratio 95% C.l.for OR p-value
Lower Upper

TRvs. TP 1.33 0.59 3.04 0.492
Age (years) 1.02 0.96 1.08 0.517
Total positive biopsy cores (n) 1.05 0.96 1.16 0.273
Total PSA (log) 1.01 0.58 1.78 0.964
Prostate volume (log) 1.04 0.47 2.29 0.926
Biopsy Gleason score 7 vs. <=6 0.63 0.30 1.32 0.219
Biopsy Gleason score >7 vs. <=6 0.82 0.19 3.61 0.797

Focal treatment may be an acceptable al-
ternative for low-risk PCa, representing a compro-
mise between the ambiguity of surveillance and the
potential reduction of the quality of life of a radical
treatment; aiming to destroy only the areas of PCa,
focal therapy (FT) could deliver cancer control whi-
le simultaneously avoiding damage to the surroun-
ding structures (15). This may reduce incontinence,
impotence, and rectal toxicity.

Whether current hypotheses regarding the
efficacy of FT suggest that it may be effective so long
as it treats the “index lesion”, even if other lesions
remain untreated in the gland, the optimal patient
selection criteria for FT are not known and are there-
fore not standardized. Ongoing FT trials for PCa in-
clude the laterality, Gleason score and tumor volume
as criteria for patient selection (1,12,16). The role of
ultrasound and multiparametric MRI to define the
exact disease localization is still debatable (12).

Currently, TRUS-guided transrectal BP re-
mains the widespread approach to evaluate patient
suitability for FT protocols in terms of tumor to-
pography, volume and grading. The accuracy of
transrectal BP for predicting PCa laterality has been
widely evaluated (3-9,11). All these studies but one
(4) agree that almost two thirds of the patients with
unilateral PCa at BP harbor bilateral PCa at RP and
consequently BP is considered as inadequate for the
purposes of candidate selection for FT.

Only Polaschik et al. (4) suggested that BP
unilaterality may be used to select men with low-
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to low-moderate-risk PCa for hemiablation FT. In
their study, although less than one third of the pa-
tients had confirmed unilateral disease at the final
pathological evaluation, the strongest predictor of
pathologic unilaterality was prostate biopsy uni-
laterality (odds ratio [OR] = 3.88; 95% confidence
interval [CI], 2.14-7.05; P < 0.0005).

Furthermore, in these studies, none of the
biopsy or clinical features, including the PSA, PSA
ratio, clinical stage, gland volume, number of posi-
tive biopsy cores, high grade prostatic intraepithelial
neoplasm, Gleason score, perineural invasion, percen-
tage of positive cores) could clearly and independen-
tly predict the presence of unilateral PCa in univa-
riate and multivariate logistic regression models.

Increasing the number of BP cores is not tra-
duced in improving the accuracy of TRUS biopsy in
predicting laterality. Abdollah et al (8) conducted a
retrospective study on 203 patients who underwent
an initial TRUS prostate saturation biopsy (24 cores)
followed by RP. They concluded that initial satura-
tion BP is not sufficiently accurate as a method of
predicting tumor laterality in RP specimens and that
the use of saturation biopsy to guide hemi-ablation
therapy of PCa may lead to mistreatment in a con-
siderable proportion of patients. Again, none of the
routinely available clinical and pathological charac-
teristics appeared to improve the ability of unilateral
PCa on biopsy to predict unilateral PCa in the RP
specimen. The same conclusions were also reached
by Falzarano et al (9) in a study based on 72 patients
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who underwent RP after saturation biopsy. Only 4
of 39 patients (10%) with a unilateral positive TRUS
saturation biopsy had unilateral cancer at the final
pathological evaluation. Our study confirmed the
poor role of extended TRUS biopsy to predict PCa
laterality at final pathology, with a concordance rate
of 31.6% for unilateral disease between BP and RP.
The overall statistical significance of the Kappa me-
asurement of agreement that we obtained was rather
reached due to the large sample size because a value
of 0.27 conventionally indicates low agreement (17).

Is the extended TP biopsy more accurate for
mapping PCa?

To our knowledge, only an abstract by Hoshi
et al (18) prospectively evaluated 147 consecutive
men who subsequently underwent RP. The PPV of
transperineal saturation BP (the probability that the
tumor is unilateral on the final pathological exam
when it was unilateral on preoperative biopsy) was
only 30% and consequently this approach was not
sufficiently accurate to detect unilateral PCa and it
should not be used to decide which patients should
be offered FT. However, a full-text manuscript did
not follow this abstract.

Template transperineal prostate mapping
biopsies might provide more exact information
about the spatial tumor distribution of PCa and
might accurately identify unilateral cancer for the
purpose of FT (13,19,20). When used with a 5mm
sampling frame, this approach can rule in and rule
out PCa foci of 0.5cc and 0.2cc volumes, with 90%
certainty (19). There exists unanimous agreement
that the current gold standard for characterizing
men who are considering FT is transperineal BP
using a template-guided approach, although it is
not yet widely available and imposes a high bur-
den on healthcare services because of its require-
ment for anesthesia, pathology processing and slo-
wer reporting time (2). Moreover, correlation with
whole-mount pathological specimens is necessary
to fully analyze the accuracy of this technique, but
to date, no study is available.

Our study did not demonstrate any signifi-
cant advantage of the transperineal approach over
the TR in the prediction of the laterality concordance
of cancer. Even if TP showed slightly higher diag-
nostic performance, TP was not significantly better
than TR in terms of sensitivity, specificity and ac-
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curacy. When unilateral cancer was diagnosed after
transperineal biopsy, the unilaterality was confirmed
in only 34.6% of the patients, suggesting that, as
with the transrectal approach, two thirds of the pa-
tients had bilateral cancer that was only detected at
final pathology.

Finally, none of the evaluated preoperative
variables (biopsy technique, age, total positive biop-
sy cores, PSA, prostate volume and Gleason score on
biopsy) were able to predict bilaterality at the final
pathology in the multivariate analyses. Moreover,
age, total positive biopsy cores, PSA, prostate volu-
me and Gleason score on biopsy were not indepen-
dent predictors of bilateral PCa within the TP and TR
groups when analyzed separately.

The present study is the first to report the
accuracy of TP extended biopsy in predicting the
laterality of PCa, and it is the first to compare TR
versus TP in the same setting, with a standardized
biopsy scheme. The absence of data on the clinical
stage and the pathologic tumor volume as well as
the absence of comparison on the complication rates
and costs of the two bioptic approaches are the main
shortcomings of our study:.

CONCLUSIONS

TRUS-guided biopsy is not accurate for
predicting PCa laterality when compared to the RP
pathology result. The majority of patients with uni-
lateral involvement at biopsy harbor bilateral PCa;
the transperineal approach does not show any ad-
vantages over the transrectal in the capacity to pre-
dict the concordance of tumor laterality at radical
prostatectomy. None of the preoperative evaluated
variables can predict the final laterality. Thus, using
unilaterality as a parameter for treating patients with
FT may lead to mistreatment. Future research should
aim to improve imaging techniques (such as multi-
parametric MRI) to obtain an accurate map of the
prostate and understanding the biological implica-
tions of the different PCa foci for focusing treatment
on the significant (“index”) lesions.
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ABSTRACT ARTICLE INFO

Objective: To develop a user friendly system (S.T.0.N.E. Score) to quantify and describe Key words:

stone characteristics provided by computed axial tomography scan to predict urete-  Ureteroscopy; Urolithiasis; Litho-
roscopy outcomes and to evaluate the characteristics that are thought to affect stone  tripsy, Laser; Logistic Models;
free rates. Nomograms

Materials and Methods: The S.T.0.N.E. score consists of 5 stone characteristics: (S)

ize, (T)opography (location of stone), (O)bstruction, (N)Jumber of stones present, and

(E)valuation of Hounsfield Units. Each component is scored on a 1-3 point scale. The  IntBraz J Urol. 2014; 40: 23-9
S.T.0.N.E. Score was applied to 200 rigid and flexible ureteroscopies performed at our
institution. A logistic model was applied to evaluate our data for stone free rates (SFR).
Results: SFR were found to be correlated to S.T.0.N.E. Score. As S.T.0.N.E. Score incre-
ased, the SFR decreased with a logical regression trend (p < 0.001). The logistic model
found was SFR=1/(1+€e"(-z)), where z=7.02-0.57*Score with an area under the curve of
0.764. A S.T.0.N.E. Score < 9 points obtains stone free rates > 90% and typically falls
off by 10% per point thereafter.

Conclusions: The S.T.0.N.E. Score is a novel assessment tool to predict SFR in pa-  Accepted after revision:
tients who require URS for the surgical therapy of ureteral and renal stone disease. ~ September 09, 2013
The features of S.T.0.N.E. are relevant in predicting SFR with URS. Size, location, and

degree of hydronephrosis were statistically significant factors in multivariate analysis.

The S.T.0.N.E. Score establishes the framework for future analysis of the treatment of

Submitted for publication:
March 25, 2013

urolithiasis.
INTRODUCTION Extra-corporeal shockwave lithotripsy
(ESWL) is the present mainstay of treatment for
The prevalence of stone disease is increa-  intra-renal and proximal ureteral stones < lcm
sing not only in the United States, but worldwi-  in diameter due to its relatively low complication

de (1,2). The total cost of treating stones in the  rate and high success rate (3,4). Current guidelines
US currently exceeds five billion dollars annually from American Association of Urology (AUA) re-
(2). With this increase in incidence and the cost of ~ commend ESWL as the first treatment option for
healthcare continuing to rise, new approaches to  proximal ureteral calculi. Modern stone therapy
stone disease may be necessary. should ensure high effectiveness combined with
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low complication rate. URS has become common
in the treatment of proximal and intrarenal stones
< 20mm as a result of technological improvements
in visualization and laser technology (5,6).
Multiple studies have examined the pre-
dictive factors associated with ESWL outcomes
as well as nomograms to predict stone free ra-
tes (SFR) (7,8). To our knowledge there is a lack
of user friendly assessment tools to determine
the complexity of ureteral and kidney stones and
determine SFR after URS. Factors that influence
SFR are pivotal to elect best treatment modality
for stone disease. We propose a simple method to
estimate the SFR for URS to treat urolithiasis.

MATERIAL AND METHODS

A retrospective review of patients who
underwent URS was approved by the institutio-
nal review board. Known factors associated with
stone free rates were used to establish a simplified
method to estimate SFR. Inclusion criteria consis-
ted of consecutive patients with ureteral and renal
stones with preoperative non-contrast computed
axial tomography (CT-KUB). Patients with ana-
tomical abnormalities such as duplicated ureters,
horseshoe kidney, ureteral strictures were exclu-
ded from analysis.

Stone free was defined as absent of stone
fragments or fragments < 2 mm post URS after ri-
gorous endoscopic inspection and real time fluo-
roscopy with the capability of high magnification
imaging (9). If combined endoscopic visualization

Table 1 - S.T.0.N.E. Score.

and fluoroscopy was sub-optimal, a CT scan was
obtained to confirm stone free status. If a patient
was considered stone-free intraoperatively and did
not have a postoperative CT scan, a chart reviewed
was performed. These patients were considered cli-
nically stone-free if no admissions or visits to the
emergency were found during follow-up.

The S.T.0.N.E. Score is a proposed system
to predict the stone free status of a patient from
preoperative characteristics available on CT-KUB:
(S)ize of the stone, (T)opography or location, de-
gree of (O)bstruction of the urinary system, (N)
umber of stones, and (E)valuation of Hounsfield
units. Higher scores indicate higher complexity
and assumingly lower stone free rates. Each fea-
ture from the CT was graded on a 1-3 point sca-
le as described in Table-1. In cases with multiple
calculi, the stone with the highest grade for each
feature was recorded. All scores were assigned af-
ter a consensus of two observers.

Stone (S)ize was the initial variable in
S.T.O.N.E. Score. Size was measured as the maxi-
mum diameter of the stone in any plane. Our sco-
ring system was based on the AUA’s stratification
to estimate ureteral stone passage by size (3). One
point was given for stones < 5mm, 2 points were
given to stones > 5mm and < 10mm, and 3 points
were given to stones > 10mm.

(T)opography or location was another fac-
tor included that affects stone free rates in URS.
While distal stones tend to be easily treated with
SER of 90%, stones in the proximal ureter and wi-
thin the kidney may be challenging for URS (4).

Feature 1 pt. 2 pt. 3 pt.
(S)ize <amm 5-10mm >10mm
(T)opography Distal to Mid-Ureter Proximal Ureter through Mid and Lower Pole
Upper Pole
(O)bstruction Preoperative Stent or No Grade 1-2 Grade 3-4
Hydronephrosis

(N)umber of stones 1 stone 2 stones > 3stones
(E)valuation of HU < 750HU 750-1000HU > 1000HU
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Mid and upper pole renal stones were considered
less challenging than the lower pole stones, sin-
ce several factors may challenge the surgeon i.e.
infundibular angle and diameter. Therefore, we
scored 1 point for distal and mid ureter stones, 2
points for proximal ureter, mid pole, and upper
pole stones, and 3 points to lower pole stones.

(O)bstruction was scored as the degree
of hydronephrosis in the collecting system and
the presence of a stent. The greater the degree of
hydronephrosis, the higher is the obstruction and
the lower the SFR after URS. We implemented a
modified version of the Society for Fetal Urolo-
gy Hydronephrosis Grading System (10). Grade
1 hydronephrosis was defined as local dilation
of the ureter. Grade 2 included ureteral and re-
nal pelvis dilatation. Grade 3 also included calix
dilatation. Grade 4 exhibited parenchymal thin-
ning. The benefits of pre-stenting prior to ure-
teroscopy have been previously shown (11). The
reasons for pre stenting in our population of pa-
tients included: severe preoperative pain, infec-
tion managed and treated prior ureteroscopy, and
from outside referrals to our safety net hospital.
All patients had their stents for at least 2 weeks
prior to ureteroscopy. Patients with pre-stenting
or no hydronephrosis received 1 point, Grade 1-2
hydronephrosis received 2 points, and Grade 3-4
received 3 points.

The (N)umber of stones is well known to
influence treatment. Stones greater than 2mm
were counted into the score. Patients with 1 sto-
ne were assigned 1 point, patients with 2 stones
were assigned 2 points, and patients with > 3
stones were assigned 3 points.

Finally, (E)valuation of the Hounsfield
Units (HU) was calculated as the average Houns-
field Units instead of standard deviation or ma-
ximum attenuation (12). Hounsfield Units < 750
received 1 point, between 750 and 1000 HU re-
ceived 2 points, and 3 points for > 1000HU. These
minimum and maximum values were chosen due
to known SFR correlations (13,14). Ureterosco-
py and stone treatment was performed with the
patient in the lithotomy position. A 7.5 Fr semi-
rigid ureteroscope (Olympus Corporation, Tokyo,
Japan) was used for stones in the distal and mid
ureter. For proximal ureteral and renal stones, an
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access sheath (Cook Medical, Bloomington, IN)
and a 9 Fr flexible (Olympus Corporation, Tokyo,
Japan) ureteroscope was used. Prior to 2009 a
fiber optic flexible ureteroscopy (Karl Storz Flex-
-X™, Inc., Tuttlingen, Germany) was utilized. The
stone was assessed and laser lithotripsy was per-
formed when necessary using a Holmium Laser
(Donnier Medilas, Kennesaw, GA) set at 6-10W
with a 270 or 400um laser fiber (Gyrus ACMI,
Southborough, MA). Stone fragments were then
removed by a stone retrieval basket (Boston
Scientific, Natick, MA). Following complete sto-
ne removal, stone free status was evaluated with
the methods previously described.

Statistical analyses used to construct the
S.T.0.N.E. Score were performed using the R ver-
sion 2.11 software (the R foundation for Statisti-
cal Computing, Vienna, Austria). The goodness of
fit using the Area Under the Curve (AUC) for the
S.T.0.N.E. Score was performed using the ROCR
statistical package (15). Data are presented as
average + standard deviation or frequency (per-
centage of total). A p-value < 0.050 was consi-
dered significant. The corresponding author had
full access to all the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.

RESULTS

A total of 200 URS procedures from Au-
gust 2006 to January 2012 were assessed by the
S.T.O.N.E. Score. Patients age was 44.1 + 13.9,
were equally represented by gender (male:female
of 87:113) and obesity (BMI > 30kg/m?). Often, ca-
ses were unilateral stones, were not favored to ei-
ther side of the urinary tract (right:left:bilateral of
106:91:3), and had a mean stone size of 9.3 + 5.9.

The overall SFR in the entire cohort was
8200. A total of 28 patients were diagnosed with
residual stones intra-operatively and another 8
patients were found to have residual stones on
postoperative CT. Postoperative imaging (CT) de-
monstrated 67 patients were stone free. The re-
maining 97 patients were considered stone free
following ureteroscopy and did not seek further
treatment in Urology or the Emergency Depart-
ment after a mean follow-up time of 20 months.
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The multivariate regression demonstra-
ted that as stones became larger, more proximal
to the lower pole, caused greater hydronephrosis,
increased in number, and had higher Hounsfield
units, the probability of becoming stone free de-
creased. According to the multivariate model, sto-
ne size, location, and hydronephrosis grades had
similar impact (weighting) on the stone free status
(Table-2). Stone size and location were significant
factors affecting stone free rates (p < 0.05). The
severity of hydronephrosis was nearly significant

Table 2 - Multivariate Logistic Regression Model.

(p = 0.07). The accuracy of the multivariate model
by the area under the curve was 0.837.

The S.T.0.N.E. Score was established as a
simplified assessment tool to predict stone free
rates (Table-3). The formula derived from the lo-
gistic model for stone free rate was as follows:
SFR=1/(1+exp(-z)), where z=7.02-0.57 * Score. As
the S.T.0.N.E. Score increases, the stone free rate
decreases (p < 0.001) (ESM 1). The accuracy of the
S.T.O.N.E. Score was comparable to the multiva-
riate model (AUC = 0.764) (Figure-1).

Variable Estimate 95% Cl P-value

S 1.1 1.8-04 0.002

T 1.3 21-06 <0.001

0 0.5 1.1-041 0.077

N 0.2 0.7-0.3 0.472

E 0.0 05-05 0.926
AUC =0.806

Table 3 - S.T.0.N.E. score compared to URS outcomes.

S.T.0.N.E. Score N 200 Patients S.T.0.N.E. Score Rounded Score
5 8 100% 99% 100%
6 18 100% 97% 100%
7 30 100% 95% 100%
8 30 93% 92% 90%
9 27 81% 87% 90%
10 25 64% 78% 80%
11 34 74% 67% 70%
12 19 68% 54% 50%
13 6 67% 40% 40%
14 3 33% 28% 30%
15 0 - 18% 20%
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Figure 1 - Receiver operator curves for the S.T.0.N.E. Score
(AUC = 0.764) and the Multivariate Regression Model (AUC
= 0.806).
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DISCUSSION

The development of statistical models
provides physicians with new insight into patient
planning and counseling. Furthermore, models ty-
pically standardize terminology and improve com-
munication in reports. In stone disease, features
affecting the success of ESWL such as skin-to-sto-
ne distance, optimal location, density (Hounsfield
Units), and size have all been adequately reported
(7,14,16). On the other hand, there is presently a
paucity of nomograms or score systems to predict
stone free rates for URS.

The S.T.0.N.E. Score is a user friendly mo-
del to predict SFR post URS with laser lithotripsy.
It further establishes a standardized terminology
for reporting urolithiasis characteristics. We at-
tempt to identify the five most important preope-
rative features that could be related to surgical ou-
tcomes in URS: (S)ize, (T)opography/location, (0)
bstruction, (N)umber of stones, and (E)valuation
of Hounsfield Units (12,17).

The S.T.O.N.E. Score remains consistent
with 77% of the present literature as stone size is
usually described by the maximum diameter (18).
A recent study revealed stones > 20 and < 40mm
treated by URS reported a stone free rate of 100%
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with mean 1.4 number of procedures (19). The ge-
neral consensus in the literature cites a negative
correlation between stone size and SFR and is in-
cluded in the S.T.0.N.E. Score (5,6).

Stone location is an important factor in
the success of URS, especially lower pole stones
(5,6,18). Although visualization of these stones
may be possible with flexible endoscopes, the acute
pelvic infundibular angle may prevent access to the
stone, especially with less deflection of the urete-
roscope when the basket or laser fiber is inside of
the working channel. Generally, SFR for lower pole
stones have typically been reported around 80%
(5,6,18). Other intra-renal and proximal ureteral
stones have been reported with a stone free rate of
approximately 90% (18). More distal stones from
the mid ureter to the ureterovesical junction stones
have been reported with a stone free rate > 95%
(18). These stones have been easily managed with
rigid ureteroscopy. This data along with our own
observations have led to the stratification levels es-
tablished for the S.T.0.N.E. Score.

Impacted stones and hydronephrosis
are other mechanisms that diminish stone cle-
arance. Although impacted stones are difficult
to be evaluated on CT, the presence and degree
of hydronephrosis may be an indirect indicator.
Additionally, prolonged obstruction increases the
amplitude and frequency of ureteral peristalsis
contractions resulting in histological changes in-
cluding smooth muscle hypertrophy and colla-
gen deposition (20). These histological changes
may affect ureteroscopy instrumentation limi-
ting the ability to manipulate stones proximal at
the level of obstruction. Stenting has shown to
improve SFR compared to non-stented patients
(12). Rubenstein et al. saw a stone free rate of
78 and 54% for patients with and without pre-
-stenting respectively. We have accounted for the
pre-stenting effect by incorporating this into the
(O)bstruction score. The (O)bstruction score was
further graded by a modified Society for Fetal
Urology score in order to quantify the severity of
hydronephrosis. There are few grading systems
objectively quantifying hydronephrosis. Our sys-
tem is simple to implement and correlates with
stone free rates. Although there has been little
data investigating the effect of hydronephrosis
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in URS, our data shows this is a significant factor
and is included in the S.T.0.N.E. Score.

The number of stones has been shown to
be significant in other studies (21). A number of
methods have been developed to describe stone
burden by incorporating both the size and number
of stones (21,22). The description of total stone
burden applies two dimensional measurements
using rectangular and elliptical approximations
(18). Furthermore, a three dimension description
of stone burden would be the most accurate sys-
tem, but the difficulty in implementation and sof-
tware availability has inhibited its use at the pre-
sent time. For simplicity, we chose to incorporate
the number of stones to describe stone burden in
our nomogram.

Stone hardness and Hounsfield Units on
CT have often been overlooked in URS. Houns-
field Units has commonly been reported to be a
significant factor in shock-wave lithotripsy (23).
Chung et al. reported a statistical difference be-
tween successful and unsuccessful ESWL (675.29
versus 1075.00, respectively). This trend has been
observed in URS but without statistical significan-
ce. A study found that stones successfully treated
by URS had a mean of 858 HU while stones that
were unsuccessfully treated had a mean of 1115
HU (6). Stone composition increasing density and
hardness may prolong OR time.

The limitations of this study include a re-
trospective single institution analysis. Furthermo-
re, a standardized definition and methodology of
evaluating stone free status is lacking currently
in the literature. The clinical significance of resi-
dual stone size is presently unknown with stone
free definitions most commonly ranging from the
complete absent of stones to residual fragments
< 4mm (24). Our definition of stone free corrobo-
rates with a study that has shown that stones >
2mm are related to a recurrent stone event (25).
A number of radiological methods for evaluating
stone free status include CT, KUB (fluoroscopy),
and Ultrasound (24). Although CT may be the best
imaging modality to evaluate presence and or
burden of stone post treatment, certainly, it is not
free of limitations. Furthermore, the presence of
ureteral stents may obscure the presence of small
stone fragments following URS (26). This pragma-

tic method of limiting postoperative imaging to
questionable and complicated cases is common-
ly accepted and minimizes radiation and costs to
the patient (9,27). Aggressive endoscopic inspec-
tion combined with high magnification fluoros-
copy has shown high sensitivity and specificity in
evaluating 0-4mm stones (9,27). Nonetheless, the
S.T.0.N.E. Score correlates with SFR and can be
applied in daily practice without complex instru-
mentation or time consuming calculations. Future
work is needed to validate the S.T.0.N.E. Score.

CONCLUSIONS

The S.T.0.N.E. Score is a novel assessment
tool to predict SFR in patients undergoing URS.
Features of S.T.0.N.E. (stone size, location, and
degree of hydronephrosis) were relevant in pre-
dicting SFR with URS. The S.T.0.N.E. Score esta-
blishes the framework for future analysis for the
treatment of urolithiasis.

ABBREVIATIONS

AUC = Area Under the Curve

ESWL= Extracorporeal shockwave lithotripsy
SFR= Stone Free Rate

URS= Ureteroscopy
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ABSTRACT

Purpose: Urinary retention is one of the most common complications contributing
to surgical procedures. Recent studies have shown the benefits of alpha-adrenergic
blockers in preventing post-operative urinary retention (POUR). The aim of this pros-
pective study was to compare the prophylactic effect of tamsulosin with placebo on
postoperative urinary retention.

Materials and Methods: In this randomized placebo controlled, clinical trial, 232 male
patients aged 18 to 50 years old admitted to Razi University Hospital for varicocelec-
tomy, inguinal herniorrhaphy, and scrotal surgery were randomly assigned to receive
either three doses of 0.4mg tamsulosin (n = 118) or placebo (n = 114), 14 and 2 hours
before, and 10 hours after surgery. Patients were closely monitored for the develop-
ment of urinary retention 24 hours after surgical intervention. The primary endpoint
was to investigate the effect of tamsulosin in prevention of post-operative urinary
retention during the first 24 hours after surgical intervention. Collected data were
analyzed using SPSS software version 18 and the P < 0.05 was considered statistically
significant.

Results: One hundred and eighteen patients were included in tamsulosin arm and
114 in placebo arm. POUR in patients who received tamsulosin was significantly lo-
wer than placebo, as 5.9% of the patients treated with tamsulosin and 21.1% placebo
group, reported urinary retention following surgery (P = 0.001). No serious adverse
effects were seen in both groups.

Conclusions: This study suggests that short perioperative treatment with tamsulosin
can reduce the incidence of urinary retention and the need for catheterization after
varicocelectomy, inguinal herniorrhaphy, and scrotal surgery.
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INTRODUCTION

Post-operative urinary retention (POUR)
is defined as the inability to void after surgery
when the bladder is full (1,2) POUR is common
and represents between 5% to 70% of all surge-
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ries (1), especially after herniorrhaphy (3,4) and
anorectal surgery (5-7). Typically, this phenome-
non is painful and can result in increased cost of
hospitalization, prolonged length of hospital stay,
bladder overdistension, and urinary tract infection
(UTI) which can occur primarily or secondarily to
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catheterization (1,8). Urethral catheterization, a
mainstay of initial management for patients with
POUR, is associated with some complications and
increase in cost of care (1,2,8). Therefore, pharma-
cological therapy is considered as an interesting
approach for patients developing urinary reten-
tion following surgery (2).

It seems that high sympathetic activity in-
creases the risk of urinary retention (1). Therefore,
inhibition of alpha-adrenergic receptors located
on the bladder neck and proximal urethra may
prevent POUR and improve voiding (1,9). Several
drugs including alpha-blockers and parasympati-
comimetics had been under investigation for their
effectiveness in preventing POUR (8). Recent evi-
dence has shown that the use of alpha-blockers
facilitate voiding by decreasing the resistance of
the proximal urethra and bladder neck and impro-
ving the urine flow (9,10).

Several studies evaluating the effect of al-
pha-blockers in preventing POUR have suggested
an improvement in urinary function after hyste-
rectomy (11), inguinal herniorrhaphy (12), colo-
rectal surgery (1,2), and genital prolapsed repair
(13). Recently, a prospective randomized study
by Mohammadi-Fallah et al. (10) showed that the
POUR rate after inguinal herniorrhaphy among
patients who received tamsulosin was significan-
tly lower than those who received placebo (2.5%
versus 15%). Tamsulosin is a safe selective alpha
1-adrenergic receptor blocker characterized by its
favorable side effect profile (14). The prophylac-
tic effect of tamsulosin in reducing POUR has not
been investigated in a large randomized double-
-blind study; therefore the present study was con-
ducted to investigate the efficacy of tamsulosin
compared with placebo in preventing POUR.

MATERIAL AND METHODS

Study Design

This prospective randomized double-blind,
placebo-controlled trial was performed betwe-
en August 2011 and July 2012 in the Department
Urology of Razi University Hospital in Rasht, Iran.
The study was conducted in accordance with the
Declaration of Helsinki, and was approved by the
local Institutional Review Board and the ethics
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committee of Guilan University of Medical Sciences
(GUMS). It was registered online at Iranian registry
of clinical trials http://www.irct.ir (identifier- IRC-
T201109084582N5).

Subjects

Male patients aged 18 to 50 years who were
admitted in our center for elective inguinal hernior-
rhaphy, varicocelectomy or scrotal surgeries under
spinal anesthesia were included in our study. Pa-
tients who had urinary symptoms before surgery, a
known history of neurological, urological or signi-
ficant systemic disease (such as diabetes mellitus),
previous history of urinary retention, previous uro-
logical or abdominal surgery, history of using me-
dications that could interfere with natural voiding
function such as benzodiazepines, cholinergic drug
prior to surgery, or current treatment with alpha or
beta agonists were not included. Exclusion criteria
were: [V fluid administration of more than 1500cc
during surgery, or use of other anesthetic drugs
except for lidocaine for spinal anesthesia. Patients
were further excluded if their surgical procedures
last more than 90 minutes.

After obtaining written informed consent
from all participants, patients were randomized to
receive either three doses of 0.4mg of tamsulosin
or placebo using random block design. Treatment
allocation sequence was carried out based on a blo-
ck size of four generated with a computer random-
-number generator (using excel program). Group
allocation was concealed in sealed opaque envelop
by a third party (independent researcher) prior to
the treatment. The study medication was adminis-
tered by a nurse who was not informed which me-
dication was used. Patients, study staff and investi-
gators were blinded to treatment assignment.

Interventions

Half-life of tamsulosin is 9-15 hours, so
we administered three doses with 12 hours inter-
vals. The medications were administered 14 and 2
hours before and 10 hours after surgical operation.
Patients were asked to empty their bladder prior
to surgery. Surgery was performed under spinal
anesthesia using 2cc lidocaine. The patients were
then closely followed up (monitored) by blinded
research associates for the presence of urinary
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retention, any voiding difficulty and side effects
during 24 hour after surgery, and the occurrence
of POUR was compared between both groups. Pa-
tients were allowed to void once they felt they had
a full bladder. NSAIDs were prescribed for pos-
toperative analgesia. Opioid analgesics were not
administered to any patient postoperatively.

Measurement

The diagnosis of urinary retention was
established when the patient had a painful and
palpable mass in his suprapubic area, and was
unable to void during the first 24 hours after sur-
gery. The diagnosis was confirmed by emptying
of more than 400mL of urine by catheterization.
A 14-French nelaton catheter was placed to de-
compress the bladder of patients who could not
urinate 12 hours after surgery.

Data Collections

Upon admission, data including age and
type of surgery were collected from all patient’s
files. Perioperative fluid administration and ope-
rative time were also collected 24 hours after sur-
gical intervention.

Endpoints

Our primary endpoint was to investigate
the effect of tamsulosin in prevention of POUR
during the first 24 hours after surgical inter-
vention.

Statistical analysis

According to previous studies, reporting
15% incidence of urinary retention in patients
who undergo scrotal surgery, varicocelectomy and
Herniorrhaphy with spinal anesthesia, we calcula-
ted that the study could be done with 111 subjects
in each study arm. This number of subjects would
give 80% of power at the 0.05 level to show 75
percent reduction in the rate of urinary retention
by Chi-square test.

Collected data were analyzed using SPSS
software version 18. Descriptive data were repor-
ted as mean + SD or median (interquartile range)
as appropriate. Normality was assessed by Kolmo-
gorov-Smirnov test and a Chi-square test applied
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to compare the efficacy of treatments between two
groups. Univariate analysis of factors related to
incidence of POUR was compared using the in-
dependent sample t-test for continuous variables
and the Chi-square test for categorical variables.
A backward stepwise logistic regression model
yielding odds ratio (OR) and 95% confidence in-
terval (CI) was performed on POUR to analyze the
treatment effect when adjusting for other related
covariates. The model included baseline variables
(e.g. age, type of surgery, operative time, treat-
ment groups and serum volume) and variables
showing an univariate association (P < 0.1) with
POUR (e.g. age, treatment groups and operative
time).The goodness of fit of the regression model
was evaluated by the Hosmer-Lemeshow test. All
statistical tests were two tailed, and the P < 0.05
was considered statistically significance.

RESULTS

Two hundred and thirty two patients who
were randomly assigned to tamsulosine group (n
= 118) or placebo group (n = 114) were included in
the analysis.

Demographic data and clinical features of
both treatment groups are presented in Table-1.
Varicocelectomy was the most frequent surgery
in both groups. All patients were male, and the
mean age was the same in both Tamsulosin and
placebo arms (27.59 + 7.29 vs. 27.72 + 7.2 years).
There were also no significant differences between
two groups in terms of surgery type, perioperative
fluid volume, and operative time.

In tamsulosin group, there was a signi-
ficantly lower proportion of patients with POUR
compared with the placebo group (5.9% vs. 21.1%;
P = 0.001).

Univariate analysis showed a significantly
lower incidence of POUR in patients who received
tamsulosin (P = 0.001). Longer duration of surgi-
cal intervention (P = 0.039) and lower age (P
0.017) were also associated with POUR. At logistic
regression analysis, the odds of POUR in the tam-
sulosin group was about 0.24 times lower (OR =
0.24, 95% CI = 0.09 - 0.6, P = 0.002) than in the
placebo group after adjustment for potential risk
factors including age and operative time. Longer
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Table 1 - Demographic characteristics and clinical features of patients in both treatment groups.

Tamsulosin group

Placebo group

(N=118) (N =114)

Type of surgery

Herniorrhaphy

Varicocelectomy

Scrotal surgery

Mean age + SD (year)

Mean operative time + SD (min.)

Mean perioperative fluid administration + SD (mL)

14 (11.9%) 11 (9.6%)
58 (49.2%) 57 (50%)

46 (39%) 46 (40.4%)
27.59 +7.29 277272
50.37 + 13.35 53.50 + 11.92

1094.92 + 200.78 1096.67 + 214.08

P value was not significant for all the values.

operative time (OR = 1.03, 95% CI = 1 - 1.07, P
= 0.027) and younger age (OR = 0.93, 95% CI =
0.87 - 0.99, P = 0.029) were other parameters
that significantly influenced the rate of POUR
(Tables 2 and 3).

Two patients in tamsulosin arm showed
side effects at 24 hours follow-up. Both patients
experienced vomiting and dizziness. Side effects
were mild to moderate, and did not lead to exclu-
sion of patients from the study.

DISCUSSION

POUR is one of the most common compli-
cations of anesthesia and surgery. It occurs more
frequently after lower abdominal and pelvic, gy-
necologic and anorectal surgeries (10). Overall in-
cidence of POUR ranges from 5% to 70% (1). De-
velopment of POUR is associated with age, gender,
history of underlying urologic and non-urologic
disease, perioperative fluid intake, type of anes-
thesia and surgery and duration of surgery (4,10).
POUR causes to major discomfort and pain after
surgery and catheterization for resolving it, may
lead to urethral injury or stricture or urinary tract
infection and increase cost and work load and
hospitalization period. Occasionally patients may
suffer persistent POUR that complicates at the pos-
toperative period. There are several mechanisms
involving development of POUR. Multiple facets
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of surgery, anesthesia and perioperative manage-
ment may interrupt the voiding reflex. Anesthesia
interferes with sensation of bladder fullness. Other
factor include the balance between sympathic and
parasympatic disturb during perioperative period,
systemic sympatic discharge due to anesthesia and
pain after surgery and local sympatic motor acti-
vity due to bladder distention, inhibition of detru-
sor contraction and intensity of the bladder.

Outlet closure is done via increasing alpha-
-mediated tone in bladder outlet (8). Perineal and
lower abdominal pain can inhibit the perineal rela-
xation that is necessary for voiding. Detrusor con-
tractures can also be inhibited by a reflex involving
afferent fibers of the pudental nerve. Immobiliza-
tion and have to void in supine position contribute
to post-operative voiding dysfunction (8).

Three methods have been used to diagnose
POUR: 1) history and physical examination (lower
abdominal pain and discomfort and palpation or
percussion of bladder in suprapubic area); 2) bla-
dder catheterization; 3) ultrasonographic assess-
ment of bladder postoperatively (4).

We used these criteria to confirm POUR in
our study: patients discomfort or palpable bladder
or inability to void more than 12 hours after in-
duction of anesthesia (1,15).

We included patients 18-50 years old, be-
cause in older age there is a decrease in contracti-
lity of detrusor and increase in incidence of some
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Table 2 - Associated factors of POUR within 24 hours after surgical intervention.

All POUR P-value
No Yes
Mean age + SD (year) 27.65 +7.59 28.02 £ 7.55 25.25+ 7.55 0.017
Type of surgery 0.919
Herniorrhaphy 25 (10.8) 21 (84%) 4 (16%)
Varicocelectomy 115 (49.6) 100 (87%) 15 (13%)
Scrotal surgery 92 (39.7) 80 (87%) 12 (13%)
Mean operative time + SD (min.) 51.91£12.73 51.16 £ 12.48 56.77 £ 13.51 0.039
Mean perioperative fluid 1095.78 + 206.98 1097.01 + 200.47 1087.74 + 248.71 0.376
administration + SD (mL)
Treatment groups
Placebo 114 (49.1) 90 (78.9%) 24 (21.1%)
Tamsulosin 118 (50.9) 111 (94.1%) 7 (5.9%) 0001
Table 3 - Adjusted odd ratio for treatment group and potential risk factors of POUR.
0dd- ratio 95% confidence Interval P-value
Age 0.93 0.87-0.99 0.029
Operative time (min.) 1.03 1-1.07 0.027
Treatment groups
Placebo 1 0.09-0.6
Tamsulosin 0.24 0.002

diseases such as benign hyperplasia of prostate
that present with urinary symptoms and may in-
terfere with patient randomization and study re-
sults (development of urinary retention).

In Petros et al. study comprising patients
who were submitted herniorrhaphy, age below 53,
spinal anesthesia and preoperative fluid adminis-
tration less than 1200cc significantly decreased
risk of POUR (3).

Some studies have reported higher inci-
dence of POUR in men compared with women (6)
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but in other studies, there isn’t significant diffe-
rence between men and women (3). In our study
only men participated due to type of surgeries.
There are various medical prophylactic methods
for prevention of POUR, such as parasympatho-
mimetic and a-adrenergic blockers. Restriction of
preoperative fluid intake, induction of local inste-
ad of regional or general anesthesia, use of short
acting anesthesia agent, early ambulation of pa-
tients after surgery, and use of warm compress in
suprapubic area can prevent POUR (1,8).
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Excessive perioperative fluid intake lead
to bladder over distention, that increases risk of
POUR. So, restriction of perioperative fluid intake
may prevent POUR (16).

Type of anesthesia is another important
factor in the development of POUR. Risk of POUR
in local anesthesia is lower than regional and ge-
neral anesthesia (1,8,17).

The purpose of pharmacologic prevention
of POUR is the increase of detrusor contractility or
bladder neck and proximal urethral relaxation.

Parasympathomimetic agents such as be-
thanechol theoretically increase bladder smooth
muscle contractility, but their clinical utility is un-
der question owing to poor efficacy and adverse
side effects (18).

Alpha-adrenergic blockers decrease bla-
dder outlet resistance and facilitate micturation.
Several studies found that prophilatic adminis-
tration of phenoxybenzamine significantly de-
creases the incidence of postoperative urinary
retention (19-21).

Gontlli et al. used prazosin (another
a-blocker) for prevention of post-herniorrhaphy
urinary retention and concluded that prazosin de-
creased the incidence of POUR from 25% to 10.8%
(P<0.05) (12).

Tamsulosin is a superselective long acting
alpha-1a blocker with acceptable side effects. Mo-
hammadi-Fallah et al. assessed preventive effect
of tamsulosin on post-herniorraphy urinary re-
tention. In this randomized study, 40 patients re-
ceived 0.4mg tamsulosin 6 hours before and 6-12
hours after surgery and 40 patients received pla-
cebo in the same manner. They concluded perio-
perative administration of tamsulosin reduced the
risk of POUR from 15% to 2.5% (p = 0.04). They
mentioned that type of anesthesia, the duration
of surgery and severity of preoperative urinary
symptoms had no significant effect on the inci-
dence of POUR (10).

In our study in tamsulosin group, 7 from
118 patients developed POUR (5.9%) while in pla-
cebo group 24 from 114 patients developed POUR
(21.1%). So tamsulosin reduced development of
POUR significantly (P = 0.001). Although we have
excluded patients with duration of surgery more
than 90 min., but even in patients in this ran-
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ge longer duration there was associated a higher
risk of POUR (p = 0.039). Also, in our study, lower
age was associated with higher risk of POUR (p =
0.017). Although clinical importance of this fin-
ding may be insignificant because all of patients
were below 50 years old. In our study, the type
of surgery (varicocelectomy, herniorrhaphy and
scrotal surgery) didn’t affect the risk of POUR (P =
0.919). We have excluded patients with excessive
fluid intake perioperatively (> 1500cc) and long
duration of surgery (> 90 min.) since their effects
on development of POUR were confirmed in seve-
ral studies.

In the majority of medical centers these
kinds of surgeries are performed very frequently
as an outpatient procedure, and admission of all
patients in our department was one of the most
limitations of our study. Diagnosis of POUR by
history and physical examination instead of sono-
graphy is another study limitation.

CONCLUSIONS

This study suggests that perioperative ta-
msulosin administration reduces the incidence of
postoperative urinary retention and the need for
catheterization after varicocelectomy, herniorrha-
phy and scrotal surgery.
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ABSTRACT ARTICLE INFO

Introduction: To assess the effectiveness of polyacrylamide hydrogel (Bulkamid ®) in
injection therapy for urinary incontinence in women of 80 or more years.

Materials and Methods: Twenty consecutive women mean age 84.5 (range 80-87) with
stress or mixed urinary incontinence were enrolled in this prospective study. All sub-
jects were evaluated at baseline and re-evaluated 7 days, 6,12,18 and 24 months after
treatment. A detailed clinical evaluation, physical examination, daily pad count, uro-
dynamic investigation and evaluation of urethral mobility by trans-labial ultrasound
were performed.

Results: A statistically significant decrease in the number of pads was observed in the
follow-up (p = 0.0002 after 24 months). Physical examination showed a statistically
significant lack or reduced lost of urine with stress test (p = 0.0163 after 24 months).
Urodynamic findings showed an increase of Valsalva leak point pressure, maximum
urethral closure pressure and functional length. Maximum flow and post void residual
were respectively observed to be significantly reduced and increased only after 7 days
from injection therapy. Quality of life (QoL) assessed with the Incontinence Impact
questionnaire short form (IIQ-7) showed a statistically significant improvement (p =
0.0001 after 24 months). Patient satisfaction assessed with the Visual Analogue Scale
and Patient Global Impression of Improvement questionnaire respectively produced
evaluation of “satisfied” and “much improved” even after 24 months.

Conclusions: Polyacrylamide hydrogel (Bulkamid®) is an effective treatment with low
morbility in patients of 80 or more years.
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INTRODUCTION

The first report on the use of urethral injec-
tion therapy was in 1904 (1). Since then many sub-
stances have been used in the treatment of stress
urinary incontinence in women looking for “agents”
that were durable, non-migratory, hypoallergenic,
biocompatible and which does not evoke granuloma
formation (2): polytetrafluorethylene, bovine colla-
gen, autologous fat, silicone, carbon spheres, calcium
hydroxylapatite, porcine dermal implant, ethylene
vinyl alcohol copolymer, hyaluronic acid and poly-
acrylamide hydrogel.
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Polyacrylamide hydrogel (Bulkamid®) was
introduced in Europe as a bulking agent in 2006 (3):
it is a polymer gel consisting of 2.5% cross-linked
polyacrylamide and 97.3% water for injection (4). It
seems to have the necessary characteristics required
of a bulking agent and appears to be effective and
safe in women with stress or mixed incontinence (5).

Minimal invasiveness, low complication
rate, use of local anaesthesia and non-hospitalization
of patient make this a particularly recommended
therapy for older women.
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Therefore we decided to evaluate the efficacy
of Bulkamid® on women of 80 or more years in a
follow-up of 24 months.

MATERIALS AND METHODS

From January 2010 to September 2010, 20
consecutive women of 80 or more years (mean age
84.5, range 80-87) with stress or mixed urinary in-
continence were enrolled in this prospective study.

A detailed clinical evaluation including a
complete history, physical examination , daily pad
count, urodynamic investigation and evaluation of
urethral mobility by trans-labial ultrasound were
performed.

Urodynamic investigation was performed in-
cluding spontaneous uroflowmetry with post void
residual (PVR) measurement, urethral pressure pro-
file at rest, water cystometry (filling rate 30mL/min.;
catheter used: 6 Fr double lumen; patients’ position:
sitting) with pressure/flow study and abdominal Val-
salva leak point pressure (AVLPP).

All patients underwent transurethral in-
jection in lithotomic position after local anesthesia
(EMLA cream and after 10 minutes, lidocaine 5%:
8mL). Bulkamid® (2mL) was injected into the submu-
cosa of the mid urethra using a 23 G needle and a
special cystoscope (Bulkamid Urethral Bulking Sys-
tem®). The drug was injected at 6,3 and 9 o’clock. All
subjects were evaluated at baseline and re-evaluated
7 days, 6,12,18 and 24 months after treatment.

Patients with urge incontinence, urinary
tract infection, neurological disease, bladder lithiasis,
prolapse of anterior vaginal wall and/or prolapse of
the apical segment of vagina > stage Il on POP-Q
system or pelvic tumours were excluded.

End points: reduction in number of pad per
24 hours was considered the primary efficacy end-
point in this study. Secondary end-points included
changes in urodynamic findings evaluated (maxi-
mum flow (Qmax), PVR, AVLPP, functional length
(FL) and maximum urethral closure pressure (MUCP).

Stress test assessment was performed with
patients coughing in lithotomy position and bladder
filled with 300mL of saline solution.

Patients were divided into four groups ac-
cording to the extent of leakage: (-) no leakage; (+)
low leakage (a few drops from the urethral meatus);
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(++) a discrete urine leakage (weak stream from the
urethral meatus); (+++) a considerable urine leakage
(strong jet from the urethral meatus).

Quality of life (QoL) was assessed with the
Incontinence Impact Questionnaire short form (IIQ-
7). The questionnaire consists of 7 items relating to
the impact of Ul on the woman'’s life with 5 possible
options ranging from “not at all” (score = 0) to “al-
most always (score = 4) with a total score ranging
from O (no impact of Ul on the life of the subject)
to 28 (maximum disturbance of Ul on the life of the
subject). Patient satisfaction was assessed with: a)
Visual Analogue Scale (VAS) with the least satisfac-
tion expressed as O and most satisfaction expressed
as 10. Results between 0-3 were considered as not
satisfied, 4-7 moderately satisfied and 8-10 as sat-
isfied. b) Patient Global Impression of Improvement
Questionnaire (PGI-I). The PGI-I is a validated generic
tool for assessment of the overall improvement or
deterioration that patients experience following the
treatment. It is a 7-point scale from “very much im-
proved” (score = 1) to very much worse (score = 7).

Number of pads, urodynamic findings, stress
test and quality of life were performed before and
at every periodic control. VAS and PGI-I were per-
formed only after treatment at every periodic control.

All patients signed an informed consent be-
fore starting treatment.

Statistical analyses: Statistical analysis was
performed using the MedCalc® software package
(version 9.4.2.0.). Data are expressed as means + SD
and median. Comparisons were carried out using
Wilcoxon test.

For stress test, statistical analysis was per-
formed by Chi square test.

A p value of < 0.05 was considered sig-
nificant.

RESULTS

Patients’ characteristics are described in
Table-1.

Average execution time of injection was 7
minutes (range 5-10).

Two patients required a further treatment. 18
women completed 24 months of follow-up. Urinary
retention was present in two patients but only im-
mediately after urethral injection.
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Table 1 - Patients’ characteristics.

N° of patients at baseline 20
N° of patients at 24 months 18
Mean age 84.5 (80-87)
Stress urinary incontinence 12
Mixed urinary incontinence 8
Previous anti-incontinence surgery 6
Body Mass Index 27 (20-34)
Hypermobility 7
Detrusor overactivity 7
Prolapse 4

In one patient mild urethral bleeding was ob-

served. De novo urge incontinence was present in two
patients only for a short period.

The number of pads showed a statistically
significant reduction from the first control after 7

days, to the end of follow-up (Table-2).

Stress test showed both a statistically signifi-
cant reduction of incontinent patients and a reduc-
tion in the amount of urine lost in all the controls
carried out (Table-3).

Table-4 describes urodynamic results.

After 7 days Qmax showed a reduction with
a subsequent moderate increase. PVR increased only
after 7 days without a statistical significance and
then decreased.

AVLPP showed a statistically significant in-
crease in the controls performed after 7 days and after
6 months, whilst in successive controls values were
still higher than pre-operative results, but there was
no statistical significance. FL showed a statistically
significant increase after 7 days and after 6 months.

MUCP showed a statistically significant
increase for all 24 months considered.

Responses to items in the 11Q-7 showed a
considerable improvement in the women’s quality
of life with a statistical significance that remained
until the end of the follow-up (Table-5).

Table 2 - Number of pads used by the patients before and after treatment with Bulkamid®.

Number of Pads

Before After 7 days After 6 months  After 12 months  After 18 months  After 24 months
Treatment
mean + st. dev. 55+25 0716 11+20 15+2.6 16+27 19+28
median 5 0 0 0 0.5 1
*p-value <0.0001 <0.0001 0.0001 0.0001 0.0002

*Wilcoxon test (paired samples).

Table 3 - Degree of urinary incontinence assessed by stress test before and after treatment with Bulkamid®.

Stress Test

Before treatment After 7 days After 6 months After 12 months After 18 months  After 24 months
Degree Patients Patients Patients Patients Patients Patients
3 8 7 5 4 4
+ 1 9 8 8 8 8
=+ 10 2 3 3 4 3
" 6 1 1 3 2 3
*p-value 0.0005 0.0024 0.0135 0.0179 0.0163

*Chi Square test
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Table 4 - Urodynamic findings before and after treatment with Bulkamid®.

Before treatment After 7 days After 6 months After 12 months After 18 months After 24 months
QMAX
mean = st. 24 £ 11.7 19.6+124 22.2+13.7 22+11.6 216 £121 22+12.3
dev.
median 20 16 17 18 16.5 18
*p-value 0.0141 0.1089 0.0348 0.0448 0.1594
PVR
mean = st. 15.7+14.4 17 £20 6.6+9.4 74+96 72+13 5+88
dev.
median 15 10 0 0 0 0
*p-value 0.7197 0.0266 0.0353 0.0398 0.0034
AVLPP
mean = st. 486 +17.3 755177 68.2 + 23 58.3+19 59.4 +17 59+17.6
dev.
median 49 725 70 65 57.5 55.5
*p-value 0.0002 0.0591 0.1870 0.4954 0.6436
LF
mean + st. 292+5 36+4.8 334+35 31.6+42 31.2+47 30.7+44
dev.
median 29 35.5 34 31 30.5 30
*p-value 0.0012 <0.0001 0.5376 1 1
MUcP
mean + st. 424 +18 59.7 £ 18.8 52 £17.3 50+18.7 51+16 50 +16.6
dev.
median 40 54.5 50 48 46.5 45
*p-value <0.0001 0.0066 0.0204 0.0056 0.0305

*Wilcoxon test (paired samples).

Table-6 presents patient evaluations of the
results by VAS and PGI-I. After 7 days VAS showed
very satisfactory results which remained even af-
ter 24 months, albeit with slightly lower values.
Similar results were also obtained with PGI-I with

most patients reporting a great improvement after
24 months.

The eight patients with mixed urinary incon-
tinence in seven cases had a detrusor overactivity in
the urodynamic examination. Three of these seven

Table 5 - Quality of life (QoL) assessed by Incontinence Impact Questionnaire short form (11Q-7).

11Q-7
Before After 7 days After 6 months After 12 After 18 After 24 months
treatment months months
mean + st. dev. 1957 3157 34x55 53+8.7 5557 6+9.3
median 22 0 0 0 0 0
*p-value <0.0001 <0.0001 <0.0001 <0.0001 0.0001

*Wilcoxon test (paired samples).
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Table 6 - Patients’ satisfaction after treatment with Bulkamid®, assessed by Visual Analogue Scale (VAS) and Patient

Global Impression of Improvement questionnaire (PGI-1).

After 7 days After 6 months After 12 months After 18 months After 24 months
VAS (mean) 9.0 8.5 8.2 8.2 8.1
PGI-I
Degree of improvement 1.7 1.7 2.1 2.2 2.2

patients (45%) continued to have urgency after injec-
tion therapy with worse clinical results (an average
of 5.2 pads a day after 24 months). The six patients
who previously underwent suburethral slings showed
no clinical and urodynamic differences in the results
compared to other patients. Furthermore no differ-
ence was found in the results between patients with
or without urethral hypermobility as well as in rela-
tion to the body mass index.

DISCUSSION

The results of this study seem to confirm
the validity of Bulkamid® in the treatment of stress
urinary incontinence, even in women of 80 or more
years who often suffer from a more severe level of uri-
nary incontinence and who have a higher percentage
of mix incontinence compared to younger women.

The reduced number of pads used by patients
that stays low even 24 months after treatment is most
probably the most important result of this study and
which leads to a positive evaluation in the responses
to items in the questionnaire about QoL and in the
results of VAS and PGI-I. Regarding the stress test
and urodynamic findings, the good results obtained
with the former and the improvement in the urody-
namic parameters used in the evaluation of urinary
incontinence (AVLPP, LF, MUCP) should be under-
lined. These results appear to be in agreement with
finding of other authors (6-8).

Results of Qmax and PVR highlight the low
obstructing capacity of Bulkamid® with Qmax values
significantly reduced only at the 7th day control with
values then returning approximately to normal. PVR
shows a slight increase only at the 7 day control, then
reduces. These results can explain the low incidence
of post-treatment urine retention, reported also in
other studies (3,5,9).
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The presence of urgency and/or detrusor
overactivity is very important in elderly women. In
our experience 45 percent of patients with detrusor
overactivity in the urodynamic study remain with ur-
gency, with clinical results lower than patients with-
out DO.

In previous articles some authors underlined
that injection therapy was contraindicated in patients
with DO (10-12). More recently, Chappel et al. (9)
claimed that the success of injection therapy was re-
duced in patients with DO, but that its use should not
be excluded because surgical procedures such as col-
posuspension and urethral slings more significantly
cause de novo DO. Furthermore, positive results were
achieved both in patients with stress incontinence
and mixed incontinence (5).

In this study, the presence of previous anti-
incontinence surgery (suburethral slings) did not in-
fluenced the success of injection therapy. These data
are in agreement with those reported by others au-
thors (9,13-15).

Body mass index did not affect the results
probably because few patients were overweight.

Moreover, Bulkamid® was effective regard-
less of the presence or absence of urethral hypermo-
bility confirming results described by other authors
(16).

The study was partially conditioned by the
fact that the patients we evaluated were aged 80 or
more years. Almost from the start of the study we ob-
served that the patients found it difficult to compile
the micturition diary, normally used in this type of
study, in particular those patients with severe incon-
tinence who were not able correctly to quantify their
loss of urine. For this reason we decided not to make
use of this tool.

Compilation of the quality of life question-
naire was performed under supervision of a physi-
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cian not involved in the study to facilitate the in-
terpretation of the questions without influencing
patients’ assessments.

Indeed, the difficulties encountered in un-
derstanding the QoL questions represented a pos-
sible bias (9).

We also observed how these women were of-
ten resigned to their condition and in some cases they
only came to request pads. It was rare for them to ask
to be cured of incontinence, whilst more often they
simply wanted to improve their condition, to be able
to lead a better life.

They accepted injection therapy for its char-
acteristics of low invasiveness, rapidity of execution,
use of local anesthesia, lack of hospitalization and
low complication rate. They would not have accepted
more invasive surgical procedures preferring to re-
main incontinent.

In addition, the elderly woman is often af-
fected by chronic diseases therefore more invasive
surgical procedures are contraindicated.

Robinson et al. (17) suggested that women
would choose to undergo less invasive procedures
with a lower risk of complications, even though the
chance of cure may be lower than with a major
operation.

Although intervention for SUI is generally
focused on minimizing urine leakage, the overall im-
pact of treatment on patient QoL is arguably more
important than the treatment outcome regarding
leakage (2). This consideration is even truer for an
aging patient. It is thus of great importance to inform
elderly women of this treatment opportunity.

Another interesting question is if in elderly
patients urodynamic assessment should be performed
before injection therapy. Whilst there is no doubt re-
garding the need to perform urodynamic assessment
before more invasive surgical procedures (colposus-
pension, suburethral slings), the evidence base to date
supports the view that simple evaluation is adequate
before injection therapy (14).

Studies published about injection therapy are
numerous and often difficult to evaluate because of
their heterogeneity: the various materials used, the
technique (transurethral or periurethral), the injection
site (bladder neck, mid-urethral), the heterogeneity
of patients, the length of follow-up and the differ-
ent urodynamic findings (presence of absence of DO).

The results are also heterogeneous with percent-
ages of improvement or cure between 40 and 100%
(18), 15 and 94% (16). In literature, we found only
one study on very old women (older than 75 years)
with a percentage of 77% of patients cured or im-
proved (19).

In a recent analysis of 500 cases, Mohr et
al,, in a review of literature, underlined in an elderly
population a subjective and objective improvement
in incontinence after bulking therapy (8).

In spite of the complexity of the theme and
the lack of consistency in results, injection therapy
should be seen as an important surgical therapy, in
particular in patients who cannot or do not accept to
undergo other forms of therapy.

The moderate reduction of the positive ef-
fects after 2 years also detected in other surgical
procedures performed in patients with urinary in-
continence and the occasional necessity to repeat the
treatment do not reduce the validity of the therapy
and allows a further period of good health. We must
also emphasize that these patients have a low life ex-
pectancy and every year spent in a satisfactory man-
ner is a good result.

CONCLUSIONS

The results of this study showed the effective-
ness and low morbidity of Bulkamid® in women of 80
or more years with stress and mixed urinary incon-
tinence. In these patients, often affected by chronic
diseases and other health problems, this treatment
should be considered as first line therapy.
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ABSTRACT ARTICLE INFO

Purpose: The proposal of this study was to determine the prevalence and the associated  Key words:

factors of erectile dysfunction (ED) among hemodialysis (HD) patients. Renal Dialysis; Erectile Dysfunc-
Materials and Methods: This was a cross-sectional study based on data collected from  tion; Impotence, Vasculogenic
HD male patients. Clinical, demographic and laboratory data of all patients were col-

lected in three HD clinics from December 2010 to June 2011. Patients answered ques-

tions of erectile function domain from International Index of Erectile Function. Data  Int Braz J Urol. 2014; 40: 44-55
were evaluated by descriptive analysis and by univariate (ULRA) and multivariate
logistic regression analysis (MLRA).

Results: Three hundred and five patients participated of the study. The prevalence of
ED was 68.19%. ED was associated with diabetes (DM), benign prostatic hyperplasia,
glomerulonephritis as cause of chronic renal failure (CRF), smoking habits, lower cre-
atinine levels (ULRA), use of calcium channel blocker (MLRA), aging, lower education
level, alcohol consumption, DM (as cause of CRF) and coronary insufficiency (ULRA
and MLRA). Accepted after revision:
Conclusions: ED was highly prevalent in the HD men. It was independently associated ~ November 14,2013
with aging, current use of alcohol, long alcohol use (even for those who do not drink

more), lower education level, diabetes as cause of CRF, coronary insufficiency and use

of channel blockers calcium.

Submitted for publication:
January 16, 2013

INTRODUCTION The prevalence and determinants of ED
are highly variable among HD patients. The de-
Erectile dysfunction (ED) is a medical pro-  terminants are not fully known and the preva-

blem that alters patient’s quality of life due to as-  lence ranges from 43 to 87% (5-13). These facts
sociation with many problems as anxiety, loss of  occur due to the lack of standardization of asses-
self-esteem, depression and marital misfit (1). The sment of ED by previous researches (8-10).

association of chronic renal failure (CRF) with ED In 1997, Rosen et al. reported the Inter-
is a well known fact (2). The population of CRF national Index of Erectile Function (IIEF) (14).
patients in hemodialysis (HD) is growing, in part, = This instrument has been shown to be a cross-

because of longer survival (3). This fact has highli-  -culturally and psychometrically valid measure-
ghted the importance of quality of life of the HD  ment of male ED. It is a brief, reliable, and valid
patients (4), including the erectile function (EF). self-administered questionnaire that standardizes
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ED evaluation and allows the determination of
the prevalence of this disorder.

In this study, we aimed to determine
the prevalence and the associated factors of ED
among HD patients.

MATERIALS AND METHODS

This was a cross-sectional study based
on data collected in three HD centers, from De-
cember 2010 to June 2011. The HD centers are
not linked or associated with each other or any
University; they provide services for patients in
the public health system and patients with and
without health insurance and perform dialysis of
approximately one third of the hemodialysis po-
pulation of Goiania, Brazil.

The present study was approved by the
Ethics Committee of the Federal University of
Goias Clinical Hospital (under registration n°.
090/2011). Patients included in this work were
male voluntary with 18 years of age or older un-
dergoing HD therapy for at least three months.
Patients were excluded if they did not complete
the EF domain from IIEF, refused to participate in
the study, did not sign the consent form or had
cognitive or communication impairment.

The six questions of EF domain from IIEF
(13) were self answered by each patient during
HD sections. This study used the translated Portu-
guese version of the IIEF. The score for each item
ranges from O to 5 for questions 1-5 and from 1
to 5 for the question 15. The severities of ED were
defined as follows: normal (no ED): 25-30, mild:
19-24, mild to moderate: 13-18, moderate: 7-12,
and severe: 1-6 (according to ITEF-1997).

It was considered the diagnosis of co-
morbidities. Clinical data described in this work
were obtained from review of medical records.
They included: body mass index (BMI), etiology
of CRF, time on HD, presence of hypertension,
Diabetes Mellitus (DM), heart or prostate diseases
and current medications used.

The following socio demographic varia-
bles were collected from each patient in an in-
terview during HD: age, civil status, education
level, history of illegal drugs use, cigarettes or
alcohol use.
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Laboratory parameters were obtained by
blood samples at midweek dialysis. These sam-
ples were collected up to 30 days before patient’s
interview. Laboratory data included: creatinine,
hemoglobin, hematocrit, triglycerides, low den-
sity lipids (LDL)-cholesterol, high density lipids
(HDL)-cholesterol, total cholesterol, albumin and
parathormone (PTH) levels. To ascertain the ade-
quacy of dialysis prescription for each patient,
dialyzer clearance of urea X dialysis time/volu-
me of distribution of urea (Kt/V) was estimated,
using laboratory results gathered from chart re-
view of the previous month to the study.

The data were tabulated on Microsoft®
Excel 2007 and evaluated by Statistical Package
for the Social Sciences (SPSS) 15 for Windows. A
descriptive analysis of score of EF domain from
IEF and of the clinical, socio demographic and
laboratory data from all patients was carried out.
Continuous variables were divided into catego-
ries to facilitate analysis (categorical variable).
All variables were evaluated by the proportion in
each category. The univariate logistic regression
analysis (ULRA) was performed on the EF domain
from IIEF versus clinical, socio demographic and
laboratory data. Those variables in which the
ULRA had a P value less than 0.1 were conside-
red for inclusion in multivariable logistic regres-
sion analysis (MLRA). Results were expressed as
adjusted odds ratios and their 95% confidence
interval. Statistical significance was set at P <
0.05 in all analysis.

RESULTS

Among 349 eligible patients, 305
(87.39%) participated of this study. Forty-four
(12.600%) patients were excluded, 29 (8.30%) did
not complete the EF domain from IIEF, 7 (2.00%)
refused to take part of the study, 3 (0.85%) refu-
sed to sign a declaration of informed consent and
5 (1.43%) had cognitive or communication defi-
cits. The mean + SD age was 54.09 + 13.17 years,
the schooling time was 7.41 + 4.60 years and the
HD time was 50.65 + 41.15 months. The under-
lying etiologies of renal failure of the patients
who participated in the study included hyper-
tension (34.42%), Diabetes Mellitus (18.36%),
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glomerulonephritis (7.54%), polycystic kidney
(5.2490), abuse of medications (3.93%), unknown
(24.599%) and others (5.57%).

The prevalence of ED was 68.19%. The
degree of ED among HD patients was mild in
9.83%, mild to moderate in 6.22%, moderate in
9.180%, and severe in 42.95% of patients. Among
HD patients with ED, 11 (5.88%) received some
type of treatment. Nine (4.82%) used oral drugs, 1
(0.53%) intracavernosal drugs and 1 (0.53%) patient
received a penile prosthesis.

Most patients (81.31%) were using some
antihypertensive. Despite this no antihypertensive
drugs (diuretics, adrenergic inhibitors, direct va-
sodilators, calcium channel blockers, angiotensin
converting enzyme inhibitors, angiotensin receptor
blockers 1 and direct renin inhibitors) or other me-
dications (erythropoietin, anxiolytic, anticonvulsant
and antidepressant) were found to increase the pro-
bability of ED on ULRA.

ED was associated with, aging, lower edu-
cation level (Table-1), history of cigarette use pre-

vious or current, duration of smoking (smoking or
smoked), being an ex-smoker, higher pack-year
index, pattern of high consumption of cigarettes
(current or previous) (Table-2), history of alcohol
consumption (current and past) current alcohol con-
sumption, longer alcohol consumption (current or
previous) (Table-3), the presence of diabetes (regar-
dless of being or not the cause of the CRF), BPH or
coronary insufficiency (Table-4), lower creatinine le-
vels (Table-5), DM and glomerulonephritis (as under-
lying etiologies of renal failure) (Table-6) on ULRA.

Hypertension, history of drug use (previous
or current), use of calcium channel blockers or adre-
nergic inhibitors had P between 0.05 and 0.10 on
ULRA, therefore, these variable was assessed by
MLRA.

ED was independently associated with
aging, current use of alcohol, long alcohol use
(even for those who do not drink anymore), lower
education level, DM (as cause of CRF), coronary
insufficiency and use of channel blockers calcium
(Table-7). The aging, DM (as cause of CRF), and

Table 1 - Association of socio demographic data with Erectile Dysfunction in hemodialysis patients.

Socio demographic data Without ED With ED P-values™ OR (95% Cl)
n % n %

Age (years)

<50 64 66.0 49 23.6

>50 33 34.0 159 76.4 < 0.001 6.293 (3.711-10.672)
Marital status

Single 28 28.9 65 31.3

Married 69 711 143 68.8 0.674
Body mass index

<25 65 67.0 137 65.9

>25 32 33.0 71 341 0.844
Educational level

Incomplete elementary education 47 48.5 133 63.9

Elementary school or up graduate 50 51.5 75 36.1 0.011 1.89 (1.16-3.07)

*Estimated by univariate logistic regression analysis; ED = Erectile Dysfunction; OR = odds ratio;

P = Statistical significance; 95% CI = 95% confidence interval.
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Table 2 - Association of smoking habits with Erectile Dysfunction in hemodialysis patients.

Smoking habits Without ED With ED P-values* OR (95% Cl)

n % n %

History of current or previous smoking
No 54 55.7 85 40.9
Yes 43 443 123 59.1 0.016 1.82 (1.12-2.96)

Active smoker?

No 86 88.7 187 89.9

Yes 11 11.3 21 10.1 0.741 0.88 (0.41-1.90)
Former smoker®

No 65 67.0 106 51.0

Yes 32 33.0 102 49.0 0.009 1.95 (1.18-3.23)
Nonsmokers®

No 43 443 123 59.1

Yes 54 55.7 85 40.9 0.016 1.82 (1.12-2.96)
Pattern of current cigarette smoking
(smokers)

Light 7 63.6 14 70.0

Moderate® 3 27.3 5 25.0

Heavy' 1 9.1 1 5.0 0.647 0.76 (0.23-2.49)

Pattern of current cigarette smoking
(smokers and former smokers)

Light 23 53.5 43 35.5
Moderate® 12 27.9 42 34.7
Heavy' 8 18.6 36 29.8 0.045 1.59 (1.01-2.51)

Years of smoking (smoking or smoked)

<20 22 51.2 32 26.2

>20 21 48.8 90 73.8 0.003 2.95 (1.43-6.06)
Pack-year index

<20 30 69.8 56 46.3

>20 13 30.2 65 53.7 0.009 2.68 (1.27-5.63)

*Estimated by univariate logistic regression analysis; *Smoked more than 100 cigarettes and currently smoke; *"Smoked or had smoked up to 100 cigarettes and currently do
not smoke; <Smoked or had smoked a maximum of 100 cigarettes and currently do not smoke; “Smoked more than 100 cigarettes and currently or previously smokes up to 10
cigarettes / day; *Smoked more than 100 cigarettes and currently or previously smokes 10 to 20 cigarettes / day; ‘Smoked more than 100 cigarettes and currently or previously
smokes more than 20 cigarettes / day; ED = Erectile Dysfunction; OR = Odds ratio; P = Statistical significance; 95% Cl = 95% confidence interval.
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Table 3 - Association of habit of use of alcohol and drugs with Erectile Dysfunction in hemodialysis patients.

Parameters Without ED With ED P-values* OR (95% Cl)

n % n %

History of alcohol use current or previous
No 12 12.4 51 24.5
Yes 85 87.6 157 75.5 0.017 2.30 (1.16- 4.55)

Current use of alcohol®

No 70 72.2 182 87.5

Yes 27 27.8 26 12.5 0.001 2.70 (1.47-4.94)
Former user of alcohol ®

No 39 40.2 7”7 37.0

Yes 58 59.8 131 63.0 0.593 1.14 (0.70-1.87)
Never used alcohol ¢

No 85 87.6 157 75.5

Yes 12 12.4 51 24.5 0.017 2.30 (1.16-4.55)

Pattern of alcohol consumption (current
alcohol user)

Moderate ¢ 22 815 23 88.5
Excessive ¢ 5 18.5 3 115 0.481 1.74 (0.37-8.18)

Pattern of alcohol consumption (former and
current alcohol users)

Moderate ® 37 43.5 66 41.8

Excessive © 48 56.5 92 58.2 0.792 1.07 (0.63-1.83)
Years use of alcohol (even if already not drink
any more)

<20 42 49.4 45 28.7

>20 43 50.6 112 71.3 0.001 2.43 (1.41-4.21)

Current or previous history of illegal drug use
No 85 87.6 196 94.2

Yes 12 12.4 12 5.8 0.051

*Estimated by univariate logistic regression analysis; *Currently use alcohol regularly; *Currently does not use alcohol but had already regularly used; <Never used alcohol.
4Regular or previously use of alcohol up to 2 doses (350mL of beer or 150mL of wine or 50mL of distilled) / day; “Regular or previously use of alcohol, 5 doses / occasion
or more / at least 1 time / week or three or more doses daily;

ED = Erectile Dysfunction; OR = Odds ratio; P = Statistical significance; 95% CI = 95% confidence interval.
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Table 4 - Association of clinical data with Erectile Dysfunction in hemodialysis patients.

Clinical data Without ED With ED P-values™ OR (95% Cl)
n % n %
Diabetes
No 88 90.7 126 60.6
Yes 9 9.3 82 39.4 < 0.001 6.363 (3.036-13.339)
Hypertension
No 21 21.6 51 24.5
Yes 76 78.4 157 75.5 0.583
Cardiac arrhythmia
No 95 97.9 196.0 94.2
Yes 2 2.1 12.0 5.8 0.168
Coronary insufficiency
No 96 99.0 180.0 86.5
Yes 1 1.0 28.0 13.5 0.008 14.93 (2.00-111.45)
Congestive heart failure
No 95 97.9 199 95.7
Yes 2 2.1 9 43 0.334
Cardiac valvulopathy
No 97 100.0 204 98.1
Yes 0 0.0 4 1.9
Other heart diseases
No 95 97.9 195 93.8
Yes 2 2.1 13 6.3 0.134
Benign prostatic hyperplasia
No 9% 97.9 179 86.1
Yes 2 2.1 29 13.9 0.006 7.70 (1.80-32.95)
Prostate cancer
No 97 100.0 206 99.0
Yes 0 0.0 2 1.0
Time on hemodialysis (months)
<48 50 521 122 59.2
>48 46 479 84 40.8 0.244

Long of diagnosis of chronic renal
failure(months)

<48 38 39.6 88 42.9
>48 58 60.4 17 57.1 0.584

*Estimated by univariate logistic regression analysis; ED = Erectile Dysfunction; HD = hemodialysis; OR = Odds ratio; P = Statistical significance; 95% Cl = 95% confidence interval.
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Table 5 - Association of laboratory values and Erectile Dysfunction in hemodialysis patients.

Laboratory parameters Without ED With ED P-values* OR (95% Cl)
n % n %
Hemoglobin (g/dL)
<10 24 24.7 51 24.5
>10 73 75.3 157 75.5 0.966

Hematocrit (%)

<30 22 22.7 48 231

>30 75 77.3 160 76.9 0.939
Albumin (g/100mL)

<35 3 3.1 9 44

>3.5 93 96.9 195 95.6 0.598
Cholesterol (mg/dL)

<200 75 78.1 150 75.4

>200 21 21.9 49 24.6 0.603
Cholesterol LDL (mg/dL)

<130 84 89.4 170 87.6

>130 10 10.6 24 124 0.669
Cholesterol HDL (mg/dL)

<40 48 50.0 88 444

> 40 48 50.0 110 55.6 0.371
Triglycerides (mg/dL)

<150 47 49.0 85 42.7

>150 49 51.0 114 57.3 0.313

Creatinine (mg/dL)

<8 15 15.5 66 31.7

>8 82 84.5 142 68.3 0.003 0.394 (0.211-0.734)
Parathormone (pg/mL)

<300 42 43.3 109 52.7

>300 55 56.7 98 47.3 0.129
Kt/v

<12 21 21.6 34 16.7

>1.2 76 78.4 170 83.3 0.297

*Estimated by univariate logistic regression analysis; ED = Erectile dysfunction; HDL = High density lipids; Kt/ = Dialyzer clearance of urea X dialysis time/volume of distribution of urea;
LDL = Low density lipids; OR = Odds ratio; P = Statistical significance; 95% Cl = 95% confidence interval.
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Table 6 - Association of cause of chronic renal failure with Erectile Dysfunction in hemodialysis patients.

Cause of chronic renal failure Without ED With ED P-values* OR (95% Cl)
n % n %

Medication abuse

No 91 93.8 202 97.1

Yes 6 6.2 6 2.9 0177 0.45 (0.14-1.43)
Diabetes Mellitus

No 92 94.8 157 75.5

Yes 5 5.2 51 24.5 < 0.001 5.98 (2.30-15.51)
Glomerulonephritis

No 84 86.6 198 95.2

Yes 13 134 10 4.8 0.011 3.06 (1.29-7.26)
Hypertension

No 57 58.8 143 68.8

Yes 40 41.2 65 313 0.088 1.54 (0.94-2.54)
Polycystic disease

No 91 93.8 197 94.7

Yes 6 6.2 11 5.3 0.751 0.85 (0.30-2.36)
Unknown?

No 75 77.3 155 74.5

Yes 22 22.7 53 25.5 0.597 1.17 (0.66-2.06)
Others

No 92 94.8 196 94.2

Yes 5 5.2 12 5.8 0.828 1.13 (0.39-3.29)
Total 97 100.0 208 100.0

*Estimated by univariate logistic regression analysis; ?Patients with more than one possible cause of chronic renal failure; ED = Erectile Dysfunction; OR = Odds ratio; P = Statistical

significance; Cl = confidence interval.

coronary insufficiency increased the risk of ED in
5.24, 7.24 and 11.31 times respectively (Table-7).
These three variables were those that had the gre-
atest association with ED.

DISCUSSION

A high prevalence of 68.19% of ED in HD
patients was found in our work. The prevalence of
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ED in HD patients has a wide variability among
studies (43 to 87.7%) probably due to different
methodologies and diagnostic criteria (5-13). The
studies used different definitions and tools for ED
assessment; some of them had low number of pa-
tients, were performed in a single-center evalua-
tion and the populations evaluated differed from
each other (6-9,12,13). Despite the great variabi-
lity of ED in HD patients the most recent studies
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Table 7 - Model of Multivariate Regression Logistic Analysis to identify factors independently associated with erectile

dysfunction in hemodialysis patients.

Factor P-values* OR (95% Cl)
Current use of alcohol 0.006 3.25 (1.41-7.51)
Educational level 0.006 2.66 (1.32- 5.37)
Diabetes 0.003 7.24 (1.99-26.36)
Age <0.001 5.24 (2.61-10.49)
Calcium channel blockers 0.037 2.26 (1.05-4.84)
Coronary insufficiency 0.025 11.31 (1.35-94.54)
Years of use of alcohol (even if do not drink any more) 0.036 2.28 (1.06-4.90)

*Estimated by multivariate logistic regression analysis; OR = Odds ratio; P = Level of statistical significance; 95% Cl = 95% confidence interval.

showed high prevalence. Severe ED rate of 42.95%
observed in our study is similar to results of pre-
vious researches that observed proportions ran-
ging from 25.4 to 45.8% (6,7,10-12).

Similar to our results, several researchers
showed association of ED with increased age of
HD patients (5-8,10-12,15,16). In the Massachu-
setts Male Aging Study (17) (2004), the prevalence
of ED was strongly and independently associated
with age. Despite this, the NIH Consensus Develo-
pment Panel on Impotence (18) (1993) concluded
that since other risk factors for ED appear with
aging, ED could not be considered a direct result
of aging. One of these age-related risk factors is
the presence of atherosclerosis, which is also a
known risk factor for ED (19). Atherosclerosis is
responsible for the abnormal function and res-
ponsiveness of penile vasculature, and it can also
contribute to the pathogenesis of ED (16).

There is no consensus about the impact of
education status on ED. Although some studies
showed no association between education level
and ED (7,11), Moreira et al. (19) (2002) found
that the education level is inversely correlated to
ED and Johannes et al. (21) (2000) reported that
the risk of developing age-related ED was higher
in men with lower education degree. A possible
reason is that poor education can be associated
with low socioeconomic background. It is likely
that people with lower education have more di-
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fficulty to health care access, so these people are
subjected to higher rates of comorbidities asso-
ciated with HD and/or less adequate treatment of
uremia itself. Our data showed that independent
of other factors, patients with lower education
had more ED.

DM is the most common cause of CRF (15),
and it is a risk factor for ED (17). As ED occurs
in almost all diabetic patients with CRF (7,8) in
our work, DM was also an independent risk factor
of ED in male HD patients. Causes of ED in DM
men are several: vascular disease (22), autonomic
neuropathy, gonadal dysfunction, impaired neu-
rogenic and endothelium mediated relaxation of
penile smooth muscle (23,24) and additionally HD
(6,7,10).

There is an association of ED and cardio-
vascular diseases (19). Endothelium dysfunction
occurs in cardiovascular diseases and it may con-
tribute to the pathogenesis of ED (25). The current
study found an independent association between
coronary insufficiency and ED.

In the present study, ED was positively
and independently associated with current alcohol
use and length of consumption of alcohol (past
or current). Although individuals may be sexually
disinhibited through the use of alcohol, clinical
studies have shown that alcohol abuse causes irre-
versible damage to nerve endings in penis tissue,
which is manifested as ED (26).
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Rosas et al. (10) (2001) found among HD
patients that history of prostatic diseases was a
statistically significant predictor of ED in unad-
justed analyses. Lue (26) (2000) regards possible
association of ED and benign prostatic hyper-
plasia (BPH), however, Stolic and Bukumiric (19)
(2010) indicated that BPH did not constitute sig-
nificant parameters among ED patients. In the
present research, the association between ED and
BPH was observed, however, not independently
of other factors.

Several researches showed association be-
tween ED and cigarette use (27-29). This occurred
because smoking causes vasoconstriction in the
penile venous plexus and thereby affects contrac-
tion of cavernous smooth muscle, which has a ne-
gative effect on EF (26). Despite this, other studies
did not find this association (8,13,15,16,19). Asso-
ciation between ED and smoking habits (previous
or current) not independent of other factors was
found in this work.

Although high pre-dialysis creatinine le-
vels significantly associated with sexual dysfunc-
tion are frequently reported (5,30), Messina et al.
(7) (2007) found that pre-dialysis creatinine levels
were significantly lower in patients with ED. Our
study showed association between lower creatini-
ne levels and ED only on unadjusted analysis for
confounding factors, as in Rosas et al. (10) (2001)
study. The decreased creatinine levels in the ED pa-
tients may be a reflection of reduced muscle mass
in older patients that are most likely to present ED.

No association of ED and PTH in HD pa-
tients has been verified in the present work and
others (9,11,19). However, Rosas et al. (10) (2001)
found lower levels of PTH associated with ED only
on unadjusted analysis for confounding factors. In
small-scale, studies have been advocating that tre-
atment of secondary hyperparathyroidism may re-
sult in significant improvement in sexual function
in patients with CRF (31).

Patients with CRF usually do no present
significant association between the use of an-
tihypertensive drugs and ED (8,10). On the other
hand, in a revision research that lists the prin-
cipal drugs used by the general population that
are associated with ED, antihypertensive drugs
were frequently found (32). In the current study
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it was found an independent association between
ED and the use of calcium channel blockers. It
is difficult, however, to determine whether the
erectile impairment in controlled hypertension is
due to the influence of the disease, medications,
or both (10).

There are many considerations in this stu-
dy that limit our findings. First, our sample size
was relatively small, so this limits the possibility of
detecting some interactions such as ED and obesity
or hypertension. Second, this is a cross-sectional
study, so it is just possible to establish association
links between ED and risk factors without certainty
of a causal relation between them. Third, this study
did not assess variables that have been linked to
ED, such as autonomic neuropathy, peripheral vas-
cular disease, residual renal function and levels of
testosterone, prolactin, zinc and thyroid hormones.

CONCLUSIONS

In summary, in this research, the HD men
had high prevalence of ED and the main varia-
bles associated were higher age, current use of
alcohol, long alcohol use (even for those who do
not drink more), lower education level, DM (as
cause of CRF), coronary insufficiency and use of
channel blockers calcium.

ABBREVIATIONS

BMI = body mass index

BPH = benign prostatic hyperplasia

CRF = chronic renal failure

DM = Diabetes Mellitus

ED = erectile dysfunction

EF = erectile function

HD = hemodialysis

HDL = high density lipids

IIEF = International Index of Erectile Function
Kt/V = dialyzer clearance of urea X dialysis time/
volume of distribution of urea

LDL = low density lipids

MLRA = multivariable logistic regression analysis
PTH = parathormone

SD = standard deviation

SPSS = Statistical Package for the Social Sciences
ULRA = univariate logistic regression analysis
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ABSTRACT

Purpose: We aimed to investigate the relationship between metabolic syndrome and
sexual function and effective parameters on erectile dysfunction (ED).

Materials and Methods: A total of 1300 individuals were included in this study betwe-
en January 2009 and July 2012. All of individuals were asked to fill in an International
Index for Erectile Function (IIEF) questionnaire. The presence of metabolic syndrome
was determined when any three or more of the five risk factors were present according
to the National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP)-III.
Obese individuals were divided into six groups according to modified World Health
Organization (WHO) definition. Effective parameters on erectile dysfunction were in-
vestigated in individuals with metabolic syndrome.

Results: Metabolic syndrome was detected in 455 individuals (35%). Mean domain sco-
res of IIEF for all parameters were higher in individuals without metabolic syndrome
than individuals with metabolic syndrome (p < 0.05). Mean domain scores of IIEF were
lower in individuals with class 3 obesity than individuals with other obese groups (p
< 0.05) for erectile dysfunction. There was statistical difference in terms of mean score
of IIEF-Erectile function between smoking and nonsmoking groups (p < 0.05). Seventy
percent of individuals with metabolic syndrome and 45% of individuals without me-
tabolic syndrome had ED (p < 0.001). Logistic regression analysis revealed that waist
circumference (WC) was the most important criteria for ED (p < 0.05).

Conclusions: Metabolic syndrome, smoking and obesity seem to be potential risk fac-
tors for ED. We recommend individuals with metabolic syndrome, smoking and obesity
should be questioned about ED.
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INTRODUCTION

Metabolic syndrome is comprised of meta-
bolic risk factors in one individual. This syndrome
is also defined as a multidimensional risk factor
for cardiovascular disease. It was initially descri-
bed by a committee of experts from the World He-
alth Organization (WHO) in 1998 (1).

The experts of the National Cholesterol
Education Program (NCEP) Adult Treatment Pa-
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nel (ATP)-III created an operational definition of
metabolic syndrome in 2001. In this classification,
abdominal obesity, high blood pressure (BP), high
fasting blood glucose (FBG), high triglyceride (TG),
and low high density lipoprotein (HDL) cholesterol
are suggested as risk factors of metabolic syndro-
me. The existence of any three out of five factors
is defined as metabolic syndrome (2).

In economically developed countries, the
metabolic syndrome is very common and affects
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up to 300 of the population, and its incidence
continues to increase (3). Endothelial dysfunction
occurs frequently in metabolic syndrome and is
predictive of future cardiovascular events (4).

It affects the whole arterial system inclu-
ding those that supply blood to the penis (5). Mon-
torsi et al. stated that erectile dysfunction (ED)
existed approximately 39 months before cardiac
events (6). Briefly, the relationship between meta-
bolic syndrome and cardiovascular disease (CVD)
has been established as well as the relationship
between CVD and ED (7). However, association
between ED and metabolic syndrome has been in-
vestigated in few studies (8).

In this study, we aimed to investigate the
relationship between metabolic syndrome and se-
xual function and effective parameters on erectile
dysfunction.

MATERIALS AND METHODS

A total of 1300 consecutive individuals
who were admitted to urology and endocrinology
clinics were included in the study. Individuals who
had history of drug usage, history of surgeries and
history of neurologic, psychogenic, cardiovascular
diseases were excluded the study.

Individuals filled the IIEF questionnaire
by themselves. Erectile Function, Orgasmic Func-
tion, Sexual Desire, Intercourse Satisfaction and
Overall Satisfaction status were determined using
ITEF (9).

All individuals underwent physical exa-
mination including measurement of height, wei-
ght, hip girth, and waist circumference (WC). Su-
pine WC was measured at the level of umbilicus
with the person breathing silently according to
the WHO guidelines (10). Blood samples were
obtained from all individuals in a fasting state
for serum triglyceride (TG), high density lipopro-
tein (HDL) cholesterol, and fasting blood glucose
(FBG) analysis.

The presence of metabolic risk factors
were defined as: HDL-cholesterol < 40mg/dL,
Blood Pressure > 130/85mmHg; Fasting Gluco-
se > 110mg/dL; Triglycerides > 150mg/dL; and
Waist circumference > 102 cm2. The presence of
metabolic syndrome was determined according to
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NCEP ATP-III guidelines (2). When a patient had
three or more risk factors, he was assumed to have
metabolic syndrome. Obese individuals were divi-
ded into six groups according to modified WHO
definition (11).

Effective parameters on erectile dysfunc-
tion were investigated in individuals with meta-
bolic syndrome.

Statistical analysis

Mean age and IIEF domain scores of in-
dividuals with and without metabolic syndrome
were compared using an independent Student’s t-
-test. y*-test was applied for association of each
risk factor to ED. Statistical significance was
defined as p < 0.05. The statistical analyses were
performed with the Statistical Package for the So-
cial Sciences (SPSS.16.0) software program.

RESULTS

Metabolic syndrome was diagnosed in 455
(35%) of 1300 individuals and the rest (845 indi-
viduals) constituted the group of individuals wi-
thout metabolic syndrome. The mean age of par-
ticipating individuals in this study was 57.2 + 9.2
years. Individuals with metabolic syndrome were
significantly older than the individuals without
metabolic syndrome (p < 0.05). Demographics and
laboratory findings are shown in Table-1.

Mean domain scores of IIEF for all para-
meters were higher in individuals without meta-
bolic syndrome than individuals with metabolic
syndrome (p < 0.05). IIEF-Erectile function do-
main scores of individuals with and without me-
tabolic syndrome were 15.3 + 6.4 and 20.4 + 4.8,
respectively (p < 0.001). IIEF-Orgasmic function
domain scores of individuals with and without
metabolic syndrome were 4.3 + 3.2 and 6.4 + 4.4,
respectively (p < 0.05). IIEF-Sexual desire domain
scores of individuals with and without metabolic
syndrome were 3.4 + 2.1 and 5.4 + 4.2, respective-
ly (p < 0.05). IIEF-Intercourse satisfaction domain
scores of individuals with and without metabolic
syndrome were 8.4 + 6.1 and 11.3 + 5.3, respecti-
vely (p < 0.001). IIEF-Overall satisfaction domain
scores of individuals with and without metabolic
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Table 1 - Demographics and laboratory findings of the patients.

With metabolic syndrome

Without metabolic syndrome

Patient number 455 845
Age (years) 61.3+9.3 56.2+8.2
WC (cm) 103.5+6.3 943 +6.8
FBG 144.8 + 35.3 109.2 +37.4
TG 236.3 +113.6 131.4 +56.4
HDL-cholesterol 34.7+8.3 485+10.4
Hypertension 232 (51%) 127 (15%)

FBG = Fasting blood glucose; HDL = High density lipoprotein; IEF-EF = International Index for Erectile Function erectile function; TG = Triglyceride; WC = Waist circumference.

syndrome were 4.4 + 2.2 and 6.5 + 3.2, respecti-
vely (P < 0.05) (Table-2).

Sixty percent of individuals of the
smoking group (202 individuals) and 45% of in-
dividuals in nonsmoking group (253 individuals)
had ED among individuals with metabolic syn-
drome. Mean score of IIEF-Erectile function in
smoking group was 13.4 + 4.3 and in nonsmoking
group was 16.7 + 3.3. There was statistical diffe-
rence in mean IIEF score between smoking and
nonsmoking groups (p < 0.05) (Student’s t test).

Obesity was detected in 380 of 455 indi-
viduals (83%) with metabolic syndrome. Mean
score of IIEF-Erectile function was 18.4 + 5.8
in class 1 obesity group, 17.6 + 3.7 in class 2
obesity group and 13.4 + 4.8 in class 3 obesity
group. Mean score of IIEF-Erectile function was

Table 2 - Relationship between the metabolic syndrome and

lower in individuals with class 3 obesity than
individuals with other obese groups for erectile
dysfunction (p < 0.05) (Table-3). Logistic regres-
sion analysis revealed that WC was the most im-
portant criteria for ED.

DISCUSSION

Obesity affects at least 400 million adults
worldwide (12). In the USA, 40% of men are expec-
ted to be obese by 2020. ED affects physical and
psychosocial health and has a significant impact
on the quality of life of sufferers and the partners
and families (13,14). ED is one of the most wides-
pread chronic diseases in men (15). Currently, it is
widely agreed that atherosclerosis vessels of the
penis are the cause of organic ED in the majority

parameters of lIEF questionnaire.

IIEF With metabolic syndrome Without metabolic syndrome P
Erectile function 15.3+6.4 204+4.38

Orgasmic function 43+32 6.4+4.4

Sexual desire 3421 54142 <0.05
Intercourse satisfaction 8.4+6.1 11.3+53

Overall satisfaction 44+22 6.5+3.2

IIEF-EF = International Index for Erectile Function
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Table 3 - Relationship between the erectile function and obesity groups.

Obesity groups Patients number Mean score of IIEF-Erectile function p
Class 1 obesity 164 18.4£5.8

Class 2 obesity 128 176 £3.7 <005
Class 3 obesity 88 13.4+£4.8

Total 380 172+4.6

of cases (16). Evidence of this can be seen from the
fact that the risk factors for atherosclerosis, such
as hypertension, diabetes mellitus (DM), dyslipi-
demia, sedentary lifestyle, obesity and smoking,
are common in men with organic ED (15,17). Mo-
reover, the severity of ED is known to correlate
with the number and severity of the above listed
disorders, while the combination of these factors
raises the risk of developing ED (18). In our study
we observed that the mean domain scores of IIEF
for all parameters were higher in individuals wi-
thout metabolic syndrome than individuals with
metabolic syndrome.

Among the factors associated with ED are
depression, hormonal changes, and vascular or
neurologic damage after trauma or surgery. ED is
also associated with different endocrine-metabolic
disorders like type 2 diabetes mellitus (DM2), and
components of metabolic syndrome (MS) such as
hypertension, obesity, and dyslipidemia (19).

Metabolic syndrome is a group of risk fac-
tors that is responsible for endothelial dysfunction
and atherosclerosis (20). Erectile dysfunction is a
multifactorial disease. The most common cause of
ED is penile vascular insufficiency (21). As shown
in previous studies, endothelial dysfunction and
ED share common pathophysiologic pathways
(22). Cross-sectional studies have documented a
concordance between the causes of ED and car-
diovascular disease, that is, elements common to
the metabolic syndrome (23,24). The relationship
between metabolic syndrome and CVD has been
established by Wilson et al. (25).

On the other hand, the metabolic syndro-
me is considered the most important public health
threat of the twenty-first century (26). Men with
cardiovascular diseases or metabolic syndrome of-
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ten have erectile dysfunction, probably because of
shared factors impairing hemodynamic mechanisms
in both the penile and systemic vascular beds (27).

Obesity is a term applied to excess body
weight with an abnormally high proportion of
body fat. Several studies have indicated that obe-
sity is an independent risk factor for CVD and
ED (28,29). Abdominal obesity is associated with
increased coagulability, endothelial dysfunction,
and inflammation. Increased cytokine levels and
other factors which cause insulin resistance and
increased cardiovascular risk may be responsible
for this condition (30,31).

In our study, the mean score of IIEF-Erec-
tile function was significantly lower in individuals
with class 3 obesity than individuals with other
obese groups for erectile dysfunction. In addition,
we detected that WC was the most important cri-
teria for ED.

Some modifications to the WHO defini-
tions have been made by particular bodies. The
surgical literature breaks down “class III” obesity
into further categories whose exact values are still
disputed (11).

Numerous studies have demonstrated
that endothelial dysfunction occurs early in the
insulin resistant state and is predictive of future
dysfunctional vascular diseases such as ED and
CVD (20,32). There is accumulating evidence that
waist hip ratio (WHR) and WC are better indi-
cators of the metabolic syndrome and increased
risk of CVD (33,34).

In a prospective study of risk factors for
ED, the author found that obesity and smoking
were positively associated, and physical activity
was inversely associated with the risk of develo-
ping ED during the 14-year follow-up (35). In our
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study, there was statistical difference in mean IIEF
scores between smoking and nonsmoking groups.

In this manuscript the main weakness is
that it was carried out on hospitalized individuals,
who are not necessarily representative of the ge-
neral population.

CONCLUSIONS

Metabolic syndrome is significantly asso-
ciated with ED. Furthermore, there is a significant
association between the increased severity of ED
and metabolic syndrome. Abnormal WC is an in-
dependent and new metabolic risk factor for ED.
Metabolic syndrome, smoking and obesity seem
to be potential risk factors for ED. We recommend
individuals with metabolic syndrome, smoking
and obesity should be questioned about ED.
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ABSTRACT ARTICLE INFO

Purpose: To study the effect of high grade varicocele treatment in infertile patients. Key words:

Materials and Methods: Seventy-five patients were selected by the following criteria: in-  Spermatic Cord; Varicocele;
fertility persisting for more than 1 year; abnormal semen parameters; no other infertility-  Ligation; Infertility

-related disease; no obvious causes of infertility in the subject’s partner; basal eco-color

Doppler ultrasound demonstrating continuous reflux in the spermatic vein. All patients

considered for the study had at least a six months period from the diagnosis to the  IntBraz J Urol. 2014; 40: 62-6
surgery due to waiting list, choice of the patient or time needed to complete diagnostic
evaluation of the couple. The surgical procedure was performed through an inguinal ap-
proach. All enrolled patients were counseled to have unprotected intercourse during the
ovulation period in order to maximize the probability of pregnancy within the 6-month
preoperative period. The achievement of pregnancy and semen parameters were recorded
during the preoperative and postoperative period.

Results: Two of the seventy-five patients were excluded because of persistent varicocele
after surgery. The preoperative pregnancy rate was 1.3% (1 couple). The postoperative  Accepted after revision:
pregnancy rate was 42.5%. The stratification of pregnancies by semester showed a sig- ~ September 17, 2013
nificantly higher rate in the first postoperative period (p = 0.0012). Mean time to con-

ception was 13.5 months. Mean preoperative sperm count was 17.6x10°/mL compared

to 19.7x10°/mL in the postoperative period (p < 0.0001). Mean percentage of progressive

sperm motility was 13.7%, compared to 17.6% in the postoperative period (p < 0.0001).

Mean percentage of normal sperm morphology was 7.6%, compared to 15.2% postope-

ratively (p < 0.0001).

Conclusion: Surgical treatment of high grade varicocele proved to effectively treat associa-

ted infertility by improving seminal parameters and pregnancy rate in our patient cohort.

Submitted for publication:
May 10, 2013

INTRODUCTION The incidence is reported to be as high as

20-24% in the adult male population (1) with a

Varicocele is a common scrotal condition  higher prevalence in the left side. The condition

characterized by the elongation and enlargement  is more common in men in infertile marriages, in

of the network of veins leaving the testis that join ~ which it affects 25-40% of men with abnormal se-
to form the testicular vein. men analysis (2,3).
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The exact association between reduced
male fertility and varicocele is not known because
prospective randomized studies on varicocele treat-
ment in adults have given conflicting results (4-8).
The largest study indicated a benefit (8,9), whereas
meta-analysis of most of the prospective random-
ized trials did not (10). However, in previous stud-
ies, selection criteria based on the clinical and ul-
trasonographic grade of varicocele did not take into
consideration a homogeneous population. It would
be probable that a lower grade of varicocele does
not affect fertility as well as the quality of seminal
parameters, and a significant bias might exist.

For this reason, our intent was to study a
series of infertile patients with high grade varico-
cele before and after surgical treatment. Our aim
was to obtain reliable results from a homogeneous
and selected patient population.

MATERIALS AND METHODS

From January 2006 to February 2011, we
studied 75 patients with high grade left varico-
cele who presented with infertility. Patients were
selected by the following criteria: (a) infertility
persisting for more than 1 year despite regular,
unprotected intercourse; (b) abnormal semen pa-
rameters as assessed by World Health Organiza-
tion (WHO) guidelines 2010; (c) no other infertil-
ity-related disease; and (d) no obvious causes of
infertility in the subject’s partner.

All men underwent a standard diagnostic
infertility evaluation (physical examination, blood
tests, including hormonal dosages and testing for
Y deletion and chromosomal defects when needed
according to seminal and clinical features, eco-
color Doppler ultrasound of the scrotum). The ex-
amination was performed after the patient stood
for various minutes in a warm room; the scrotum
was inspected and palpated in the upright posi-
tion. In all cases, an ultrasound with color-Doppler
study was performed using a linear 7.5 MHz probe
both in supine and upright position. According to
this method, varicocele was graduated as follows:
Ist grade, reflux was visible only under Valsalva
maneuver; 2nd grade, venous reflux was intermit-
tent under basal conditions; 3rd grade, basal con-
tinuous reflux was demonstrated (11,12).
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Infertility was defined, according to the
WHO, as the inability of a sexually active, non-
contracepting couple to achieve pregnancy in
one year (13).

At least two preoperative semen analyses
were obtained by masturbation after 3 days of
abstinence from sexual activity, and the average
value was considered.

All possible causes of male infertility were
ruled out, including history of maldescended tes-
tis, infections, general diseases, or chronic medi-
cation. The partner was studied in all cases to rule
out any cause of infertility (such as anovulation,
endometriosis, tubal blockage, etc.)

All patients considered for the study
had periods between 6 and 9 months (mean: 7.2
months, SD 0.8) from the diagnosis to the sur-
gery due to waiting list, choice of the patient or
time needed to complete diagnostic evaluation of
the couple.

All the enrolled patients fulfilled the study
inclusion criteria and were counseled to have un-
protected intercourse during the ovulation period
in order to maximize the probability of getting
pregnant during the 6 months before intervention,
when the patient was on the surgical waiting list.

The patients underwent spermatic vein
ligature through an inguinal approach with opti-
cal magnification performed by a single-surgeon.
Optical magnification using frontal loops (3x) was
utilized to spare the spermatic artery and lym-
phatic ducts.

The achievement of pregnancy and semen
parameters were recorded during the preoperative
and postoperative period. Postoperative semen
analyses were obtained 6 months after surgery.

Categorical data were examined by the
chi-square test; continuous variables were tested
by t-test assuming p < 0.05 as significant. The re-
sults were elaborated using the statistical program
SigmaStat™ for Windows” V2.03.

RESULTS

All 75 patients had 3rd grade left vari-
cocele. Two patients were excluded because of
basal continuous reflux after surgery. The pa-
tients’ mean age was 33.2 years (range 23-48
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years). The mean study follow-up time was 32.4
months (range 24-47 months). The mean age of
the partners was 28.5 years (range 23-39 years).
No patient reported previous episodes of cryptor-
chidism, hydrocele, or testicular trauma, nor had
they undergone surgery of the urogenital tract.
No other causes of infertility were found.

The mean infertility period was 23 months
(SD = 8.4, range 12-39 months).

During the 6-9 months preoperative pe-
riod while patients were on the surgery waiting
list, pregnancy was achieved in 1 couple (1.3%).

The mean preoperative sperm count was
17.6x10°/mL compared to 19.7x10°/mL in the
postoperative period (p < 0.0001). The mean pre-
operative percentage of progressive sperm motili-
ty was 13.7% compared to 17.6% in the postoper-
ative period (p < 0.0001). The mean preoperative
percentage of normal sperm morphology was
7.6% compared to 15.2% in the postoperative pe-
riod (p < 0.0001) (Table-1).

During the first 6-month postoperative
period, 12 couples got pregnant (16.5%). A com-
parison of the pregnancies occurring in the pre-
operative period to the occurrence during the first
postoperative semester showed a significant dif-
ference (p < 0.0001). In the following months, 19
more pregnancies occurred. The stratification of
pregnancies by semester showed a significantly
higher rate during the first postoperative period
(p = 0.0012) (Figure-1). The mean time to concep-
tion was 13.5 months.

The persistence rate of varicocele was
2.6%, and no minor or major postoperative com-
plications were registered. All patients were dis-
charged within 24 hours.

Figure 1- Postoperative pregnancies stratified by semester.
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DISCUSSION

The main point of discussion is the clear
benefit for the rate of pregnancy when varico-
cele is treated in infertile patients if other causes
of male infertility, as well as obvious causes of
female infertility, are ruled out. However, this
point is debated by the scientific literature be-
cause even prospective randomized controlled
trials of varicocele treatment in adults have giv-
en conflicting results. Studies on this topic are
divided into those that conclude there is no in-
fluence on infertility by treatment of varicocele
(6,7,14,15) and those that find a real benefit on
semen parameters and pregnancy rate (8,9).

However, the heterogeneous inclusion cri-
teria, the small number of analyzed patients, and,
in some cases, the high percentage of varicocele

Table 1 - Pregnancies and sperm characteristics before and after operation.

Pre-op semester 1st post-op semester p
Pregnancies 1(1.3%) 12 (16.5%) < 0.0001
Mean sperm count 17.6x106/mL 19.7x106/mL < 0.0001
Mean percentage of progressive sperm motility 13.7% 17,6% <0.0001
Mean percentage of normal sperm morphology 7.6% 15.2% < 0.0001
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persistence after treatment do not allow to draw
any final conclusion based on the evidence. We
agree that the meta-analytic interpretation of
these data does not provide information based on
evidence that is useful in improving clinical prac-
tice (16). In particular, the high rate of patients
who dropped out and/or were lost to follow-up
calls into question the propriety of randomized
studies comprised of an untreated arm that may
appear unethical in such patients. In this regard,
our method might be closer to real clinical prac-
tice than randomized clinical trials that have a
higher percentage of randomization refusal. In
our study, the same patients are their own con-
trols because seminal parameters and pregnancy
rate are measured before and after surgical treat-
ment for varicocele in the same population.

Our positive results for pregnancy rate and
improved seminal parameters may be explained
by our selection criteria. Only 3rd grade varico-
cele according to color Doppler classification was
taken into consideration differently from previous
randomized studies that usually consider clinical
classifications, which are known to have low sen-
sitivity (3).

Another bias present in previous studies is
the different treatment used to correct the venous
reflux and, in some cases, the high persistence
rate of varicocele. In our series, treatment was the
same in all patients and consisted in the microsur-
gical inguinal ligation that, in our hands, had a
lower persistence rate (2.6%).

Our study was prospective but not ran-
domized, and this is the main limitation. We do
not know if the simple counseling done during
the waiting list months could be a treatment com-
parable to surgical treatment of varicocele. To an-
swer this question, we should have considered a
randomized non-operated group of patients treat-
ed by counseling alone. However, data on efficacy
of counseling alone with no surgical procedures
in infertile couples with associated varicocele are
lacking therefore we are not able to assess if coun-
seling alone might increase pregnancy rate in this
selected group of patients.

In the absence of any significant data on
counseling efficacy we think it is unethical not to
treat patients strongly motivated to have children.
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CONCLUSIONS

The surgical treatment of high grade
varicocele effectively treats infertility, improving
seminal parameters and pregnancy rate. Increased
improvement occurs early after treatment. A mi-
crosurgical inguinal approach seems to be a good
treatment because the incidence of persistence is
acceptable.

Study limitations: We did not have a con-
trol group for comparison with our treatment data.
We agree that a control would be ideal to provide
high level evidence of treatment benefits, but is
ethically questionable to exclude a well-defined
patient group from a recommended therapy.
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ABSTRACT

Introduction: HPV infection is a highly prevalent sexually transmitted disease and
there is evidence of the relationship of HPV infection and the development of genital
warts, penile intraepitelial neoplasia, invasive penile carcinoma and cervical cancer.
However, there is sparse data regarding the prevalence of HPV types and co-infection
of different HPV types among men.

Objectives: To assess the prevalence of HPV subtypes infections and rates of co-infec-
tion among men.

Materials and Methods: 366 men were evaluated from March to October 2010. Men
were referred to our institution for HPV diagnostic evaluation based on the following
criteria: 1. presence of a genital wart; 2. presence of an atypical genital lesion; 3. ab-
sence of symptoms and a partner with a HPV diagnosis; 4. absence of symptoms and
a desire to undergo a full STD diagnostic evaluation. Genital samples were collected
from the urethra, penile shaft, scrotum and anus with Digene® collection and preserva-
tion kit and submitted to HPV genotype microarray detection (Papillocheck®). All men
were tested for the low-risk HPV types 6-11-40-42-43-44 and for the high-risk HPV
types 16-18-31-33-35-39-45-51-52-53-56-58-59-66-68-70-73-82.

Results: Of the 366 men, 11 were tested inconclusive and were excluded from the
analysis. 256 men (72.1% of the men from the cohort referred to our institution) tested
positive with genotype micro-array detection and 99 tested negative. The most preva-
lent HPV-subtypes in the studied population were 6, 42, 51 and 16. Co-infection was
found in 153 men. Of those, 70 (19.7%) had a co-infection by 2 types, 37 (10.4%) by 3
types; 33 men (9.2%) by 4 types; 8 men (2.2%) by 5 types; 1 man (0.3%) by 6 types; 1
man (0.3%) by 7 types; 2 men (0.6%) by 8 types and 1 man (0.3%) by 9 types.
Conclusion: The most frequent HPV types were 6, 16, 42 and 51. Co-infection was
found in 59% of our patients. This information is vital to drive future public health
policies including massive public vaccination campaign.
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INTRODUCTION ally transmitted infection worldwide (3). The World
Health Organization (WHO) estimates that the preva-

Infection by human papillomavirus (HPV)  lence of HPV infection is between nine and thirteen

is the cause of several different diseases in men  percent or about 630 million people (4). In the United
and women (1,2). Anogenital HPV related infec- States, CDC (Centers for Disease Control) estimates
tion is the most prevalent common viral sexu-  that approximately 26,000 new cancers attributable
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to HPV occurs each year, including 18,000 among
females and 8,000 among males (5). Genital warts
are more frequently associated to HPV types 6 and
11 whereas HPV 16 and 18 are more commonly
associated to cervical cancers.

HPV infection also prevails as the most
common viral infection among the Brazilian
population. Female HPV genotyping data shows
prevalence rates of 57%, 23%, 5%, 4% and 3% for
HPV genotypes 16, 18, 31, 33 and 56, respectively
(6). A recent large epidemiological study demon-
strated that among Brazilian men the prevalence
of at least one type of HPV was 86.0%, while more
than one HPV type, including high and low risk
HPV, was identified in 39.5% of the samples (7).
Nevertheless, data on Brazilian HPV infection and
disease among males is scarce.

The aim of our study was to describe HPV
genotypes prevalence data and to evaluate rates of
co-infection with more than one HPV subtype in
our male population.

MATERIAL AND METHODS

Enrollment

From March to October 2010, 366 men
were referred to the Urological Division of Fleury
Medicine and Health from private medical offices
for evaluation of penile HPV related disease. Mean
age was 35.6 + 2.6 years (range 18-81 years). Pa-
tients were enrolled in a prospective manner and
underwent genotyping, cytology and peniscopy.
The study was approved by the Ethics Committee
of Fleury Medicine and Health and informed con-
sent was obtained from each patient.

Inclusion criteria

Males with age > 18 years old with active
genital warts lesions; males with atypical penile
lesions; males with a partner with a genital diag-
nosis of HPV and asymptomatic individuals will-
ing to have a complete sexual transmitted diseases
(STD) evaluation.

Diagnostic Techniques

After receiving proper information on the
diagnostic methods, men were positioned in su-
pine position. First, samples from the penile shaft,
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glans, balanopreputial sulcus and urethra were
collected for cytology.

HPV genotyping materials were collected
with a Digene® kit (Digene, USA). Samples were
collected from the same sites as cytology exami-
nation. For cytology, specimens were preserved
using the ThinPrep® (Hologic, USA) collection
and preservation solution. HPV genotype micro-
array detection was performed with Papillocheck®
(Greiner Bio One, Germany). All men were tested
for the following low-risk (LR) HPV types 6-11-
40-42-43-44/55 as well as for the following high-
risk (HR) HPV types 16-18-31-33-35-39-45-51-
52-53-56-58-59-66-68-70-73-82.

Co-infection was defined as an infection
with two or more HPV types.

All patients underwent peniscopy by a
single physician. Acetic acid (5%) was spread in
the genitalia to show small flat lesions. When in-
dicated, biopsies were obtained using local anes-
thetics (infiltration of lidocaine 2%). Samples were
examined by the Pathology Department.

Statistical analysis

All clinical data were collected and pro-
spectively input in an Access® database (Micro-
soft, Redmond, Washington, USA). SPSS® (SPSS
Inc., Chicago, Illinois, USA) were used for the sta-
tistical analysis.

RESULTS

From the cohort of men referred to our in-
stitution for HPV diagnostic evaluation, 256 men
(72.1%) tested positive with genotype micro-array
detection and 99 tested negative. Eleven incon-
clusive cases were excluded from analysis. So, our
final sample for analysis was composed of 355
males at risk for HPV infection.

Overall HPV prevalence was 72.1%. The
HPV prevalence distribution is shown on Table-1.
Low risk HPV types represented 52.6% of our pos-
itive tests. Co-infection was found in 153 men,
representing 59.7% of men who tested positive
with an overall HPV co-infection prevalence of
43.1%. Of those, 70(19.7%) had co-infection by 2
types; 37 (10.4%) by 3 types; 33 men (9.2%) by 4
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Table 1 - HPV types prevalence.

HPV type Prevalence (%)
6 17.7
42 13.8
51 11.0
16 11.8
44-55 9.0
39 8.7
53 8.7
56 7.6
31 5.6
59 5.9
68 6.8
52 5.9
66 6.5
11 59
40 5.6
43 5.4
33 45
58 3.9
73 3.4
18 2.8
70 3.7
82 2.0
35 1.1
45 1.4

types; 8 men (2.2%) by 5 types; 1 man (0.3%) by 6
types; 1 man (0.3%) by 7 types; 2 men (0.6%) by 8
types and 1 man (0.3%) by 9 types.

Overall, at least one high-risk-HPV (HR-
HPV) type was found in 58% of the men and in
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81.1% of the men tested positive. HPV infection
was highly prevalent among middle-aged groups
(50-59 years old), young adults (30-39 years)
and among youth (18-29 years old), respectively
78.8%, 76.9% and 76.7%. HPV infection distribu-
tion shows that at least one HR-HPV type infec-
tion prevailed in most of men when divided by
age (Figure-1). There was no correlation between
high or low risk HPV infections and age. Also, we
could not identify any preferential distribution of
any HPV type and co-infection.

Figure 1 - HPV infection distribution according to age groups.
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DISCUSSION

Our study demonstrated some notable
findings. At first, this is one of the largest studies
on HPV's infection prevalence and its genotype
distribution among males.

In this study, HPV was highly prevalent,
with 72.1% of men testing positive for the virus.
These results are consonant with previous pub-
lished data showing prevalence ranging from 1.3
to 72.9% (3,8-13). Our high number of infected
men is probably due to selection, as our sample is
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composed by men already referred for HPV testing
with some degree of suspicious. This fact might
also be the cause of our high number of at least
one high-risk HPV type infection (58%) among
our population. Regarding the observed high
prevalence of high-risk HPV types among our
studied population, it was also observed by others
and may be consequence of the local restrict HPV
vaccination policies (14).

In our study, the four more frequent ob-
served HPV types were HPV 6, 42, 51 and 16, repre-
senting 549% of the total amount. This information
is consistent with current published data where
HPV types 6 and 16 are the most common types
observed among men and women (6,7,15,16).

The genotyping description of the HPV
infection distribution is an important diagnostic
tool once men act as a reservoir for women’s in-
fection. Therefore, HPV infection in men greatly
affects disease risk in women and must be con-
sidered that, in fact, men is less frequently sub-
mitted to medical, in special, genital evaluation
compared to women (17,18).

Furthermore, the knowledge of HPV prev-
alence, its subtype and age distribution might
guide public health policies and prevention mea-
sures, including vaccination. In this regard, a
quadrivalent HPV vaccine (HPV4) covering HPV
types 6/11/16/18 is currently licensed for vaccina-
tion of 9-26 years old men.

Our findings should be interpreted in the
context of the study design. Although our re-
search scope was HPV prevalence, there are sev-
eral limitations in this study. First, our cohort may
not represent the entire population, as the studied
patients already had a specific demand on HPV
diagnosis prior to be referred to our laboratory.
Therefore, a selection bias might be inferred since
patients may represent a high risk population (e.g:
previously treated for HPV, visible genital lesion
or had a partner with diagnosed HPV). Moreover,
our population was composed of a specific sub-
set of the Brazilian population with full access
to medical care. All patients were referred from
private offices and had private medical insurance.
Finally, in this study we could not study the epi-
demiology of the disease, including its transmis-
sion and potential influence of social and sexual
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habits on infection as well lack of follow-up data
on each patient.

Future research should correlate these
findings with women HPV prevalence. This cor-
relation is of great importance considering the
impact of the vaccination campaign as well as
the transmission rate of the most prevalence HPV
types found in our study.

CONCLUSIONS

This study demonstrates critical data
on HPV prevalence and its subtype distribution
among males with different age distribution. In
our population, the most frequent HPV types were
6, 16, 42 and 51. Also, co-infection was found in
almost 60% of our patients. In the future, this in-
formation should be useful to monitor the preva-
lence of vaccine-targeted HPV types after the in-
troduction of vaccines.
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ABSTRACT

Introduction: Painful bladder syndrome/interstitial cystitis (PBS/IC) pathogenesis is not
fully known, but evidence shows that glycosaminoglycans (GAG) of bladder urothelium
can participate in its genesis. The loss of these compounds facilitates the contact of urine
compounds with deeper portions of bladder wall triggering an inflammatory process. We
investigated GAG in urine and tissue of PBS/IC and pure stress urinary incontinence (SUI)
patients to better understand its metabolism.

Materials and Methods: Tissue and urine of 11 patients with PBS/IC according to NIDDK
criteria were compared to 11 SUI patients. Tissue samples were analyzed by histological,
immunohistochemistry and immunofluorescence methods. Statistical analysis were per-
formed using t Student test and Anova, considering significant when p < 0.05.

Results: PBS/IC patients had lower concentration of GAG in urine when compared to SUI
(respectively 0.45 + 0.11 x 0.62 + 0.13 mg/mg creatinine, p < 0.05). However, there was no
reduction of the content of GAG in the urothelium of both groups. Immunofluorescence
showed that PBS/IC patients had a stronger staining of TGF-beta, decorin (a proteoglycan
of chondroitin/dermatan sulfate), fibronectin and hyaluronic acid.

Conclusion: the results suggest that GAG may be related to the ongoing process of in-
flammation and remodeling of the dysfunctional urothelium that is present in the PBS/IC.
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Painful bladder syndrome/interstitial cysti-
tis (PBS/IC) is a chronic syndrome that affects the
lower urinary tract and which diagnosis is based
on urinary symptoms and chronic pelvic pain or
discomfort related to the bladder (1). Its aetiopa-
thology is not fully known, but it is believed that
the glycosaminoglycans (GAGs) and proteoglycans
(PGs) that line the bladder urothelium can active-
ly participate in its genesis. They potentially help
to prevent infections, stone formation, and tissue
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damage related to radiation carcinogenesis and in-
terstitial cystitis. The biological activity of this layer
is generated by the anionic charge of the polysac-
charides forming the GAG. They are highly hydro-
philic and are adhered to the surface of transitio-
nal cell bladder. That avidity for water molecules
creates a barrier that prevents migration of solutes
from urine through epithelium (2,3). Their capacity
to prevent part of the urinary solutes to reach the
interstitium has been demonstrated in studies that
found increased urea and potassium absorption by
bladder wall when the GAG layer is damaged.
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Urine and tissue levels of GAG have been
studied in PBS/IC and in animal models but their
results are not uniform (2,4-18). Such variation sug-
gests that there is no complete understanding of how
and why GAG is produced and degraded in PBS/IC,
if GAG expression is the cause or the reaction for
PBS/IC. Or both cause and reaction. The mechanisms
of changes in GAG levels that can occur during the
course of the syndrome are not precisely described
although some have correlated disease severity to
symptoms (4). We investigated GAG behavior in an
attempt to understand its metabolism and the che-
mical reactions related to the expression of those po-
lisaccharides in tissue and urine.

MATERIAL AND METHODS

Female patients with confirmed diagnosis
of PBS/IC (n = 11) according to the NIDDK criteria
except for glomerulations were subjected to clini-
cal questionnaire assessing age, date of onset of
symptoms, coexisting diseases, severity of symp-
toms, type of previous treatment and quality of
life index. They underwent cystoscopy for urine
collection followed by bladder biopsy. In the same
procedure bladder hydrodistention was done for 3
minutes and 80cmH 0 pressure (19). Mean age was
48 (26-73) years.

The control group (n = 11) was composed
of female patients with pure stress urinary incon-
tinence (SUI) that also underwent bladder biop-
sies at the time of cystoscopy as a part of surgi-
cal correction of the underlying disease. Again a
new sample of urine was collected at the time of
the surgery and bladder biopsy was taken. These
patients also had previous negative urinary cul-
ture and an urodynamic study realized 3 months
earlier in order to exclude eventual non-inhibited
detrusor contraction. This group was chosen as
the control group because a bladder cold biopsy
would add little risk to them, as cystoscopy was
mandatory in their surgical treatment. Mean age
was 64 (50-79) years.

The study was approved by the ethics
committees and a consent form was signed by
participants.

The tissue samples were referred to the
following analysis: histological, immunohisto-
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chemistry and immunofluorescence, and RNA ex-
pression by real time PCR.

Extraction of Tissue Glycosaminoglycans

Tissue samples from six patients with in-
terstitial cystitis and 7 controls (SUI) were proces-
sed and analyzed biochemically for the content
of sulfated GAG, as previously described (20-22).
Briefly, the bladder tissue samples were shred-
ded into 10 volumes of acetone to remove water
and lipids. The ketonic powder obtained was then
subjected to proteolysis with the enzyme maxa-
tase 4mg/ml (Biocon Industrial of Brazil, Rio de
Janeiro, Brazil) in Tris-HCL50mM, NaCl1M, pH
8.0, “overnight”. Peptides and nucleic acids were
precipitated with trichloroacetic acid 90%, and the
GAG precipitated from the supernatant by addition
of methanol. After incubation at -20°C, 18 hours,
the precipitate (containing GAGs) was dried and
resuspended in distilled water (ImL for each mg
of dry tissue). The identification of the different
GAG obtained by the procedure above was done by
agarose gel electrophoresis in 1.3 diaminopropane
acetate buffer 0.05 M, pH 9.0 (PDA). Five mL of
each sample as well as 5pl. of a mixture of stan-
dard GAG (containing 1mg/mL of chondroitin sul-
fate, dermatan sulfate and heparan sulfate, all of
Seikagaku Kogyo Co., Tokyo, Japan) were applied
to the same gel and subjected to electrophoresis,
100V, one hour. The starting point of electropho-
resis corresponds to the negative pole as a func-
tion of the negative charge of GAG they migrate
toward the positive pole. Thus, this system can
discriminate, in order of decreasing electrophore-
tic mobility, three major GAG: chondroitin sulfate
(CS), the dermatan sulfate (DS) and heparan sulfate
(HS), respectively. Finally, the GAG were precipi-
tated in the gel by the addition of cetyltrimethyl
ammonium bromide (CETAVLON, Sigma-Aldrich,
St. Louis, MO) 0.1% for a minimum of two hours
at room temperature. After drying under heat and
ventilation, the gel was stained with toluidine blue
solution 0.1% acetic acid 1% and 50% ethanol for
about 15 minutes. The excess dye was removed
with a solution of 1% acetic acid in 50% ethanol.
Quantification of GAG present in different samples
was performed by optical densitometry equipment
in A595nm QuickScan (Helena Laboratories, Seiko,
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Japan) and compared to the existing content of the
standard mix. The values were expressed as mg/mg
of dry powder.

Extraction and quantification of sulfated GAGs
and hyaluronic acid in the urine

For analysis of sulfated GAG, 8mL of each
urine were concentrated and washed twice with
distilled water (8mL) in tubes of Amicon Ultra
concentration 3kDa (Millipore Corporation, Car-
rigtwohill, Ireland) to a final volume of 20mL.
Five mL of the solution were subjected to elec-
trophoresis as described above, and the GAG pre-
sent in the sample quantified by comparison with
a standard mix of GAG (containing 1mg/mL of
chondroitin sulfate, dermatan sulfate and hepa-
ran sulfate, all of Seikagaku Kogyo Co, Tokyo,
Japan). The content of GAG present in different
samples was expressed as mg/mg creatinine. The
analysis of the HA method was performed as pre-
viously described (23,24). Briefly, 100mL/well of
each urine (diluted 1:2 in assay buffer Tris-HCIO,
05M, pH 7.75 + 1% BSA) and the same amount
of a standard curve (0-1000ng/mL) from human
umbilical cord HA (Sigma-Aldrich, St. Louis, MO)
were applied in triplicate in ELISA plates (Perkin-
-Elmer Life Sciences-WallacOy, Turku, Finland)
pre coated with an HA-binding protein extracted
from bovine nasal cartilage (21). After incubation
at 4°C, 12 hours, the plates were washed six times
with wash buffer (Tris-HClI0, 05M, pH 7.75) follo-
wed by the addition of HA binding protein labe-
led with biotin (1mg/mL) diluted in assay buffer.
The plates were then shaken at room temperature
for 2 hours and washed 12 times with the wash
buffer to remove protein not complexed to the
biotinylated HA retained on board. Finally, the
presence of biotin on the plate was determined by
adding 100mL/well of streptavidin labeled with
europium (Perkin-Elmer Life Sciences-WallacOy,
Turku, Finland) diluted 1:10,000 in assay buffer,
30 minutes. To measure the fluorescence emitted
by europium, 200mL of a solution Enhancement
(Perkin-Elmer Life Sciences-WallacOy, Turku,
Finland) were added to each well and read on
equipment Victor 2 (Perkin-Elmer Life Sciences-
-WallacOy, Turku, Finland). HA values were ex-
pressed in ng/mg of creatinine.
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Immunofluorescence of tissue

The tissue samples of patients with PBS/IC
(n = 6) and control patients with SUI (n = 4) were
washed in PBS and immediately fixed in 4% para-
formaldehyde solution for 2 hours at room tempera-
ture. Then the fragments were embedded in freezing
medium for fluorescence Tissue freezing medium -
Tissue Tek (SakuraFinetek USA, Inc., Torrance, CA,
USA) and frozen on dry ice and isopentane, and
kept in a freezer at -70°C, which were placed on
silanized slides. The following cuts were made in
a cryostat (Leica, Wetzlar, Germany) with a thick-
ness of about 5mm. For immunofluorescence reac-
tions the sections were washed five times with PBS
and one time with PBS containing 0.1M glycine At
this stage three antibody combinations were made
in separate slides for analysis: 1) anti-CD44 (Santa
Cruz Bioechnology Inc., CA, USA) vs. probe of bio-
tinylated HA binding protein (prepared in our labo-
ratory according to Martins et al., 2003); 2) anti-
decorim (Seikagaku, Japan) vs. anti-TGF-f (Santa
Cruz Bioechnology Inc., CA, USA); 3) anti-SINDEC
(Bioechnology Inc. Santa Cruz, CA, USA) vs. anti-
-fibronectin (Bioechnology Inc. Santa Cruz, CA,
USA). The slides were incubated with the antibod-
ies mentioned above and also with the acid-binding
protein, for 2 hours at room temperature. At the end
of incubation, the slides were washed 3 times in
PBS, and now incubated with secondary antibody
or streptavidin conjugated with fluorescent marker
Alexa FluorTM 488 or 594 or 546 or 630 or 430 (the
number corresponds to the wavelength of excita-
tion of the fluorophore conjugated) diluted 1:300
in PBS. After 30 min. of incubation, the slides were
washed five times in PBS and nuclei were marked
with DAPI (4’6-diamidino-2-phenylindole, dihidro-
cloride - marking in blue) 1:10,000 in PBS contain-
ing 0.01% saponin (detergent that permeates the cell
membrane) for 30 min. Next, the slides were washed
five times in PBS, washed again in ultrapure water
and finally mounted with coverslips in histological
Fluormont G (Electron Microscopy Sciences, Hat-
field, PA, USA). The slides were observed and ana-
lyzed with a fluorescence microscope (Nikon Eclipse,
TE300 and TE800, Tokyo, Japan) and confocal mi-
croscope (LSM500 meta - Carl Zeiss, Germany). The
controls for the immunostaining experiments were
performed omitting the primary antibody.
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RESULTS

Table-1 summarizes the demographics of
the patients.

Although the average concentration of
GAG in tissue was higher in patients with PBS/
IC (3.3mg/mg dry tissue, range: 0.58 to 7.08) than
in the control group (2.7mg/mg dry tissue, ran-
ge: 0.15 to 5.3), this difference was not statisti-

cally significant (p = 0.62) (Figure-1). Chondroitin
sulfate (CS) and dermatan sulfate (DS) were com-
pared to heparin sulfate (HS): CS + DS were the
main component in the urothelium (mean CS +
DS: PBS/IC 74.3%, control 78%; mean HS: PBS/IC
25.7%; control 229%).

In urine we found a statistically signi-
ficant decrease (p < 0.05) of GAG in the PBS/IC
group (0.45 + 0.11mg/mg creatinine) compared to

Table 1 - Demographics of IC/PBS and SUI patients.

Pacient Age (Year) Symptoms Urinary culture at surgery
IC/PBS 1 27 Vesical pain, nicturia Negative
IC/PBS 2 40 Vesical pain, nicturia Negative
IC/PBS 3 53 Supra pubic pain, nicturia Negative
IC/PBS 4* 64 Nicturia E.coli
IC/PBS 5 65 Vesical pain, nicturia, anal pain, dispareunia Negative
IC/PBS 6 73 Vesical pain, nicturia, frequency Negative
IC/PBS 7 43 Vesical pain, nicturia, dispareunia Negative
IC/PBS 8 27 Vesical pain, nicturia Negative
IC/PBS 9 57 Supra pubic pain, nicturia, dispareunia, frequency Negative
IC/PBS 10 26 Supra pubic pain, nicturia, dispareunia, frequency Negative
IC/PBS 11 48 Supra pubic pain, nicturia, dispareunia, frequency Negative
SUl'1 68 Stress urinary incontinence Negative
Sul 2 53 Stress urinary incontinence Negative
SUI'3 71 Stress urinary incontinence Negative
Sul 4 64 Stress urinary incontinence Negative
SuUl'5 61 Stress urinary incontinence Negative
SUl 6 59 Stress urinary incontinence Negative
Sul7 64 Stress urinary incontinence Negative
SUI 8 50 Stress urinary incontinence Negative
Sul9 79 Stress urinary incontinence Negative
SuUI 10 66 Stress urinary incontinence Negative
SuUl 11 54 Stress urinary incontinence Negative

* This patient was excluded because of UTI.
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the control group (0.62 + 0.13mg/mg creatinine)
(Figure-2). The percentage of GAG found in the
urine of PBS/IC and controls was similar.

Although the average concentration of HA
was lower in the PBS/IC group (1.71 + 2.06ng/mg
creatinine) compared to the control group (2.46
+ 2.07ng/mg creatinine), this difference was not
significant (p = 0.48).

The immunofluorescence study revealed
an intense labeling for HA without a correspon-
ding increase in the expression of its receptor,
CD44 (Figure-3). The expression of TGF-f3 and de-
corim was marked with greater intensity in two

Figure 1 - Urothelium concentration of sulfated GAG of IC/
BS and control (SUI) patients. Vertical bars represent the
standard deviations. Statistically significant deviation was
not found between groups (p = 0.62).
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Figure 2 - Urinary concentration of sulfated GAG of IC/
PBS and control (SUI) patients. Vertical bars represent the
standard deviations. Statistically significant difference was
found between groups (p < 0.05).
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Figure 3 - Immunoflurorescence of hyaluronic acid (HA) and
its receptor (CD44) in the bladder urothelium. The tissue of
SIU patients (CTR) and IC/PBS patients (PAT) were labeled
with anti-HA receptor (green) and a protein biotinylated HA
binding (red). The nuclei were stained with DAPI (blue). The
overlap of the markings appears in the right pane (merged).
Scale bar: 50pm.
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patients compared to controls. There was also an
intense labeling for fibronectin in patients com-
pared to controls. Syndecan-4 had a significant
decrease in expression.

DISCUSSION

In the present study we were able to show
that urinary levels of GAG are lower in PBS/IC
patients when compared to controls but the rela-
tive proportion of each GAG is the same in both
groups. On the other hand, tissue concentration of
GAG was similar. HA in urine was similar in both
groups but in immunofluorescence HA labeling
was more intense in PBS/IC patients. The same
happened for fibronectin, decorin and TGF-p.

Urinary GAG content in PBS/IC patients
has been shown to be decreased (25,26), similar
(27,28) and increased (4,13,18). Our results sho-
wed a significant decrease in urinary excretion of
sulfated GAG of patients with PBS/IC compared
to the controls. Moreover, unlike previous studies,
the technique employed in this study showed that
the reduction in urinary GAG excretion in patients
with PBS/IC occurred uniformly, with no predi-
lection for any urinary GAG. Our study was not
managed to analyze urinary GAG and the activity
of the disease, such as degree of symptoms, glome-
rulation and histologic findings since they are not
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reliable isolated markers today (29). As for the HA,
although the average urinary concentration was
lower in the PBS/IC group but there was no signifi-
cant difference when compared to control. Distinct
methods of extraction could explain such varia-
tion. But it is possible that PBS/IC level of activity
may influence urinary GAG level. As previously
stated, correlation between urinary GAG level and
symptoms has already been described (4,13,18).
We were not able to make such correlation.

However, urinary GAG level does not cor-
relate to tissue GAG level. GAG expression in tis-
sue has already been studied and no change in
the content of GAG in the urothelium of patients
with PBS/IC was described (8). The present study
did not found statistically significant difference
in the concentration of sulfated GAG in the uro-
thelium of PBS/IC patients compared to controls.
Hurst and Zebrowski (14) found the HS as the
predominant GAG in the urothelium of patients
with PBS/IC (55% of total GAG) but in our stu-
dy the major GAG present in those urothelium
was a combination of CS + DS which accounted
for about 80% of the total. That proportion was
not different from that of the controls meaning
they had a decrease of total GAG in tissue but
not a predilection for any GAG. Different me-
thods of extraction and analysis of the different
GAG could justify such differences. Moreover, the
small size of the fragments availabe for the study
may have hindered the analysis and the interpre-
tation of these data.

Growth factors may be also increased in
patients with PBS/IC (30). We have demonstrated
by immunofluorescence increased expression of
TGF-B. Simultaneously the expression of deco-
rin was increased, a proteoglycan composed of
CS and DS chains involved in the regulation of
various cellular functions such as proliferation,
adhesion and migration, which is able to mediate
the binding of TGF-f with its membrane receptor
(31). As the action of TGF-f depends on deco-
rin, it makes sense that decorin is increased in a
scenario of increased TGF-f. We also noticed an
intense labeling of fibronectin in tissues of PBS/
IC, especially in the deeper layers of tissue. Fi-
bronectin is a glycoprotein with important role
of scaffold in the extracellular matrix, regulating
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the cellular architecture and matrix components.
Those higher expressions may represent modifi-
cations in the extracellular in an attempt to re-
covery urothelial damage. But one can not as-
sure they are specific to PBS/IC. Variations are
described in literature and this topic also remains
controversial (9,15,16).

Syndecan is a transmembrane receptor
that mediates cell adhesion to fibronectin, playing
a key role in healing. Its lower expression was
consistent with a previous study from our group
that observed in animal models loss of expression
of HS and syndecan on the surface of the uro-
thelium of rats after induction of inflammation
with DMSO (9). As shown in the study, it may be
results from desquamation of the dysfunctional
urothelium.

Another important step in this study was
the evaluation of the expression of HA and its
receptor CD44 in the urothelium by immunostai-
ning. Hyaluronic acid is a key component of the
extracellular matrix due to its viscoelastic pro-
perties and its hygroscopic capacity, promoting
hydration and turgidity. The HA forms a base to
which other proteoglycans can bind (32). It was
remarkable that AH showed intense labeling in
the urothelium of PBS/IC compared to controls,
while CD44 did not labeled significantly different.
That could represent a paradox at a glance. The
(D44 is the major membrane receptor for HA and
is responsible, among other things, by its binding
to and internalization into cells where this ele-
ment is digested by lysosomal hyaluronidase and
the digestion products are reused for new synthe-
sis (33). The combination of intense marking HA
without a corresponding increase in the marking
of its receptor may indicate a change of its tur-
nover in the urothelium of PBS/IC ending up this
compound to be “stored” in the interstitial. That
pattern may represent a response to inflamma-
tion. In studies of mice lacking the CD44 recep-
tor (knock-out) accumulation of hyaluronic acid
is seen during bleomycin-induced lung inflam-
matory process. The result is excessive and un-
controlled severity of the inflammatory process
leading to death of the animal (34).

Although we found a heterogeneous pat-
tern of immunofluorescence for all patients with
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PBS/IC, our findings are in agreement with other
researchers, that analyzed biomarkers by immu-
nohistochemistry in the urothelium of patients
with cystitis and found distinct patterns of ma-
rking, sometimes with predominance of either one
of a set of matrix components, but all the profiles
different from those found in normal urothelium
(15,16). Whereas the inflammatory involvement
of the urothelium does not occur uniformly, our
current results and also those of Hauser et al. (16)
suggest different profiles of involvement and ex-
pression of various inflammatory components of
the extracellular matrix and depending on the di-
fferent stages of inflammation and/or remodeling
that each segment of the bladder is subject. That
is why a pattern of GAG expression has not been
achieved. Because those differences, one may
speculate that they are not PBS/IC specific in-
flammatory process but rather a non-specific re-
action to any aggression. In attempts to recovery,
modeling of the extracellular matrix takes place
in a dysfunctional urothelium. As the process is
going on, distinct expressions may be identified
and help to understand the phase of the disease.

The main limitation of this study is the
small number of patients. Control patients were
those with urinary incontinence subjected to sur-
gical correction because bladder biopsy would
add little risk to them. Even in those patients fin-
ding a volunteer was a challenge that would be
more difficult when looking for healthy controls.
The same limitation in the number of PBS/IC pa-
tients was found because the necessity of norma-
lizing their selection for research restricts in up
to 60% of those with clinically PBS/IC (35). There
may also have had some bias in patient selection
because our hospital is a tertiary referral for IC/
PBS. Another important issue was the small size
of bladder biopsies. They were used for all the
analyses and could not be taken in big bites be-
cause PBS/IC bladders have typically a high de-
gree of inflammation and were done in the same
procedure of hydrodistention.

CONCLUSIONS

The alterations in GAG may be related to
an ongoing process of inflammation and tissue re-
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modeling in a dysfunctional urothelum, reflecting
the pathophysiology of the disease.
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in the treatment of recurrent bulbar urethral strictures
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ABSTRACT

Purpose: To evaluate the long term outcomes of permanent Memotherm urethral
stent in the treatment of recurrent bulbar urethral stricture.

Materials and Methods: Twenty patients who underwent permanent Memotherm ure-
thral stent implantation due to recurrent bulbar urethral stricture following previous
unsuccessful surgical procedure from 1996 to 2002 were included in the study. Long-
-term outcomes of the patients were evaluated.

Results: The overall success rate was 87.5% at the end of the tenth year. There was
discomfort in implantation area in eight patients about 1 month following the pro-
cedure. These patients were treated with alpha-blocker and anti-inflammatory drugs.
Stone formation was observed at the urethral stent implantation area in two patients.
Post-void dripping has been observed in 15 patients up to the postoperative 3rd mon-
th. Stress urinary incontinence was observed in a patient with a 1-year follow-up.
Partial stent migration was observed in two patients. None of the patients experien-
ced pain during erection.

Conclusion: Memotherm urethral stent is a minimal invasive surgical procedure whi-
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ch can be safely and effectively used in patients with recurrent urethral stricture.

INTRODUCTION

Recurrent urethral stricture is one of the
biggest problems in Urology. Internal urethro-
tomy, intermittant urethral dilatation and open
urethroplasty in the treatment of urethral stric-
tures may not give the desired result every time.
This situation negatively affects the quality of life
in patients with recurrent urethral stricture. As an
alternative treatment to traditional methods ure-
thral stents have been used since 1985 in the tre-
atment of urethral strictures and successful results
have been reported by many centers (1,2).

We retrospectively evaluated the long
term (10 years) outcomes of Memotherm perma-
nent urethral stent.
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MATERIALS AND METHODS

Twenty patients who were treated with
Memotherm permanent urethral stent due to re-
current urethral stricture from 1996 to 2002 were
included in the study. Memotherm is a thermo-
active stent constructed of nitinol. Memotherm
stent expands at body temperature and contracts
at colder temperatures, so it is easy to remove. It
is a wall rather than a mesh stent like the Urolume
which might limit the hyperplastic reaction.

The mean age was 48 years (23-76) and
the average length of the stricture was 2.5 cm
(0.5-5.5) respectively. Mean duration of urethral
stenosis was 3.7 years (1.3-6.2) and all patients
experienced internal urethrotomy at least 3 times
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previous to urethral stent implantation. The mean
follow-up was 12 (10-16) years. Demographic data
of the patients are provided in Table-1.

Prior to surgery physical examination,
urinalysis, routine serum tests, uroflowmetry,
postvoiding residual urine volume measurement
(PVR), retrograde urethrography, urethroscopy
and ultrasound scan (US) of the urinary tract were
performed. All patients used 2nd generation ce-
phalosporins for prophylaxis.

In the first two patients the stent was pla-
ced gently in the urethra beginning 0.5 cm proxi-
mal to the stricture just after internal urethrotomy
procedure under spinal anesthesia with O degree
optical image. Urethrotomy was performed at 12
o’clock direction and we observed urethral stent
migration through the internal urethrotomy inci-
sion in both patients. In our opinion the urethral
tissue where the incision was performed was weak
and epithelization had possibly occurred into the

Table 1 - Patients' characteristics and causes of urethral stenosis.

Mean age (year) 48 (23-76)
mean stenosis duration (year) 3.7 (1.3-6.2)
The average length of stricture (cm) 2.5 (0.5-5.5)

The mean follow-up (year) 12 (10-16)

Previous failed surgeries Number of patients (%)
Internal urethrotomies 16 (80)
Open urethroplasty 3 (15)

Railroad catheterization 1(5)

Etiology Number of patients (%)
Trauma 9 (45)
After endoscopic urethral venture 7(25)
Post-infectious 1(5)
Attempt wrong urethral catheter 2 (10)

Idiopathic
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urethral stent causing a partial obstruction in the
stent lumen and thus the urethral stent migrated
through the weak tissue at 12 o’clock position. We
thought that the migration rate could probably be
decreased by urethral catheterization for a period
of time allowing the re-epithelization of urethral
tissue around the urethral catheter. Therefore we
decided to change the subsequent surgical proce-
dures. The latter 18 patients primarily underwent
internal urethrotomy under spinal anesthesia and
the patients maintained a urethral Foley catheter
for two weeks following the procedure. At the pos-
toperative 2nd week urethral catheter was remo-
ved and the stent was gently placed in the urethra
beginning 0.5 cm proximal to the stricture with
0 degree optical image under local anesthesia in
an outpatient basis. We performed the procedure
under local anesthesia to see the voluntary con-
tractions of external urethral sphincter and thus
inserting urethral stent to the optimal position in
the urethra. For the urethral stenosis close to the
external urethral sphincter, care was taken during
the stent implantation not to include the sphinc-
ter. No Foley catheter was inserted after the ure-
thral stent placement. All patients were evaluated
with uroflowmetry, PVR measurement, and ure-
throscopy (to evaluate stent epithelization) in the
postoperative first month. All patients were follo-
wed at 3 months intervals for the first year than
yearly. PVR, average (Q, ) and maximum urinary
flow rate (Q, ) values of the patients measured
prior to the surgery, at the 1st and 10th year pos-
toperatively are shown in Table-2.

Wilcoxon binary sample test was used for
statistical analysis and p < 0.05 was considered to
indicate statistical significance.

RESULTS

The mean age of the patients was 48 (23-
76) years. Patients were followed for an average 12
(10-16) years. The stent was placed under spinal
anesthesia in the first two patients. But the stents
migrated. These stents were positioned using repo-
sitioning forceps. The stent was placed under local
anesthesia in the latter 18 patients. None of these
patients had stent migration after the surgical pro-
cedure was modified as explained previously.
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Table 2 - Uroflowmetry and PVR measurements preoperatively, at the postoperative 1st and 10th year.

Preoperative 1-year follow-up 10-year follow-up p value

Mean Q,, (mL/s) 6.9 (4-11) 23.7 (14-32) 22.4 (13-33) <0.05

Mean Qaverage (mL/s) 3.7 (2-5) 11.2 (8-14) 10.5(7-13) <0.05

PVR (mL) 190 (100-330) 37(0-50) 22 (0-80) <0.05
The mean preoperative Q__ was 6.9(4-11)  DISCUSSION

mL/s, Q . 3.7(2-5) mL/s and PVR was 190(100-
330) mL. The mean Q__ was 23.7(14-32) mlL/s
and 22.4(13-33) mL/s, the mean Q,  was 11.2(8-
14) mL/s and 10.5(7-13) mL/s , the mean PVR was
37(0-50) mL and 22(0-80) mL at the 1st and 10th
year follow-up, respectively. The data are summa-
rized in Table-2.

The urethral opening was obtained in 18 of
20 patients (90%) at the end of the first year follo-
wing single procedure (Figure-1). Secondary stent
implantation was performed in two patients. None
of our patients underwent neither internal urethro-
tomy or transurethral resection for hyperplastic re-
action. The stone formation occured at urethral stent
implantation area in two patients (Figure-2). These
stones were fragmented using endoscopic lithotripsy.
The stents were observed as re-epithelialized in the
2nd month after the stones have been fragmented
and no patients experienced extraction of the stent
due to stone formation. Partial stent migration was
observed in two patients. Firstly the urethra was ir-
rigated with cold saline and then these stents were
repositioned using re-positioning forceps. Eight pa-
tients experienced discomfort in the implantation
area at the first month following the procedure.
These patients were treated with alpha-blockers and
anti-inflammatory drugs. No stent extraction was
performed due to discomfort in the implantation
area. Fifteen patients have experienced post-voiding
dripping for 3 months following the stent placement
procedure. But post-voiding dripping decreased in
10 patients by the 10-year follow-up. Stress urina-
ry incontinence was observed in one patient with
a 1-year follow-up. None of the patients presented
with pain during erection. Complications are listed
in Table-3. The overall success rate was 87.5% at the
postoperative 10th year.
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Despite the advances in technology en-
doscopic treatment of urethral stenosis still does
not have the desired outcomes. Frequent recur-
rence of stenosis and lack of curative treatment

Figure 1 - Appearance of the urethra at the postoperative 1st
and 10th year respectively.

Figure 2 - Stone formation in implantation area.
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Table 3 - Complication rates.

Number of patients (%)

Discomfort in implantation area 8 (40)
Partial stent migration 2 (10)
Stone formation in implantation area 2 (10)
Dripping after micturition 15 (75)

have a negative impact on patients’ psychology.
The long-term treatment success rate is 20-45%
after the first internal urethrotomy. Success rate
after urethroplasty using a variety of techniques is
up to 90-95%. However, urethroplasty success rate
decreases to 40% in complex urethral strictures
(3). Due to low success rates of internal urethro-
tomy and difficulty in the urethroplasty techni-
que, clinicians searched for alternative methods
which can be used in the treatment of urethral
strictures including metallic urethral stents (Uro-
lume, Memotherm) (4).

Milroy et al. reported a 63% success rate at
long term follow-up of the permanently implanta-
ble ‘Urolume’ stent in 1993 (5). Also Sertcelik et al.
reported their clinical experience with Urolume in
2000. In that study they reported an 87% success
rate at a mean of 3.8-year follow-up in 60 patients
who had recurrent bulbar urethral stenosis (6).

Memotherm is a thermoactive stent cons-
tructed of nitinol. Memotherm can be extracted
easily and repositioned since it does not stick to
the tissue. Ponce et al. have achieved complete
success in four patients with complicated urethral
stenosis using Memotherm metalic stent with
long-term follow-up (7).

In the present study Memotherm stent has
been inserted immediately after internal urethro-
tomy operation in the first two patients and stent
migration has been observed following the pro-
cedure. Urethrotomy was performed at 12 o’clock
direction and we observed urethral stent migra-
tion through the internal urethrotomy incision in
both patients. In our opinion the urethral tissue
where the incision was performed was weak and

83

epithelization possibly occurred into the urethral
stent causing a partial obstruction in the stent lu-
men and thus the urethral stent migrated through
the weak tissue at 12 o’clock position. We thought
that the migration rate could probably be decrea-
sed by urethral catheterization for a period of time
allowing the re-epithelization of urethral tissue
around the urethral catheter. Therefore we decided
to change the subsequent surgical procedures. The
surgical method has been modified and eighteen
patients underwent Memotherm stent insertion
observing the voluntary contractions of external
urethral sphincter. At the postoperative 2nd week
urethral catheter was removed and the stent was
gently placed in the urethra beginning 0.5 cm pro-
ximal to the stricture with O degree optical image
under local anesthesia in an outpatient basis. We
performed the procedure under local anesthesia
to see the voluntary contractions of external ure-
thral sphincter and thus inserting urethral stent
to the optimal position in the urethra. No stent
migration has been observed in these 18 patients.
In contrast with the previous studies, none of our
patients presented with partial migration after the
surgical procedure has been changed (3,7,8). We
think that stent implantation should be performed
at least 2 weeks following the internal urethro-
tomy procedure to achieve optimal epithelization.
The high success rate (87.5%) presented here was
probably due to the modified surgical procedure
which was explained above. In the present stu-
dy eight patients reported discomfort in the im-
plantation area in the first postoperative month
and the patients were treated with alpha-blocker
and anti-inflammatory drugs. In contrast with the
previous studies, none of our patients experienced
the extraction of the stent due to discomfort in the
implantation area (3).

Two patients presented with stone forma-
tion in the implantation area during the follow-
-up and the patients were treated with endoscopic
stone fragmentation. None of the patients un-
derwent stent extraction following the endosco-
pic fragmentation of the urethral stones. At ure-
throscopy performed in the first month following
the endoscopic stone fragmentation, sufficient
urethral opening and epithelization over the stent
was observed. In our experience we observed that
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stent extraction is not necessary for the endosco-
pic treatment of urethral stones. To the best of our
knowledge this is the first study reporting stone
formation in the implantation area.

None of our patients underwent neither in-
ternal urethrotomy nor transurethral resection for
hyperplastic reaction. Post-voiding dripping which
has been observed in 15 patients, continued up to 3
months after the stent placement. But this decreased
in 10 patients by the 10-year follow-up. In reviewing
the literature, this may be due to post-voiding of uri-
ne accumulated in the stent (8). The rate of dripping
after micturition decreased after stent epithelization
in the long-term follow-up (3).

In the present study the mean preoperati-
ve Q_ was 6.9(4-11) mL/s, Q,_3.7(2-5) mL/s and
PVR was 190(100-330) mL. The mean Q __ was
23.7(14-32) mL/s and 22.4(13-33) mL/s, the mean
Q,,. was 11.2(8-14) mL/s and 10.5(7-13) mL/s, the
mean PVR was 37(0-50) mL and 22(0-80) mL at
the 1- and 10-year follow-up, respectively. Sertce-
lik et al. reported the mean PVR in patients with
urethral stenosis as 210 (100-350) mL, and at 1
and 7 years after stent placement it was 36 (0-700)
mL and 27.5 (0-100) mL, respectively. They also
reported the Q__ before stent placement as 6.8 (4-
10) mL/s and at 1 and 7 years after stent place-
ment it was 22.4 (16-33) mL/s and 22.2 (12-35)
mL/s, respectively (3). Ricciotti et al. reported the
mean Q . as 24.4 (18-33) mL/s and the PVR was
36 (0-80) mL at 6 months after the stent place-
ment. They also reported complete epithelization
in 20 of 21 patients with recurrent urethral steno-
sis and 18 F urethral calibration at the 6-month
follow-up (9).

Since the study presented here is retrospec-
tive and non-randomized, it can potentially have
selection bias. In addition, the number of patients
included in the study is relatively low to support the
usefulness and efficacy of a modified surgical tech-
nique. All patients presented here had bulbar ure-
thral stricture and we couldn’t make a comparison
between patients who had urethral strictures in di-
fferent localizations including penile, bladder neck
etc. Further high numbered, prospective and rando-
mized studies are necessary to support our findings.
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In conclusion we assessed the Memotherm
urethral stent implantation in the treatment of
recurrent bulbar urethral stricture. Memotherm
stent expands at body temperature and contracts
at colder temperatures, so it is easy to remove. It
is a wall rather than a mesh stent like the Urolu-
me which might limit the hyperplastic reaction. In
spite of various opinions about the treatment of
patients with recurrent urethral stricture, in our
opinion urethral stent implantation is a minimal
invasive technique that can be safely and effecti-
vely used as a primary surgical procedure in the
treatment of recurrent urethral stricture. Urethral
stent implantation should be the preferred method
after two consecutive unsuccessful internal ure-
throtomy procedures. In our experience implan-
tation of the stent using the surgical technique
explained at least 2 weeks following the internal
urethrotomy procedure would potentially increase
the success rates. This finding should be supported
with further prospective and randomized studies.
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EDITORIAL COMMENT

This is an important article that certain-
ly adds to existing knowledge about the long
term results of permanent memotherm urethral
stent for urethral strictures. Urologists have to
deal with scarce specific data to make projections
about clinical evolution of these complex situa-
tions. The current paper assesses the feasibility
of the procedure and the (satisfying) outcome
for most of the patients. Interestingly, stone for-

REFERENCES

1. Barbagli G, Sansalone S, Djinovic R, Romano G, Lazzeri M:
Current controversies in reconstructive surgery of the anterior
urethra: a clinical overview. Int Braz J Urol. 2012; 38: 307-16;
discussion 316.

86

mation in the stent area was first described for
nitinol urethral devices. Unfortunately, the long
term evolution after stone removal was not des-
cribed, since follow-up was restricted to a month
period.

Currently there is no consensus among
researchers on which intervention is best for ure-
thral stricture disease in terms of results, and also
costs and adverse effects (1). Undoubtely, memo-
therm stent is a valid alternative in cases that
have had previous failed surgical procedures.
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ABSTRACT

Purpose: The percutaneous renal access (PRA) is the most critical step of percutaneous
renal surgery (PRS). For the training of PRA in the lab, a novel non-biological bench
model was developed and set for validation test.

Materials and Methods: Experts in PRS (> 60 cases) and novices were included to
perform fluoroscopy guided PRA on the model. Overall time, X-ray exposure time and
puncture attempts were recorded to establish construct validity. After accomplishment,
the experts rated the model using a standardized questionnaire for face and content
validity based on a 5-point Likert scale, with 1 denoting very bad and 5 as excellent.
Baseline and post-training data of novices were analyzed for skill acquisition.
Results: 9 experts and 30 novices were finally included. The overall appraisal was 4
by the experts, and consensus of all experts was reached for the model as an excellent
training tool. Significant difference between experts and novices was detected with the
experts using less total time 183.11 + 29.40 vs. 278.00 + 50.30 seconds (P < 0.001),
shorter X-ray exposure time 109.22 + 19.93 vs. 183.13 + 38.83 seconds (P < 0.001),
and fewer attempts 1.28 + 0.44 vs. 2.35 + 0.65 (P < 0.001). After training, the novices
demonstrated significant skill improvement in total and fluoroscopy time, and number
of attempts (P < 0.001).

Conclusions: Our non-biological model provides a new method for PRA training. The
face, content and construct validity were demonstrated. This model allows contact with
PRA skills and could be applied to the first step in the learning curve.
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INTRODUCTION

Percutaneous renal surgery (PRS) is regar-
ded as one of the advanced techniques in endouro-
logy. Successful percutaneous renal access (PRA)
is the most important integral step of the overall
procedure. Most endourologists acquire the neces-
sary skills and experience in the operating theater.
Learning curve analysis of percutaneous nephro-
lithotomy has suggested that surgical competence
is achieved after 60 cases and surgical excellence
after 115 cases (1,2). However, with the advance-
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ment of simulation in medical education, surgical
skills can be practiced and acquired by the trai-
ning in the laboratory before entering the opera-
ting theatre (3,4). For the purposes of learning and
training for PRS in the laboratory, we developed
a novel non-biological bench model which allows
for percutaneous renal puncture, aspiration, tract
dilation, sheath introduction, endoscopic pelvica-
liceal system inspection, and intrarenal lithotripsy.
The present study was designed to evaluate the
appropriateness and effectiveness of the model as
a training modality for PRA.
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MATERIALS AND METHODS

In 2009, a novel non-biological ben-
ch model was designed in Wu Jie Ping Urology
center of Peking University Shougang Hospital
and manufactured with mixed silicon materials
by Yingkou Guidong Medical Apparatus Co. Ltd
(Yingkou, Liaoning, China). It is 36cm X 32cm
X 12cm in dimension and has three parts - a
kidney with dilated pelvicaliceal system, a ure-
teral stamp, and non-transparent perirenal tissue
about 4cm in thickness (Figure-1). Each model

has 13 calyces at different directions for PRA
training (Figure-2). The texture is made to simu-
late that of human body. Artificial stones can be
pre-placed in the kidney for relevant manipula-
tions. Both fluoroscopy and ultrasound guided
PRA practice were feasible, and repetitive punc-
ture and usage by multiple trainees were proved
during experimentation. Genuine surgical equi-
pment and tools were applied at the user’s pre-
ference, including C-arm (SIREMOBIL Compact
L, Siemens, Muenchen, Germany), ultrasound set
(Flexfocus 400, BK Medical, Herlev, Denmark),

Figure 1 - a) non-biological model; b) cross section of the model.

Figure 2 - a) Practice of fluoroscopy guided PRA; b) Puncture, C-arm at 20 degrees; ¢) Guidewire placement, C-arm upright
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lithotripter ( Lithoclast Master, EMS, Nyon, Swit-
zerland), 8.6-9.8F semirigid ureteroscope (Olym-
pus, Hamburg, Germany), 26F rigid nephroscope
(Olympus, Hamburg, Germany), 16F peel-away
sheath (Urovision, Bad Aibling, Germany), Am-
platz serial dilators and sheaths (Cook Medical,
Spencer, USA), and Alken coaxial telescopic me-
tal dilators (Olympus, Hamburg, Germany).

With the success from experiments, we
started a study for validation of the model as a
training tool of fluoroscopy guided PRA. Experts
(> 60 cases of PCNL) were invited to perform PRA
in the same fashion as in real operating theatre.
An independent observer judged the successful
PRA. Only experts with successful PRA were con-
sidered for the questionnaire-based assessment of
face and content validity. The experts rated the
models using the questionnaire, which was based
on a 5-point Likert scale, with 1 denoting very bad
and 5 as excellent. Novices (urologists without
prior PRA experience) received an orientation
course in terms of standard fluoroscopy-guided
PRA, the model anatomy of the pelvicaliceal sys-
tem after injecting contrast medium and their in-
tended direction of the access tract, and observed
a live procedure demonstration. Baseline assess-
ment of puncture and wire placement skills (twice)
was done by a single, independent expert obser-
ver noting the novice perform PRA in an appro-
priate way. Objective parameters such as overall
procedural time, x-ray exposure time, and access
attempts were noted (pretest) for evaluation of
construct validity. Then the novices received two
1-hour sessions of supervised training to facilitate
PRA skill learning. The novices further attempted

Table 1 - Results of face and content validity (experts).

to perform PRA twice using the same scenario
(posttest) after 24 hours. Differences in objective
parameters between the posttest and pretest de-
monstrated the skill acquisition of novices. SPSS
13.0 software (IBM Software, USA) was used for
data comparative analysis. P < 0.05 was regarded
as of statistical significance.

RESULTS

From October 2010 to February 2012, 11
experts and 37 novices in PRS participated in the
present study. Although all 11 experts successfully
accomplished the fluoroscopy guided PRA, only 9
fulfilled the questionnaire on face and content va-
lidity. A total of 37 novices performed PRA on the
model, and complete evaluation of 30 was avai-
lable. Those excluded were either of unavoidable
circumstances or novices with incomplete baseline
or posttest data.

At the experts’ view, the overall appraisal
and graphics of the model were 4 (1 as very bad
and 5 as excellent). Simulation complexity was
given 3 because of the dilated collecting system
by majority of experts. All experts had consen-
sus of the model as an excellent training tool for
PRA. Most experts claimed practice on this model
covered most key steps of PRS and agreed on the
possibility of using the model as an assessment
tool. However, further validation studies are con-
sidered necessary. Overall face and content validi-
ty are summarized in Table-1. In the analysis for
construct validity, experts significantly outperfor-
med the novices with shorter time on task, redu-
ced time of X-ray exposure, and fewer attempts

Questionnaire Subjective field Median score (range, 1-5)
1 Overall appraisal 4 (3-5)

2 Simulation of ease/complexity 3(3-4)

3 Graphics 4 (3-5)

4 Training tool 5(9)

5 Assessment tool 4 (3-5)
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to puncture (Table-2). In pretest and posttest com-
parison, novices demonstrated significant acquisi-
tion of skills in reducing the total procedural time
and fluoroscopy time, and decreasing the number
of attempts to puncture (Table-3).

Table 2 - Construct validity (experts and novices).

foam layer, embedded in silicone gel, enclosed in
chicken carcass, or wrapped in full thickness skin
flap (9-13). Fluoroscopy or ultrasound guidance,
or both, could be used for PRA practice. These
models were claimed to be low cost and simple

Data parameters studied Expert Novices F p-value
(n=9; mean + SD) (n =30; mean + SD)
Total time (S) 183.11 +£29.40 278.00 + 50.30 28.73 <0.0012
X-ray exposure time (S) 109.22 + 19.93 183.13 + 38.83 29.84 <0.0012
Number of attempts 1.28 + 0.44 2.35+0.65 21.61 <0.0012
aStatistically significant(p < 0.05).
Table 3 - Acquisition of skills (novices).
Data parameters studied Novice pretest (mean Novice posttest (mean + SD) F p-value
+ SD)
Total time (S) 278.00 + 50.30 189.93 + 52.18 44.30 <0.0012
X-ray exposure time (S) 183.13 + 38.83 121.97 + 32.81 43.43 <0.0012
Number of attempts 2.35+0.65 1.43+0.50 37.60 <0.0012

2 Statistically significant(p < 0.05).

DISCUSSION

Simulation based surgical education has
been addressed for years (5). It is shown surgical
skills can be acquired through deliberate practi-
ce in the laboratory outside the operating theatre
(3,6). Within this purpose, however, few models
have been established in the literature for PRA
training and they are of 3 categories: ex-vivo mo-
dels, virtual reality simulator, and non-biological
trainer or models (7).

In ex-vivo or biological models, porcine
kidneys are used for its similarity in anatomy and
size to that of human (8) and are either hidden in
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to set up. The equipment used in clinical practice
could be employed. Teaching and skill acquisi-
tion were practicable. However, no vigorous va-
lidation has been performed. When a specific wet
lab, the wet-lab-use-only equipment and tools,
organ harvesting, storage and preparation were
all taken into account, the cost practicing on such
models would not be low.

In recent years, virtual reality simulators
(VRS) have been given more attention. A great ad-
vantage of VRS is that, apart from various scenarios
of different levels for repetitive practice, it can pro-
vide objective data of certain critical parameters for
trainees and evaluators to analyze (14). The PERC
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Mentor™ (Simbionix, Lod, Israel) is such a VRS de-
signed to train PRA skills under fluoroscopy, inclu-
ding X-ray orientation, puncture, aspiration, and
guidewire manipulations. In 2005, Knudson et al.
(15) and colleagues demonstrated the face, content
and construct validity of this particular VRS throu-
gh a prospective randomized study. And then a few
reports affirmed its usefulness as a training adjunct
with discounted overall realism and tactile feedba-
ck (16,17). Tract dilation and intrarenal manipula-
tions are not provided.

In the aspect of non-biological bench mo-
dels, they are scarce in the literature. In 2011 EAU
annual meeting, Schoppler et al. (18) in their poster
announced to have developed such a model with a
plastic cup cut in half on which some plastic tubes
were fixed. The apparatus was then positioned in
a box filled with agar-agar for drying before PRA
training. No detailed description was provided.
The Limbs €& Things Ltd. (Bristol, UK) has another
commercial silicon PRA trainer. It has two separate
parts each for ultrasound and fluoroscopy guided
practice, £500 and 680 respectively. The models
are semitransparent with molded, non-dilatable
collecting system inside. In our experimentations,
the trainer became leaking after 1-2 punctures and
was easy to see through from outside, hindering
realistic simulation. The coarse tactile feeling of the
silicon material was unpleasant for tract dilation.

Our non-biological bench model was the
first in the literature of its kind designed by expe-
rienced endourologists together with a dedicated
manufacturer willing to modify at the feedback of
experimentations. It was to let trainees understand
the concept of using fluoroscopy in 3D manner.
Complexity of procedure was not the training ob-
jective. Some may argue it is too easy, but this
model was meant for the first step in the learning
curve. The texture was adjusted close to that of
human with a good sealing effect because of the
consistent nature of mixed silicon material. Al-
most unlimitedly repetitive puncturing was allo-
wed without significant leakage. Tract dilation,
sheath insertion, pelvicaliceal inspection and in-
trarenal lithotripsy with preplaced stones could
also be performed. Each model cost about $550
and was ready for use. For the consideration of
cost-effectiveness, we recommend tract establish-
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ment be performed after multiple trainees have
successfully placed their guidewires in the collec-
ting system. In this way, each setup could allow up
to 6 trainees to practice complete PRS procedure
at a time. Since no ethics and animal disease were
involved, little extra investment on the lab equi-
pment and environment was required. Genuine
clinical equipment and tools could be employed
and any space safe for fluoroscopy would be su-
fficient. Exposure to the equipment, tools, actual
X-ray, and proper lead wear was also helpful for
simulating real operating theatre environment.

In our study, all experts successfully ac-
complished the PRA procedure. According to the
experts’ comment, practice on this model covered
most key steps of PRS. The tactile feedback was
close-to-reality in puncturing and tract dilatation.
With the summary of questionnaire, face and con-
tent validity were demonstrated. For a training
model to be effective, construct validity, which
distinguishes the level of training (19,20), has to
be proved. In the present study, this was clearly
demonstrated by comparing the results of experts
with those of novices. With the supervised training
of 2 hours, the improvement of trainees in terms
of time and number of attempts reached close to
expert level. Experts did not have pre-test hands-
-on practice and simplicity of the model and “hot
hands” effect even with a 24h wash-out may play
a role. However, a learning process was detected
by the pretest and posttest analysis, meaning the
improvement of skills had taken place.

Like any other non-biological model, our
training model has certain limits. It has no overla-
pping ribs and does not simulate the movement of
kidney or complications of bleeding and periorgan
injuries. Though the face, content and construct
validity were demonstrated in our study, an ap-
propriate curriculum was to be set up. Parallel stu-
dies may be required to compare the effectiveness
among different modalities before a structured
curriculum for PRA training is built up. Transfe-
rability means that the skills acquired in the lab
can be translated into the performance in the true
clinical settings (21). However, this is extreme-
ly difficult to fulfill. Live animal model with an
anesthesiated pig had been created by us in 2008
(unpublished data) similar to that reported by
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Mishra et al. (14) who used such one to replicate a
live surrogate for assessment of predictive validity
or transferability of the PERC Mentor. Similar tre-
atment may be applied to test the transferability
of other training tools, including our model.

CONCLUSIONS

Our non-biological bench model provi-
des a new method for PRA training. It is feasible
for both fluoroscopy and ultrasound guided PRA
practice and is ready for repetitive and multiple
use. The face, content and construct validity as a
training tool were demonstrated in our study. This
model allows contact with PRA skills and could be
applied to the first step in the learning curve.
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ABSTRACT ARTICLE INFO

Objective: Analysis of renal excretory system integrity and efficacy of radiofrequency  Key words:

ablation with and without irrigation with saline at 2°C (SF2). Carcinoma, Renal Cell; Ablation
Materials and Methods: The median third of sixteen kidneys were submitted to radio-  Techniques; Therapeutics; Hyper-
frequency (exposition of 1 cm) controlled by intra-surgical ultrasound, with eight mi-  thermia, Induced; Catheters
nutes cycles and median temperature of 90°C in eight female pigs. One excretory renal

system was cooled with SF2, at a 30ml/min rate, and the other kidney was not. After

14 days of post-operatory, the biggest diameters of the lesions and the radiological  IntBrazJ Urol. 2014; 40: 93-9
aspects of the excretory system were compared by bilateral ascending pyelogram and
the animals were sacrificed in order to perform histological analysis.

Results: There were no significant differences between the diameters of the kidney
lesions whether or not exposed to cooling of the excretory system. Median diameter of
the cooled kidneys and not cooled kidneys were respectively (in mm): anteroposterior:
11.46 vs. 12.5 (p = 0.23); longitudinal: 17.94 vs. 18.84 (p = 0.62); depth: 11.38 vs. 12.25
(p = 0.47). There was no lesion of the excretory system or signs of leakage of contrast
media or hydronephrosis at ascending pyelogram. Accepted after revision:
Conclusion: Cooling of excretory system during radiofrequency ablation does not sig- ~ September 17,2013
nificantly alter generated coagulation necrosis or affect the integrity of the excretory

system in the studied model.

Submitted for publication:
March 04, 2013

INTRODUCTION However, heat is heterogeneously distrib-
uted. Generally, there is a major heating close to
The rationale of the use of radiofrequency  the needle and lower temperature in the outer
(RF) in medicine is based on the generation of  tissues, since there is no uniform heat conductiv-
heat in order to destroy cells. ity to the surroundings (2). A simple needle is
At temperatures 60-100°C range, there  capable to produce a maximum lesion of 1.6 cm

is instant protein coagulation that frequently  of diameter (3).

evolves to coagulation necrosis (1). Consequent- Although not extensively studied, the use
ly, the ideal working temperature varies from 50  of saline in the excretory system before or during
to 100°C throughout the target tissue (2). radiofrequency ablation may interfere in the heat
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distribution and consequently in the efficacy and
complications of the method.

We evaluated the integrity of the excre-
tory system and efficacy of renal radiofrequency
in an animal model with and without irrigation of
the excretory system, using saline at 2°C.

MATERIALS AND METHODS

After approval of the local Ethical Com-
mittee in Animal Research (protocol 041/03) and
technique standardization during a pilot study
using 12 kidneys of 6 animals, 16 kidneys of 8
female pigs free of specific pathogens (SPF - Spe-
cific Pathogen Free) of Large White breed, with
ages from 54 to 62 days of life, weighting 15.5 to
26 kg, were studied.

The animals were adequately anesthetized
(sodic thiopental, 2mg/kg; midazolam 0.1 mg/kg;
alfentanil 0.1 mg/kg and pancuronium bromete
0.1mg/kg), submitted to oro-tracheal intubation
and mechanic ventilation (Takaoka®) and placed
on a horizontal dorsal decubitus. Then, it was per-
formed a median longitudinal laparotomy, the kid-
neys were identified and the bladder was incised.

One of the ureteral meatus was catheter-
ized with a double-lumen 7 Fr catheter in order
to perform cooling using saline at 2°C (using a
digital thermometer Testo 106-T1® for control) at
a medium flow of 30ml/min. Eight kidneys were
randomly distributed, 4 animals at right and 4 at
left, and the perfusion was initiated two minutes
before the ablation, as proposed by Margulis et al
(4). One of the ports of the catheter was used to
infuse and the other to collect the cooled saline.

A generator model 1500 (RITA Medical
Systems, Mountain View, California, maximum
potency of 150W) was used to apply radiofre-
quency under direct vision in the medium third of
both kidneys of each animal (n = 16), using a 1cm
exposition needle and ultrasound control, keeping
a constant distance between the center of the ab-
lation area and the excretory system in all cases. It
was used a cycle of 8 minutes and a medium tem-
perature of 90°C. The catheter was removed and
the bladder was sutured.

After ablation was completed, the medium
temperature of the liquid that was returning from
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the double-lumen catheter was 13.5°C. Animal
temperature was controlled intra-rectally and var-
ied from 37 to 37.5°C.

After 14 days, the integrity of the collect-
ing system was evaluated using bilateral ascend-
ing pyelogram in vivo, injecting 5ml of iodine
contrast after incision of the bladder and catheter-
ization of both ureters.

The kidneys were removed and opened
(convex part) and the biggest dimensions of the
lesion were recorded: longitudinal, anteroposteri-
or and depth, using a digital capiler rule as previ-
ously proposed (5,6).

Cellular viability was confirmed by histo-
logical aspect and presence of coagulation necro-
sis after hematoxilin-eosin stain. Next, the ani-
mals were sacrificed and the histopathologic exam
was performed by a blind examiner, who was not
aware of which side was cooled.

The size of the studied population (8 ani-
mals, 16 kidneys) was based on a pilot study us-
ing 14 animals (28 kidneys) and similar protocols
in the literature. The “SAS System for Windows”
(Statistical Analysis System), version 6.12. “SAS
Institute Inc.”, 1989-1996, Cary, NC, USA and the
t-Student tests were used to compare the mea-
sures. Significance level was 5% (p < 0.05).

RESULTS

The sample was quite homogeneous, given
the animals weight and the kidney dimensions,
with elevated p values (Table-1). There was no le-
sion of the excretory systems, signs of contrast
leakage or hydronephrosis during ascending py-
elogram.

All kidneys showed a lesion with a central
area of coagulation necrosis, and the tubules and
glomerules lost their cellular limits, with intense
eosinophilia in the cytoplasm and areas with total
destruction of cellular architecture and no nucle-
us. In the middle of the area of necrosis, some
vessels with thrombosis and recanalization were
observed, showing that heat ablation also dam-
aged vessels, adding ischemic lesion to the area
previously irrigated by those vessels. In the tran-
sition area with viable locals, it was possible to
identify a well defined circle around the central
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Table 1 - Sample data of the animals submitted to thermoablation using radiofrequency.

MEDIAN SD MIN. MAX. P-VALUE
Animal (kg) 21.44 3.58 15.1 26
High (C) (mm) 111.38 5.7 945 117

p =0.995
High (mm) 101.39 7.24 90.3 111
Width (C) (mm) 50.18 438 44.2 56.7

p=0.232
Width (mm) 51.69 3.78 44.9 56.7
Thickness (C) (mm) 23.86 1.56 22.3 26.9

p =0.329
Thickness (mm) 24.63 1.86 22.6 28.1

SD = Standard deviation; MIN = Minimum; MAX = Maximum; (C) = Cooled kidney

necrosis. It is a transition area with acute tubular
necrosis (ATN), with hypereosinophilia of the tu-
bular cytoplasm, nuclear basophilia and alteration
of the glomerular architecture with inflammatory
infiltrate. Cell viability in the area is uncertain,
and it may or may not show tissue recovery.

There was no significant difference be-
tween the groups in terms of area of lesion, what-
ever considered diameter (Tables 2 and 3).

Media of diameters of lesion of the cooled
and not cooled kidneys were, respectively (mm):

Anteroposterior: 11.46 vs. 12.5 (p = 0.23)

Longitudinal: 17.94 vs. 18.84 (p = 0.62)

Depth: 11.38 vs. 12.25 (p = 0.47)

There were no differences between the

closest and the more distant areas in the irrigated
kidneys. The microscopic aspects of lesions were
very similar, independently of cooling of excre-
tory system. There was no difference at histopa-
thology and coagulation necrosis area between
the groups (p > 0.05) (Figure-1).

In the urothelium areas close to the tissue
submitted to RF it was observed a light distortion
of the urothelial architecture. The umbrella cells,
that form the most superficial layer of the urothe-
lium, were bigger in size, vacuolated, suggesting
entrance of liquid in the intracellular space due to
alteration of permeability. There was also inflam-
matory process and some areas of subepithelium
fibrosis. In some regions there was a massive lost of

Table 2 - Median size of the lesions of cooled and not cooled kidneys (mm).

MEDIAN SD MIN. MAX. P - VALUE

AP-C 11.46 1.3 10 13.2
p=0.232

AP 12.5 2.21 9.3 16.9

Longitudinal - C 17.94 2.81 13.1 22.2
p =0.625

Longitudinal 18.84 3.7 13.3 25.4

Depth - C 11.38 1.77 7.6 13.3
p = 0.467

Depth 12.25 2.41 7.8 15.8

SD = Standard deviation; MIN = Minimum; MAX = Maximum; AP = Anteroposterior; (C) = Cooled kidney
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Table 3 - Size of the lesions in each animal (mm).

Cooled kidney Kidney not cooled

AP Long. Depth AP Long. Depth
Pig 1 11.3 17.8 13.5 10 13.1 7.6
Pig 2 13.2 18 14.2 10 174 11.3
Pig 3 12 22.5 15.8 13.2 16.6 12.7
Pig 4 16.9 25.4 11 11.7 18.9 13.3
Pig 5 13.1 17.2 12.5 12.2 17.4 12
Pig 6 13 19.7 12.1 10.2 21 11.6
Pig 7 9.3 13.3 7.8 13 22.2 12.2
Pig 8 11.2 16.8 1141 114 16.9 10.3

AP = Anteroposterior; Long = Longitudinal

Figure 1: A) external aspect of the lesion; B) Ascending pyelogram without alterations; C) macroscopic aspect of the excretory
system; D) Microscopy, 40X, urothelium.
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cellular layers, with a single layer of paving stone
cells. However, the alterations were discrete without
cellular necrosis. Actually the urothelium showed
signs of regeneration, with recovery of layers. Mi-
croscopic aspects of urothelium were very similar in
the kidneys submitted to cooling or not.

DISCUSSION

Heat lesion of urothelium during thermoab-
lation of renal tumor with radiofrequency is one of
the complications of this form of treatment (7).

In the studied model, cooling of excretory
system did not alter coagulation necrosis or inter-
fere with the integrity of urothelium after 14 days
of surgery, adding data to previous studies that
limited evaluation to 74.8 to 107 days of protocol.

In order to define the sample size, we
considered the study by Chang et al (8) that used
six animals. Also, the present study was based
on a pilot protocol that allowed the necessary
standardizations with 12 kidneys of 6 animals,
finishing with 28 kidneys and 14 animals. There
was also intra-individual pairing: the same ani-
mal was submitted to two different forms of RF
ablation allowing the use of a small population in
order to obtain relevant statistical data (4), spar-
ing experimental animals according to the best
practices of animal experimentation.

We used ablation under direct vision, since
porcine perirenal fat is scarce (9), favoring lesion
of neighbor structures. In humans, this layer is
less than 1 cm of thickness, with better protection
and thermal isolation during RF ablation.

We defined a median temperature of 90°C,
capable to destroy tissues (1) during eight min-
utes, in one cycle, since this pattern proved to be
effective during the pilot study.

The way to evaluate the renal lesion cre-
ated by RF is also not standardized in literature,
since it is quite irregular. Some use a formula to
calculate the volume of an ellipse (10), others use
only the greatest diameter (11) or both diameters
multiplied. We believe that the analysis of the
three biggest diameters (longitudinal, anteropos-
terior and depth), as described by Gettman and
Rehman (5,6) is more accurate since allows tridi-
mensional analysis of the lesion.
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Lesions have a wedge form, probably due
to the segmental pattern of renal circulation, with
the flow running from the medulla to the cortex.
When central flow is interrupted, the area down-
stream becomes ischemic and suffers infarct. So
the tissue necrosis after RF ablation is obtained
not only by heat but also by occlusion of vessels,
followed by ischemia. The present study shows
that the longitudinal diameter is around 6mm
greater than the anteroposterior and depth diam-
eters. These data were obtained in normal renal
tissue. Maybe in tumor tissue the interaction with
RF may be different.

The organ to be submitted to RF may be
accessed by laparotomy, laparoscopy or percuta-
neously, the latter cheaper and less aggressive,
that can be performed under local anesthesia and
sedation (12). The advantage of ablation by lapa-
rotomy or laparoscopy, using an intra-surgical ul-
trasound is the capacity of direct visualization of
the tumor and possible concurrent tumor lesions.

Image control during the procedure is
fundamental to avoid lesions of neighborhood or-
gans or even incomplete ablation. Unfortunately,
there is still no image method able to fulfill this
task and identifies the needle and its eventual re-
positioning (13).

In the present study, confirmation of cel-
lular viability by histopathology is justified since
there is no adequate correlation of radiologic
image and histopathology after renal radiofre-
quency (14). The median temperature of the re-
turning liquid by the double-lumen catheter of
13.5°C is in accordance to other experiments in
literature (4,15).

Anidjar et al (16), in 1999, studied the ex-
perimental model of heat ureteral lesion in pigs,
coagulating all median upper ureter circumfer-
ence using an electrical scalpel. After a median
interval of 9 days, there was a marked hydrone-
phrosis in all animals. Besides, current literature
about lesions of excretory systems during tumor
ablation by radiofrequency shows that in the ma-
jority of cases the lesion occurs in the first 15
days after the procedure (7,17). Also, maximal
extension of necrosis is detected after 7 days of
RF (7,18), which corroborates our analysis after
14 days of protocol.
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In relation to the absence of difference of
the size of lesion whether the kidney was cooled
or not, Landman et al experiment (15) showed that
during cooling performed exclusively by ureteral
catheter, intraparenchymal temperature was not al-
tered, since renal temperature depends mainly of
arterial flow, that keeps the organ stable, as long
as the flow is not obstructed. In that manner, it is
possible to understand the results, independently of
the cooling effect of the excretory system, proved
but not completely explained.

On the other hand, although not statisti-
cally significant, it is important to observe a con-
stant difference of 1mm less in the media of the
lesion diameters of the cooled kidneys (Tables 2
and 3). It is important to confirm the clinical im-
portance of this aspect since it can alter the effi-
cacy of RF during cooling of excretory system of
human beings. Long term studies with oncological
data are necessary (19).

Hwang et al (20) also showed evidences,
although fragile, that cooling of excretory system
may alter the clinical results of RF. They observed
a variation of the median diameter of the ablat-
ed area of cooled kidneys in relation to those not
cooled after 7 days of post-operatory: 7.5% (P =
0.002) and 9.6% (P = 0.008), respectively.

The size of the lesion is not constant, and
each situation is different in terms of interaction
with the energy source and tissue response. The
variation of the lesion size probably is related to
the high blood flow of kidneys (15).

The comparison of the results of the present
study with those related to biliary duct cooling dur-
ing thermoablation with RF (21) shows that cool-
ing is capable to reduce significantly the possibility
of fistula or stenosis of biliary ducts. Some possible
explanations can be discussed why the same was
not observed in the urothelium. First, the epithelium
linings are different. Second, urine and bile compo-
nents are different and may have different electri-
cal proprieties. And finally, space disposition of the
biliar tree and of the urinary tract are different.

In the kidney, major complications occur
after lesion of ureter or pelvic-ureteral junction,
away from the renal cortex. In the liver, intra-he-
patic lesion of the biliar ducts may present signifi-
cant damages.
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Also, the exposition of the needle was
smaller in the present study (Icm) in relation to
previous ones (3cm) (20) and intentionally was
not place upon the excretory tract (7). So our re-
sults are related to lesions close to the urothelium
and further studies are needed for more profound
lesions with bigger damage to the urothelium and
to test the consequences of cooling.

Some aspects differentiate our study: the
use of in vivo retrograde pyelogram (most studies
used ex vivo (20)), lower morbidity of retrograde
cooling in relation to antegrade (that requires
nephrostomy), avoiding dissemination, bleeding
and additional trauma (20), use of hystopathol-
ogy to measure the lesion, ablation under direct
vision and use of intrasurgical ultrasound in order
to maximize accuracy of ablation, data collection
and hystological interpretation without knowl-
edge of cooling, avoiding bias and the use of sa-
line in order to avoid complications in the event
of leakage and absorption.

Main limitations of our study are the ab-
sence of median and long terms data and not use
of an oncological model, as occurred with other
studies (4,7,20) as well as the low exposition of
the needle (1cm) avoiding lesion of the excretory
tract, although the clinical significance of the le-
sions is questionable (4,7,20).

CONCLUSIONS

Cooling of the excretory tract during abla-
tion of renal parenchyma did not alter significantly
the integrity of the urothelium and did not interfere
with the area of coagulation necrosis generated by
RF in relation to conventional ablation, without
cooling, microscopically and radiologically.
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ABSTRACT

Introduction: The aim of this study was to evaluate the effect of selective serotonin reup-
take inhibitors (SSRIs) on testicular tissue and serum malondialdehyde (MDA) levels in rats.
Materials and methods: A total of 40 male Wistar albino rats, 5.5-6 months old, were
equally divided at random into five groups: group 1 was the control group, group 2 re-
ceived sertraline 10mg/kg (p.o), group 3 was administered fluoxetine 10mg/kg (p.o), group
4 received escitalopram 10mg/kg (p.o), and group 5 (n = 8) was administered paroxetine
20mg/kg. Each dose was administered orally for two months. Johnsen'’s criteria were used
to categorize spermatogenesis. Johnsen’s method assigns a score of 1 to 10 to each tubule
cross-section examined. In this system, a Johnsen score of 9 and 10 indicates normal histo-
logy. Serum luteinizing hormone (LH), follicle-stimulating hormone (FSH), and testosterone
levels were evaluated. Serum MDA levels were also measured.

Results: The mean Johnsen scores were 9.36 + 0.33, 9.29 + 0.32, 8.86 + 0.48, 9.10 + 0.56,
and 8.33 + 0.90 in control group, sertraline group, fluoxetine group, escitalopram group,
and paroxetine group, respectively. The Johnsen score was significantly lower for paroxe-
tine group compared with the control group (p < 0.05). The mean FSH level increased only
in the sertraline group. With the exception of the fluoxetine group, the testosterone levels
were lower in all groups compared with the control group. The total testosterone level was
significantly lower in the sertraline group compared with the control group [40.87 (22.37-
46.8) vs. 15.87 (13.53-19.88), p < 0.01]. There were no significant differences between the
groups with respect to the MDA and LH levels (p = 0.090 and p = 0.092).

Conclusion: These data suggest that SSRIs have a negative effect on testicular tissues. This
negative impact is markedly greater in the paroxetine group. To determine the exact me-
chanism of action of these drugs on testicular tissue, well-designed randomized controlled
clinical studies are needed on a larger population.
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INTRODUCTION of cases, isolated male factors to be the cause in
309 of the occurrences, and both male and female

The incidence of infertility ranges from  factors to be the cause in the remaining 20% of

10% to 15% among couples (1,2). Examining the  cases (1). Therefore, male factors are either direc-
etiology of infertility among couples reveals isola-  tly or indirectly involved in approximately 50%
ted female factors to be the cause in 40% to 50%  of infertility cases. Spermatogenesis is performed
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by germ cells in the seminiferous tubules. The ba-
sic process includes stimulation of Sertoli cells by
follicle-stimulating hormone (FSH), which is se-
creted from the pituitary gland, and the stimula-
tion of testosterone synthesis following Leydig cell
stimulation by luteinizing hormone (LH), which is
also secreted from the pituitary. For this reason,
FSH, LH, and testosterone are used as markers of
spermatogenesis and testicular activity in males.
Abnormalities or disruptions in sperm production
are indicated by deterioration of sperm number
and movement and may result in infertility (3).
Many factors affect the male reproductive system
and lead to infertility. Among the etiological fac-
tors of male infertility, varicocele, sexual factors,
congenital anomalies, urogenital infections, endo-
crine disorders, and immunological factors are all
important, and idiopathic causes of semen alte-
ration account for up to 75% of cases (4). Addi-
tionally, obesity, radiation, climate, environment,
occupation, and drug usage may also affect male
fertility (5-8). Antidepressants and antipsycho-
tic agents are extensively used, both in the short
and long term, depending on various indications.
Among the agents used in psychiatric practice
are monoamine oxidase inhibitors, tricyclic an-
tidepressants, selective serotonin reuptake inhi-
bitors (SSRIs), serotonin and noradrenaline reup-
take inhibitors, selective noradrenaline reuptake
inhibitors, noradrenaline and dopamine reuptake
inhibitors, noradrenergic and specific serotonergic
antidepressants, and benzodiazepines, with SSRI
medications accounting for the majority of drugs
prescribed (9). SSRI drugs include fluoxetine, flu-
voxamine, sertraline, paroxetine, citalopram, and
escitalopram. SSRIs are frequently prescribed, and
their use is directly proportional to the frequency
of mental disorders, observed in 6-18% of the po-
pulation (10,11). Approximately 80% of psychia-
tric disorders diagnosed are depression and an-
xiety, for which SSRIs are the first-line drug in
treating these conditions (10,11). Both disorders
are observed more frequently at reproductive ages,
i.e., between the ages of 15 and 50 years. Indeed,
SSRIs are frequently used, and they constituted
65% of all new drugs prescribed for 20.5 million
psychiatric patients in the year 2000. Approxima-
tely 6 million males have been reported to use SS-
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RIs (11). Among these, sertraline, paroxetine, and
fluoxetine are very well known drugs used to treat
premature ejaculation, particularly in urological
practice (12).

Oxidative stress is a disturbance in the ba-
lance between the production of reactive oxygen
species (ROS) and antioxidant defenses, which can
damage DNA, proteins, and lipids, ultimately lea-
ding to apoptosis or necrosis in living cells. Several
factors cause oxidative stress, including drugs. In
the last decade, the SSRI class of drugs has been
reported to be associated with sexual dysfunction,
gastrointestinal disorders, insomnia, headaches,
anorexia, weight loss, nausea, diarrhea, and palpita-
tions as well as both male and female infertility (13).
The relationship between the serotonergic system
and male reproductive system has been evaluated
only in a limited number of studies. In this study,
the effects of SSRIs on testicular tissue and serum
malondialdehyde (MDA) levels were investigated.

MATERIALS AND METHODS

This study was approved by the local ethics
committee (ethical approval number 2011-HA-
DYEK-047). A total of 40 male Wistar albino rats,
5.5-6 months old, were used in the study. The ex-
perimental animals were housed at 18-22°C throu-
ghout the study period of 8 weeks and had free
access to rat food and tap water ad libitum. All sur-
gical procedures were performed under xylazine/
ketamine anesthesia in sterile conditions. The rats
were randomly divided into five groups of eight as
follows: group 1 was the accepted control group,
group 2 received 10mg/kg sertraline, group 3 was
administered 10mg/kg fluoxetine, group 4 received
10mg/kg escitalopram, and group 5 was administe-
red 20mg/kg paroxetine. Each dose was administe-
red orally for two months, as previously reported in
the literature (14-16). All groups were compared to
the control group. In addition, the sertraline group,
fluoxetine group, escitalopram group, and paroxe-
tine group were compared to identify their differen-
ces in Johnsen scores.

Both testes of all rats were harvested for
pathologic examination. Each testis was cut into
two halves, placed in a 10% formalin solution, pro-
cessed by routine histological methods, and embe-
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dded in paraffin blocks. The sections were cut by
a rotary microtome and stained with hematoxylin
and eosin. The stained sections were studied un-
der a light microscope to evaluate spermatogenesis.
Johnsen’s criteria were used to categorize sperma-
togenesis. This system describes the preservation of
spermatogenesis, on a scale from 1 to 10, according
to the absence or presence of the main cell types ar-
ranged in order of maturity. A Johnsen score of 9 or
10 indicates normal histology, a score of 8 signifies
hypospermatogenesis, a score of 3-7 implies ma-
turation arrest, a score of 2 indicates germinal cell
aplasia (Sertoli cells only), and a score of 1 repre-
sents tubular fibrosis (Table-1). The germinal epi-
thelium of at least 50 tubules was assessed for each
testis, and the mean Johnsen’ score was calculated
for each rat. Blood samples from the inferior vena
cava were stored in heparin-free tubes for bioche-
mical analyses. After centrifugation (2000 x g for
15 min at +4°C), the serum samples were stored and
frozen at -70°C.

Biochemical Analysis
Blood samples were drawn into Vacutainer
serum separator tubes and allowed to clot for 20

minutes at room temperature before the serum was
separated by centrifugation (1500 x g for 10 min at

Table 1 - Modified Johnsen score system.

4°C). The serum samples were then separated from
the clot within one hour of blood collection, trans-
ferred to a clean test tube, and stored at -70°C until
examination. Rat LH, FSH (Cusabio Biotech, Chi-
na), and testosterone (Uscn Life Science Inc., Chi-
na) were measured using ELISA kits according to
the manufacturers’ instructions. Serum MDA levels
were also measured using a method based on reac-
tion with thiobarbituric acid (TBA) at 90-100°C (17).
Serum MDA levels were considered to indicate lipid
peroxidation and oxidative stress.

Statistical analysis

The Kruskal-Wallis test was used to com-
pare continuous data between groups. For multiple
comparisons, the Bonferroni-adjusted Mann-Whit-
ney U test was employed. Continuous data are gi-
ven as the median and interquartile range (quarter
1 to quarter 3). A p-value of < 0.05 was considered
significant. Analyses were performed using SPSS
19 (IBM SPSS Statistics 19, SPSS Inc., IBM Co., So-
mers, NY).

RESULTS

The mean Johnsen scores were 9.36 +
0.33, 9.29 + 0.32, 8.86 + 0.48, 9.10 + 0.56, and

Johnsen score

Description

I'\JOJ-bU‘IO')\IOOLDS

—_

N

Full spermatogenesis

Slightly impaired spermatogenesis, many late spermatids, disorganized epithelium
Less than five spermatozoa per tubule, few late spermatids
No spermatozoa, no late spermatids, many early spermatids
No spermatozoa, no late spermatids, few early spermatids
No spermatozoa or spermatids, many spermatocytes

No spermatozoa or spermatids, few spermatocytes

Spermatogonia only
o germinal cells, Sertoli cells only

No seminiferous epithelium
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8.33 + 0.90 for the control group, sertraline group,
fluoxetine group, escitalopram group, and paroxeti-
ne group, respectively (Table-2). The Johnsen score
was significantly lower for paroxetine group when
compared with control group (Figures 1 and 2 and
Table-2). There were no statistically significant di-
fferences in Johnsen score between the other groups
(p > 0.05). FSH levels were lower in the fluoxetine
group, escitalopram group, and paroxetine group
compared with the control group (p < 0.001). The
mean FSH level increased only in the sertraline

group. In contrast, the FSH levels were significantly
decreased in groups 3 and 5 compared with group
2 (p < 0.001) (Table-3). With the exception of the
fluoxetine group, the testosterone levels were lo-
wer in all groups compared with the control group.
The total testosterone level was significantly lower
in the sertraline group compared with the control
group [40.87 (22.37-46.8) vs. 15.87 (13.53-19.88), p
< 0.01] (Table-3). The serum LH and serum MDA le-
vels did not significantly differ between the groups
(p = 0.090 and p > 0.092, respectively).

Table 2 - The spermatogenesis results according to Johnsen Score System in the testicular tissues of rats.

Groups n Mean + Std. Deviation p
Control 8 9.36 £ 0.33

Sertraline 8 9.29+£0.32

Fluoxetine 8 8.86 +0.48 0.021
Escitalopram 8 9.10+0.56

Paroxetine 8 8.33 + 0.9020¢

Total 40 8.99 + 0.65

#Different from Group 1, Different from Group 2, ¢ Different from Group 4.

Figure 1a - Spermatogenesis with a Johnsen score of 9.8 in
the control group. A seminiferous tubule with normal sper-
matogenesis is seen.

Figure1lb - Complete spermatogenesis. Spermatogonia,
spermatocytes, spermatids and many spermatozoa are
seen from the basement membrane toward the lumen of the
seminiferous tubule (H-E, x400).
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Figure 2a - Spermatogenesis with a Johnsen score of 7.8 in
paroxetine group (H-E, x100).

Figure 2b - Spermatogonia, spermatocytes and many early
spermatids are seen. No late spermatids and spermatozoa
are present (H-E, x400).

DISCUSSION

Infertility is defined as the inability of cou-
ples to achieve pregnancy within 12 months des-
pite regular and unprotected intercourse (1). Drugs
have been reported to play a possible role in the
etiology of male infertility. Recently, it has been
reported that SSRIs may affect semen parameters
(13). SSRIs increase the amount of serotonin in
the synaptic clefts by inhibiting serotonin reup-
take pumps. To elucidate the relationship between
infertility and the use of SSRIs, we need to inves-
tigate the relationship between serotonin and the
urinary system. In the urinary system, serotonin
receptors have been reported to be located in the
vas deferens and are responsible for contraction
(18). Serotonin receptors have also been identified
in the testes, where they have been shown to play a
role in the regulation of testicular blood flow (19).
Moreover, serotonin receptors are also present in
the epididymis on epithelial, neuroendocrine, and
mast cells (20). In the epididymis, the serotonin
receptors 5-HT2A and 5-HT3 play a role in sperm
maturation. Tryptophan hydroxylase, which con-
verts tryptophan to serotonin, has been detected in
epithelial and neuroendocrine cells in the epididy-
mis and is also likely to support the local synthesis
of serotonin in this region. Studies suggest that
serotonin receptors are located in Sertoli cells and
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are likely to play a role in spermatogenesis (21).
Testosterone is known to be synthesized by LH
released from Leydig cells in the interstitial area
and to play a role in spermatogenesis. Serotonin
receptors, particularly 5-HT2, have been co-loca-
lized with LH, and studies have shown that sero-
tonin receptors can bind LH to Leydig cells or play
a role in the synthesis of testosterone in Leydig
cells. Therefore, serotonin may affect sperm func-
tion. The relationship between serotonin receptors
and spermatozoa has also been investigated. It has
been speculated that 5-HT2A and 5-HT3, detected
in the tail of the sperm, play a role in the activity
of spermatozoa (22). According to several studies,
a lack or excess of serotonin may also lead to a
deterioration of sperm parameters (23,24).

The first study on the relationship between
male infertility and the use of antidepressants was
published more than four decades ago. In 1966,
Simpson incidentally identified a spermatogenesis
disorder in a patient using trimipramin, a tricyclic
antidepressant, with the diagnosis of schizophre-
nia (25). Several years later, subsequent studies
confirmed this observation (26). Most of the en-
suing studies were conducted in the mid-1980s
using tricyclic antidepressants, as it was before
the introduction of SSRIs into clinical practice.

Serotonin plays a role in spermatogene-
sis, and excess serotonin can lead to sperm dys-
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Table 3 - The Serum hormones and MDA levels of all groups and statistical comparisons.

Groups Median (IQR) p
Control 6.22 (3.16-11.03)
Sertraline 3.55 (1.64-6.33)
LH (mIU/mL) Fluoxetine 2.57 (1.92-5.17) 0.090
Escitalopram 2.45 (1.04-3.89)
Paroxetine 2.52 (1.59-5.72)
Control 2.7 (1.71-3.6)
Sertraline 4.77 (3.42-7.48)
FSH (mIU/mL) Fluoxetine 1.4 (1.11-1.95) » <0.001
Escitalopram 1.72 (0.82-2.29) »
Paroxetine 1.87 (1.35-2.16)
Control 40.87 (22.37-46.8) »
Sertraline 15.87 (13.53-19.88)
Testosterone (ng/mL) Fluoxetine 42.05 (34.31-54.75) » 0.001
Escitalopram 39.72 (33.07-47.27) »
Paroxetine 38.4 (34.28-44.37) »
Control 2.15 (1.35-2.88)
Sertraline 3.2 (2.48-3.95)
MDA (pumol/L) Fluoxetine 2.8 (2.03-3) 0.092
Escitalopram 2.65 (2.23-3.2)
Paroxetine 2.25 (1.83-2.73)

1QR = Interquartile range (quarter 1 to quarter 3).  There was statistical significant differences from group 2.
LH = Luteinizing hormone; FSH = Follicle-stimulating hormone; MDA = Malondialdehyde

function. The negative effects of increased serum
and urinary serotonin levels on semen parameters
have been reported in many studies (23,27). In
this context, in their study investigating 70 infer-
tile patients aged 20 to 40 years old, Gonzales et
al. reported that increased serum serotonin levels
are associated with deterioration in sperm num-
ber and function (23). In a clinical study, Tanrikut
and Schlegel reported the detailed examination of
two patients with primary infertility and a history
of SSRI use. Semen analysis conducted after the
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first and second months following the disconti-
nuation of SSRI use showed the normalization of
semen parameters in both patients (28). The fact
that the semen parameters returned to normal in
the time period specified suggests that SSRI usage
may have decreased these sperm parameters due
to an emission or ejaculation disorder, rather than
a sperm production disorder (28). Indeed, it has
been reported that SSRIs may cause emission and
ejaculation disorders (29). In the study of Tanrikut
and Schlegel, it was reported that 78% of cases
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showed DNA fragmentation, which has been sho-
wn to be significantly associated with the use of
SSRIs (28). In another study conducted by Tanri-
kut et al., 35 healthy male subjects with a mean
age of 33.9 + 11.1 years were administered pa-
roxetine for 5 weeks (30). This study showed no
significant change in semen parameters following
drug intake, whereas the DNA fragmentation rate
increased from 13.8% to 30.3% after drug intake.
Consequently, the researchers reported that SSRIs
result in misreading of the DNA code by inhibiting
DNA binding by AP-2 (30).

In one study, 74 male patients (group 1)
who were receiving treatment for depression (ci-
talopram, escitalopram, fluoxetine, paroxetine, or
sertraline) and were known to be previously fer-
tile were compared with 44 healthy fertile adults
(group 2) who were not undergoing depression
therapy. In that work, the sperm counts were
found to be 61.2 + 11.4 million and 186.2 + 31.4
million in groups 1 and 2, respectively, while the
rates of motile sperm were determined to be 48.2%
+ 4.6% and 66.2% + 4.4%, respectively. These di-
fferences were found to be statistically significant
(31). In the same study, the group receiving tre-
atment was shown to have significantly poorer
sperm morphology. It was also observed that the
deterioration of semen parameters was directly
proportional to the duration of drug use. In a large
study that evaluated 530 infertile male patients,
SSRI usage alone was shown to be associated with
motility disorders among several factors affecting
infertility such as age, smoking, and body mass
index (32). The effect of SSRIs on semen parame-
ters has been evaluated in experimental studies. In
a study by Kumar et al., fluoxetine, sertraline, flu-
voxamine, and citalopram were demonstrated to
negatively affect semen parameters and showed a
spermicidal effect (33). They proposed that the SS-
RIs bound to sulfhydryl groups in the sperm mem-
brane and impaired ATP synthesis in the sperm by
interacting with phospholipids. Similarly, in our
study, the Johnsen scores were decreased in all
groups compared with the control group.

As reported previously, a deficiency that
occurs in Sertoli or Leydig cells will be indicated
by an FSH, testosterone, or LH surge (3). SSRIs can
affect reproductive hormones. In one study, rats
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were administered fluoxetine orally for 60 days,
which led to decreased testicular, epididymal, and
prostate volumes and reduced sperm counts and
motility. Significantly decreased serum testostero-
ne and FSH levels were also detected at the end of
the investigation (34). The same study also sho-
wed reduced pregnancy rates in rats administered
fluoxetine compared with the control group. Our
study showed that serum FSH levels were decre-
ased in the fluoxetine group, escitalopram group,
and paroxetine group compared with the control
group, whereas they were increased in the sertra-
line group. Several mechanisms have been pro-
posed to explain the reduction in hormone levels,
including serotonin inhibition of LH binding to
Leydig cells (35). The previously mentioned stu-
dy by Tanrikut et al., which included 35 healthy
male volunteers who received paroxetine for 5
weeks, also demonstrated reduced levels of serum
testosterone and estradiol (30). Notably, however,
the FSH, LH, and prolactin levels were all normal.
Other studies have also reported that SSRIs do not
affect serum hormone levels (36).

Oxidative stress is associated with an in-
creased rate of cellular damage induced by oxygen
and oxygen-derived oxidants, commonly known
as reactive oxygen species (ROS) (37). The major
targets of ROS are membrane lipids, in a process
known as lipid peroxidation. Oxidative stress is
a pathophysiologic process that is common in a
number of disease states (37). It is also acknow-
ledged that testicular tissues and spermatozoa are
very sensitive to ROS attack and lipid peroxida-
tion. The susceptibility of testicular tissues to oxi-
dation is attributed to the high polyunsaturated
fatty acid content of sperm membranes (1). The
effect of drugs on semen parameters has been re-
ported in rat models and clinical studies (38). Se-
rum MDA levels are considered to indicate lipid
peroxidation and oxidative stress. In this study,
however, there was no statistical relationship be-
tween SSRIs and oxidative stress.

In conclusion, according to data obtained
in clinical and experimental studies, the presence
of serotonin receptors in the vas deferens, epidi-
dymis, testis, Sertoli and Leydig cells, and sperm
cells support the hypothesis that SSRIs are likely
to worsen semen parameters and affect fertility.
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Our study demonstrated that spermatogenesis was
affected in all groups, but the most prominent
effect was observed in the paroxetine group. To
elucidate the exact mechanism by which SSRIs
and serotonin affect sperm, more experimental
studies and larger randomized trials are needed.
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ABSTRACT

Objective: To analyze the oxidative damage and histopathological alterations caused
by ischemia-reperfusion (I/R) injury and ameliorative effects of carvedilol (CVD) in the
rat testis.

Materials and Methods: Twenty-one male rats were randomized into 3 groups as follo-
ws: Group I (n = 7); control (sham) group, Group II (n = 7); I/R group, in which I/R
injury was performed by torsing the left testis 720° clockwise for 2 hours and detorsing
for 2 hours. Group III (n = 7); CVD treatment group; in addition to I/R process, one-
-dose of CVD was administered (2mg/kg, i.p) 30 min. before detorsion. Levels of an-
tioxidant enzymes, superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px)
and levels of malondialdehyde (MDA) and protein carbonyl (PC) were determined in
testicular tissues and serum of rats. Testicular tissues were also examined histopatho-
logically and Johnsen scores were determined.

Results: Activities of SOD and GSH-Px in serum and testicular tissues were increased
by I/R, but administration of CVD decreased these levels (p < 0.001 and p = 0.001).
Significantly increased MDA levels in serum and testicular tissues were decreased by
CVD treatment (p < 0.001 and p = 0.001). Concerning PC levels in serum and testicular
tissues, there was no statistically significant difference between the groups (p = 0.989
and p = 0.428). There was not a statistically significant difference in terms of mean
Johnsen scores between the groups (p = 0.161).

Conclusions: Administration of CVD decreased oxidative damage biochemically in the
rat testis caused by I/R injury, but histopathologically no change was observed betwe-
en all of the groups.
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INTRODUCTION

Ischemia-reperfusion (I/R) injury is a de-
leterious clinical entity in the organism that oc-
curs when blood circulation is restored after an
episode of acute ischemia. In this type of injury
the blood supply of the tissue is interrupted ini-
tially which leads to damage of metabolically ac-

tive tissues, but the restoration of blood flow to
the tissues, which initiates paradoxic cascade of
events, leads to further cellular and tissue damage
eventually (1). There is increasing evidence that
the oxidative stress (0S), which is associated with
the over-production of reactive oxygen species
(ROS), constitutes the basic pathophysiological
process of I/R injury (1,2).
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In clinical settings, testicular torsion
(TT) is a typical I/R injury of the testicular tis-
sues, which is one of the most serious urologic
emergencies encountered mostly in newborn and
adolescent males (3). TT causes testicular injury
leading to potential serious sequela of subferti-
lity, so immediate diagnosis and intervention is
mandatory (3,4). Although the main pathologi-
cal mechanism of the testicular injury following
TT has not been completely understood, the I/R
established during torsion and detorsion and OS
generated by these events has been implicated
as the main factors in cellular and tissue dama-
ge (4,5). In addition to showing the activation of
several antioxidant defense mechanisms to avoid
the tisssue damage due to ROS, which included
the production of endogenous antioxidant en-
zymes such as superoxide dismutase (SOD) and
glutathione peroxidase (GSH-Px), the alterations
in the serum and tissue levels of lipid peroxida-
tion product malondialdehyde (MDA) and protein
denaturation product protein carbonyl (PC) have
also been been analyzed in related studies to de-
lineate the damaging effects of ROS (1-5).

In numerous previous studies it has been
clearly shown that the administration of exoge-
nous antioxidants or ROS scavenger agents have
prevented or minimized the oxidative injury in
testicular tissues due to TT in rats (3-9). Carvedi-
lol [1-[carbazolyl-(4)-oxy]-3-[(2-methoxypheno-
xyethl)amino]-2-propanol] is a third-generation
vasodilator agent which is used in the treatment
of hypertension, ischemic heart disease and con-
gestive heart failure (10,11). It selectively blocks
al-receptors and non-selectively antagonizes 1
and f2-adrenoceptors (1,11). Carvedilol (CVD) and
some of its metabolites also display antioxidant
activity and this antioxidant characteristics of CVD
have been shown in previous in vitro studies and
animal models (10-14). In this experimental stu-
dy, it was aimed to assess the potential antioxidant
effects of CVD in a rat model of testicular I/R in-
jury. For this purpose, the biochemical and patho-
logical effects of I/R and CVD in testicular tissues
and serum of rats have been investigated. To our
knowledge, this is the first study in the English li-
terature which investigated the antioxidant effects
of CVD against I/R in the rat testicular tissues.
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MATERIALS AND METHODS

Animals

The study was conducted on 21 male adult
Wistar-albino rats, 5-6 months old and weighing
between 270-330g. The protocol of the study was
approved by the local Ethics Committee of Gazios-
manpasa University School of Medicine (2011-HA-
DYEK-018), in which the animal care and experi-
mental procedures were executed in compliance
with the principles of the NIH Guide for the Care
and Use of Laboratory Animals (NIH publication
no. 85-23, revised 1985). The rats were housed in
cages (3 animals/cage) under temperature control-
led standard conditions with free access to stan-
dard rodent food and water.

Experimental design

The animals were anaesthetized with in-
traperitoneal ketamine injection (50mg/kg). All
of the surgical procedures were performed under
sterile conditions through standart left inguinos-
crotal incisions. After entrance to the scrotum, tu-
nica vaginalis was opened and the left testis was
delivered to the surgical field. The left testis was
rotated 720° in a clockwise direction and main-
tained torsed by fixing it to the scrotum by 4/0
polyglactin suture for 2 hours with the closure of
inguinoscrotal incision. Afterwards the spermatic
cord was detorsed and the testis was reperfused
for additional 2 hours. At the end of the ischemia
and reperfusion period (4 hours) left orchiectomy
was performed, 3-4mL of blood was drawn from
the inferior vena cava of each rat and the animals
were sacrificed by decapitation.

The rats were randomly divided into three
experimental groups as follows; Group 1 (n = 7),
sham operated control group (sham), the rats in
this group underwent excision of the left testis af-
ter sham operation. Group 2, (n = 7), ischemia-re-
perfusion group (I/R); this group of animals ser-
ved as the injurious control group and underwent
torsion/detorsion procedures as explained before.
Group 3, (n = 7), comprised the CVD treatment
group (I/R+CVD) in addition to I/R process the
animals in this group received CVD (2mg/kg, i.p.)
30 min. before detorsion. Carvedilol tablets (Dila-
trend®, 6.25mg, Roche, Turkey) were dissolved in
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normal saline as explained in a previous study and
administered intraperitoneally (10). The harvested
testicular tissues were longitudionally bisected.
The halves of the testicular tissues were imme-
diately stored at -80°C pending for biochemical
analysis and the remainder halves were fixed in
10% formalin for histopathological examination.

Biochemical assays

All of the testicular tissues were washed
three times in cold isotonic saline (0.9% [v/w])
solution and wet tissue weights were obtained.
The tissues were then homogenized in ice-cold
Tris-HCl buffer solution (pH 7.4, 0.2mmoL/L and
50/39.9 [v/v]), within a homogenizer (Ultra Turrax
Type T25-B; IKA Labortechnic, Staufen, Germany)
for 2 min at 11200 x g. The homogenate was cen-
trifuged at 3500 x g for 60 min. and a supernatant
was obtained. The levels of GSH-Px were deter-
mined in the supernatant, and MDA and PC levels
were studied in the homogenate. For a further ex-
traction procedure, the supernatant was extracted
in ethanol/chloroform mixture (5/3, v/v). After a
second centrifugation at 3500 x g (20 min.), the
clear upper layer (the ethanol phase) was taken
and used for SOD activity determination. All pro-
cedures were performed at 4°C and icepacks were
used to maintain the temperature during the ho-
mogenization procedure. The principle of the SOD
activity determination method was based on the
inhibition of nitroblue tetrasolium reduction by
the xanthine-xanthine oxidase system as a su-
peroxide radical generator. One unit of SOD was
defined as the enzyme activity causing 50% inhi-
bition in the nitroblue tetrazolium reduction rate.
The SOD activity was expressed as units per mg
tissue protein (u/mg prot). GSH-Px was measured
by the enzymatic reaction which was initiated by
addition of H O, to the reaction mixture contai-
ning reduced glutathione, NADPH and glutathio-
ne reductase and the change in the absorbance at
340nm was monitored by spectrophotometer. The
activity of the enzyme was given in p/mg prot.
The MDA levels in testicular tissues were analyzed
by a method based on the reaction with thio-
barbituric acid at 90-100°C. In the thiobarbituric
acid test reaction, MDA or MDA-like substances
and thiobarbituric acid react together to produ-
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ce a pink pigment with an absorption maximum
of 532nm. The results were expressed as nanomol
per gram wet tissue (nmoL/g wet tissue) calculated
by using a standard graphics, which was prepared
with serial dilutions of standard 1,1,3,3-tetrame-
thoxypropane. The PC contents were determined
spectrophotometrically (GBC Cintra 10 E UV/Visi-
ble spectrophotometry, Melbourne, Australia) with
the reaction of the carbonyl group with 2,4-di-
nitrophenylhydrazine to form 2,4-dinitropheny-
lhydrazone. The results were given as nanomoles
of protein carbonyl per milligram of protein.

Histopathological evaluation

The testicular tissues were fixed in 10%
neutral formaldehyde solution. The tissues were
processed for paraffin embedding and 5um thick
paraffin sections were obtained and stained with
hematoxylin and eosin staining for light micros-
copic analysis. The same pathologist who was
unaware of the experimental procedures exami-
ned the samples histopathologically. The testes
were examined for the presence of coagulation
type necrosis and the morphological changes in
the nucleus of the germ cells. Coagulation type
necrosis was classified into four grades as follo-
ws: Grade 0 showed an absence of coagulative ne-
crosis in the seminiferous tubules, Grade 1 slight
coagulation, < 25% of the seminiferous tubules
containing evidence of necrosis, Grade 2 indicated
moderate degree of coagulation with > 25% of the
tubules containing variable degrees of necrosis,
Grade 3 indicated severe coagulation with > 75
% of the tubules demonstrated necrosis. A total
of twenty tubular sections for each testicular tis-
sue were evaluated and to assess spermatogenesis
mean Johnsen score was calculated according to
the Modified Johnsen Scoring system explained
elsewhwere (Table-1) (15).

The findings of histopathological evalua-
tion are shown in Figures 1 to 3. The testes of rats
in Group 1 (control group) indicated the presen-
ce of normal testicular structure and seminiferous
tubular morphology with full spermatogenesis
(Figure-1). The coagulative necrosis (CN) seen in
different grades in all groups and the distortion
of tubules are presented in Figure-2. Furthermo-
re, degeneration in the germ cells characterized
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Table 1 - Histological criteria and the modified Johnsen score system for assessment of spermatogenesis.

Score Histologic properties

—_
o

Full spermatogenesis
Slightly impaired spermatogenesis, many late spermatids, disorganized epithelium
Less than five spermatozoa per tubule, few late spermatids
No spermatozoa, no late spermatids, many early spermatids
No spermatozoa, no late spermatids, few early spermatids
No spermatozoa or spermatids, many spermatocytes
No spermatozoa or spermatids, few spermatocytes

Spermatogonia only

N W s o1 0 N o ©

No germinal cells, Sertoli cells only

—_

No seminiferous epithelium

Figure 1 - Histological sections of rat testes stained with hematoxylin and eosin. Full spermatogenesis is seen in control
group (H-E, x400).

Figure 2 - Coagulative necrosis (CN) in the seminiferous tubules. a) Grade 1 coagulative necrosis, a few seminiferous tubules
containing evidence of necrosis; b) Grade 2 coagulative necrosis; ¢) Grade 3 coagulative necrosis with loss of seminiferous
tubule epithelium, edema and sloughed germinal cells (H-E, x200).
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by giant cells and vesicular nuclear changes were
seen in I/R group rats (Figure-3).

Statistical Analysis

Kruskall-Wallis tests were used to compare
the biochemical and histopathological parameters

Figure 3 - Giant cells and vesicular nuclear changes in the
germ cells after I/R (H-E, x400).

among groups. When Kruskall-Wallis test results
were significant, Bonferroni adjusted Mann-Whit-
ney U test was used in the paired comparison. The
continuous variables are presented as the mean
+ standard deviation and range (min-max val-
ues). Categorical variables were compared by Chi-
Square test. Categorical variables are presented
as counts and percentages. A p-value < 0.05 was
considered significant. Analyses were performed

by using commercial software (IBM SPSS Statis-

tics 20, SPSS inc., an IBM Co., Somers, NY).
RESULTS

The results of serum SOD, MDA, GSH-PX
and PC values in all groups are presented in Table-2.
The serum MDA level increased in the I/R group in
comparison to sham group but single dose CVD ad-
ministration reduced serum MDA levels significantly
(p < 0.001). However, there was no significant di-
fference between groups in terms of PC levels (p =
0.989). Similarly, SOD and GSH-Px activities were
also increased in the I/R group when compared to
control group, but CVD treatment reduced SOD and

Table 2 - The serum antioxidant activities and levels of MDA and PC in all groups and statistical comparisons.

Group 1 Group 2 Group 3 P
(SHAM) (n=7) (I/R) (n=7) (IR+CVD) (n=7)
SOD 12.87 + 0.31 16.78 + 0.64 11.73 £+ 0.65
<0.001
(U/mL) (12.42-13.3) (15.7 - 17.52)2 (11.05 - 12,72)2°
MDA 1.62 £0.28 3.24 + 0.62 1.17 £0.1
<0.001
(umol/L) (1.28 - 2.07) (2.46 - 3.99)? (1.05-1.32)20
GSH-Px 1.97 +0.48 3.85+0.92 1.9+0.33
0.006
(U/mL) (1.37-2.55) (1.98 - 4.68)2 (1.42 - 2.46)"
PC 403.79 £ 44.27 400.83 + 46.83 426.23 + 94.29
0.989
(nmoL/mL) (353.45 - 470.18) (340.36 - 465.82) (360-597.82)

Data are shown as mean + standard deviation and range (min-max).

2 There was statistically significant difference from group 1.

b: There was statistically significant difference from group 2.

SO0D = Superoxide dismutase; MDA = Malondialdehyde; GSH-Px = Glutathione peroxidase; PC = Protein carbonyl.
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GSH-Px activities in comparison to the I/R group (p
< 0.001 and p = 0.006, respectively).

The results and the analysis of testicular tis-
sue MDA, PC, SOD and GSH-Px values in all groups
are presented in Table-3. The tissue levels of MDA
increased in the I/R group in comparison to sham-
-operated group and a single dose CVD treatment
ameliorated MDA levels in testicular tissues signi-
ficantly (p = 0.001). Statistically significant diffe-
rence was not detected between groups in terms of
PC levels (p = 0.428). SOD and GSH-Px activities
increased in the I/R group but one dose of CVD in-
jection caused decreased SOD and GSH-Px activities
in comparison to I/R group as well (p < 0.001 and p
= 0.001, respectively).

At histopathological examination of the
testicular tissues, there was no statistically signifi-
cant difference between all of the groups in terms of
mean Johnsen scores and nuclear changes in germ
cells (p = 0.161 and p = 0.115, respectively). Altough
I/R caused increase in grade 1 coagulation necrosis
in testicular tissue significantly, CVD treatment did
not provide a decline in the proportion of grade 1
coagulative necrosis in comparison to I/R group (p =
0.018) (Table-4).

DISCUSSION

Although it is treated appropriately within
the recommended time, TT may still result in testi-
cular damage and infertility. It has previously been
shown that the mammalian testes are highly sen-
sitive to the oxidative insult and the most impor-
tant component of post-torsion testicular damage
is oxidative injury (2-9,16,17). The pathogenetic
mechanism of I/R injury has been mostly attribu-
ted to the overgeneration of ROS (4,7,8,10,11,18).
The ROS have destructive effects on various cellular
components in the organism leading to increased
microvascular permeability, interstitial edema, loss
of membrane integrity, impaired vasoregulation,
inflammatory cell infiltration, parenchymal cells
dysfunction and eventually necrosis (2,5,8,15).

During the ischemic phase of I/R process
a hypoxic condition develops in the testicular tis-
sues due to disruption of the blood flow. Conse-
quently, hypoxic conditions prevail and tissue ATP
production decreases because of limited oxygen
available in the tissue. Calcium influx into the in-
tracellular compartment increases, leading to con-
version of hypoxanthine deoxygenase to xanthine

Table 3 - The antioxidant enzyme activities and levels of MDA and PC in testicular tissues of all groups and statistical

comparisons.

Group 1 Group 2 Group 3
p
(SHAM) (n=7) (I/R) (n=7) (I/R+CVD) (n=7)
SOD 0.04 + 0.01 0.14 £ 0.01 0.07+0.02
<0.001
(U/mg protein) (0.03-0.05) (0.12-0.15)2 (0.04-0.09)°
MDA 52.88 + 20.63 221.95 £ 38.13 88.73 £ 44.36
0.001
(nmolL/g wet tissue) (18.75-81.63) (192.18-299.34)¢ (27.54-158.33)°
GSH-Px 3.67 £1.41 10.56 + 2.97 3.58 +0.71
0.001
(U/g protein) (1,54-5,31) (7.41-15.01)2 (2.51-4.49)°
PC 55.38 + 23.16 61.67 £ 30.47 76.78 + 34.52
0.428

(nmoL/mg prot)

(31.79-95.42)

(27.9-117.17)

(35.15-144.09)

Data are shown as mean + standard deviation and range (min-max).

& There was statistically significant difference from group 1.
®: There was statistically significant difference from group 2.

S0D = Superoxide dismutase; MDA = Malondialdehyde; GSH-Px = Glutathione peroxidase; PC = Protein carbonyl.
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Table 4 - Johnsen scores and other histologic features in the testicular tissues of rats.

Group 1 Group 2 Group 3 p
(SHAM) (n =7) (I/R) (n=7) (IR+CVD) (n=7)
Johnsen Score 9.37 £ 0.37 8.77 +0.71 8.83 + 0.62 0.161
(8.95-9.9) (7.35-9.3) (7.9-9.8)

Grade of coagulative necrosis 0.018"
0 5 (71.4) 0 0

1 2 (28.6) 5 (71.4) 4 (57.1)

2 0 2 (28.6) 2 (28.6)

3 0 0 1(14.3)

Nuclear changes in germ cells (+) 0 1(14.3) 3 (42.9) 0.115

Data are shown as mean + standard deviation (min-max) and n (%).
" There was statistically significant difference between group 1and other groups.

oxidase, which is a superoxide generator enzyme
(2,7,8,17,18). Additionally, ischemic state stimula-
tes the chemotactic factors and leads to migration
of polymorphonuclear leukocytes to the ischemic
region, which also generates superoxide radicals
after reperfusion (17,18). Restoration of the blood
flow reverses this ischemic state but paradoxically
the harmful insult to the tissue increases. Oxygen
becomes abundant during the first 60-90 minutes
of reperfusion which promotes the toxic burst of
free oxygen radicals to invade neutrophils, ma-
crophages and residual parenchymal cells in the
affected tissues (18,19). Consequently, the enzy-
matic antioxidant defense system including SOD
and GSH-Px react to scavenge the deleterious
effects of free radicals to protect tissues from I/R
injury (1,3,4). The clinical implications of these
biochemical events can be summarized as follo-
ws: at the beginning torsion causes damage of the
testicular tissues due to ischemic process. After
rescue or detorsion procedure of the testis this da-
mage is aggravated by reperfusion injury (20-22).
In the early phases of tissue destruction the pro-
duction of excessive amounts of ROS reacts with
membrane lipids and results in lipid peroxidation,
eventually leading to loss of cellular components
of the tissue (21,22).
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Biochemical markers and parameters are
more sensitive in the acute phase of such injuries.
In other words, the changes in biochemical para-
meters occur earlier in comparison to morphologic
changes, so for the evaluation of testicular damage
after unilateral TT biochemical analysis would be
more informative than the histologic and morpho-
logic studies in the acute phase of I/R models (23).
The aim of this study was to investigate the early
biochemical changes in the testicular tissues of rats
subjected to I/R injury and determine the efficacy of
CVD administration on this deleterious condition,
which is an antihypertensive, vasodilator agent but
also has potent antioxidant activity (1,10,12,13).
The changes in the tissue antioxidant enzyme ac-
tivities and tissue levels of MDA and PC in the I/R
group showed evidence of I/R injury in the torted
rat testis. According to the statistical analysis of the
biochemical results the prominent beneficial effects
of CVD treatment could also be seen.

In the present study, it was observed that
the tissue levels of MDA, which is a lipid destruc-
tion product, was significantly increased in serum
and testicular tissues of I/R group rats. The eleva-
tion of MDA levels supported I/R injury on testi-
cular tissues. However, the levels of MDA returned
closer to sham group upon CVD administration.
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The changes in the tissue levels of PC could
not be argued in the same way of MDA, because va-
rying types of changes were determined in serum and
the testicular tissue levels of PC in the I/R group. Ac-
cording to our results, CVD acted as a prooxidative
agent in testicular tissues. In other words, CVD incre-
ased protein oxidation in testicular tissues. But these
changes in PC levels and comparisons between the
groups with regard to PC levels were insignificant.

The main treatment strategy in the preven-
tion of the harmful effects of oxidative stress was
the use of antioxidants in previous studies. In this
context, to date various drugs and chemicals have
been used to protect testes against I/R injury, such as
N-acetyl cysteine, zofenopril, caffeic acid phenethyl
ester (CAPE), erdosteine, L-carnitine, melatonin, eda-
ravone, dopamine, vit C, trimetazidine and Ginkgo
biloba (EGb 761) (2,4,5,7,8,17,23-25). As a non-
-selective B, B, and a -blocker agent, the mechanis-
ms of antioxidant action of CVD has not been fully
understood, but the greatest antioxidant activity has
been attributed to its main metabolites, which are
the hydroxylated compounds SB 211475, BM 910228
and SB 209995 (26). The suppressor activity of CVD
on superoxide activity in neutrophils and endothe-
lial protecting function in I/R injuries in liver, lung,
skeletal muscle, renal and heart tissues has also been
reported (1,10,13). According to these studies, CVD
also exerted anti-ROS and endogenous antioxidant
preserving functions, which led to protective proper-
ties against OS and successive I/R injury (1,11,13,26).

CVD is a highly lipophilic compound that is
rendering a high distribution volume and extensi-
vely bounding to high lipid containing tissues. This
molecular positioning of the compound within the
lipid bilayer and ability to pass through all biological
membranes, to enter cells and their subcellular com-
partments gave CVD the tendency to donate electrons
easily to scavenge the ROS (11,26). These anti-ROS
activities may be clinically relevant in post-ischemic
conditions, such as testis after TT, which seemed to
be protective and may have additional therapeutic
value in such I/R injuries by free radical scavenging
properties (11,26). This present study, which aimed to
evaluate the short term protective effects of CVD on
I/R injury of the rat testis, has shown that rats treated
with CVD before detorsion process sustained impro-
ved oxidative parameters. The antioxidant enzymes

acted against the ROS effects: in other words they
executed ROS scavenging activity by the help of an
antioxidant agent CVD. The chosen intraperitoneally
administered dosage of CVD followed the previous
studies related with I/R injury and CVD administra-
tion to avoid OS (1,10,12).

In this study, the histopathological changes
associated with TT injury in the acute phase were
mild. The statistical analysis of the investigated
parameters, especially mean Johnsen scores, yiel-
ded non-significant differences between all of the
groups. This may be attributed to the prementioned
issue that morphologic changes occur later in I/R in-
jury in comparison to biochemical alterations. Con-
sequently, not to investigate the lately seen patholo-
gical changes in the rat testis due to TT in another
group may be the limitation of this study. Additional
studies are required to examine late histopathologic
effects of I/R injury in the rat testis and chronic usa-
ge of CVD treatment.

CONCLUSIONS

The data obtained by the biochemical and
pathological examinations of the testicular tissues
of rats supported that TT caused I/R injury in the
rat testis as evidenced by the alterations in oxidati-
ve parameters both in serum and testicular tissues.
The results also demonstrated that treatment with
CVD attenuated the I/R induced testicular damage
through activation of antioxidant mechanisms. The-
se results may provide a potential therapeutic value
in the treatment of post-ischemic testicular dama-
ge and improve the fertility potential of the patients
who had testicular torsion and detorsion event in the
clinical base.
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ABSTRACT

ARTICLE INFO

Main findings: We reported a case of new-onset, multi-focal hepatic adenoma in an
18 year-old man with no classic risk factors occurring forty months after a renal
transplant from a cadaver donor. Histopathology of the adenoma was examined and
genotype and phenotype were also analyzed. Histopathologic examination of the ade-
noma showed no malignancy. Genotype and phenotype analysis revealed no HNF1a or
B-catenin gene mutations and no inflammatory infiltration. The patient was well and
disease-free postoperatively.

Case hypothesis: Hepatic adenoma occurs mostly in those taking oral contraceptives or
androgenic-anabolic steroids or in those with hereditary diseases. Hepatic adenoma in
a renal transplant recipient is rare and has only been reported in one case with glyco-
gen storage disease type Ia. Immunosuppressive treatment might have contributed to
the development of the neoplasm.

Promising future implications: Although malignant change occurs most often in
B-catenin gene mutation hepatic adenoma, surgical resection of the adenoma in a
patient under immunosuppressive therapy should be considered in order to avoid the
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possibility of malignant transformation or hemorrhagic rupture.

INTRODUCTION

The occurrence of hepatic adenoma is rare.
Only a single case of hepatic adenoma in a renal
transplant recipient has previously been reported
(1), and the patient involved suffered from glyco-
gen storage disease type la, a previously reported
risk factor. We here describe a case of new onset,
multi-focal hepatic adenoma in a renal transplant
recipient who had no classical risk factors.

Case hypothesis and rational
A man suffered from an idiopathic, afe-
brile, rapid progression of renal insufficiency

July 17,2013

with initial presentation of oliguria at the age of
18. After three years of hemodialysis, the patient
underwent a successful renal transplant from a
cadaver donor. Immunosuppressant therapy con-
sisted of prednisolone (Predonin®), mycophenolic
acid (Cellcept”), sirolimus (Rapammune®) and ta-
crolimus (Prograft®). No induction therapy was
used. For the transplant follow-up, the patient
underwent monthly laboratory studies including
whole blood and renal function tests. Post-trans-
plant creatinine levels were within normal limits.
Forty months after transplantation, two hepatic tu-
mors not seen in pre-operative imaging studies were
found incidentally during regular ultrasonography:
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a 5cm hetero-echoic mass at the left lateral seg-
ment and a 2cm hypo-echoic mass in the right
lobe. MRI showed one 23.4mm nodule at Segment
3 with hypointensity on TIW and hyperintensity
on T2W image. Two nodules at Segments 6 and 7
showed isointensity on the TIW and hyperinten-
sity on the T2W image. Serum alpha-fetoprotein
was 2.50ng/mlL, that is, within normal limits. The
patient was otherwise healthy and had no known
predisposing hereditary disease such as glycogen
storage disease, and did not take any medications
prior to the renal transplant. Viral hepatitis tests
were negative for hepatitis B and C. Ultrasono-
graphy-guided biopsy showed a low-grade dys-
plastic nodule. Due to suspected malignancy, the
patient underwent segmentectomy of S6 and S7
and partial segmentectomy of S3. Grossly, the tu-
mor was yellow in color with focal hemorrhage.
No capsule was seen. Microscopically the tumor
had blank-looking nuclei and was arranged in
trabeculae. The non-tumorous part was unrema-
rkable. The pathologic diagnosis was hepatic ade-

noma without evidence of malignancy. Genotype
analysis showed no mutations in either HNF1la or
B-catenin. Histopathology showed no evidence of
inflammatory infiltrate (Figure-1). At the present
time, thirty six months after surgery, the patient is
well and disease-free.

The IL-6 pathway plays an important role
in regulation of the inflammatory status of hepa-
tic adenoma. The deletion of 560-571 of exon-6
of the IL6ST gene that encodes the signaling co-
-receptor gp130 of IL-6 may lead to a persistent
inflammation in the absence of IL-6 (2). Based
on this concept, the somatic DNA sequences in
exon-6 of the IL6ST gene were identified in our
study. Genomic DNA in tumor tissue was purified
by QIAamp DNA Mini Kit (Qiagen). The genomic
DNA was amplified IL6ST exon 6 by touchdown
polymerase chain reaction with DNA templates
from the patient. The purified PCR products were
directly sequenced using Applied Biosystems 3730
DNA Analyzer. DNA sequencing was performed
using primers provided in Table-1. The sequences

Figure 1 - Immunohistochemistry analyses (200X). (A) Hematoxylin and eosin (H&E) stain; (B) L-FABP immunostaining.
Cytoplasmic and nuclear L-FABP expression was present in the tumor; (C) 8-catenin immunostaining. p-catenin—inactivated
normal membranous staining of hepatocytes was similar in the tumor and non-tumor liver; (D) SAA immunostaining. SAA
staining was absent in the liver specimen. These results indicate that the patient’s HA belonged to the no mutation, no

inflammation HA subtype.
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Table 1 - Sequence primer 5'->3'.

IL6ST EXON 6 genomic DNA amplification and sequencing
TAGTGACCAGCAGTTATATTGCAA
CGACTACAGTGTCAAATAAACTCTCA

of HA of our case represented the IL6ST-wide-type
sequence without any mutation (Figure-2).

Discussion and future perspectives

Hepatic adenoma (HA) is a rare, benign
neoplasm with an estimated incidence of < 5 cases
per million persons, but a higher incidence of 1-3
per 100,000 young women with a history of oral
contraceptive use (1-3). Patients diagnosed with
HA are typically younger women with long-stan-
ding oral contraceptive use. Other possible etiolo-
gies for HA include androgenic-anabolic steroid
use, congenital diseases including glycogen sto-
rage disease type I, IIl and IV, Klinefelter’s syn-
drome, and familial adenomatous polyposis, and
some drugs including clomiphene or danazol. The
potential for malignant change is extremely low.
Only a single case of hepatic adenoma in a renal
transplant recipient who suffered from glycogen
storage disease type la has been previously repor-
ted (4). The current case, to our knowledge, is the
first report of primary HA developing in a cada-
veric donor renal transplant male recipient with a
previous healthy liver and no known risk factors.

In our case, no hepatic lesions were vi-
sible in the pre-transplant abdominal CT. In the

follow-up period, immunosuppressants including
prednisolone, mycophenolic acid, sirolimus, and
tacrolimus were administered, and the patient to-
lerated these drugs well. No previous report has
demonstrated any correlation between HA and
the specific immunosuppressants taken by our
patient. In renal transplant recipients, adenomas
occur rarely, and the vast majority appears in ne-
phrogenic systems (5) and are related to the use
of azathioprine (6). Three cases of post-transplant
HA have been reported (7-9) that were attributed
to the use of cyclosporine (7). Immunosuppressi-
ve effects increase the incidence of malignancy in
transplant patients (10). The effect of immunosu-
ppressants on benign adenomas development has
not been well studied.

The typical characteristic of HA on ultraso-
nography is a well-demarcated hyper echoic lesion
that tends to heterogenous echogenicity if central
necrosis or hemorrhage is present. MRI has advan-
tages in distinguishing between different types of
hepatic neoplasms; however the findings for HA
vary, and some difficulties exist in distinguishing
between HA, focal nodular hyperplasia and well-
-differentiated hepatocellular carcinoma (11). And
the efficacy of percutaneous liver biopsy is limited

Figure 2 - The somatic DNA sequences in exon-6 of the IL6ST gene of our case represented the wide type sequence without

any mutation.

m N N N N EE N ENE NN =SSN NSNS
TGCACTGTTGATTATTTCTATCT

NS SN SR SRS SN SSES  TAE |ARSS SRS\ S, WIS 1SS - - -
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with a preoperative accuracy about 50% (11,12).
Definite diagnosis relies on surgical resection and
histopathology.

The incidence of hemorrhage increases in
proportion to the tumor size, especially when the
size is above 3-4cm’. Usually rupture of the HA
presents with acute abdominal pain and instabi-
lity of vital signs, and this presentation might be
misinterpreted in an immunocompromised patient
(13). It has been suggested that the higher inci-
dence of malignancy seen in transplant patients
is due to long-term immunosuppressive therapy
(14). Therefore surgical resection for a hepatic tu-
mor of undetermined nature in an immunocom-
promised patient such as our transplant patient is
a reasonable option.

HA can be classified into four groups:
Group 1, hepatocyte nuclear factor 1 alpha mu-
tations (HNF1a); Group 2, B-catenine mutations;
Group 3, presence of inflammatory infiltrate; Group
4, absence of inflammatory infiltrate (15). Of the-
se groups, B-catenine-activated HA has the highest
correlation with hepatocellular carcinoma.

The absence of liver-type fatty acid bin-
ding protein (L-FABP) indicates HNF1a mutations
and can be used to classify Group 1. A combina-
tion of GLUL overexpression and nuclear -catenin
staining indicates B-catenin-activating mutations
and can be used to classify Group 2. Positive serum
amyloid A protein (SAA2) staining can be used to
classify Group 3, the inflammatory filtrate group
(16). In our patient, HNF1a, B-catenin, and SAA
immunostaining were all absent in the liver speci-
men and the immunostaining analysis showed both
cytoplasmic and nuclear expression of L-FABP.
Therefore, these results showed that our case be-
longs to Group 4 (no mutations, no inflammatory
infiltrate), a group that represents only 5-10% of all
HA cases. The clinical relationship between Group
4 HA and immunosuppressants use is unknown at
present and should be studied further.

In the current case, we have reported the oc-
currence of new onset, multi-focal HA forty months
following a renal transplant from a cadaver donor
in a young man free from classic risk factors. The
lack of previously reported risk factors for develop-
ment of the adenoma leaves the suspicion that the
immunosuppressive treatment given to the patient
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contributed to its development. Surgical resection of
the adenoma seemed advisable because of the pos-
sibility of hemorrhagic rupture and, in an immuno-
suppressed patient, of malignant transformation.
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Retroperitoneoscopic pyelolithotomy: A minimally invasive
alternative for the management of large renal pelvic stone

Saurabh Sudhir Chipde, Santosh Agrawal

Department of Urology and Renal Transplantation, Sri Aurobindo Institute of Medical Sciences (SAIMS),
Indore (M.P.), India

ABSTRACT

Introduction: Large stones in renal pelvis can be treated with percutaneous nephrolithotomy (PCNL) or pyelolithotomy (either
by open or laparoscopic techniques). PCNL is difficult in undilated system. For pyelolithotomy, laparoscopy is more preferable
over the open surgery. Surgeons are more familiar with the tansperitoneoscopic anatomy than retroperitoneoscopic one, but
retroperitoneoscopic approach can be attempted if we anticipate the problems in the transperitoneal route.

Case: A fifty years old gentleman presented to us with the complaint of dull aching right flank pain. On ultrasonographic
examination, he was found to have a large stone in renal pelvis with minimal hydronephrosis and thickened omentum
on right side. Xray KUB showed a large radio-opaque shadow in renal area. We did the CECT-Urogram of the patient to
know the detailed anatomy, which showed a stone of 5.3 x 3.7 cm in right extra-rena pelvis without hydronephrosis and
a large focal area of marked fat stranding in omentum on the right side in mid and lower abdomen with swirling of fat
stranding on the superior aspect suggestive of omental infarction and torsion.

Due to undilated caliceal system, we preferred laparoscopic surgery over the PCNL in this patient. As whole of the omental
tissue was stuck on right side we decided to proceed with transperitoneoscopic route instead of retroperitoneoscopic one.
The DJ stent was inserted preoperatively.The surgery was performed in the flank position with three ports, one 10mm port
just antero-inferior to tip of 12th rib for camera and two 5mm working ports, one at anterior axillary line and other at
renal angle. We created the retroperitoneal space with the customized balloon, made with the glove-fingure.

Results: The operative time was 1 hour 40 minutes, and there were no intra or post-operative complications. The stone
was removed in toto. Patient was orally allowed on first postoperative day and foleys was removed on second day. patient
was discharged on day 2.

DJ stent was removed after 15 days. At two months follow-up the patient was asymptomatic.

Conclusion: The retroperitoneoscopic pyelolithotomy is a good alternative for removal of large stone in renal pelvis, with
the added advantages of no peritoneal contamination and a quick recovery of bowel function.
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EDITORIAL COMMENT

The video submitted by Drs. Chipde and
Agrawal nicely depicts a retroperitoneal, laparo-
scopic solution for removal of a large renal pelvic
stone. This patient’s case was further complicat-
ed by omental infarction and torsion, making a
transperitoneal approach very difficult. In 2013 it
is rare to find a case of large kidney stones that
cannot be treated with percutaneous nephroli-
thotomy. The authors mention that the lack of
hydronephrosis was a factor in their decision to
proceed via a laparoscopic approach. These issues
can usually be overcome by various retrograde
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transurethral techniques Cystoscopy with place-
ment of an open-ended ureteral catheter followed
by retrograde ureteropylography while the pa-
tient is in the prone position can nicely delineate
a non-dilated collecting system and can facilitate
percutaneous access (1).

There is a small subset of patients that
likely can benefit from laparoscopic stone surgery.
They are patients with large kidney stones and as-
sociated pathology that requires correction, such
as a ureteropelvic junction obstruction or ureteral
stricture. In patients with relative contraindica-
tions to a transperitoneal approach, the retroperi-
toneal approach is useful.
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Roboticnephrolithotomy and pyelolithotomy with utilization
of the robotic ultrasound probe

Khurshid R. Ghani, Quoc-Dien Trinh, Wooju Jeong, Ariella Friedman, Yegapan Lakshmanan, Mani Me-
non, Jack S. Elder

Vattikuti Urology Institute, Henry Ford Health System (KRG, QDT, WJ, AF, MM, JSE) and Department
of Pediatric Urology, Children’s Hospital of Michigan (YL, JSE), Detroit, MI, USA

ABSTRACT

Introduction: The treatment of large renal stones in children can be challenging often requiring combination therapy
and multiple procedures. The purpose of this video is to describe our technique of robotic nephrolithotomy and pyelo-
lithotomy for complex renal stone disease in children, and to demonstrate the utility of the robotic ultrasound probe to
aid with stone localization.

Materials and Methods: Robotic nephrolithotomy/pyelolithotomy was carried out in four consecutive patients. A robotic
ultrasound probe (Hitachi-Aloka, Tokyo, Japan) under console surgeon control was used in all cases.

Results: Two patients underwent robotic pyelolithotomy, one patient underwent robotic nephrolithotomy, whilst the
fourth patient underwent robotic pyelolithotomy and nephrolithotomy along with Y-V pyeloplasty for concurrent ure-
teropelvic junction obstruction. Mean operative time, blood loss and hospital stay was 216 minutes, 37.5 mL and 2 days,
respectively. The robotic ultrasound probe aided identification of calculi within the kidney in all cases. For nephroli-
thotomy it was helpful in planning the incision for nephrotomy. After nephrotomy or pyelotomy, stones were removed
using a combination of robotic Maryland forceps, fenestrated grasper or Prograsp. Antegrade nephroscopy introduced
through a laparoscopic port was used in all patients for confirmation of residual stone status. Two patients did not require
a ureteral stent in the post-operative period. One patient had a minor complication (Clavien Grade 2 - dislodged malecot
catheter). All patients were stone free at last follow-up.

Conclusions: Robotic nephrolithotomy and pyelolithotomy with utilization of the robotic ultrasound probe offers a one-
stop solution for complex renal stones with excellent stone-free rates.
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EDITORIAL COMMENT

The video by Ghani et al. nicely demon-
strates the techniques of robotic pyelolithotomy
and nephrolithotomy in children. The video high-
lights the use of intraoperative ultrasonography
using a specially designed probe that can be ma-
nipulated by the operating surgeon. Newer probes
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allow the surgeon to directly control the probe
with standard robotic instruments (1). Intraop-
erative ultrasonography has proven useful dur-
ing partial nephrectomy for tumor identification
to facilitate complete resection (2,3). It is useful
in parenchymal incision planning. It is especially
helpful in difficult cases such as the completely
intraparenchymal tumor (4).

3. Fazio LM, Downey D, Nguan CY, Karnik V, Al-Omar M, Kwan K,
et al.: Intraoperative laparoscopic renal ultrasonography: use in
advanced laparoscopic renal surgery. Urology. 2006; 68: 723-7.

4. Chung BI, Lee UJ, Kamoi K, Canes DA, Aron M, Gill
IS: Laparoscopic partial nephrectomy for completely
intraparenchymal tumors. J Urol. 2011; 186: 2182-7.

Hubert Swana, MD

Pediatric Urology

Nemours Children’s Hospital Orlando
Orlando, FL, USA

E-mail: hswana@nemours.org

126



doi: 10.1590/51677-5538.1BJU.2014.01.20

H.’“b VIDEO SECTION Vol. 40 (1): 127-128, January - February, 2014
i

Robotic Extramucosal Excision of Bladder Wall Leiomyoma

Khalid E. Al-Othman, Emad S. Rajih, Mohammed F. Al-Otaibi

King Faisal Specialist Hospital & Research Center, Riyadh, Saudi Arabia

ABSTRACT

Introduction: Multiple case reports and reviews have been described in the literature for bladder wall leiomyoma resec-
tion via different approaches. The minimally invasive partial cystectomy remains the most widely accepted technique;
however, case reports for enucleation of bladder wall leiomyoma have also been described. The purpose of this video is
to demonstrate the robotic extramucosal excision of a bladder wall leiomyoma, without cystotomy, but with complete
removal of the muscular layer.

Materials and Methods: A 35-year old male present with lower urinary tract symptoms and imaging showed bladder wall
mass with histopathology showed leiomyoma. The patient consented for mass excision with the possibility of a partial
cystectomy. The patient was placed in the supine, 30-degree Trendelenburg position during the procedure. A total of 4
ports were inserted. A 3-arm da Vinci robotic surgical system was docked, and the arms were connected. Extramucosal
excision was accomplished without cystotomy and muscle approximation was achieved by 2 0 Vicryle.

Result: The operative time was 90 minutes, blood loss of approximately 50mL and the patient was discharged after 72
hours with no immediate complications and a 6 months follow-up showed no recurrence.

Conclusion: Such a technique results in complete excision of the tumor, without cystotomy, and also maintains an intact
mucosa. These steps, in addition to decreasing the risk of local recurrence, also shorten the period of postoperative cath-
eterization and hospitalization.
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EDITORIAL COMMENT oma. This is a rare, but good example of how the

robot can be used to perform what in essence is a

Al-Othman and colleagues from Riyadh  partial cystectomy. The visualization was perfect,

Saudi Arabia present an elegant video demon-  the dissection meticulous and the reconstruction
strating the robotic excision of a bladder leiomy-  was beyond reproach.
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