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Figure-1 - Enucleation and morcellation were performed respectively during operation. A)
Incisions were performed from bladder neck to verumontanum level in terms of enucleating
prostate lobes. Black arrow shows laser probe and white arrow shows bladder neck, B) An
incision was performed from the bladder neck to the verumontanum level at 12 o'clock
position, black arrow shows laser probe, C) Incisions were continued to the bladder neck and
lateral lobe enucleation was completed; black arrow shows laser probe, D) Then, morcellation
was performed; black arrow shows the tip of morcellator. (Page 295)
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On the Editor’s Comment section, Prof. Leite, based on more recent knowledge in low grade (Gleason
6: [3+3] )prostate cancer, active surveillance protocols, and in recent International Society of Uropathology
(ISUP) recommendations, bring to us her more recent impression favoring the omission of the presence of
high grade prostatic intraepithelial neoplasia, in the anatomopathological reports of prostatic biopsies. For
the patients, the absence of the term “high grade…. neoplasia” for sure, results in less anxiety.
The approach of asymptomatic <1.0 cm lower pole kidney stones is a crucial dilemma in daily
practice, always resulting in debate. In the Difference of Opinion, Prof. Mazzuchhi, from University of Sao
Paulo, is favorable to treat it, (mainly in selected groups of patients). On the other hand, Drs. Ludwig and
Matlaga, from the John Hopkins University, advocates to not treat these patients, because three quarters of
the asymptomatic ones will not present symptoms and will not require therapeutic interventions, being better
conducted under surveillance and delayed intervention, if necessary.
The first Latin American Consensus of Overactive Bladder (OAB) is a supranational collaborative
group, that produced two literature reviews about this complexity neuro-urological entity, described in the
last decades: Part I: focusing on the definition of OAB, epidemiological aspects, and research aspects of OAB
(page 188), and the Part II (page 199), focusing on the therapeutics modalities (for primary treatment and for
refractory cases. In page 312, some Brazilian collaborators of the above mentioned reviews reported 83% of
success in the first 16 cases of sacral neuromodulator implantation in their country; the majority of the cases
were indicated for patients with refractory OAB.
An Indian Group from Chandigarh has shown no advantage with the use of isolated whole body
18FDG PET (or combination of PET and CT) versus exclusive computorized tomography for lymph node
evaluation in patients with muscle invasive bladder cancer , regarding costs (page 234).
The serum dosage of procalcitonin (PCT) has been popularized for septic patients worldwide. In a
South Korean study (page 270), PCT was the strongest predictor of septic chock in patients with urinary sepsis
due to acute pyelonephritis, secondary of ureteral calculi (area under curve ROC was 0.929).
Studies reporting minimally invasive procedures in pediatric population are scarce. In page 277, Patel
et al., from San Diego, California, reported the use of single site laparoscopic surgery in 44 children (mean age
6.9 years). They used commercial ports, and auxiliary instruments were inserted through fascial punctions.
There was only one conversion to open surgery.
Ather and Memmon from Karachi, Pakistan (page 321), reported a so innovative visual pictorial
questionnaire to evaluate lower urinary tract symptoms to be applied in illiterate people or among men with
low educational level, named VPSS Visual prostate Symptoms Score. VPSS score presented low correlation
with maximum urinary flux (Qmax), suggesting it to be a valid tool for poor and low education populations.
An ancient, but actual discussion is: what is the best approach in open surgery for large glands with
benign prostatic hyperplasia, suprapubic or retropubic ? Sakuramoto et al., from ABC School reported better
results for the retropubic surgeries, during the residents learning curve.
Returning to children and urinary dysfunction, investigators from Ankara demonstrated that medical
therapy is ineffective in more than 50% of kids presenting giggle incontinence (urinary leaks during giggling
or laughing while awake). These findings suggest is preferable to avoid drugs in these children.
Stênio de Cássio Zequi
Editor Associado, International Braz J Urol
Divisão de Urologia do A.C. Camargo Cancer Center
Fundação A. Prudente, São Paulo, Brasil
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Why do we keep reporting high-grade prostatic
intraepithelial neoplasia (HGPIN)?
Over the years, concepts regarding prostate cancer (PC) have been changing tremendously.
Invasive prostate adenocarcinoma has a precursor, in situ lesion, as all other epithelial neoplasia, that McNeal and Bostwick described as “intraductal dysplasia” in 1984 (1) what we now
call prostatic intraepithelial neoplasia (PIN).
At first, PIN was classified as I, II or III (2), being later simplified as low or high grade PIN
(HGPIN). The latter was the only lesion that should be mentioned in the pathological report, since
there was a close relation between HGPIN and invasive cancer (3).
At that point, prostate biopsy was routinely made in sextant with only six fragments taken
randomly from the base, medium portion and apex of both sides of the prostate gland as suggested
by Hogde in substitution to biopsy directed to nodules identified by rectal examination (4). Following HGPIN the chance of finding cancer was up to 35%, and a new biopsy was recommended
after this diagnosis (5).
Different studies suggested that sextant biopsies were not adequate to search for prostate
cancer and 12, 14, 16, 18 fragments and even saturation biopsies with over 30 cores taken in one
biopsy section were proposed to correctly diagnose the disease. With the increased number of
fragments, the diagnosis of HGPIN lost its power to predict PC in subsequent biopsies, with results
similar to those found after a benign diagnosis (6). In addition, in the occasion of prostate cancer
detection after a HGPIN diagnosis, radical prostatectomy shows favorable characteristics of the
tumor (7).
An important change regarding PC was the review of the histological classification proposed by Gleason resulting in the termination of patterns 1 and 2 in biopsies in 2005 (8). Subsequently, the lowest histological grade in routine practice has been Gleason 6(3+3) that is now referred
to as grade group 1 or ISUP grade 1 by a new classification proposed by a consensus meeting of
the International Society of Urological Pathology (ISUP) on November 1st 2014 (9).
The Hopkins group published earlier a provocative paper proposing a discussion about the
probable indolence of a prostate cancer Gleason 6(3+3). They suggested that PC Gleason 6(3+3)
after the 2005 ISUP consensus, should not be called cancer considering that it is not related to
unfavorable prognostic factors, does not metastasize to lymph nodes nor to distant organs after
radical prostatectomy (10).
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All the new data supported the management of PC that now prioritizes surveillance over
treatment for well differentiated tumors. There are numbers of trials of active surveillance, now
with a follow-up of 15 years, that show cancer specific survival of 100%, strengthening even more
the Hopkins concept (11). Although there was a significant change in the comprehension and
management of PC considering the well differentiated tumors we remain reporting HGPIN. For
patients, the term “high grade neoplasia” is very alarming and a motive of great apprehension. Not
infrequently, patients reach out to their doctors anxiously when facing this diagnosis in a pathology report, causing stress also to urologists and clinicians.
In addition, some of the lesions that in the past we used to call florid HGPIN are now being
called intraductal cancer (IDC), a diagnosis frequently associated with high grade invasive cancer.
It is now recommended that a diagnosis of IDC be associated with a note in the pathology report
recommending a better attention to this particular patient (12).
Since HGPIN now only correlates with a marginal increase in the incidence of prostate
cancer, I would like to propose that we pathologists begin to omit this diagnosis in our reports as
we did with low grade PIN in the past. This will certainly reduce stress in patients and doctors.
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The prevalence of urinary stones is increasing and reached 8.8% in the United
States in 2010 (1). We do not have statistics on this issue in developing countries but the
impression is that this is a worldwide tendency thanks to an increase in obesity and to our
modern lifestyle. The proportion of asymptomatic renal stones is also increasing probably
due to the more frequent use of image methods. According to the literature 20 to 44% of
renal stones are located in the lower pole and to treat them or not and how to do that has
been motive of debate (2, 3). The importance of this issue is capital once almost every day
we are asked to see a completely asymptomatic and surprised patient with an ultrasound
done for any other reason showing a small solitary caliceal lower pole stone.
Many articles on this issue are retrospective with a low number of patients and
short follow-up (2). Due to the scarcity of large populational studies the European Association of Urology issued a grade C recommendation that asymptomatic renal stones can be
followed up yearly for the first two or three years while intervention should be considered
after this period and the American Urological Association has not yet released a statement
on this issue (2, 4).
Contemporary articles in the literature report 11 to 20% spontaneous elimination of
caliceal lower pole stones (with or without pain) (2, 4, 5). Progression (i.e. growing, infection or pain) occur in 33 to 46% of patients and the urge for surgery in 3 to 19% of patients
and seem to be higher among bigger stones (2, 4-6). In a two-year follow-up 90% remained
asymptomatic according to Inci at al (5). According to a recent article published in The
Journal of Urology by Dropkin et al., in a follow-up period of 3.5 years performed with
ultrasound every six months lower pole caliceal stones caused symptoms in 24% of patients
compared to 40% of asymptomatic non lower pole stones. Spontaneous passage occurred
in 3% against 14.5% of non-lower pole stones and surgery for removal was necessary in
18.6% in the first group and 20.3% in the second. Additionally 2% of the stones caused
silent hydronephrosis leading to surgical treatment. According to these data, the need for
surgery is small and less than 50% of patients showed progression of their disease during
the follow-up period. Based on this and in other studies active surveillance may be a safe
option for non-obstructing asymptomatic lower pole caliceal stones.
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However some problems may arise when active surveillance for a potentially non-lethal disease is to be implemented in a developing country. We all know that in many
regions the access to a more specialized medicine is limited, especially in rural areas due
to difficult transportation or absence of proper medical services. Performing an appropriate follow-up requires at least an ultrasound device, personnel with expertise in the
field and some basic laboratory analysis which we all know are not easily available worldwide. As stone disease is not considered a priority in our and many other medical systems it is difficult to believe that long-term follow-up is possible in every parts of many
countries. As mentioned before in 2% of the cases silent hydronephrosis developed and
surgical treatment was required. One can imagine that without proper follow-up some
kidneys can be lost if this complication occur. Additionally the majority of articles state
that progression is linked to the size of the stone and we do not know exactly if stones
smaller than 5 mm have better outcomes than those with 5-10 mm. The spontaneous
passage rate of stones ≤ 5mm is higher than 5 to 10mm stones and some authors believe
that stones bigger than 5 mm should always be treated (7). Another point is that the great
majority of the published articles do not approach some special groups of patients like
solitaire kidney patients, immunocompromised patients, professional categories like air
pilots, people travelling frequently to remote areas or women intending to get pregnant
soon among others.
We all know that the majority of patients seek doctor’s recommendation in a shared decision model. This way following patients regularly with small asymptomatic lower
pole stones is a good alternative if three basics conditions are fulfilled: 1. your patient
is motivated to do it; 2. you have technical condition to do it properly which means to
perform at least an ultrasound and clinical evaluation every six months or once a year ;
3. your patient is not included in one of the groups mentioned above or have any other
particular medical condition. Otherwise removing the stone may be the best alternative!
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The increasing use of cross-sectional imaging has made the incidental detection
of asymptomatic stones a common occurrence with an estimated 8% of the population
affected (1). Despite its frequency the average asymptomatic stone size is only 3 mm and
is frequently located in the lower pole (1, 2). Nevertheless, urologists are often faced with
the decision to treat or not to treat these asymptomatic stones. Favoring treatment is the
theoretical benefit of preventing a future symptomatic stone event. Against treatment is
the potential for morbidity related to our treatment modalities in the setting of a stone
which may never become symptomatic. Therefore, we argue that avoidance of treatment
in an asymptomatic lower pole renal stone < 1 cm, especially initially, in favor of surveillance is the best management choice.
The natural history of untreated lower pole renal stones has been previously
described in mostly single-institution, retrospective case series. Despite this limitation
these investigations provide the best evidence as to the symptomatic progression of these
stones. In the largest study to date, Burgher et al. followed 300 patients for over 3 years
with asymptomatic stones, half of which were located in the lower pole (mean size 11
mm). In the lower pole cohort, 61% experienced stone growth, 50% experienced pain, and
only about 25% required intervention (3). In a more contemporary study, which followed
110 patients for over 3 years with asymptomatic renal stones (mean size 7 mm), only 24%
became symptomatic with 19% requiring surgical intervention. However, 19% increased
in size and the spontaneous passage rate was a diminutive 2.9% (2). In a smaller study
of 24 patients, but who were observed for the longest time over 4 years, demonstrated
similar results. . Only 11% of patients underwent surgery and not a single patient required
intervention within the first two years of follow-up, suggesting that early observation is
very reasonable (4). A study of 50 patients with stones (mean size 5.7 mm), around half
of which were in the lower pole, followed over a 4 year period, reported a significant
spontaneous passage rate of 20% and only 7% required intervention (5).
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Taken together these studies suggest that the natural history of asymptomatic lower pole renal stones rarely require intervention, although they do have a slightly higher
rate of symptomatic events and growth over the intermediate term. Given the overall
stability of these stones we advocate for initial observation with treatment reserved for
after a symptomatic event.
While the observation of asymptomatic lower pole stones appears to involve minimal risk, a number of randomized trials have compared the outcomes of surveillance,
ureteroscopy (URS) and extracorporeal shock wave lithotripsy (ESWL). In assessing the
value of these modalities, it is important to take into consideration the complications of
these procedures in an otherwise asymptomatic patient. In a trial that randomized patients with lower pole stones less than 1 cm to ESWL or URS, stone free rates were 35%
and 50%, respectively. However, 20% of patients undergoing URS experienced intraoperative complications with a similar percentage of patients experiencing post-operative
complications in both URS and ESWL (6). Therefore, by proceeding to immediate treatment there is always the risk of patient morbidity.
ESWL is commonly utilized for treatment of asymptomatic lower pole calculi as
it is non-invasive and well tolerated. A randomized trial compared ESWL to observation
for asymptomatic renal stones with nearly 2/3 of the stones located in the lower pole. No
significant differences were observed for stone free rate (28% v 17%), need for additional
treatment, symptoms, or quality of life (7). A recent study by Sener et al. randomized
patients with asymptomatic lower pole stones less than 1 cm to URS, ESWL, or observation. In the treatment groups, the stone free rates following URS and ESWL were excellent (90% v 92%). In the observation group, only 12% of patients became symptomatic,
which was defined as pain, obstruction, or infection. Interestingly, this was the same
rate of complications observed in the treatment group. For those who underwent URS,
14% experienced a complication with 6% considered major (Clavien grade III-V) and for
those who underwent ESWL, 6% experienced a complication (8). In a trial that included
patients with a larger stone burden, but still less than 2 cm, randomized patients to percutaneous nephrolithotomy (PCNL), ESWL, or observation. The rate of intervention in the
observation group was only 19% with no adverse outcomes while delaying treatment.
All patients received post-intervention imaging to document renal scar. In the treatment
groups, 3.2% and 16% of patients developed a renal scar in the PCNL and ESWL groups,
respectively. Not surprisingly not a single patient in the observation group developed a
renal scar (9).
These randomized studies suggest that treatment results in an excellent stone free
rate, but that the benefit to the patient is modest at best given that observation resulted
in equivalent symptomatic outcomes. Furthermore, with any treatment there is always
the risk that a patient who is asymptomatic at the time of diagnosis then suffers a complication, which can be morbid. Therefore, again, this suggests that delaying treatment is
reasonable.
Although small lower pole stones have a low spontaneous passage rate, only
about 25% will become symptomatic and require intervention in short to intermediate
term follow up. Immediate treatment does not demonstrate improved outcomes, and with
the risk of complications may be more of a risk than a benefit. Untreated renal stones
certainly have the capability to increase in size and eventually lead to a symptomatic
event. Therefore, periodic surveillance is required with attention to specific risk factors
such as age, gender, and stone history which may suggest early progression and the need
for closer follow-up (10). In fact, observation is a recommendation endorsed by the European Association of Urology for asymptomatic calyceal stones with treatment reserved
for a symptomatic event (11). Therefore, we advocate for initial observation with a delay
in treatment until there is an indication, which likely results in little risk to patients while
preventing many an unnecessary invasive procedure.
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Abstract: Overactive bladder syndrome is one of the lower urinary tract dysfunctions
with the highest number of scientific publications over the past two decades. This shows the growing interest in better understanding this syndrome, which gathers symptoms of urinary urgency and increased daytime and nighttime voiding frequency, with
or without urinary incontinence and results in a negative impact on the quality of life
of approximately one out of six individuals – including both genders and almost all
age groups. The possibility of establishing the diagnosis just from clinical data made
patients’ access to specialized care easier. Physiotherapy resources have been incorporated into the urological daily practice. A number of more selective antimuscarinic
drugs with consequent lower adverse event rates were released. Recently, a new class of
oral drugs, beta-adrenergic agonists has become part of the armamentarium for Overactive Bladder. Botulinum toxin injections in the bladder and sacral neuromodulation
are routine modalities of treatment for refractory cases. During the 1st Latin-American
Consultation on Overactive Bladder, a comprehensive review of the literature related to
the evolution of the concept, epidemiology, diagnosis, and management was conducted. This text corresponds to the first part of the review Overactive Bladder 18-years.
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INTRODUCTION
Overactive bladder syndrome refers to a
set of lower urinary tract symptoms that leads to
a great negative impact on the quality of life of
a significant part of the population. In the last 18
years – since the term “overactive bladder syndrome” was first introduced to the urology community,
approximately five thousand articles have been published in specialty journals. During this period, we
have witnessed surprising facts, such as the high
percentage of people affected by overactive bladder symptoms, against the small number of these affected people seeking medical attention or on
adequate treatment. By putting the symptoms of
urgency, increased daytime and nighttime voiding
frequency and occasional urinary incontinence all
together under the same definition, a simplification
in establishing the diagnosis and selecting an adequate treatment occurred. Within these almost two
decades, a number of drugs have been – and continue to be – added to the arsenal of therapeutic
options. Minimally invasive approaches such as the
intravesical injection of botulinum toxin and sacral
neuromodulation beat off and placed more complex surgical interventions, such as bladder augmentation, as a condition of exception.
Several urological societies proposed guidelines for overactive bladder with the purpose
of standardizing its diagnosis and treatment. Although evidence-based medicine provides us with
a solid foundation to support the approaches to be
adopted, we often see some detachment from what
we experience in the daily practice. A variety of
systematic reviews have been published on overactive bladder, most of them being focused on specific
topics, such as the use of certain drugs, the impact
on the quality of life, or even the role of the overactive bladder in selected populations, among which
are the elderly and women, or associated with other
urinary disorders such as painful bladder syndrome
or mixed urinary incontinence.
With the purpose of integrating opinions
and experiences of Latin-American urologists,
the 1st Latin-American Consultation on Overactive
Bladder was established. Twenty-seven urologists
treating urinary dysfunctions in Argentina, Brazil, Chile, Colombia, Mexico, and Venezuela par-

ticipated in this event. Five groups were formed,
and a topic was assigned to each one to develop:
The Concept and Diagnosis of Overactive Bladder;
Epidemiology; Conservative Non-Pharmacological
Management; Pharmacological Management; and
Refractory Overactive Bladder.
A systematic search for publications in
the period from 1997 to 2014 was performed in
“PubMed” and “Bireme,” which give access to “LILACS,” “IBECS,” “MEDLINE,” “Cochrane Library,”
and “SciELO” databases, with the main search term
being overactive bladder. The searches, carried out
by two independent investigators, targeted each
group’s assigned topic, as provided in Table 1.
Initially, 2,508 papers were identified. Incomplete texts, abstracts, and articles on repeated
or doubled topics were excluded. The search was
limited to articles published in English, Portuguese,
and Spanish. The articles forming the database for
the present review were selected according to their
scientific level of evidence and their relevance for
the clinical practice. In the end, 236 articles were
selected and forwarded to the members of each
group in accordance with the assigned topic. Each
group reviewed the selected articles and prepared
a summary. The huge number of articles available
in the literature made it impossible to include several publications, many of which with unarguable
scientific and clinical relevance. When the same topic was addressed in two or more articles, the most
recent and complete one was selected.
Each group’s summaries were presented in a
joint session, and after being discussed and approved, they underwent a compilation and adjustment
process that resulted in the present text. The primary objective of this review article is to provide a
practical approach about the Overactive Bladder in
its different aspects, from concept to treatment of
refractory cases according to the interpretation of
Latin-American urologists that have great expertise
in urinary dysfunctions. The first part will address
the overactive bladder concept and classification,
epidemiology, diagnosis, and conservative non-pharmacological management.
Concept and classification of overactive bladder
The term Overactive Bladder was first introduced to the scientific community in 1997 during
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the Consensus Conference named “The Overactive
Bladder: From Basic Science to Clinical Management” (1). Since then, the definition of overactive
bladder had been reviewed several times and was finally standardized by IUGA (International Urogynecological Association) and ICS (International Continence Society) in 2010 as “urinary urgency, usually
with frequency and nocturia, with or without urgency urinary incontinence, in the absence of any
urinary tract infection or another obvious pathology” (2). In those terms, therefore, it is a definition
based on symptoms only. Although the symptoms
are suggestive of detrusor overactivity, this is not a
rule of thumb, being more commonly seen in overactive bladder patients with urinary incontinence –
also called wet overactive bladder (3). Thus, the terms overactive bladder and detrusor overactivity are
distinct, with the latter being a finding in an urodynamic exam. The globally accepted simple and
pragmatic definition of overactive bladder meets the
purpose of describing a common condition, which
allows establishing an initial treatment without
having to go through expensive, complex exams.
However, there are controversial aspects that could
cause confusion, either in the diagnosis or the impossibility of determining how severe the problem is
or even in evaluating the treatment results.
The current definition of overactive bladder
allows the inclusion of neurological conditions impacting the bladder-sphincter functioning referred
as Neurogenic Overactive Bladder as well as non-neurogenic conditions – the Idiopathic Overactive
Bladder. However, in practice, the term Overactive
Bladder was generally established for non-neurogenic situations. In the present work, we will keep
the approach restrict to the Idiopathic overactive
bladder, simply referred to as Overactive bladder.
Epidemiology of overactive bladder
The prevalence of lower urinary tract symptoms has been studied in several countries, with a
methodology that is not always even. Differences
in the study population, age, gender, ethnicity, and
geographic location, as well as in the inclusion and
exclusion criteria impact the results reported by the
different studies.
One of the first publications (Milsom et
al., 2001) reported a 16.6% prevalence in 16,776

individuals aged 40 years or older, in European
countries (4), while the EPIC (European Prospective Investigation into Cancer and Nutrition) study
evaluated 19,165 individuals, also in four European
countries and Canada, and found a prevalence of
11.8% – with the older the patient, the higher the
rates in both genders (5).
A regional study conducted in Austria of an
urban population of 2,418, 20-91 year-old men and
women showed a 13.5% prevalence, with substantial increase after 40 years of age. Among the European countries, the lowest prevalence was seen in
Finland. In a cohort of 3,727 18-79 year-old individuals, the prevalence in that country was only 8%.
The authors suggested that the use of inaccurate
criteria and population selection may have overestimated the prevalence of overactive bladder reported in other publications (6). In the United States,
the NOBLE (National Overactive Bladder Evaluation) study showed a 16.5% prevalence of overactive bladder in a sample of 5,204 adults aged over 18
years (7). In 2010, a multicentric assessment using
the OAB-V8 questionnaire was conducted in Venezuela in a total of 3,407 18-75 year-old adults,
with 38% of them being males. The prevalence of
overactive bladder in this population was 21% (8).
Other studies conducted in Latin America found a
similar prevalence; 23.4% and 18.9%, in Argentina
and Brazil, respectively (9, 10).
Men and women are equally affected. The
prevalence of overactive bladder reported by the
NOBLE study was 16.9% in women and 16.0% in
men (7). In the EPIC study, 13% of women and 11%
of men had overactive bladder (5). In Finland, its
prevalence in women was 9.3% and 6.5% in men
(6). In Venezuela, the study revealed that women
were more often affected than men – 25.6% and
13.7%, respectively (8). The same result was observed by Teloken et al., in Brazil, where the condition
was reported by 23.3% of women and 14% of men
(10), as well as Temml et al., with 16.8% of women
and 10.2% of men reporting it (11).
Among the overactive bladder patients, the
main reasons to search for medical attention included increased voiding frequency, urinary urgency,
and urgency urinary incontinence (12). According
to Milsom et al., among the 17% of overactive bladder patients identified in their study, 14% reported
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Table 1 - Method of search of scientific publication at PubMed, Bireme
Groupst

Concept and diagnosis of
Overactive bladder

Epidemiology

Conservative
Non-Pharmacological
Management
Pharmacological Management
Refractory
Overactive Bladder

Strategy of search

Filters

Total of
identified
articles

Total of
selected
articles

( "Urinary Bladder, Overactive/
classification"[Mesh] OR
"Urinary Bladder, Overactive/
diagnosis"[Mesh] OR "Urinary
Bladder, Overactive/etiology"[Mesh]
OR "Urinary Bladder, Overactive/
pathology"[Mesh] OR
"Urinary Bladder, Overactive/
physiopathology"[Mesh] ) OR
( "Urinary Incontinence, Urge/
classification"[Mesh] OR
"Urinary Incontinence, Urge/
diagnosis"[Mesh] OR "Urinary
Incontinence, Urge/etiology"[Mesh]
OR "Urinary Incontinence,
Urge/pathology"[Mesh] OR
"Urinary Incontinence, Urge/
physiopathology"[Mesh] )

English/spanish/portuguese
+ abstract available +
01/01/1985 a 31/05/2014 +
humans + >19 years

799

53

(Urinary Incontinence, Urge or
Urinary Bladder, Overactive) and
(economics or epidemiology)

English/spanish/portuguese
+ abstract available +
01/01/1985 a 31/05/2014 +
humans + >19 anos

713

51

(Urinary Incontinence, Urge or
Urinary Bladder, Overactive) and
(diet therapy or drug therapy
or prevention or control or
rehabilitation or surgery or treatment
or therapy)

English/spanish/portuguese
+ abstract available +
01/01/1985 a 31/05/2014 +
humans + >19 anos
Clinical trials, Review,
Randomized Clinical Trial

35

increased voiding frequency; 9% reported urgency
symptoms; and 6% reported urge-incontinence.
About 80% had had the symptoms for at least one
year and 49% for at least 3 years (4). Similar data
were observed in a multicentric study conducted
in Spain involving 1,754 40-92 year-old patients
who came to a urological appointment due to their
overactive bladder symptoms. The most commonly seen symptoms were urgency (95.2%), nocturia
(94.5%), and urinary frequency higher than 8 voids

996

71
26

a day (84.2%). In this study, 61% of patients were
“unsatisfied” or “very unsatisfied” with their current urinary condition (13).
The impact of untreated overactive bladder
is high in the adult population, notably affecting
social and professional relationships. All aspects of
the quality of life may be impacted, including the
psychological, social, household, and sexual function domains. The condition may also reduce one’s
productivity at work, and in another domain, lead
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to a repulse behavior towards the sexual activity
(7, 14). A British study including men and women
showed that 36% believed this disorder “greatly”
or “significantly” affected their lives. As a result,
major behavioral changes were made by a significant portion of the patients, such as liquid intake
reduction by 35%, bathroom mapping by 33%, and
going out of home less frequently by 15% (15).
Nocturia featuring two or more times per night
affects one third of men and women with overactive bladder (5). In the NOBLE study, the quality of
life and quality of sleep were significantly impaired among overactive bladder patients (7). A higher
risk of falls and fractures among the elderly with
urgency urinary incontinence is associated with the
rush to reach a bathroom in order to avoid leakages.
This age group’s higher susceptibility results from
the aggravation of the urinary incontinence with
ageing together with the diminishing of mobility.
Older patients with urgency urinary incontinence
are twice as likely to have falls and fractures, when
compared with incontinence-free patients (14).
Overactive bladder syndrome negatively
impacts the public health system and economic resources as well, when we consider the highest incidence in the older population. It should also be
highlighted that the 65+ year-old population will
double in the next few decades. The estimated annual cost of overactive bladder in the North-American adult community is as much as 24.9 billion
dollars. If we consider those patients occasionally
experiencing symptoms too, then the medical and
non-medical expenses and indirect costs soar to
36.5 billion dollars (16).
Diagnosis
The initial evaluation, as it is usual in the
medical practice, should include anamnesis and
physical exam. During this step, it is critical to determine the onset time of symptoms; their abrupt
nature or not; presence of aggravating factors;
successful previous treatments; remission periods;
need for protection measures against urinary leakages, such as diapers; and the consequent impact of symptoms on the quality of life. Physical
exam allows identifying pelvic masses, vesical or
intestinal distension, genital prolapse, and increased prostatic volume, which are useful for the diffe-

rential diagnosis from other pathologies showing
a symptomatology similar to overactive bladder.
Although we did not include neurogenic conditions
in the present review, it is important to perform a
brief neurological exam in the context of this evaluation.
Voiding diary is one of the most important
tools to assess the lower urinary tract symptoms, as
it provides quantifiable, objective data that are also
useful to analyze the evolution after the prescription of treatment (17, 18). The voiding frequency
and the volume at each void are the main elements
of the diary, which allow distinguishing asymptomatic patients and overactive bladder individuals
(19-21). In order to verify the trustfulness of the
symptoms reported in three-day versus seven-day
diaries, Dmochowski et al. studied 881 patients with
overactive bladder. Both periods of data collection
showed equivalent accuracy and reproducibility,
with the three-day diary being considered more
convenient by patients (20). Therefore, a three-day voiding diary containing the time and volume
of each void and avoiding the inclusion of other
information (such as liquid intake) that adds few
relevant data and makes patient adherence more
difficult is enough to assess the lower urinary tract
symptoms in the clinical practice (18).
Questionnaires that evaluate overactive bladder patients are critical measuring tools when conducting scientific studies. They may be didactically
classified as specific questionnaires, urinary incontinence questionnaires, quality-of-life questionnaires,
and questionnaires of the impact of urinary incontinence on the quality of life. Among the several questionnaires available worldwide, the following show
the highest applicability: ICIQ-OAB, OAB-SF, OAB
V-8, ICIQ-OABqol (22-25). However, these questionnaires should not be regarded as definitive diagnostic
tools. They are designed to standardize and enable
data comparison in clinical trials and more objectively measure the impact of the symptoms on patients’
quality of life (26-29). It should also be stressed that
questionnaires need to be validated in the country
language before being applied.
Complementary tests
Due to its low cost and non-invasive nature,
urinalysis is requested for virtually all patients with
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overactive bladder symptoms (30, 31). For most patients, once urinary infection and hematuria are ruled out, treatment may be initiated. The presence of
microscopic hematuria may suggest the existence
of a urinary tract neoplasm or other pathologies,
and it deserves additional investigation.
The ultrasound of the urinary tract is not
recommended for initial evaluation of overactive
bladder patients; however, it may be useful for a differential diagnosis. In addition, it allows measuring
the post-voiding residual volume in a non-invasive
fashion, and through this, indicating the existence
of infravesical obstruction or detrusor failure.
While the diagnosis of overactive bladder
is essentially clinical, there is a lot of discussion
on the use of urodynamic exam in evaluating the
diagnosis of the syndrome. Despite being considered the gold standard for evaluation of low urinary tract symptoms, its invasive nature and the
fact that it places a risk of urinary infection usually
make the urodynamic exam indicated for refractory
patients to the conservative treatments of overactive bladder (32). Another limiting factor to its routine use is the low correlation of urinary symptoms
with urodynamic findings in many cases. This was
well demonstrated in a review by Digesu, in which
the urodynamic results and the clinical diagnosis of
overactive bladder matched in 21% of patients only
(33). Few guidelines, like the one from France, recommend urodynamic testing for initial evaluation
of patients with low urinary tract symptoms (34).
On the other hand, the Italian and UK guidelines
only recommend the urodynamic investigation in
patients at risk of renal complications (35, 36). The
urodynamic testing should be performed following
good medical practice criteria when symptoms do
not allow for a clear diagnosis, when empirical treatment fails, or in cases where more invasive treatments are considered (37, 38).
There is consensus on the fact that performing cystoscopy is not useful to diagnose overactive bladder. Its indication is limited to cases where there is a suspicion of bladder cancer.
For example, in the study by Ryan, only 4.1%
(14/340) of bladder cancer patients experienced
exclusively overactive bladder-related symptoms, with carcinoma in situ being the one with
the highest positive correlation (21%) (39).

New perspectives for the diagnosis of overactive
bladder
The identification of lower urinary tract
functional disorder biomarkers, such as for overactive bladder, faces several limitations (17). To date,
no biomarkers have demonstrated to be effective as
a tool for use in the daily practice. Yet, some biomarkers have been considered useful as potential
tools for diagnosis and therapeutic monitoring.
Overactive bladder biomarkers may contribute to the understanding of the urinary storage
symptoms. They are involved in the possible overactive bladder-associated changes that occur in
the bladder or nervous system and that may be
assessed through the dosing of plasma or urine
molecules: neurotrophins, adenosine triphosphate (ATP), prostaglandins, C-reactive protein (RCP),
and cytokines. Other biomarkers may be assessed
through the measurement of bladder wall-related
events, such as wall thickness and oxyhemoglobin
and deoxyhemoglobin concentration (40).
The neuronal growth factor (NGF) modulates the release of neurotransmitters and reduces the
sensitivity threshold of nociceptive fibers; therefore, its neutralization diminishes the hyperreflexia
in an animal model of spine injury (41). The NGF
is produced in the urothelium and vesical smooth
musculature. Clinical and experimental data have
shown a direct association between the increased
NGF expression in the vesical tissue and in the urine (42-44). However, an issue in the use of NGF as
an overactive bladder biomarker is the fact that it
can be elevated in other clinical conditions as well,
such as painful bladder syndrome, urinary infections, urinary lithiasis, and bladder tumors (45, 46).
Qu et al. conducted a meta-analysis that identified
only eight controlled studies (47). In all of them,
patients with overactive bladder symptoms showed
higher urinary NGF levels than healthy individuals
and achieved lower NGF levels after having been
effectively treated. In the subgroup analysis, the
NGF was demonstrated to be higher in wet overactive bladder than dry overactive bladder patients. However, no differences were found when
the NGF levels of overactive bladder patients and
painful bladder syndrome patients were compared.
The authors concluded that the urinary NGF could
be a useful biomarker to diagnose overactive blad-
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der and a potential biomarker to differentiate cases
with and without associated urinary incontinence,
but it could not be used to differentiate overactive
bladder from painful bladder syndrome (46).
Urinary prostaglandins and cytokines were
also proposed as overactive bladder markers. Prostaglandin E2 (PGE2) was more widely studied and
has been considered as superior to NGF as a discriminatory marker. According to the study by Kim
et al., the PGE2 levels were lower in a subgroup of
overactive bladder and detrusor hypocontractility
patients – as demonstrated in the urodynamic testing – than in overactive bladder patients without
detrusor hypocontractility (44). Other cytokines
were also high in the urine of overactive bladder
patients, including monocyte chemotactic protein-1 (MCP-1) and the soluble fraction of the CD40
ligand (scd40L) (48, 49). However, their exclusive
association with overactive bladder symptoms is
not well established. This was also seen with the
dosing of other biomarkers such as RCP and ATP
with low sensitivity and specificity (50-55).
Non-pharmacological and non-surgical management of overactive bladder
It is important that patients understand that
overactive bladder is not a disease; rather, it is a
syndromic complex and it is not life-threatening.
After evaluation and rule-out of other conditions
that could require further investigation, patients
should be educated about the therapeutic options,
including the non-treatment.
Non-pharmacological conservative treatment of overactive bladder may involve a number
of measures targeting to increase the voiding interval, improve bladder capacity, reduce urinary urgency and nocturia episodes, and prevent involuntary loss of urine. Interventions in lifestyle-related
factors, collectively referred to as behavioral therapy, were associated with potential improvement
of symptoms. However, there are few studies with
high level of scientific evidence evaluating specific
chances in the lifestyle as the single treatment.
The majority of the studies evaluating the
influence of caffeinated beverage consumption indicate that this may worsen the overactive bladder
symptoms and urinary incontinence, due to either
their diuretic proprieties or their potential bladder

irritation effect (56-59). Bryant et al., in a randomized clinical trial, compared women with a daily
consumption of 965 mg of caffeine and a control
group with an average consumption of 279 mg
(60). In the control group, lower urgency (61% vs.
12%) and fewer episodes of incontinence (55% vs.
26%) was observed, although the values did not
reach statistical significance. In another randomized, crossover, double-blind study, though, the replacement of caffeine by decaffeinated beverages
did not show to improve the patients’ urgency and
frequency symptoms (61).
Swithinbank et al. evaluated the effect of
liquid intake reduction in 30 women with idiopathic detrusor overactivity and observed a significant reduction of voiding frequency, urgency and
incontinence symptoms as well as improvement
of the quality of life (62). In a controlled study of
overactive bladder patients, a significant reduction
of frequency, urgency and nocturia was observed
when patients reduced the liquid intake by 25% or
more (63). However, restricting the consumption of
liquids may have adverse effects, including urinary
infection predisposition, dehydration, calculus formation, and constipation, which contribute to the
development of an overactive bladder (64).
Bladder training is a behavioral intervention
that has the purpose of progressively increasing the
voiding intervals. It tries to restore the normal micturition function by scheduling voids by the clock in order to increase the intervals between them.
Fantl et al., in a randomized clinical trial of bladder
training compared with a group with no intervention, showed a beneficial effect of the former on the
overactive bladder symptoms, with a 57% reduction
of urinary incontinence episodes (65). This study’s
weakness, however, was the small number of patients with exclusively overactive bladder. Burgio
et al., in another randomized study of 307 women
with urgency urinary incontinence, compared the
use of an oral anticholinergic drug, behavioral therapy, and both treatments together (66). Both therapeutic groups showed improvement of urgency,
without any significant difference. Even though, in
the group treated with oral medication plus behavioral therapy, the voiding frequency significantly
improved (66). A systematic meta-analysis of Cochrane Library conducted by Rai et al. suggested
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that patients are more likely to have favorable results when they are treated with oral anticholinergics alone than when undergoing bladder training
techniques alone (67). Although the meta-analysis
favored the anticholinergic-treated group, it is important to stress that no individual study showed
a statistically significant difference. In this study,
also the treatment combination (oral anticholinergic + bladder training) was superior to the bladder
training as a monotherapy (67).
Historically, pelvic floor physiotherapy has
been used in the treatment of stress urinary incontinence (68). However, the contraction of pelvic floor muscles may have an inhibitory effect on the
detrusor contraction. For this treatment modality,
biofeedback and external or intracavity electrostimulation may be used as additional resources. Kafri
et al., in a randomized clinical trial, divided urgency
urinary incontinence patients into four groups: treatment with anticholinergic drugs, bladder training,
pelvic floor physiotherapy, and a combination of
the three treatments (69). In this study, a significant
improvement was observed in all treatment groups,
but those receiving the treatment combination experienced a significant voiding frequency reduction
in more than one-year follow-up (69).
One of the limitations of behavioral therapy
and pelvic floor exercises is the patient’s adherence to treatment. Studies showed that up to 81% of
patients adhered to the initial recommendations;
12 months later, however, less than one third of
patients were continuing the exercises. Most women tend to adhere to the exercises during supervised intervention, but their participation diminishes over time (70). Supervised intervention can be
carried out in group in order to reduce costs. The
results from individual sessions and group sessions
were similar, although patients expressed their preference to individual training (71).
Some studies compared different modalities of electrical stimulation and oral medication.
Franzen et al. randomized a group of patients for
treatment with tolterodine or for vaginal or anal
electrical stimulation (72). A significant reduction
of the voiding frequency was observed within 24
hours in both groups. At 6 months, 73% of patients receiving electrical stimulation and 71% of
patients treated with oral tolterodine reported less

discomfort due to the bladder symptoms and similar improvement of the quality of life, as measured
with the King’s Health Questionnaire (72). Another randomized study conducted by Ozdeleli et al.
compared transvaginal electrical stimulation with
oral trospium by using urodynamic parameters and
quality-of-life scales in 35 women (73). Both treatments showed similar improvement of symptoms.
The discontinuation of treatment, however, caused
deterioration in most of the objective and subjective overactive bladder symptoms.
Berghmans et al. conducted a systematic
review and meta-analysis of the electrical stimulation in males that revealed the existence of only
one study in which the real stimulation was more
effective than the fictitious one, despite losing
effect within up to six months (74). In all four studies included, there was no compelling evidence
of improvement from the association of electrical
stimulation with pelvic floor exercises when compared with the exercises as monotherapy.
In 2012, Farag et al. reviewed 17 articles,
15 of which included superficial percutaneous
nerve stimulation of the clitoris (75). An increase
of 11-144% of the bladder capacity was observed
in 14 of the studies. Goldman et al., in a prospective, observational, multicentric study reported a
reduction of at least half of the leaking episodes
(pad test) in 76% of women (76). In the review
of the Cochrane Library, different types of electrical stimulation, such as transcutaneous, percutaneous and intracavity was observed to show
healing rates similar to the pharmacological therapy. Improvement rates tend to favor the electrical stimulation. However, these data were only
significant for one clinical trial, and confirming
them with further studies in the future is recommended (67). An alternative neuromodulation
therapy may be used for transcutaneous electromagnetic stimulation of sacral roots. O’Reilly et
al., in a randomized, double-blind clinical trial
involving 63 patients undergoing trans-sacral
magnetic stimulation in comparison to a sham
group could not demonstrate any significant difference regarding the increase of the maximum
voided volume in the pad test and the visual analogic scale. Neither could they find a difference
in the quality-of-life scale (77).
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Traditionally, the treatment of overactive bladder syndrome has been based on the use of
oral medications with the purpose of reestablishing the detrusor stability. The recent better
understanding of the urothelial physiology fostered conceptual changes, and the oral anticholinergics – pillars of the overactive bladder pharmacotherapy – started to be not only
recognized for their properties of inhibiting the detrusor contractile activity, but also their
action on the bladder afference, and therefore, on the reduction of the symptoms that constitute the syndrome. Beta-adrenergic agonists, which were recently added to the list of drugs for the treatment of overactive bladder, still wait for a definitive positioning – as either a
second-line therapy or an adjuvant to oral anticholinergics. Conservative treatment failure,
whether due to unsatisfactory results or the presence of adverse side effects, define it as
refractory overactive bladder. In this context, the intravesical injection of botulinum toxin
type A emerged as an effective option for the existing gap between the primary measures
and more complex procedures such as bladder augmentation. Sacral neuromodulation,
described three decades ago, had its indication reinforced in this overactive bladder era.
Likewise, the electric stimulation of the tibial nerve is now a minimally invasive alternative
to treat those with refractory overactive bladder. The results of the systematic literature
review on the oral pharmacological treatment and the treatment of refractory overactive
bladder gave rise to this second part of the review article Overactive Bladder – 18 years,
prepared during the 1st Latin-American Consultation on Overactive Bladder.

Key words:
Overactive Bladder; Muscarinic
Antagonists; Beta-adrenergic
agonists; Botulinum Toxin; Sacral
neuromodulation; Urodynamics
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INTRODUCTION
This second part of the review article Overactive Bladder (OAB) – 18 years will address the
oral pharmacological treatment and the treatment
of refractory overactive bladder. A large number
of studies on basic sciences gave rise to conceptual
changes in the treatment of OAB. The urothelium
– for decades viewed as a simple interface between the detrusor muscle wall and the urinary content – took a critical position in the pathophysiology and therapeutics of OAB. The identification
of pharmacologic receptors, interconnected by a
complex neurotransmitter network allowed for a
better understanding of the role of neural afference in OAB. Oral anticholinergic agents, used by
focusing on efference, started to be recognized for
their parallel action on the modulation of bladder
filling sensations. A new therapeutic option, still
with a limited number of studies – beta-adrenergic
agonists – were integrated to the armamentarium
of oral medications.
Electrical stimulation of the tibial nerve strengthened the physiotherapeutic measures,
now focusing on non-responsive cases to primary behavioral approaches and oral medications.
Like oral anticholinergic agents, bolutinum toxin
type A had its action initially based on the neuromuscular cholinergic blockage and consequent
inhibition of the detrusor overactivity. Once again,
recent advances on the urothelium physiology
led to the recognition of a number of botulinum
toxin actions on receptors that have a direct action on the bladder afference. This stimulated the
expansion its use from neurogenic cases to OAB
patients with or without detrusor overactivity. In
parallel, sacral neuromodulation had its indication
strengthened for the treatment of refractory OAB,
although still in a restricted manner in our community.
Ninety-seven of 2,508 publications previously surveyed in the medical literature for the
period from 1997 to 2014 were selected by two
independent investigators, as described in the first
part of this review. Table 1 outlines the keywords
used and the details of the selection of articles.
Only full texts in English, Spanish and Portuguese
were included. Articles only containing abstracts

or published in annals of congresses were excluded. In cases of similar publications, the most recent one and showing the highest level of scientific evidence was selected.
The articles were reviewed and their results compiled during the 1st Latin-American
Consultation on Overactive Bladder. The present
text was prepared from the works presented in a
plenary session of the event with the participation of all members of the Consultation.
Overactive bladder management with oral medications
Antimuscarinic agents are for many years
the first pharmacological treatment option for
overactive bladder. Yet, many safety and tolerability-related aspects limit their use (1-4). Special
attention should be given to the interaction of
antimuscarinic agents with other drugs commonly used by the elderly, prescribed by cardiologists,
general practitioners, and psychiatrists. Many of
these drugs either have anticholinergic effects or
may interfere with the hepatic metabolism and
thereby enhance the adverse effects of the antimuscarinic agents that are used in the treatment
of overactive bladder.
Five subtypes of muscarinic receptors are
found in the human body, classified as M1, M2,
M3, M4, and M5. The smooth detrusor muscle
and the urothelium mainly contain M2 and M3
receptors. In the urinary tract, while there is a
higher proportion of M2 receptors, M3 receptors
are responsible for bladder contraction. M2 and
M3 receptors are also found in other human organs, such as salivary glands and bowel, which
may result in adverse reactions from treatments
with antimuscarinic agents (4-7).
Some pharmacokinetic characteristics of
the antimuscarinic agents are important in the
genesis of side effects, such as the ability to cross
the blood-brain barrier determined by the molecular weight and level of liposolubility or lipophilicity (2, 4, 7). In turn, the affinity (pKi) with
each receptor also determines differences in the
clinical effects. Antimuscarinic agents with lower
affinity to M1 receptors (abundant in the central
nervous system) provide low risks of neurological adverse effects, even if they cross the blood-brain barrier. In contrast, those with affinity to
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Table 1 - Method of search of scientific publication at PubMed, Bireme
Groupst

Concept and diagnosis of
Overactive bladder

Epidemiology

Conservative
Non-Pharmacological
Management
Pharmacological Management
Refractory
Overactive Bladder

Strategy of search

Filters

Total of
identified
articles

Total of
selected
articles

( "Urinary Bladder, Overactive/
classification"[Mesh] OR
"Urinary Bladder, Overactive/
diagnosis"[Mesh] OR "Urinary
Bladder, Overactive/etiology"[Mesh]
OR "Urinary Bladder, Overactive/
pathology"[Mesh] OR
"Urinary Bladder, Overactive/
physiopathology"[Mesh] ) OR
( "Urinary Incontinence, Urge/
classification"[Mesh] OR
"Urinary Incontinence, Urge/
diagnosis"[Mesh] OR "Urinary
Incontinence, Urge/etiology"[Mesh]
OR "Urinary Incontinence,
Urge/pathology"[Mesh] OR
"Urinary Incontinence, Urge/
physiopathology"[Mesh] )

English/spanish/portuguese
+ abstract available +
01/01/1985 a 31/05/2014 +
humans + >19 years

799

53

(Urinary Incontinence, Urge or
Urinary Bladder, Overactive) and
(economics or epidemiology)

English/spanish/portuguese
+ abstract available +
01/01/1985 a 31/05/2014 +
humans + >19 anos

713

51

(Urinary Incontinence, Urge or
Urinary Bladder, Overactive) and
(diet therapy or drug therapy
or prevention or control or
rehabilitation or surgery or treatment
or therapy)

English/spanish/portuguese
+ abstract available +
01/01/1985 a 31/05/2014 +
humans + >19 anos
Clinical trials, Review,
Randomized Clinical Trial

35

M1 muscarinic receptors may trigger cognitive disorders, memory loss, drowsiness, confusion, and
even accelerate the emergence of dementias. The
drug’s ability to interact with P glycoproteins, which convey substrates into the nerve cell, also works
as a determining factor of adverse effects.
Another important characteristic is the drug
exposure time, determined by the metabolism in
the liver. It is well known that the elderly loses hepatic mass and blood flow, which may reduce the

996

71
26

drug elimination via cytochrome CYP3A4, thereby prolonging the permanence of the drug in the
blood stream (7).
Several antimuscarinic agents have been
studied in the treatment of overactive bladder, including oxybutynin, tolterodine, solifenacin, darifenacin, trospium, fesoterodine and propiverine
(4, 6, 8-11). These drugs mainly have their effects
through the inhibition of muscarinic receptors present in the bladder – in both the detrusor muscle
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and the urothelium (10). In turn, they differ from
each other in both their molecular structure and
pharmacokinetic proprieties, which leads to differences in their clinical effects (4, 7). The efficacy of
the different antimuscarinic agents is very similar,
with their main difference lying on their adverse
effects.
Several studies having an appropriate methodologic design showed the efficacy of antimuscarinic agents in controlling overactive bladder
symptoms. However, adherence to treatment has
been an issue, once discontinuation is reported in
up to 80% of patients in a one-year follow-up (12).
Because overactive bladder is a chronic condition
and the long-term treatment with antimuscarinic
agents is usually necessary, optimizing the tolerability of the drug is critical in obtaining patient satisfaction. The extended-release (ER) formulations
show lower adverse effect rates, probably because
they provide more homogeneous plasma concentration levels with lower peaks when compared to
immediate-release formulations (13-15).
There are several limiting factors when interpreting and analyzing the results reported by the
numerous clinical studies of anticholinergic agents
for the treatment of overactive bladder. A relevant
factor – reiterated in a number of these studies – is
the high frequency of positive response to placebo –
approximately 30%, which makes the interpretation
of results more difficult. Another factor that stands
out is the variability of the study populations in terms of severity of symptoms as well as the assessment methods employed in the clinical trials.
Clinical efficacy of antimuscarinic agents in the
treatment of overactive bladder
An extensive review of clinical trials evaluating pharmacological therapies of overactive
bladder did not reveal any evidence of clinical
efficacy differences among the many studied
pharmacological agents (16-81). This finding is
consistent with the conclusions of many published systematic reviews and meta-analysis (13,
14, 82-93).
From the studies published, a Cochrane
review stands out. It demonstrated that solifenacin was superior to tolterodine in the domain
of quality of life, according to information pro-

vided by patients about their daily urgency and
incontinence symptoms. The tolerance to both
drugs were similar. Solifenacin showed equivalent
efficacy, but with higher tolerance and quality of
life than darifenacin (88). The extended-release
(ER) formulations provided higher improvement
of quality of life than the immediate-release (IR)
ones. When compared to tolterodine-IR, oxybutynin-ER had a similar quality-of-life profile, while
solifenacin showed superior efficacy and quality
of life. In three trials, fesoterodine showed to be
more effective, providing superior quality of life
when compared to tolterodine-ER (89).
In the SOLIDAR study, the authors compared the selective antimuscarinic agents solifenacin
(5 mg) and darifenacin (7.5 mg). Both showed to
be equivalent in the results of reducing overactive bladder symptoms; however, solifenacin was
superior in quality of life and satisfaction, with a
lower incidence of dry mouth (94).
Applying oxybutynin through transdermal
patches resulted in similar improvement to that
achieved with the oral use of this agent, just with
fewer adverse effects (33). Similar results were
observed when transdermal oxybutynin and oral
tolterodine ER were compared (34).
What are the adverse effects of antimuscarinic
agents?
Several meta-analyses were designed to
evaluate the information provided by clinical
trials, specifically regarding adverse effects, which allows us to more easily visualize the safety
level of each drug in the distinct presentations
and routes of administration.
Chapple et al. (83) conducted a systematic review and meta-analysis of 83 clinical trials
in which four formulations were associated with
a high risk of discontinuation due to adverse
events when compared to placebo – oxybutynin
IR, 7.5-10 mg/d; oxybutynin IR, 15 mg/d; propiverine ER, 20 mg/d; and solifenacin, 10 mg/d.
Tolterodine ER 4 mg/d was the only formulation
associated with low risk of discontinuation when
compared to placebo. Reports of dry mouth of
any severity were the most commonly seen with
all the interventions, with significant difference
when compared to placebo. The relative risk ran-
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ged from 2.1 to 5.9 and increased when the doses
of darifenacin, fesoterodine, solifenacin, and tolterodine were increased. This tendency was not evident for oxybutynin and propiverine. Other adverse effects were significantly high with the active
treatment when compared to placebo, including:
blurred vision, constipation, erythema, fatigue,
pruritus, excessive sweating, and urinary retention.
Another meta-analysis on adverse effects
showed fewer patients with dry mouth when
using ER formulations of oxybutynin and tolterodine when compared to IR formulation of both
drugs, with significant results. There were no within-group differences for the different doses of
each medication (82).
Trospium chloride, darifenacin and fesoterodine are active substrates for the P glycoprotein-dependent cell transport system, which
means a high reduction of the blood-brain barrier permeability, with low levels in the central
nervous system; particularly trospium, which is
almost undetectable in the cerebrospinal fluid
and a good option in patients with risk of cognitive worsening due to a number of neurological
pathologies, such as Parkinson’s disease, multiple
sclerosis, senile dementia, etc. (95, 96).
A randomized, placebo-controlled, double-blind study compared the effects of oxybutynin
topic gel, with oral IR oxybutynin and placebo on
the cognitive and psychomotor functions in healthy elder patients (97). When compared to the
oral IR formulation, oxybutynin gel has equivalent efficiency, with reduced side effects and a clinically significant effect of less worsening of the
cognitive function in healthy older subjects.
Recently, Kessler et al. (98) revealed great methodological and statistic creativity – which
they compiled in a systematic review – by using a
new meta-analysis referred to as “network meta-analysis.” Through this, after extracting the data
from clinical trials, the adverse events were classified into seven categories (gastrointestinal, ocular/
visual, urinary tract-related, neurologic, cardiac,
respiratory, and dermatological) of the Common
Terminology Criteria for Adverse Events (CTCAE)
and scored using the visual analogic scale (VAS):
0=minimal severity and 10=maximum severity,
based on a consensus of ten independent specia-

lists. This meta-analysis studied 60 trials involving 26,229 patients and found a similar global
adverse effect profile for darifenacin, fesoterodine,
transdermal oxybutynin, propiverine, solifenacin,
tolterodine, and trospium, but not for oral oxybutynin when compared to the initial dose. Oxybutynin in doses equal or superior to 10 mg/dL had
a worse adverse event profile. Darifenacin, fesoterodine, transdermal oxybutynin, propiverine, and
solifenacin showed a significantly better dose-adverse effect correlation. Of all adverse effects,
the gastrointestinal ones were the most frequently
reported. Only the transdermal oxybutynin at 3.9
mg/dL showed a gastrointestinal profile similar
to placebo. Its visual/ocular adverse event profile was similar among the antimuscarinic agents
when the initial dose was used. The same was observed for the urinary tract, neurologic, cardiac,
and respiratory profiles. While the dermatological
adverse effects were minor with the oral administration of the drugs, the adverse event profile was
worse with the transdermal administration.
The absolute contraindications for the use
of antimuscarinic agents include urinary retention, gastric retention, closed-angle glaucoma,
and known hypersensitivity to the pharmacological agent. The relative contraindications include
partially obstructed bladder emptying, renal or
hepatic changes, excessive use of alcohol, reduced
gastrointestinal motility, constipation, and myasthenia Gravis (99).
What are the effects of beta-3-adrenergic agonists
on overactive bladder symptoms and their adverse
effects?
Animal studies and clinical trials have shown that beta-3 agonists relax the detrusor muscle,
thereby improving bladder filling and compliance.
There is a significant improvement of the incontinence and voiding episodes in 24 hours as well
as a significant improvement of the quality of life
(100, 101).
The beta-3 agonist Mirabegron was approved for the treatment of overactive bladder
in Japan in September 2011 and in Europe and
the United States in June 2012 (102). Other beta3 agonists, such as Solabegron and TRK-380, are
still under investigation (103, 104).
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Experimental studies have demonstrated
that beta-3 adrenergic receptor (β3AR) agonists
result in relaxation of the smooth detrusor muscle in humans mediated by the stimulation of the
enzyme adenyl cyclase, which leads to the accumulation of cyclic adenosine monophosphate
(AMPc). In addition, β3-AR activation seems to
inhibit detrusor contraction also due to the release of urothelium-derived inhibitory factor (UDIF)
(105, 106).
Seven clinical studies showed that Mirabegron
(25, 50, and 100 mg) results in a significant reduction of urinary incontinence and voiding episodes
in 24 hours (107-111). Five of these studies used
4-mg tolterodine ER as the active control group;
five were phase III studies conducted to evaluate
safety and efficacy, one was a phase II proof-of-concept study (111), and one was a phase II study
of dose determination (109). One of the phase III
studies included 1,978 patients from 27 European
countries and Australia. All three active groups
showed improvement when compared to placebo;
however, tolterodine was only superior to placebo
at week 4. The main limitation was the short period of 12 weeks of treatment (110).
Another international phase III randomized, placebo-controlled, double-blind, multicenter clinical study conducted in the United States
and Canada evaluated the effect of Mirabegron on
overactive bladder patients experiencing symptoms for over three months. When compared to
placebo, 50 mg and 100 mg Mirabegron resulted
in a superior reduction of the number of incontinence and voiding episodes in 24 hours (112).
One study evaluated the urodynamic impact of Mirabegron on bladder emptying in men.
In this study, 200 men with lower urinary tract
symptoms associated with benign prostatic hyperplasia were randomized to receive 50 mg or 100
mg of Mirabegron or placebo daily during 12 weeks. There was no significant difference between
groups, in terms of urinary flow and the detrusor
pressure on the maximum flow (100).
The pooled analysis of three phase III studies revealed that the global incidence of adverse events and serious adverse events was similar
among the groups treated with Mirabegron, tolterodine or placebo (15, 113).

One study evaluated the potential of Mirabegron to cause a change in the cardiac repolarization in healthy patients. The authors observed
that Mirabegron did not prolong the QTc interval
at the doses of 50 or 100 mg; only the 200 mg
dose of Mirabegron caused an increase of the QTc
interval superior to 10 ms in women (114).
Mirabegron dose is recommended to be reduced in patients with renal and hepatic impairment, and because it inhibits CYP enzyme, caution
should be taken in patients using digoxin and metoprolol (101).
Treatment of refractory overactive bladder
Patients that are refractory to conservative treatment, including behavioral, physiotherapeutic and pharmacological treatments should be
evaluated by a specialist, in case they want additional treatment.
Patients considered refractory are those
failing an adequate behavioral treatment, for long
enough to evaluate the results, usually three months, and that have also failed the pharmacological
treatment with at least one antimuscarinic agent,
taken for at least 4-8 weeks. Pharmacological treatment failure may include lack of efficacy, drug
intolerance, or absolute contraindication to its use.
Treatment options after failure of conservative treatment pose significant risks to patients.
Therefore, before indicating such treatments, a
thorough evaluation should take place in order to
ensure that the complaints are truly resulting from
idiopathic overactive bladder, rather than secondary to other clinical conditions.
The therapeutic options after conservative
treatment failure include electrical stimulation of
the tibial nerve, botulinum toxin injection into detrusor, and sacral neuromodulation (SNM). Each of
these alternatives has advantages and disadvantages that will be addressed in the respective topic.
The use of these therapeutic options requires a careful selection of patients and detailed
education. Such treatments may be offered in any
order; that is, none of them could be considered as
being superior to the others. If a patient fail in one
of these treatments, he or she can be a candidate
to another one. The efficacy of a combination of
these therapeutic modalities is unknown.
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Electrical stimulation of the tibial nerve
The peripheral electrical stimulation of
the tibial nerve has been used in the treatment of
bladder filling and urgency urinary incontinence
symptoms. The impact of the treatment depends
on the severity of the symptoms before treatment,
the number of weekly sessions, and the evaluation
time point following the procedure. This technique can be performed transcutaneously or percutaneously (115). The electrical stimulation has
its effect by inhibiting the detrusor activity via
afferent action of the pudendum nerve (116). In
order to stimulate the tibial nerve percutaneously (PTNS), a 34G needle is inserted in a cephalic
position in relation to the internal malleolus and
for electrical stimulation, a low voltage (9V) with
a width of 0-10mA is used, with a fixed frequency
of 20Hz and pulse width of 200 ms. The majority
of the studies evaluating this therapeutic modality is of case sequences, without a control group,
and exclusively conducted in women. The equipment, as well as the electrical stimulation parameters and weekly session protocols in these studies greatly varied. Most included relatively small
samples (14-60 patients) with a short follow-up
(12 weeks). In comparative studies of the use of
PTNS with placebo, a reduction of more than 50%
of the urgency and urge-incontinence symptoms
in 54-71% of patients receiving against 0-22%
of patients in the control group (117-119). Most
studies showed improvement of quality of life as
evaluated by different questionnaires (118-120).
Systematic reviews demonstrated that 37-100% of
patients treated with PTNS experienced treatment
success, with different evaluation criteria having
been adopted and minimum adverse effects (121123). A recent meta-analysis indicated a seven-fold higher chance of clinical improvement in the
PTNS treated group versus control group.
Studies evaluating the duration of PTNS
effects without further treatments showed, after
completion of the initial protocol, maintenance of
efficacy for up to six months (124, 125). Studies
with up to three-year follow-ups demonstrated
sustained efficacy upon a monthly treatment, after one cycle for 12 weeks (117, 126). Maintenance
protocols are variable and tend to be individualized. Typically, after the 12 weeks of initial treat-

ment, the interval between sessions is progressively increase until it reaches one session a month
(118, 126). Patients experiencing recurrence with
this maintenance protocol are adjusted and receive reapplications within shorter intervals. In the
SUmiT study, 41% of patients required less than
one session a month, 55% needed 1-2 monthly
sessions, and 4% more than two sessions a month.
The most commonly seen adverse effects of the
treatment with PTNS include pain at the puncture
site (medial malleolus), local bleeding, paresthesia,
and excoriations. These effects are rare and affect
about 5% of patients (118, 120). It is important to
stress the high rate of abandon at the long term
follow-up, which reaches as much as 42% (118).
Botulinum toxin
The botulinum toxin type A counting with
the largest number of scientific studies and that is
approved for the treatment of overactive bladder
by the Food and Drug Administration (FDA) and
European Medicines Agency (EMA) is the one called
onabotulinumtoxinA. Other botulinum toxins, such
as abobotulinumtoxinA and incobotulinumtoxinA,
were less frequently studied for bladder indication.
Their efficacy and safety are not well known. In
addition, their use is not provided in label for this
indication. For this reason, our text will be based
on the data published on onabotulinumtoxinA.
The treatment with onabotulinumtoxinA
can be used to patients that are refractory to the
conservative treatment, after detailed education.
Patients must be able to attend frequent follow-up
visits in order to evaluate the bladder emptying
pattern. They must accept the possibility of intermittent bladder catheterization, if necessary.
The efficacy and side effects of the treatment with onabotulinumtoxinA depend on the
dose used. The recommended dose for most patients should be 100 or 150 U. The use of 150 U
results in a discrete improvement of efficacy, but
higher risk of urinary retention (127-130).
Most studies evaluated the bolutinum toxin injection into the body of the bladder, sparing
the bladder trigone (127-131). Different protocols
were used, including injections into 10-20 bladder
sites and dilution in such a way to inject 0.5-1.0
mL per site. OnabotulinumtoxinA injection should
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be performed deeply into the detrusor. Submucosal injection was less often evaluated and its results are not well known.
OnabotulinumtoxinA injection can be performed with local anesthesia, sedation, spinal block, or general anesthesia. The procedure with local
anesthesia usually requires the use of flexible cystoscope and a longer injection needle, at a higher
cost. With other forms of anesthesia, the procedure can be performed with the aid of rigid cystoscope and a shorter injection needle. This equipment
is cheaper and easily available. The choice of the
type of anesthesia should be agreed upon by both
physician and patient, considering the equipment
availability.
OnabotulinumtoxinA at a dose of 100 or
150 U results in improvement of several clinical
parameters and the quality of life. The impact of
the treatment on these parameters depends on the
severity of symptoms before treatment, the dose
used, and the evaluation time point after the procedure. In comparative studies of onabotulinumtoxinA with placebo, a reduction of more than
50% of urgency and urge-incontinence symptoms
was observed in 57-68% of patients receiving 100
U versus 27-30% of those receiving placebo. Total
continence was observed in 23-55% of patients
receiving 100 U versus 6-11% of those receiving
placebo (129-131). The improvement of the quality of life, as evaluated through different questionnaires, was 60-63% among patients receiving
100 U versus 27-29% of patients receiving placebo (130, 131). The urodynamic efficacy of the treatment with onabotulinumtoxinA has been little
studied. Some studies showed improvement of the
cystometric bladder capacity (25%) and absence
of the detrusor overactivity (35-39%) (132-134).
The most commonly seen adverse effects
following onabotulinumtoxinA injection include
urinary tract infections, increase of the post-void
residual volume, and urinary retention requiring
bladder catheterization (127, 129-131). Urinary
tract infections occurred in 15-55% of patients
receiving 100 U versus 6-28% of those receiving
placebo. Post-void residue superior to 150 mL was
observed in 7-26% of patients receiving 100 U
versus up to 1% of those receiving placebo (127131). Urinary retention requiring bladder cathete-

rization was observed in 3-18% of patients receiving 100 U versus 0-2% of those receiving placebo
(127-131, 134). The urinary retention may last a
few days to several weeks, and in less than 50%
of patients it lasts more than six weeks (128, 130).
Other side effects include hematuria (4-18%) and
muscular weakness (3-9%).
The majority of studies evaluated patients
during three months, and some studies evaluated
patients for 6-12 months, with sustained efficacy
throughout this period (127-131, 134, 135).
Some factors are associated with a higher
chance of complications, particularly urinary retention requiring bladder catheterization. Among
these factors, being male, over 75 years old, and
initial post-void residue superior to 100 mL (132).
Most of the studies evaluating reinjections
are retrospective and without a control group. The
interval between injections varied from 6 to 14
months (136-139), with most of them showing
maintenance of the treatment effects after reinjections (136, 137, 140).
Treatment discontinuation is dependent on
factors such as follow-up time, treatment efficacy
and side effects, particularly urinary retention and
urinary tract infections. In a study following up
patients for 60 months, the treatment discontinuation rate was 64% mainly due to the emergence of
complications such as urinary retention and urinary tract infections and for the lack of efficacy of
the initial injection (138).
The treatment with onabotulinumtoxinA
may improve patients with moderate-to-severe
symptoms of overactive bladder that did not respond to the conservative treatment. The dose of
100 U results in a lower rate of side effects. The
benefits of the treatment with onabotulinumtoxinA at a dose of 100 U outweigh the risks and
discomforts in patients with refractory overactive
bladder to the conservative treatment. It is critical
that patients that are candidates for this treatment
are carefully educated about the risks and they
should accept the possibility that they need bladder catheterization for relief. Patients should also
be informed that the effects of the treatment diminish over time and the vast majority will need
reinjections. The current evidence limitations include short follow-up time in better designed stu-
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dies and variations of protocol injections and adverse effect reporting.

Improvement of more than 50% of urgency and incontinence symptoms is observed
in 65-87% of patients in the short-term follow-up (up to six months) (147). Most of the patients
have good results in the long run. Improvement
of more than 50% of urgency and urgency incontinence symptoms is observed in 62-70% of
patients after a five-year follow-up (147-151).
The satisfaction rates of patients followed up for
more than five years is as high as 60-80% (152).
The healing of urgency urinary incontinence is
observed in 20-55% of patients (151, 153).
Treatment results may be long-lasting, although the adverse effect and additional surgery
rates are significant. However, the potential variability of the rates observed in old studies as well as
in more recent ones incorporating technological
advances should be taken into account. The most
commonly reported adverse effects include local
pain at the generator implantation site (3-20%),
pain at the electrode site (4-19%), electrode migration (1-9%), infection (2-14%), shock sensation
(5-8%), and need for revision surgery (6-39%). In
most studies, the revision surgery rates were superior to 30%. There is evidence that the current
procedures, with less invasive surgical technique
and the use of anchored electrodes, result in lower
adverse effect rates (147-151, 154, 155). In a study evaluating patients from Medicare undergoing
treatment with SNM in the period from 1997 to
2007, the generator removal rate was about 11%
in a 60-month follow-up on average (156).
Patients should be informed about the
need for periodic replacement of the generator,
with the interval depending on the stimulation
parameters used. Patients should be able to handle the remote control in order to optimize the
device functioning. Patients must accept the fact
that magnetic resonance imaging is contraindicated for individuals using the device (except for
cranial magnetic resonance imaging, provided
that the manufacturer’s instructions are followed). By taking into consideration the negative
effects of the overactive bladder symptoms on
patients’ quality of life, it is possible to state that
the benefits from SNM outweigh the risks and
discomforts of the treatment in selected, carefully educated patients.

Sacral neuromodulation
Treatment with sacral neuromodulation
(SNM) can be offered to patients with overactive
bladder symptoms that are refractory to the conservative treatment after detailed education.
Studies evaluating this therapeutic modality are based on the use of the equipment Interstim
(Medtronic, Minneapolis, USA), which has gone
through changes in the last years, with the incorporation of a minimally invasive surgical technique,
lower volume battery, anchored electrodes, and the
introduction of the percutaneous stimulation testing (percutaneous nerve evaluation – PNE).
The treatment with SNM involves a test
phase (first phase), which may be performed with
the implantation of a temporary electrode (PNE) or
the implantation of the permanent electrode. The
implantation of the electrode for PNE is simpler
and less expensive; however, the results are inferior
to those achieved with the permanent electrode.
Studies reported as high success rates during the
test phase with PNE as 44-60% (141-144) and 6981% with the implantation of the permanent electrode (141, 142, 145, 146). Around 44% of patients
failing the PNE test have positive response when
undergoing a new test with the implantation of the
permanent electrode (142).
The second phase of the treatment is indicated in cases showing good clinical response to the
test phase. In general, a 50% or more improvement
of urgency urinary incontinence symptoms is the
parameter used as the success criterion. This treatment phase consists of the implantation of the
generator in cases where the permanent electrode
was implanted during the test phase. In cases where
the first phase was performed with PNE, the second
phase consists of the implantation of the entire
system, including the permanent electrode and the
generator.
Most of the studies evaluating this treatment modality consist of observational series without a control group. Some studies report long-term results (up to five years). Overall, studies
show significant improvement of several clinical
and quality-of-life parameters.
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Recommendation of this treatment is limited due to the fact that the majority of studies
have an observational design, small samples, different studies reporting results in the same group
of patients, and the lack of information on the
protocols used by patients in order to maintain the
treatment results in the long term.
Surgical treatment of overactive bladder
In rare occasions, bladder augmentation or
urinary diversion may be considered in highly selected patients with refractory overactive bladder.
Almost all papers reporting results from bladder
augmentation are based on populations with neurogenic bladder dysfunctions. Very little is known
about its use in patients with idiopathic overactive
bladder. The risks of the procedure are high and
many patients may need intermittent catheterization for bladder emptying.
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Purpose: To demonstrate the effect of total reconstruction technique on postoperative
urinary continence after laparoscopic radical prostatectomy (LRP).
Material and Methods: LRP was performed using a standard urethrovesical anastomosis in 79 consecutive patients (Group-A) from June 2011 to October 2012, and a total
reconstruction procedure in 82 consecutive patients (Group-B) from June 2012 to June
2013. The primary outcome measurement was urinary continence assessed at 1, 2, 4,
12, 24 and 52 weeks after catheter removal. Other data recorded were patient age,
body mass index, International Prostate Symptoms Score, prostate volume, preoperative PSA, Gleason score, neurovascular bundle preservation, operation time, estimated
blood loss, complications and pathology results.
Results: In Group-A, the continence rates at 1, 2, 4, 12, 24 and 52 weeks were 7.59%,
20.25%, 37.97%, 58.22%, 81.01% and 89.87% respectively. In Group-B, the continence
rates were 13.41%, 32.92%, 65.85%, 81.71%, 90.24% and 95.12% respectively. Group-B had significantly higher continence rates at 4 and 12 weeks after surgery (P<0.001
and P=0.001). There were no significant differences between the groups with respect
to patient’s age, body mass index, prostate-specific antigen level, prostate volume,
IPSS, estimated blood loss, number of nerve-sparing procedures and postoperative
complications.
Conclusions: Total reconstruction technique in the procedure of urethrovesical anastomosis during LRP improved early recovery of continence.

Key words:
Laparoscopy; Prostatectomy;
Urinary Incontinence; Prostatic
Neoplasms; Reconstructive
Surgical Procedures

INTRODUCTION
Radical prostatectomy (RP) is the standard
surgical treatment for localized prostate cancer
(1). Postoperative urinary incontinence is one of
the drawbacks after RP, especially early incontinence, which has a major impact on patient’s he-
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alth-related quality of life (2). Post-prostatectomy
incontinence has been attributed to damage to the
arterial supply of the vesical sphincter, nerve and
the integrity of the pelvic floor muscles (3). Several surgical technical modifications have been
proposed to minimize the incidence of urinary incontinence, including nerve sparing (4), bladder

215

ibju | “Total reconstruction” of the urethrovesical
anastomosis and continence in laparoscopic radical prostatectomy

neck preservation (5), sparing or reconstruction
of the puboprostatic ligament (6-8), posterior reconstruction of the rhabdomyosphincter (9, 10),
and anterior retropubic suspension (11, 12). These
techniques are associated with different improvement on early continence. More studies on surgical modifications are still needed to improve postoperative early continence.
In an effort to improve early urinary continence, we applied a total reconstruction technique
during laparoscopic radical prostatectomy (LRP).
In the present study, we compared the perioperative and urinary continence outcomes of LRP with
and without total reconstruction technique.

val (13). The questionnaire was performed either
at our outpatient or by telephone interview. The
definition of continence was based on patient’s
responses to the items selected to reflect the range
of incontinence severity. The items were (‘4 weeks’
was changed to ‘1 or 2 weeks’ for the questionnaire at 1 or 2 weeks after catheter removal): (i)
Over the past 4 weeks how often have you leaked
urine? (ii) Which of following best describes your
urinary control during the last 4 weeks? (iii) How
many pads or adult diapers per day did you usually use to control leakage? Patients were considered continent if they answered ‘Not at all’ to (i),
‘total control’ to (ii), and ‘No pads’ to (iii). Patients
were considered incontinent when they were lost
for follow-up.

MATERIALS AND METHODS

SURGICAL TECHNIQUE

From June 2011 to June 2013, a total of
161 consecutive patients that underwent LRP
were reviewed, of which 79 patients (Group-A)
were treated with standard anastomosis technique
from June 2011 to October 2012, and 82 patients
(Group-B) were managed with total reconstruction
technique from June 2012 to June 2013. This study was approved by the Ethical Committee of our
hospital. All surgeries were performed by a single
surgeon (NX), highly experienced in LRP, having
performed more than 100 LRP previously to this
study.
All patients received a standardized preoperative evaluation including measurement of
body mass index, preoperative serum prostate
specific antigen (PSA), transrectal ultrasound of
the prostate for prostate volume, digital rectum
examination (DRE), prostate magnetic resonance
imaging (MRI) and ultrasound guided transrectal prostate biopsy. In selected cases (total PSA
level>10ng/mL and/or Gleason score≥7, or clinical
T3 prostate cancer), we also obtained a bone scan.
Patient’s characteristics are shown in Table-1.
Baseline urinary symptoms were measured using
the IPSS and the Expand Prostate Cancer Index
Composite validated health-related QOL (HRQOL)
instruments.
Urinary continence was assessed using the
self-administrated validated Expanded Prostate
Cancer Index Composite (EPIC) questionnaire at
1, 2, 4, 12, 24 and 52 weeks after catheter remo-

All surgeries were performed utilizing an
extraperitoneal approach and five ports technique
(14). After creating a working space via an extraperitoneal approach, the prostate, bladder and endopelvic fascia were exposed. The endopelvic fascia was incised on both sides, and blunt dissection
was performed proximally towards the apex of the
prostate. After puboprostatic ligaments were fully
dissected with cold scissors, a 2/0 Polysorb GS22 needle was used to ligate dorsal venous complex. The bladder neck was carefully dissected and
preserved followed by dissection of the seminal
vesicles and incision of Denonvillier’s fascia. The
prostatic pedicle was clipped close to the prostate
and cut with cold scissors step by step. A nerve sparing procedure was performed in patients
with cT1-cT2a prostate cancer and biopsy Gleason
score≤7. The prostatic fascia was incised sharply
using cold scissor, 1cm above the prostate apex,
and mobilized downward to the apex. Care was
taken to keep segregation outside the prostatic
capsule. The puboprostatic ligaments were preserved. Apical dissection of the prostate and division
of the urethra were then performed. The urethra
was cut at the middle between the external urethral sphincter and the apex of the prostate with
cold scissors. Bilateral pelvic lymphadenectomy
was performed in all patients. All specimens were
removed in a retrieval endobag.
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Table 1 - Patient characteristics and perioperative parameters.
Group A

Group B

79

82

Age, yr

67.88±6.65

65.79±7.27

0.08

BMI, kg/m2

25.35±2.13

24.26±2.88

0.77

Preoperative PSA, ng/mL

26.86±31.95

33.07±40.65

0.13

Prostate weight, g

41.92±14.76

42.06±19.34

0.24

6 (0~19)

7 (0~18)

0.79

Patient, n

IPSS score, n
Biopsy Gleason score, n (%)

P value

0.42

≤6

45.8%

82.9%

7

45.8%

35.1%

≥8

8.5%

7.0%

Operative time, min (range)

130.81±21.66

147.33±29.89

0.001

Estimated blood loss, mL

225.42+164.96

232.63±217.93

0.38

Transfusion rate (%)

(3/79) 3.79%

(5/82) 6.09%

0.50

Duration of Catheter, d

16.13±16.47

13.96±2.20

0.18

Nerve-sparing procedure, n (%)

0.11

Bilateral nerve sparing

(16/79) 20.25%

(27/82) 32.92%

Unilateral nerve sparing

(28/79) 35.4%

(19/82) 23.17%

Non-nerve sparing

(35/79) 44.3%

(36/82) 43.90%

Complications, n (%)

8/79 (10.13%)

6/82 (7.32%)

0.53

Complications grade I

7/79 (8.9%)

4/82 (4.88%)

0.32

Complications grade II

1/79 (1.3%)

2/82 (2.4%)

0.58

SD = standard deviation; BMI = body mass index; PSA = prostate specific antigen; IPSS = international prostate symptoms score

In Group-A, the urethrovesical anastomosis was performed using a 3/0 monocryl absorbable suture. The procedure was completed using
one suture technique. The first suture was performed at the right posterior area of the bladder neck
from outside to the inside, and placed this suture
from inside to outside at the corresponding section
of the urethral stump, and one knot was made.
Then the procedure of outside to inside at bladder
neck and inside to outside at urethral stump was
repeated in the left side area of the bladder neck.
An 18F Silastic Foley catheter was placed gently

into the bladder. The urethrovesical anastomosis
was accomplished when the suture was continued
around from left side to right side of the bladder
neck.
In Group-B, the total reconstruction was
started with posterior reconstruction (15). Posterior reconstruction was accomplished by suturing
the bladder musculature, Denonvillier’s fascia and
the musculofascial plate posterior to the urethra
(Figures 1A and B). The second step of the reconstruction was the urethrovesical anastomosis, which was made in the manner than in Group-A. The
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third step was anterior reconstruction consisting
of reattachment of the arcus tendineus and puboprostatic plate to the bladder neck (Figures 1C and
D). A 3/0 monocryl absorbable suture was used to
approximate the remaining arcus tendineus and
distal triangular plate anterior to the urethra (including the residual of the endopelvic fascia and
puboprostatic ligaments, rhabdosphincter, dorsal
venous complex) to the bladder neck (16).

presented as the mean±standard deviation. Two-group t-tests were used to compare numerical
variables. Pearson’s chi-squared test was used to
compare categorical variables. Data was processed
using SPSS 17.0. Statistical significance was defined as P<0.05.
RESULTS
There was no significant difference between
Group A and B regarding patient age (67.88±6.65
versus 65.79±7.27, P=0.08), BMI (25.35±2.13
versus 24.26±2.88kg/m2, P=0.77), preoperative
serum PSA (26.86±31.95 versus 33.07±40.65ng/

Statistical analysis
The categorical variables were summarized
in frequency Tables. Continuous variables were

Figure 1 - A) The first layer of reconstruction (approximating the musculofascial plate posterior to the urethra (green line
region) and the Denonvillier’s fascia posterior to the bladder (blue line region) and the bladder musculature. U, urethra,
LA, levator ani, B, bladder neck, (the yellow region). B) Illustration shows a separate “U” type of suture that is used for the
first layer reconstruction. C) A 3/0 monocryl absorbable suture is used to approximate the remaining arcus tendineus and
distal triangular plate anterior to the urethra (including the residual of the endopelvic fascia and puboprostatic ligaments,
rhabdosphincter, dorsal venous complex) to the bladder neck. D) Illustration shows the anterior reconstruction.

A

A

C

D
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ml, P=0.13), prostate weight (41.92±14.76 versus
42.06±19.34g, P=0.24), IPSS (6 versus 7, P=0.79),
Gleason score (P=0.42), mean estimated blood loss
(225.42±164.96 versus 232.63±217.93mL, P=0.38),
transfusion rates (3.79% versus 6.09%, P=0.50),
nerve-sparing procedure (P=0.11) and duration
of catheter (16.13±16.47 versus 13.96±2.20d,
P=0.18) (Table-1). The operative time was on average 17 minutes longer in the procedure of LRP
with total reconstruction technique (130.81±21.66
versus 147.33±29.89 min, P=0.001) (Table-1).
Early postoperative complications were
encountered in both groups. In Group-A, 4/79 patients with anastomotic site leakage were treated
with prolonged catheterization for 1 additional
week. In Group-B, 4/82 patient with anastomotic
site leakage were dealt with the same procedure.
In Group-A, 3/79 patients with acute urinary re-

tention after catheter removal were treated with
re-catheterization for 1 week, and one patient
with postoperative anastomotic stenosis was treated with urethral dilation 4 times (once per week).
In Group-B, 2 patients with anastomotic stenosis
were treated with urethral dilation. No significant
difference was noted between the two groups with
respect to anastomotic site leakage, postoperative
urethral stenosis and the severity of complications
(based on the Clavien-Dindo classification, Grade
I and II) (Table-1) (17).
The two groups had no significant differences in their pathologic stage, positive surgical margin (PSM), or Gleason score of the surgical specimen
(Table-2). The incidence of PSM at the prostate apex
was 4/79 in Group-A and 7/82 in Group-B. There
was no difference in the number of PSM at the prostate apex in the two groups (P=0.383).

Table 2 - Pathologic stage and continence rates between groups.
Group A

Group B

Pathologic stage n (%)

P value
0.089

pT0

(2/79) 2.53%

(3/82) 3.65%

pT2a

(33/79) 41.77%

(38/82) 46.34%

pT2b

(19/79) 24.05%

(15/82) 18.29%

pT3a

(18/79) 22.78%

(13/82) 15.85%

pT3b

(4/79) 5.06%

(13/82) 15.85%

pT4

(3/79) 3.79%

(0/82) 0%

(10/79) 12.65%

(13/82) 15.85%

0.562

(4/79) 5.06%

(7/82) 8.53%

0.383

≤6

(27/79) 34.17%

(38/82) 46.34%

7

(35/79) 44.30%

(32/82) 39.02%

≥8

(17/79) 21.51%

(12/82) 14.63%

1wk

(6/79) 7.59% %

(11/82) 13.41%

0.230

2wk

(16/79) 20.25%

(27/82) 32.92%

0.069

4wk

(30/79) 37.97%

(54/82) 65.85%

<0.001

12wk

(46/79) 58.22%

(67/82) 81.71%

0.001

24wk

(64/79) 81.01%

(74/82) 90.24%

0.094

52wk

(71/79) 89.87%

(78/82) 95.12%

0.205

PSM rate (%)
PSM at the apex
Gleason sore-final specimen (%)

0.246

Continence rates

PSM = Positive surgical margin.
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We evaluated the questionnaires (EPIC)
from 76 patients in Group A and 80 patients in
Group B. Five patients (3 patients in Group A and
2 patients in Group B) were lost to follow-up, who
were considered to be urinary incontinent. Group
B had significantly higher continence rates at 4
and 12 weeks after catheter removal (P<0.001 and
P=0.001). The continence rate of the two groups
at 1, 2, 24 and 52 weeks were not significantly
different (Table-2, Figure-2).

LRP, a significant improvement was found at 1
month, but not at 3 months (15). In a well designed but not randomized trial including 803 patients, Coelho et al. (19) showed that post reconstruction shortened continence recovery time and
improved early continence in patients undergoing
robot-assisted radical prostectomy.
Tewari and coworkers (16) evaluated
groups of patients undergoing anterior reconstruction alone, anterior and posterior reconstruc-

Figure 2 - Postoperative urinary continence rate of both groups.

DISCUSSION
Urinary incontinence is a major quality-of-life concern for patients undergoing radical
prostatectomy. The causes of urinary incontinence
after radical prostatectomy are likely multifactorial and include both functional and anatomical
changes related to removal of the prostate gland
and alterations in the pelvic floor musculature and
the urinary sphincter complex (3, 17).
Attempts have been made to modify
Walsh’s anatomic radical prostatectomy to prevent injury or to reconstruct the rhabdo-urinary
sphincter. Rocco et al. (18) first described post
reconstruction in a study and found continence
improved in the reconstruction group at 1 and 3
months. When this technique was transferred to

tion, and a historical control Group. Both types
of reconstruction were significantly better in terms of time to continence. In their study, multiple
interrupted sutures were used to reapproximate
the posterior urethral plate and a running suture was used to reapproximate the arcus tendineus
and puboprostatic plate to the bladder neck. Of
note, a prospective randomized study by Menon
in 2008 found no difference in early continence in
patients undergoing robot-assisted radical prostatectomy with periprostatic tissue reconstruction
and patients undergoing a standard single-layer
anastomosis (20). Hoshi et al. (21) reported that
the total pelvic floor reconstruction technique
during laparoscopic radical prostatectomy improved the postoperative 3, 6 and 12 months urinary
continence outcomes. The total pelvic floor re-
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construction technique included two concepts involving posterior and anterior reconstructions. In
posterior reconstruction, Denonvillier’s fascia was
approximated to the bladder neck and the median
dorsal raphe by slipknot. The anterior surface of
the bladder-neck was approximated to the anterior detrusor apron and the puboprostatic ligament collar for anterior reconstruction.
After the prostate specimen was removed, we performed the total reconstruction technique for patients in Group B. The first layer of
the anastomosis was the posterior reconstruction.
A separate “U” type of suture was used for the
entire anastomosis. This was based on the principles of Rocco’s posterior reconstruction technique. But, unlike his technique, we performed
a single-layer reconstruction, approximating the
musculofascial plate posterior to the urethra, the
Denonvillier’s fascia posterior to the bladder and
the bladder musculature. This modified posterior
reconstruction technique was to provide support
to the urethra, restore it to a more anatomic position and facilitate the tension-free approximation
of bladder neck to the urethral stump (Figures 1
A and B). During the procedure of posterior reconstruction, we decreased the pressure of CO2 to
8mmHg, so it was easy to approximate the bladder
neck to the urethra. Then the pressure was increased to 20mmHg to make space for the urethrovesical anastomosis. When the posterior wall of the
bladder neck and urethra stump were sutured, the
pressure decreased to 15mmHg.
We performed an anterior reconstruction
after the urethrovesical anastomosis. Our anterior
reconstructive technique was modified from the
Tewari technique. The third-layer of reconstruction was performed by suturing the arcus tendineus and distal triangular plate anterior to the
urethra to the anterior musculofascial of bladder
neck, which was different from the anterior reconstruction technique described by Hoshi. This
technique allowed the anatomic structure of the
bladder neck and urethra to be reconstructed as
much as possible (Figures 1C and D).
We found that patients who underwent
total reconstructive repair had significantly improved urinary control at 4 and 12 weeks com-

pared to those undergoing a standard LRP (Figure-2). Total reconstruction provides anatomical
support to the urethra, and stabilizes the urethra
and striated sphincter in the normal anatomical
position. The posterior reconstruction enabled a
tension free anastomosis and recreated the posterior support for the sphincter. The complication
rates were similar in the total reconstruction and
control Groups (P=0.53). Moreover, our study concluded that the total reconstruction technique was
not associated with a higher incidence of positive surgical margin (PSM) (12.65% versus 15.85%,
P=0.562).
There were some flaws in this study. It was
a retrospective case-controlled study rather than
a prospective randomized trial. Another limitation was that 5 patients in our study were lost to
follow-up. We evaluated these patients as all incontinent and found that the findings are still significant at 4 and 12weeks (P=0.002 and P=0.001).
The third limitation was the longer term maintenance of continence could not be evaluated.
Urodynamics were not performed in this study to
evaluate bladder stability and its contribution to
continence. The fourth limitation was the techniques employed in the study were sequential, thus
patients from Group B may have benefited from
increased surgeon experience since they were treated sequentially to patients from Group A.
CONCLUSIONS
We employed a total reconstruction technique supporting the posterior and anterior structure of urethra, which improved early continence
of patients undergoing laparoscopic radical prostatectomy in our study. This technique was easy
and simple to perform, and resulted in a significant improvement in early continence at 4 and 12
weeks. Our findings support the need for further
studies on technical refinements for earlier urinary continence in LRP.
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None declared.
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Background and objective: To prospectively compare the laparoscopic versus open approach to RP in cases with high prostate volume and to evaluate a possible different
impact of prostate volume.
Materials and Methods: From March 2007 to March 2013 a total of 120 cases with clinically localized prostate cancer (PC) and a prostate volume>70cc identified for radical
prostatectomy (RP), were prospectively analyzed in our institute. Patients were offered
as surgical technique either an open retropubic or an intraperitoneal laparoscopic (LP)
approach. In our population, 54 cases were submitted to LP and 66 to open RP. We
analyzed the association of the surgical technique with perioperative, oncological and
postoperative functional parameters.
Results: In those high prostate volume cases, the surgical technique (laparoscopic versus
open) does not represent a significant independent factor able to influence positive surgical margins rates and characteristics (p=0.4974). No significant differences (p>0.05)
in the overall rates of positive margins was found, and also no differences following
stratification according to the pathological stage and nerve sparing (NS) procedure.
The surgical technique was able to significantly and independently influence the hospital stay, time of operation and blood loss (p<0.001). On the contrary, in our population,
the surgical technique was not a significant factor influencing all pathological and
1-year oncological or functional outcomes (p>0.05).
Conclusions: In our prospective non randomized analysis on high prostate volumes,
the laparoscopic approach to RP is able to guarantee the same oncological and
functional results of an open approach, maintaining the advantages in terms of
perioperative outcomes.

Key words:
Laparoscopy; Prostatic
Neoplasms; Prostate;
Prostatectomy; Surgical
Procedures, Operative

INTRODUCTION
Laparoscopic (LP) prostatectomy has become a common treatment option for patients with
localized prostate cancer (PC). Non randomized
studies compared the laparoscopic with the open
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approach for radical prostatectomy (RP) (1-4). A
large population-based study found similar oncological and functional results comparing the two
techniques (5), whereas other investigations have
found significant differences (6, 7). Several aspects
could contribute to these different results, such as
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selection of patients, methods of analysis and
also surgeon/center experience in RP. The choice of the surgical technique for localized PC is
in part based on personal preference. However,
some considerations such as age, preoperative
status, staging and grading may influence choice of modality. Each patient presents with a unique set of characteristics that could influence
the technique of RP regardless of the approach
(1-4). Prostate volume is an important consideration for surgery, particularly when patients
have large glands (8). In some studies smaller
glands have been associated with high grade disease, more advanced stage and higher rate of
positive surgical margins (9-11). On the other
hand the difficulty of dissecting a large prostate gland has been recognized since the early
history of RP (12). The surgical and technical
impact of prostate size could be more relevant
in the LP (13), probably because larger prostates
decrease visualization of the surgical field when
performing the laparoscopic approach.
The objective of this study was to prospectively compare the laparoscopic versus open
approach to RP in cases with high prostate volume and to evaluate a possible different impact
of prostate volume either in terms of oncological or functional results.
MATERIALS AND METHODS
Study design and population
From March 2007 to March 2013 a total of
120 cases with clinically localized PC and a prostate volume>70cc identified for RP, were prospectively analyzed in our institute. This sample was
part of a population of 296 cases with clinically
localized PC selected for RP. All patients provided
informed consent and the study was approved by
our institutional review board.
Inclusion criteria were an histological
diagnosis of PC at biopsy, clinically defined T1c-T2N0M0 stage and a prostate volume>70cc. All
cases accepted the surgical option as primary treatment. Exclusion criteria were prior surgery at
bladder or prostate level, neoadjuvant treatments
(hormonal or radiation therapies), contraindications for surgical treatment.

Patient demographics, intraoperative and
postoperative parameters were prospectively collected and analyzed. In particular prostate volume
was measured preoperatively by magnetic resonance imaging (MRI) using the widely recognized
prostate ellipsoid method (11) and only cases with
values>70cc were included in this analysis. Preoperatively all cases were submitted to a multiparametric MRI for staging and decision making for
a nerve sparing procedure.
Patients were offered as surgical technique
either an open retropubic or an intraperitoneal
laparoscopic approach. In our population of 120
cases, 54 were submitted to LP and 66 to open
RP. The preoperative assessment of all patients
included detailed patient history, clinical examination, serum prostate specific antigen (PSA)
measurement, prostate volume determination at
MRI, prostate biopsy findings, Gleason score assessment, imaging studies (MRI and bone scan or
PET-CT scan). Only cases with clinical T2N0M0
staging were included.
Surgical technique
All cases were submitted to RP by a surgeon with 10 years of experience with open RP
(more than 100 cases performed) and 5 years with
LP (more than 50 cases performed).
The choice between the open or laparoscopic approach was discussed with the patient but
no specific selection was performed regarding the
surgical approach. Fifty-five cases were submitted
to a standard open retropubic RP as previously
described (13), and 65 to a standard intraperitoneal laparoscopic RP as previously described (14). In
none of these cases a lymph-node dissection was
performed. The decision for a intrafascial nerve
sparing (NS) (monolateral or bilateral) procedure
was homogeneously considered in all cases regardless on the surgical technique and included
preoperative status of the patient, biopsy findings
and imaging (MRI) results. In particular a bilateral
intrafascial NS procedure was performed in sexually active cases with a PSA level<10ng/ml and
a Gleason score<7or only one core with Gleason
score 7 and clinical T1c-T2a tumors. To perform
a NS procedure, we used a retrograde approach
and we used only clips instead of the energy for
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the coagulation in the dissection phase. We did
not use specific surgical procedures to improve
continence but a standard anastomosis has been
performed. The operative parameters prospectively considered in the study were surgical technique,
NS procedures, estimated blood loss, operative
time and intraoperative complications.
Pathological examination
All surgical specimens were processed by
one referent uro-pathologist. All specimens were
inked and fixed in buffered formalin. The prostate and seminal vesicles were entirely sectioned at
3-mm intervals. The presence of malignant glands in direct contact with the inked surface was
considered as constituting positive surgical margins (SM). The pathological parameters included
in our analysis were prostate weight, tumor volume, Gleason score (high (2-6), moderate (7) and
poor (8-10) differentiation according to the WHO
consensus), SM status and localization, pathological stage.
Postoperative evaluation and patient follow-up
The postoperative evaluation included hospital stay, time for catheter removal and complications. All cases underwent cystography at postoperative day 7 and the catheter was removed if no
extravasation was recorded. Intraoperative and postoperative complications were assessed and graded
according to the system described by Clavien (15).
Follow-up visits were conducted at regular intervals.
They included PSA monitoring, imaging examinations (MRI, bone scan or PET-CT scan), assessment
of functional outcomes such as continence and erectile function.
Biochemical failure (BCF) was defined as
postoperative PSA greater than 0.20ng/ml and
confirmed.
The rate and time to recovery of continence
was evaluated at regular intervals (1, 3, 6, 12 months) during a 1-year follow-up. Continence was defined as no pads use and no urinary leakage and subjective evaluation was made using the incontinence
section of the ICS-male questionnaire (16).
The rate and time to recovery of erectile function (EF) was assessed using the IIEF-5
questionnaire during a 1-year follow-up (3, 6, 12

months). Patients who underwent a NS procedure during surgery were homogeneously submitted
to erectile function rehabilitation using tadalafil
5mg/daily. Potency was defined as erections sufficient for penetration with or without phosphodiesterase inhibitors.
We also evaluated the “trifecta” (undetectable PSA, continence and potency) and “pentafecta” (trifecta plus no postoperative complications and negative surgical margins) rates in the
two groups (17, 18).
Statistical analysis
All parameters prospectively analyzed in
the study are showed in Table-1 and presented as
number of cases, mean±SD, median and range. For
comparison between the two groups (Group 1=LP
and Group 2=open RP) Student’s t test and chi-squared test were used. An analysis of variance
was used to compare continuous variables among
the Groups. The association of the surgical technique with all other intraoperative and postoperative variables was evaluated using an univariate
and multivariate linear regression model. Two-tailed P values<0.05 were considered statistically
significant. A R 3.1.1 statistical software was used.
RESULTS
Patient demographics in the two groups (LP
versus open) are described in Table-1. All patients
were stratified according to D’Amico risk classification. Mean prostate volume was 78.39±4.47ml
and 78.12±3.74ml respectively in Groups 1 and 2
(p>0.05). In our population there was a significant
correlation between preoperative prostate volume and RP specimen weight (coefficient 0.8980;
p<0.001).
Perioperative outcomes
Comparison in perioperative outcomes between laparoscopic and open procedures is showed in Table-2.
Mean total operation time was significantly
higher (p<0.001) in the laparoscopic (188.51±27.50
min) than in the open (152.28±27.44 min) group.
Estimated mean blood loss and transfusion rates
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Table 1 - Patient demographics in the two groups (LP versus open). Results are presented as mean±SD (mean) and range or
number (%) of cases.
Parameter
Number of cases

Group 1-Laparoscopic

Group 2- Open

P value

54

66

--

Prostate volume (mL)

78.39±4.47 (78);72-86

78.12±3.74(78);72-90

0.8585

Age (years)

64.76±4.39 (66);55-70

64.74±4.30 (65);52-70

0.8657

25.65± 4.39 (25.8);20.5-28.7

25.76±1.39 (25.4);22.4-28.7

0.8674

6.83±2.53 (7.5);2.5-16.8

6.57±.25 (7.2);2.8-15.8

0.8055

BMI
Preoperative PSA (ng/mL)
Clinical stage

0.2454

T1c

22 (40.7)

25 (37.9)

T2a

9 (16.7)

13 (19.7)

T2b

16 (29.6)

18 (27.3)

T2c

7 (13.0)

10 (15.1)

Clinical Gleason score

0.2657

6

37 (68.5)

40 (60.6)

7

15 (27.8)

24 (36.4)

8

2 (3.7)

2 (3.0)

NS procedure

0.2566

No NS

20 (37.0)

26 (39.4)

Monolateral

8 (14.8)

(5 (7.6)

26 (48.1)

35 (53.0)

Bilateral
D’Amico risk classes

0.3570

Low risk

8 (14.8)

12 (18.1)

Intermediate risk

44 (81.5)

52 (78.8)

2 (3.7)

2 (3.0)

High risk

were both significantly (p<0.001) lower in Group
1 (366.67±142.75ml and 7.4% respectively) than
in Group 2 (572.73±174.13ml and 27.3% respectively). Mean postoperative hospital stay was significantly lower (p<0.001) in Group 1 (4.35±5.54
days) than in Group 2 (5.54±1.41 days). Also,
mean Foley catheterization time was significantly
lower (p=0.02) in Group 1 (7.65±2.11 days) than in
Group 2 (8.61±2.35 days).
No intraoperative complications were experienced in both groups and in all cases the procedure (laparoscopic or open) was successfully
concluded. As classified according to the Clavien

system, the rates of postoperative complication
were very similar in the two groups (p=0.95). In
particular no grade IV complications were experienced in both groups.
Pathological outcomes
Pathological findings in the two groups after RP are showed in Table-3. The percentage of
pT3 cases (18.5% and 19.7% respectively in Group
1 and 2) and the distribution of Gleason scores
were similar (p>0.05) in the two groups.
No significant differences (p>0.05) in the
overall rates of positive margins was found, and
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Table 2 - Comparison of perioperative outcomes between laparoscopic and open procedures. Results are presented as
mean ± SD (mean) and range or number (%) of cases.
Parameter

Group1- Laparoscopic

Group2- Open

P vale

4.35±5.54 (4) ;3-12

5.54±1.41 (5);4-14

<0.001

Operation time (minutes)

188.51±27.50 (190); 150-240

152.28±27.44 (170);100-200

<0.001

Blood loss (mL)

366.67±142.75 (400);100-700

572.73±174.13 (600);300-1000

<0.001

Transfusion rate

4 (7.4)

18 (27.3)

<0.001

7.65±2.11 (10) ;7-21

8.61±2.35 (10) ;7-21

0.02

Postoperative hospital stay
(days)

Catheterization time (days)
Postoperative complications
(Clavien score)

0.950

I

2 (3.7)

4 (6.1)

II

3 (5.5)

3 (4.5)

III

1 (1.8)

1 (1.5)

Table 3 - Comparison of pathological outcomes between laparoscopic and open procedures. Results are presented as mean
± SD (mean) and range or number (%) of cases.
Parameter

Group 1- Laparoscopic

Group 2- Open

pT stage

0.4542

pT2

44 (81.5)

53 (80.3)

pT3a

9 (16.7)

11 (16.7)

pT3b

1 (1.8)

2 (3.0)

Gleason score

0.4762

6

32 (59.2)

34 (51.5)

7

20 (37.0)

30 (45.4)

8

2 (3.7)

2 (3.0)

Positive surgical margins

0.0846

Total number of cases

4 (7.4)

7 (10.6)

Single

4 (7.4)

6 (9.1)

0 (0)

1 (1.5)

Apical

3 (75.0)

5 (71.4)

Lateral

1 (25.0)

2 (28.6)

Basal

0 (0)

0 (0)

Multiple

P value
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similarly also after stratification according to pathological stage and NS procedure. In particular
in pT3 cases or in NS procedures, the rate of positive margins was similar (p>0.05) both groups
(pT3 cases: Group 1=30.0% and Group 2=38.5%;
NS procedure: Group 1=5.9% and Group 2=7.5%)
(Table-4). Also regarding the number and location
of positive surgical margins, most of these were
apical (75% in Group 1 and 71.4% in Group 2) and
no significant variations between the two groups
were found (p>0.05).
The percentage and number of positive
surgical margins statistically significantly correlated with preoperative PSA (only at univariate
analysis in laparoscopic group: p=0.0006), pT stage (at univariate and multivariate analysis in both
groups: p<0.0001), Gleason score (only at univariate analysis in both groups: p<0.05) (Table-5).

-up was 35.11±11.62 (range 12-48) months and
37.82±10.15 (range 12-48) months respectively in
Groups 1 and 2.
No cases of deaths for any cause or clinical
distant progression were reported. BC failure rates
were similar (p>0.05) in the two groups (5.5% in
Group 1 and 7.5% in Group 2). Mean time to BC
failure is reported in Figure-1 (p=0.518). The risk
of BF significantly correlated with preoperative
PSA (only at univariate analysis and in the laparoscopic group: p=0.0048), pT stage (at univariate
and multivariate analysis in both groups: p<0.05)
and Gleason score (only at univariate analysis in
both groups: p<0.05) (Table-6).
Functional outcomes
Results in terms of continence and potency rates and regarding ICS and IIEF-5 questionnaires scores are reported in Table-7. After 12
months from surgery, continence rates were similar (p>0.05) between the two groups (98.1% and
98.5% respectively in Group 1 and 2). A signifi-

Oncological outcomes
All cases were followed-up for at least for
12 months. Mean time of postoperative follow-

Table 4 - Extracapsular (pT3) cases and NS procedures: distribution and characteristics of positive surgical margins in the
two groups. Results are presented as mean ± SD (mean) and range or number (%) of cases.
Positive surgical margin Parameter

Group 1 - Laparoscopic

Group 2 - Open

P value

Total number

3/10 (30.0)

5/13 (38.5)

0.3447

Single

3/10 (30.0)

4/13 (30.8)

0 (0)

1/13 (7.7)

Apical

2/10 (20.0)

4/13 (30.8)

Lateral

1/10 (10.0)

1/13 (7.7)

Basal

0 (0)

0 (0)

Total number

2/34 (5.9)

3/40 (7.5)

Single

2/34 (5.9)

2/40 (5.0)

0(0)

1/40 (2.5)

Apical

1/34 (2.9)

1/40 (2.5)

Lateral

1/34 (2.9)

2/40 (5.0)

Basal

0(0)

0(0)

Extracapsular (pT3) disease

Multiple

0.7424

0.4420

NS procedure

Multiple
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Table 5 - Linear regression model for parameters association with positive surgical margin finding.
Univariate analysis
Group 1- Laparoscopic
Parameter

Group 2 - Open

Coefficient

P.value

Coefficient

P value

Preoperative PSA

0.0469

0.0006

0.0195

0.2561

pT stage

0.9772

<0.0001

0.9622

<0.0001

Gleason score

0.9687

<0.0001

0.1705

0.0279

NS procedure

-0.0230

0.7728

-0.0296

0.7160

Parameter estimates

Std.Error

T value

Pr(>|t|)

1.0771

0.1750

6.1523

<0.0001

Multivariate analysis
Parameter
pT stage

figure 1 - Estimated mean time for BC failure in laparoscopic
versus open Rp.

cant difference in favor of the laparoscopic group
(Group 1) was found at 3-and 6-month intervals
(3-month: 88.9% and 75.7%; 6-month: 92.6%
and 87.8% respectively in Group 1 and 2; p<0.05).
After 12 months of surgery, the percentage of potent cases was slightly higher in Group 1
(52.9%) than in Group 2 (45.0%) (p>0.05). These
percentages are restricted in patients who had undergone a NS procedure (34 cases in Group 1 and
40 cases in Group 2).
Trifecta and pentafecta outcomes
Overall, trifecta and pentafecta rates
were 33.3% and 29.6% respectively in Groups
1 and 27.3% and 25.7% respectively in Group
2 (p>0.05) (Table-7). The mean characteristics
of patients who reached a trifecta or pentafecta
outcome in the two groups were similar: mean
age 58.27±3.40 years, mean preoperative PSA
5.41±1.80ng/mL, pT2, Gleason score 6 or 7 and
NS procedure.

	
  
	
  

	
  

N	
  Observed	
  

Expected	
  

(O-‐E)^2/E	
  

(O-‐E)^2/E	
  

Laparoscopic	
  

54	
  

3	
  

0.211	
  

0.418	
  

Open	
  

66	
  

5	
  

0.201	
  

0.418	
  

	
  

Linear regression model analysis regarding the surgical approach
In Table-8 we summarized on which preoperative, pathological and postoperative outcomes a significant influence was determined by the
surgical technique (laparoscopic versus open).
In these high prostate volume cases, the
surgical technique (laparoscopic versus open)

Chisq=	
  0.4	
  	
  on	
  1	
  degrees	
  of	
  freedom,	
  p=	
  0.518	
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Table 6 - Linear regression model for parameters association with BC failure.
Univariate analysis
Group 1- Laparoscopic
Parameter

Group 2- Open

Coefficient

P-value

Coefficient

P-value

Preoperative PSA

0.1818

0.0048

0.0239

0.8735

pT stage

1.2222

0.0032

3.2727

<0.001

Gleason score

3.0234

0.0004

1.5666

0.0198

Positive surgical margins

0.4346

0.2356

1.4769

0.2623

Multivariate analysis
Parameter
pT stage

Parameter estimates

Std. Error

t value

Pr(>|t|)

3.4661

0.8488

4.0834

0.0001

Table 7 - Comparison in functional outcomes and trifecta and pentafecta results at 12 months after surgery, between
laparoscopic and open procedures. Results are presented as mean ± SD (mean) and range or number (%) of cases.
Parameter
Continence rate

Group 1 - Laparoscopic

Group 2- Open

P value

53 (98.1)

65 (98.5)

0.7420

ICS score

0.020

0

35 (64.8)

28 (42.4)

1

18 (33.3)

37 (56.1)

2

1 (1.8)

0(0)

3

0(0)

1 (1.5)

18/34 (52.9)

18/40 (45.0)

0.1845

21.66±1.71 (22); 18-24

21.22±1.55 (22); 18-24

0.8540

Trifecta

18 (33.3)

18 (27.3)

0.1740

Pentafecta

16 (29.6)

17 (25.7)

0.3402

Potency rate (in NS cases)
IIEF-5 (in NS cases)

does not represent a significant independent factor able to influence positive surgical margins
rates and characteristics (p=0.4974). The surgical
technique was able to significantly and independently influence the hospital stay, time to operation and blood loss (p<0.001). In our population,
the surgical technique was not a significant factor
influencing all pathological and 1-year oncological or functional outcomes (p>0.05). Also trifecta

and pentafecta outcomes were not significantly
determined by the surgical approach (p>0.05).
DISCUSSION
As LP has been introduced for the surgical
treatment of PC, there has been a continuous improvement in the understanding of technical factors that influence perioperative and postoperati-
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ve outcomes. Previous series have investigated
the effects of prostate volume on the outcomes
of open RP and LP (19, 20). Larger prostates tend
to influence operation time, blood loss and also
pathological outcomes in terms of surgical mar-

gins. The surgical and technical impact of prostate size could be more relevant in the LP (13),
probably because larger prostates decrease visualization of the surgical field when performing
the laparoscopic approach. However, results in

Table 8 - Linear regression model analysis: estimation of surgical approach (laparoscopic versus open) influence on
perioperative, pathological and postoperative outcomes.
Parameter

Parameter estimate

Std.Error

t value

Pr(>|t|)

1.1936

0.2576

4.6323

<0.001

36.2457

5.0405

7.1908

<0.001

206.0606

29.5049

6.9839

<0.001

0.9579

0.4117

2.3266

0.0216

0.0067

0.1110

0.0606

0.9517

0.0235

0.0867

0.2718

0.7862

0.0707

0.1038

0.6806

0.4974

0.0471

0.0602

0.7820

0.4357

0.4528

0.3961

1.1432

0.2552

0.0033

0.0236

0.1421

0.8872

0.0794

0.1178

0.6739

0.5024

0.0606

0.0846

0.7162

0.4752

0.0387

0.0825

0.4690

0.6398

Postoperative hospital stay
Laparoscopic versus open
Operation time
Laparoscopic versus open
Blood loss
Laparoscopic versus open
Catheterization time
Laparoscopic versus open
Postoperative complication rate (Clavier score)
Laparoscopic versus open
pT stage
Laparoscopic versus open
Gleason score
Laparoscopic versus open
Positive surgical margins
Laparoscopic versus open
BC failure
Laparoscopic versus open
Continence outcome
Laparoscopic versus open
Potency outcome
Laparoscopic versus open
Trifecta outcome
Laparoscopic versus open
Pentafecta outcome
Laparoscopic versus open
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the literature are different (12, 19, 20) and not all
found a significant influence related to prostate
volume. Most of these studies (12, 19, 20) compared outcomes using the same surgical technique in
different prostate volume categories. On the contrary, the objective of this study was to prospectively compare two different techniques, laparoscopic versus open RP, selecting only cases with high
prostate volume and to evaluate a possible different impact of prostate volume (either in terms of
oncological or functional results), depending on
the surgical approach.
This is a prospective analysis focused only
on large prostate volumes (median volume 78mL)
considered for RP. Patients were not randomly assigned to LP versus open procedure. In the literature, mainly non randomized studies compared
the laparoscopic with the open approach for RP
(1-4). The choice between the open or laparoscopic approach was discussed with the patient but
no specific selection was performed regarding the
surgical approach. Large prostate volumes promote some difficulties during surgery, in particular
regarding the preservation of the bladder neck and
the apical dissection. The presence of a significant median lobe is frequent (65%) and it requires
greater attention during bladder neck dissection.
In our experience these situations can be successfully managed also during the laparoscopic procedure, increasing prostate gland traction.
Also, if this was not a randomized study,
preoperative characteristics of patients in the two
groups (LP versus open RP) were similar and not
statistically different, either in terms of prostate
volume, functional or oncological parameters.
Most of the differences between the two
surgical approaches were found in terms of perioperative outcomes. Also, in larger prostate
volumes, the LP is related to less blood loss and
transfusion rates (p<0.001), less postoperative
hospitalization and catheterization time (p<0.001)
but longer operation times (p<0.001) when compared with the open RP. The laparoscopic approach does not increase the postoperative complication rate (p=0.95) when compared with open RP.
In terms of functional postoperative outcomes the
surgical approach in high prostate volumes does
not significantly affect (p>0.05) continence and

potency rates at 1-year follow-up. In a previous
study (16) we underlined that prostate volume is
a factor able to influence the time to recovery of
continence after RP. In the present study, selecting only high prostate volumes, the percentage
of continent cases were significantly higher in the
LP group at 3-and 6-month intervals but not at
1-year interval between the two groups.
We focused our attention on pathological
outcomes and on the possible impact of the surgical technique on positive surgical margins rates.
Either using a laparoscopic or an open RP, pT stage represents the only significant and independent
factor able to influence positive surgical margins
and BF failure rates.
The surgical technique was not a significant factor able to influence positive surgical margins rates and characteristics. Using the LP approach in large prostate volumes, the rate and site of
positive surgical margins were similar with those
obtained using the open approach. Also in pT3
cases or NS procedures where the risk of positive
margins could be higher, the LP approach does not
influence results when compared to the open RP.
Considering together functional and oncological
parameters, the Trifecta and Pentafecta outcomes
were similar in the two surgical groups.
CONCLUSIONS
In our prospective non randomized analysis on high prostate volumes, the laparoscopic
approach to RP is able to guarantee the same oncological and functional results of an open approach, maintaining the advantages in terms of
perioperative outcomes (blood loss, hospital and
catheterization time) and time to continence recovery.
Abbreviations
LP = Laparoscopic
PC = Prostate cancer
RP = radical prostatectomy
MRI = Magnetic resonance imaging
SM = Surgical margins
BCF = Biochemical failure
BC = Biochemical
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PSA = Prostate specific antigen
NS = Nerve sparing
ED = Erectile dysfunction
ICS = International continence society
IIEF = International index erectile function
CONFLICT OF INTEREST
None declared.
REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

9.

Sooriakumaran P,Srivastava A,Shariat SF et al. A
multinational, multiinstitutional study comparing positive
surgical margin rates among 22393 open, laparosocopic
and robot assisted radical prostatectomy patients. Eur Urol
2004;66:450-6.
Albadine R, Hyndman ME, Chaux A, Jeong JY, Saab S, Tavora
F, et al. Characteristics of positive surgical margins in roboticassisted radical prostatectomy, open retropubic radical
prostatectomy, and laparoscopic radical prostatectomy: a
comparative histopathologic study from a single academic
center. Hum Pathol. 2012;43:254-60.
Hegarty NJ, Kaouk JH. Radical prostatectomy: a comparison
of open, laparoscopic and robot-assisted laparoscopic
techniques. Can J Urol. 2006;13:56-61.
Laurila TA, Huang W, Jarrard DF. Robotic-assisted
laparoscopic and radical retropubic prostatectomy generate
similar positive margin rates in low and intermediate risk
patients. Urol Oncol. 2009;27:529-33.
Williams SB, D’Amico AV, Weinberg AC, Gu X, Lipsitz SR, Hu
JC. Population-based determinants of radical prostatectomy
surgical margin positivity. BJU Int. 2011;107:1734-40.
Williams SB, Chen MH, D’Amico AV, Weinberg AC, Kacker
R, Hirsch MS, et al. Radical retropubic prostatectomy and
robotic-assisted laparoscopic prostatectomy: likelihood of
positive surgical margin(s). Urology. 2010;76:1097-101.
Smith JA Jr, Chan RC, Chang SS, Herrell SD, Clark PE,
Baumgartner R, et al. comparison of the incidence and
location of positive surgical margins in robotic assisted
laparoscopic radical prostatectomy and open retropubic
radical prostatectomy. J Urol. 2007;178:2385-9.
Pettus JA, Masterson T, Sokol A, Cronin AM, Savage C,
Sandhu JS, et al. Prostate size is associated with surgical
difficulty but not functional outcome at 1 year after radical
prostatectomy. J Urol. 2009;182:949-55.
Kassouf W, Nakanishi H, Ochiai A, Babaian KN, Troncoso
P, Babaian RJ. Effect of prostate volume on tumor grade
in patients undergoing radical prostatectomy in the era of
extended prostatic biopsies. J Urol. 2007;178:111-4.

10. Labanaris AP, Zugor V, Witt JH. Robot-assisted radical
prostatectomy in patients with a pathologic prostate
specimen weight ≥100 grams versus ≤50 grams: surgical,
oncologic and short-term functional outcomes. Urol Int.
2013;90:24-30.
11. Hong SK, Poon BY, Sjoberg DD, Scardino PT, Eastham
JA. Prostate size and adverse pathologic features in men
undergoing radical prostatectomy. Urology. 2014;84:153-7.
12. Yasui T, Tozawa K, Kurokawa S, Okada A, Mizuno K, Umemoto
Y, et al. Impact of prostate weight on perioperative outcomes
of robot-assisted laparoscopic prostatectomy with a posterior
approach to the seminal vesicle. BMC Urol. 2014;14:6.
13. Walsh PC. Anatomic radical prostatectomy: evolution of the
surgical technique. J Urol. 1998;160:2418-24.
14. Sarle R, Tewari A, Hemal AK, Menon M. Robotic-assisted
anatomic radical prostatectomy: technical difficulties due to
a large median lobe. Urol Int. 2005;74:92-4.
15. Dindo D, Demartines N, Clavien PA. Classification of
surgical complications: a new proposal with evaluation in a
cohort of 6336 patients and results of a survey. Ann Surg.
2004;240:205-13.
16. Mariotti G, Sciarra A, Gentilucci A, Salciccia S, Alfarone
A, Di Pierro G, et al. Early recovery of urinary continence
after radical prostatectomy using early pelvic floor electrical
stimulation and biofeedback associated treatment. J Urol.
2009;181:1788-93.
17. Garate J,Sanchez-Salas R,Valero R,Matheus R,Leon A,Davila
H. Pentafecta outcomes after robotic assisted laparoscopic
prostatectomy: first 100 cases in Latinoamericaln hospitals.
Actas Urol Esp 2014 (Ephud ahead of print).
18. Borregales LD, Berg WT, Tal O, Wambi C, Kaufman S, Gaya
JM, et al. ‘Trifecta’ after radical prostatectomy: is there a
standard definition? BJU Int. 2013;112:60-7.
19. Chang CM, Moon D, Gianduzzo TR, Eden CG. The impact of
prostate size in laparoscopic radical prostatectomy. Eur Urol.
2005;48:285-90.
20. Freedland SJ, Isaacs WB, Platz EA, Terris MK, Aronson
WJ, Amling CL, et al. Prostate size and risk of high-grade,
advanced prostate cancer and biochemical progression after
radical prostatectomy: a search database study. J Clin Oncol.
2005;23:7546-54.

233

_______________________
Correspondence address:

Alessandro Sciarra, MD
Department Urology, University Sapienza
Viale Policlinico 00161 Rome, Italy
Telephone: + 39 064 461-959
E-mail: sciarra.md@libero.it

Vol. 42 (2): 234-241, March - April, 2016

ORIGINAL ARTICLE

doi: 10.1590/S1677-5538.IBJU.2014.0579

Is [F-18]-fluorodeoxyglucose FDG-PET/CT better than ct
alone for the preoperative lymph node staging of muscle
invasive bladder cancer?
_______________________________________________
Mete Uttam 1, Nayak Pravin 1, Bhattacharya Anish 2, Kakkar Nandita 3, Mandal Arup 1
1
3

Department of Urology, PGIMER, Chandigarh; 2 Department of Nuclear Medicine PGIMER, Chandigarh;
Department of Histopathology, PGIMER, Chandigarh

ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Objective: To evaluate whether the use of [F-18]-FDG-PET/CT can accurately predict
pelvic lymph node metastasis in patients with muscle invasive TCC of the bladder undergoing radical cystectomy.
Materials and Methods: Fifteen patients with muscle invasive bladder cancer had undergone FDG-PET/CT scan from the skull base to the mid-thighs after IV injection
of 6.5MBq (Mega-Becquerel)/Kg of FDG. After intravenous hydration IV furosemide
was given to overcome the difficulties posed by urinary excretion of 18F-FDG. PET/
CT data were analyzed as PET and CT images studied separately as well as fused PET/
CT images. The imaging findings were correlated with the histopathology of the nodes
(gold standard).
Results: CT and FDG-PET had demonstrated positive lymph nodes in 9 & 8 patients
respectively. Among the 15 patients 3 had documented metastasis on histopathology.
Both CT and PET could detect the nodes in all these 3 patients (100% sensitivity). Nodes
were histologically negative amongst 6&5 patients who had node involvement by CT
and PET respectively. Therefore, specificity, positive predictive value (PPV) & negative
predictive value (NPV) for CT and PET/CT were 50%, 33.3%, 100% and 58.3%, 37.5%,
100% respectively.
Conclusion: The theoretical advantage of this cutting edge technology for whole body
imaging has not been translated into clinical practice as we found minimal advantage
of combined FDG-PET/CT over CT alone for nodal staging of muscle invasive bladder
cancer. This may be due to substantial overlap between standardized uptake values
(SUVs) from active inflammatory processes with those of malignant lesion.

Key words:
Urinary Bladder Neoplasms;
Positron-Emission Tomography;
Tomography, X-Ray Computed;
Carcinoma, Transitional Cell

INTRODUCTION
Approximately, 70% of transitional cell
carcinomas (TCC) of the bladder present as a superficial lesion and nearly 20-25% of newly diagnosed bladder cancers are muscle invasive and
5-10% are metastatic at initial presentation (1).
The most frequent site of metastasis is the pel-
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vic lymph nodes. Among the pelvic lymph nodes,
the obturator nodes and the external iliac nodes
are involved most commonly (74% and 65% of
the time respectively). Pre-sacral nodes (25%),
common iliac nodes (20%) and para-vesical nodes (16%) are involved with TCC less often. Other
distant sites of metastasis of TCC include bone,
lung, skin, liver and less commonly the brain and
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meninges. Few patients with distant metastases
survive 5 years. Clearly, the identification of metastases affects the decision-making process for
tumor thought to be locally invasive (1).
Radical cystectomy is the standard surgical treatment for muscle invasive urinary bladder
cancer. In patients undergoing cystectomy, nodal
tumor burden with pathologic evidence of lymph
node metastasis is a major prognostic variable (2).
Therefore, the accuracy of lymph nodal staging is
crucial since treatment options differ significantly
according to stage. Lymph node staging is a challenge. With the imaging technologies growing fast
18F-FDG PET has gained popularity because it not
only identifies the tumour site but also determines
the metabolic activity of metastatic cell and hence determines either regional or distant metastasis. Whereas CT scanning has the limitations that
it can only describe the size of the lymph nodes,
PET/CT identifies the metastasis in those lymph
nodes, which otherwise can be a simple reactive
hyperplasia. Therefore, it sounds reasonable to try
this technology to improve detection of lymph
node metastasis in muscle invasive transitional
cell carcinoma of urinary bladder.
The reported accuracy of CT/MRI for nodal
staging ranges from 70-90% with false negative
rates of 25%-40%. In a study by Stojovska-Jovanovska et al. (3), it was found that primary tumor
staging was correct in 55.6% with CT, 56.7% with
conventional MRI and in 86.7% with dynamic
MRI meaning that none of these modalities are
100% accurate. Therefore, there is a need for alternative functional imaging modality like PET/CT.
PET is the newer modality of investigation, which
can be used to detect the primary tumor and its
metastatic lesion, which have high metabolic activity where FDG is picked up by the hypermetabolic cells (4-7). The current study was designed to
determine whether PET/CT can accurately detect
nodal metastasis, which were later confirmed by
histopathology, the gold standard for nodal metastasis.
MATERIALS AND METHODS
A total of fifteen patients with muscle invasive TCC of the urinary bladder undergoing radical

cystectomy were included during the study period
between August 2009 and October 2010. Radical
cystectomy was performed by the same surgeon who
was blinded to the PET-CT result. Informed consent
was obtained from them to take part in the study.
Patients with distant metastasis, high blood sugar
level (>150mg%), patients who had urinary tract
infection, patients who received chemotherapy and
radiotherapy, who underwent partial cystectomy or
diagnosed to have acute cystitis (CRP>1mg%) were
excluded from the study. Patients with positive urine culture were treated with appropriate antibiotics
and were included once repeat urine culture had
become sterile. History, clinical examination, laboratory tests and cystoscopy findings were recorded.
All patients had undergone radical cystectomy with
lymph node dissection.
FDG-PET Imaging
Patients were subjected to whole body PET-CT with dedicated BGO PET-CT scanner, at the
department of Nuclear Medicine. All patients were
asked to fast for 6-8 hours prior to the scan, blood
sugar level was measured for all patients. After
confirming acceptable blood sugar level (mean of
110.5mg/dL), 6.5MBq/kg of 18F-FDG was administered. In addition to oral contrast mixed with water, intravenous contrast was also administered via
18G venflon 500mL normal saline was started and
20mg of furosemide was given to all patients 1015min after FDG injection. This was performed in
order to avoid accumulation of FDG metabolite in
the urinary bladder causing difficulty in analysis of
lymph nodes. Patients were asked to void frequently and were made to wait in the dark room for
almost one hour after injection of FDG. Following
this, patients were subjected to scanning from head
to middle of the thigh. The image reconstruction
was done with inbuilt matrix system using reconstruction algorithm.
All patients demonstrated high level of tracer activity in urinary bladder when standard PET/
CT images were taken immediately after FDG injection, which obscured the adequate visualization of
the tumor. Delayed images were taken after intravenous hydration and furosemide injection to clear
the bladder, which reduced the bladder activity to
background level.
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PET Data Analysis
The PET images were reviewed on high resolution display monitor in sagital, coronal and
transverse sections by physicians of the nuclear
medicine department who had an experience of
more than five years in this field of nuclear medicine. The observers were blinded to the prior diagnostic work up data. Nodes greater than one centimetre on CT and SUVmax more than 2.5 were
considered positive on CT and PET respectively.
For assessment of accuracy of staging all imaging
data were compared to the gold standard, which
was histopathology.
Specimen Extraction, Labelling And Transport
All patients were operated by the same surgeon. Urinary bladder and regional lymph node
specimen were packed in formalin containing packets separately labeled. Histopathological examination was done by the same pathologist who was
also blinded to the imaging result.
Correlation of imaging tests and pathological
results
Any patient who had positive pelvic nodes
on CT and or PET found to have histologically positive nodes was considered as true positive. Any
patient who had positive node on imaging but
negative on histopathology was labelled as false
positive for nodal staging. Positivity was considered for a given patient with any number of nodes
positive on histology. Therefore for final statistical
analysis any patient found to have either single
node or multiple node positive on histology were
considered gold standard positive.

All of them had muscle invasive TCC on histological examination of TURBT specimens. All the patients had undergone open radical cystectomy and
standard lymphadenectomy. A total of 150 pelvic
lymph nodes from 15 patients were removed out
of which 68 nodes were from patients who had
positive nodes on PET-CT.
Analysis of CT and Lymph Nodes Examination
In all the 15 patients CT detected the primary lesion as it enhanced after giving contrast
because of its vascularity (Figure-1). Five patients
showed perivesical stranding or loss of fat planes
around the urinary bladder and on final histopathology only one patient showed involvement of
the serosa of the bladder and surrounding tissues.
Nine patients showed enlarged regional
lymph node on CT scan suggestive of metastasis
(Figure-2). The result of CT was compared with
Figure 1 - CT showing enhancing soft tissue lesion in the
urinary bladder suggesting neoplastic lesion.
A

Statistical analysis
The sensitivity, specificity, positive predictive value and negative predictive value were calculated using standard definition.
RESULTS
Age of our patients ranged from 34 to 67
years, with mean age of 53.4 years. Out of 15
patients, 14 were men (93.3%). Twelve patients
(60%) were smokers. None of them was diabetic.

the gold standard of the lymph nodes obtained
from the radical-cystectomy specimen of the same
patients. However, only 3 out of the 9 patients
actually had metastasis in the lymph nodes as evidenced on histopathology (Figure-3). The other
patients (n=6) showed reactive lymph node hyperplasia. Sensitivity, specificity, positive predictive
value and negative predictive value of CT alone
was 100%, 50%, 33.5% and 100% (Tables 1 and 2).
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Table 1 - CT and PET-CT accuracy for lymph nodes.
Histopathology of Lymph Nodes
Gold standard Positive

Gold standard Negative

wqw
→ PPV

Positive

TP = 3

FP = 6

= TP / (TP + FP)
= 3 / (3 + 6) =3/9
= 33.3%

CT

→ NPV
Negative

FN = 0

TN = 6

= TN / (FN + TN)
= 6 / (0+ 6) = 6/6
100%

↓

↓

Sensitivity

Specificity

= TP / (TP + FN)

= TN / (FP + TN)

= 3 / (3 + 0) = 3/3

= 6/ (6 + 6) = 6/12

100%

=50%
→ PPV

Positive

TP = 3

FP = 5

= TP / (TP + FP)
= 3 /(3 + 5) = 3/8
= 37.5%

PET-CT

→ NPV
Negative

FN = 0

TN = 7

= TN / (FN + N)
= 7 / (0+ 7)= 7/7
100%

↓

↓

Sensitivity

Specificity

= TP / (TP + FN)

= TN /(FP + TN)

= 3 /(3 + 0)= 3/3

= 7 /(5 +7)= 7/12

100%

= 58.3%

TP = true positive; TN = true negative; FP = false positive; FN = false negative; PPV = positive predictive value; NPV = negative predictive value; PET = positron emission
tomography; CT = computed tomography
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Table 2 = Comparison of PET/CT versus CT in terms of nodal detection.
Parameters (%)

PET/CT

CT

Sensitivity

100

100

Specificity

58.3

50.0

PPV

37.5

33.5

NPV

100

100

Figure 2 - CT showing enlarged lymph node in the pelvis.

the primary tumour which was clearly visualized
after diuresis with furosemide (Figure-4).
Eight patients showed high FDG uptake by
the regional lymph nodes suggestive of metastasis. PET along with the CT differentiation was used
to find out the site of the positive lymph node.
The result of PET/CT was compared with the gold
standard, which was histopathology. Among the
8 patients with positive lymph nodes on PET/CT
(Figure-5), only 3 had metastasis, and 5 patients
showed reactive lymph node hyperplasia. Sensitivity, specificity, positive predictive valve and negative predictive value was 100%, 58.3%, 37.5%
and 100%, respectively (Tables 1 and 2).

B

DISCUSSION
Analysis of PET/CT and Lymph Nodes Examination
In all 15 patients PET/CT detected hypermetabolic lesion in the urinary bladder suggesting
Figure 3 - Histopathology showing lymph node metastasis
H&E X 20.

Muscle invasive urinary bladder tumor is
best treated by radical cystectomy which is a high
complex procedure. Majority of these patients are
elderly with comorbidities and will be subjected
to increased risk of procedure related complicaFigure 4 - High FDG uptake is seen in soft tissue mass in the
bladder suggestive of primary lesion.
A
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tions. Cystectomy in the presence of nodal disease
is controversial. Extent of lymph node dissection
and number of nodes retrieved have important impact on outcome in patients with muscle invasive
bladder cancer (8-10). During cystectomy more
meticulous and extended node dissection improves disease specific survival (11, 12). Therefore,
accurate staging of lymph nodes can avoid unnecessary radical cystectomy. However, the fact
remains that the most accurate method to stage
regional lymph nodes remains regional lymph
node dissection. Regional lymph node dissection
is usually performed at the time of radical cystectomy at a single operative setting.
CT scan detects only enlarged lymph nodes.
Most of the time these are reported on histopathology as reactive lymph node hyperplasia. Therefore,
it is not justified to discard the morbid yet curative
procedure like radical cystectomy on the basis of traditional CT findings alone. Many of these patients
will be under-treated if we deny the gold standard
treatment leading to reduced disease specific survival. There is still a significant amount of “mis-staging” (40%) of bladder tumor with MRI. Future
advances in MRI, including endorectal coil, enhancement and dynamic contrast imaging may make it
more accurate, but they have still not been validated.
The role of PET scanning has also been investigated for use in invasive TCC (Table-3). PET
provides images of physiological and metabolic processes. A limitation of PET is the lack of an anatomical reference frame. The combined PET/CT device
offers optional fusion of images, which allows the
localization of functional findings detected by PET
in morphological structures as shown by CT during

imaging procedure. FDG, the most commonly used
radiopharmaceutical for PET, is unsuitable for evaluation of bladder cancer due to intense accumulation
in the urine (13-17). More specific tracers like (11)
carbon labeled choline, which are not excreted in the
urine fared equally in terms of nodal staging.
Ahlstrom et al. (17) had compared (18) FDG
PET with (11) C-methionine PET and found it suitable for detecting primary tumour but it was not
superior. Heicappell et al. (18) reported that in a case
series of 8 patients, 3 had metastatic lymph nodes
out of which 2 patients showed uptake by PET with
a sensitivity of 66.7%.
In our study, the sensitivity was 100% but
the specificity was as low as 58.3%. This low specificity is the major concern for its routine use in
clinical practice. In the current study CT alone was
equally sensitive (100%) as PET/CT. However, it
also lacks high specificity in terms of node detecFigure 5 - PET / CT showing moderate FDG uptake in left
internal iliac nodes (arrow).
B

Table 3 - Contemporary series on role of PET/CT for pelvic nodal staging.
Authors

PET Tracer

Number of pts

Sensitivity

Specificity

Drieskens et al. (19)

18F-FDG

55

60

88

Goodfellow H et al. (22)

18F-FDG

233

69

95

Liu et al. (23)

18F-FDG

46

76.9

97.1

Li et al. (24)

18F-FDG

73

75

—

Gofrit et al. (25)

11C-choline

18

100

—

Picchio M et al. (26)

11C-choline

27

62

18F-FDG

15

100

Current study
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tion. The only noticeable thing was the negative
predictive value which was 100%. That means if a
patient has no detectable nodes on CT it will be unlikely to find histologically positive nodes. But the
major concern for the physician is for the patients
with positive nodes where one has to decide whether
to go ahead with complex surgery like radical cystectomy or not. The current study reveals that PET/
CT is no better than CT alone for nodal staging. Similar findings had been discussed by Greet Swinnen et
al. (13). Their study involved 51 patients, 13 patients
had histologically proven nodal metastasis out of
which only six patients had demonstrated increased
uptake on PET-CT. For the remaining seven patients
PET-CT could not diagnose the nodes. The authors
related that accuracy, sensitivity, and specificity of
FDG-PET/CT for the diagnosis of node positive disease were 84%, 46%, and 97%, respectively. When
analysing the results of CT alone, it was observed accuracy of 80%, sensitivity of 46%, and specificity of
92%. The authors found no advantage for combined
FDG-PET/CT over CT alone for lymph node staging
of invasive bladder cancer or recurrent high-risk superficial disease. In that study the sample size was
large and hence more lymph node positive patients
were involved, when compared to our study. We had
only three patients with metastatic involvement of
lymph nodes which was detected by PET/CT hence
sensitivity was high.
On the contrary, Drieskens et al. (19) in
their series of 55 patients found a sensitivity of
60% and specificity of 88% and they concluded
that PET/CT has an advantage over CT in detecting distant lymph nodes. Most investigators feel
that the use of FDG-PET has a limited utility for
diagnosis and monitoring of urological tumors
due to the erratic uptake of the isotope (20, 21).
Goodfellow et al. (22) reported that sensitivity and
specificity of the CT scans for pelvic LN involvement were 45% and 98%, respectively (N=93).
The small sample size was the main limitation of our study, which can explain the 100% sensitivity observed. Another major limitation of this study was the number of lymph nodes retrieved during
surgery. We have dissected an average of 10 lymph
nodes per patient. In 8 patients who had PET/CT positive for lymph nodes, 68 nodes were examined on
histology, with an average of 8.4 lymph nodes per

patient, which is a bit low for accurately identifying
all the metastatic lymph nodes as reported by Herr
HW et al. (8). These authors concluded that at least 9
lymph nodes should be studied to define nodal status accurately.
In order to overcome the limitations of FDG
PET-CT, Li H et al. (24) had used dual-phase (18) F-FDG PET/CT with oral diuretics and achieved the
detection rate of 75.0% (6/8) for lymph nodes. Gofrit
et al. (25) noticed uptake of (11) C-choline in lymph
nodes as small as 5mm (standardized uptake value
3.8±1.4). Picchio M et al. (26) compared CT with (11)
C-choline PET amongst 27 patients. Sensitivity for
lymph node involvement was 50% by CT and 62%
by (11) C-choline PET. The authors concluded that
(11) C-choline PET is superior to CT for nodal staging. However, it is obvious that majority of studies
confirm that PET-CT with FDG or choline has limited
advantage over conventional CT in staging lymph
nodes in patients with bladder carcinoma. The current study confirms this point of view.
CONCLUSIONS
CT detects only enlarged lymph nodes but it
tells nothing about the nature of the nodes in terms
of presence or absence of metastasis. Theoretically,
PET/CT could detect the lymph nodes harbouring
metastasis correctly. This study reveals the sensitivity of PET/CT for detection of primary lesion is 100%
but in terms of nodal staging its accuracy is low.
Therefore, at this stage we cannot say that PET/CT is
a better imaging technique compared to CT, to detect
malignant lymph nodal involvement. In addition,
PET/CT is time consuming, costly and not accessible
at every centre. Therefore at the moment we cannot
recommend that PET/CT should be an essential tool
for the urologist managing invasive bladder cancer.
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Purpose: Bladder tumors are rare in children and adolescents. For this reason, the diagnosis is sometimes delayed in pediatric patients. We aimed to describe the diagnosis,
treatment, and follow-up methods of bladder urothelial neoplasms in children and adolescents.
Materials and Methods: We carried out a retrospective multicenter study involving patients who were treated between 2008 and 2014. Eleven patients aged younger than 18
years were enrolled in the study. In all the patients, a bladder tumor was diagnosed using
ultrasonography and was treated through transurethral resection of the bladder (TURBT).
Results: Nine of the 11 patients (82%) were admitted with gross hematuria. The average delay in diagnosis was 3 months (range, 0–16 months) until the ultrasonographic
diagnosis was performed from the first episodes of macroscopic hematuria. A single
exophytic tumor (1–4cm) was present in each patient. The pathology of all patients
was reported as superficial urothelial neoplasm: two with papilloma, one with papillary
urothelial neoplasm of low malignant potential (PUNLMP), four with low grade pTa, and
four with low grade pT1. No recurrence was observed during regular cystoscopic and
ultrasonographic follow-up.
Conclusions: Regardless of the presence of hematuria, bladder tumors in children are
usually not considered because urothelial carcinoma in this population is extremely rare,
which causes a delay in diagnosis. Fortunately, the disease has a good prognosis and
recurrences are infrequent. Cystoscopy may be unnecessary in the follow-up of children
with bladder tumors. We believe that ultrasonography is sufficient in follow-up.

Key words:
Urinary Bladder Neoplasms;
Adolescent; Ultrasonography

INTRODUCTION
Bladder cancer (BC) is the most common
malignancy of the urinary tract. It is the seventh
most common cancer in men and the seventeenth
most common cancer in women. The worldwide
age-standardized incidence rate is 9 per 100.000
for men and 2 per 100.000 for women (2008 data)
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(1). Despite these high rates in the general population, it is very rare in the pediatric age group.
According to a recent study, approximately 110
cases have been reported in the literature in this
age group since 1950 (2). These tumors have a low
grade of malignancy, showing little tendency toward recurrence and have a good prognosis. Bladder tumors are not usually considered in children
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and adolescents, even in the presence of hematuria,
because they are extremely rare. We aimed to draw
our colleague’s attention to this issue by conducting a multicenter study (three centers) covering
data from 11 patients who were diagnosed as having this disease over the last seven years, because
we have treated four patients for bladder urothelial
neoplasm in our clinic in the last three years.
We aimed to describe the presentation,
diagnostic methods, treatment, pathologic examination, and follow-up methods of bladder urothelial neoplasms in the pediatric age group.
MATERIALS AND METHODS
In the period from 2008 to 2014, we identified 11 urothelial bladder tumors in patients aged
younger than 18 years by means of a retrospective
multicenter (three centers) study.
A detailed history was taken from all patients and their parents. The patients were specifically questioned about whether they had any
of the known risk factors for bladder cancer. Due
to the planning of this study, all 11 patients were
contacted and questioning was repeated. The initial diagnosis of bladder tumor was confirmed by
ultrasonography. After the initial diagnosis, each
of the patients underwent transurethral resection
of bladder tumor (TURBT) for a definitive diagnosis and treatment. None of the patients received
a repeat TURBT and none of the patients received additional intracavitary chemotherapy or immunotherapy. Similarly, each patient’s cystoscopy and ultrasonography were reviewed every six
months during the first year and once a year in
subsequent years of the follow-up.
RESULTS
The characteristics of the patients are described in Table-1. The main symptoms of the patients, delayed diagnosis time, and the tumor location and characteristics are also shown in Table-1.
Nine of the 11 patients were admitted with
one or more episodes of gross hematuria and one
patient was admitted with abdominal pain. A
diagnosis had been made at least one month after
the first episode of hematuria in eight of the 11

patients. In our patients, the diagnosis had been
made at an average of 3 months (0–16 months) after the first hematuria episode. When the reasons
for this delay were investigated, different causes
were shown to have affected the patients: two
patients reported presenting late to the hospital;
four patients cited a delay in investigation, and
two patients said there had been a combination of
both these reasons. Only three patients (27%) in
our study had been diagnosed on time.
The patients were questioned about the
known risk factors for bladder tumors in adults.
Exposure to paint products (4 years) and smoking
(3 years) were risk factors identified in one patient,
and smoking (2 years) was a risk factor identified
in one other patient. No risk factors were detected
in the other nine patients.
All of the patients tumors were initially diagnosed using ultrasonography. Diagnostic cystoscopy
before transurethral resection was not performed in
any of the patients. After ultrasonography examination, TURBT was performed under general anesthesia. A single papillary lesion was identified in all
patients; the tumor was located either in the lateral
wall or in the trigone region of the bladder. The size
of the lesions ranged from 1–4cm. The pathology of
all patients was reported as superficial urothelial neoplasm in accordance with the World Health Organization/International Society of Urological Pathology
(WHO/ISUP) 2004 histologic classification (3); two
patients were found to have papilloma, one had papillary urothelial neoplasm of low malignant potential (PUNLMP), four had low grade pTa, and four had
low grade pT1 (Figures 1-3).
The mean follow-up time for the patients
was 3 years (range, 1–7 years). Follow-up was performed with cystoscopy and ultrasonography. The
cystoscopy was reviewed every six months during
the first year and once a year in subsequent years.
At the same schedule the patients were examined
using ultrasonography. Relapse was not observed
on ultrasonography or cystoscopy in any of the 11
patients. Two of the 11 patients in our study underwent several cytology examinations but at irregular intervals; however, they were reported to
be negative for the presence of a tumor. No recurrence was found among the patients at the average
3-year (range, 1–7 years) follow-up.
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Table 1 - Patients’ characteristics.
Age/
Sex

Reason for
application

The risk
factors for
bladder cancer

Delayed time
for diagnosis
(months)

Diagnostic
tool

Location on
bladder

The appearance of
the tumor

Pathological
condition
(WHO/ISUP)

Recurrence

Follow-up
(years)

15/M

Hematuria

None

16

USG

Trigone

Single, papillary,
4cm

PUNLMP

No

2

16/F

Hematuria

None

3

USG

Lateral wall

Single papillary,
1cm

Papillary-LG, Ta

No

3

17/F

Hematuria

None

None

USG

Lateral wall

Single,
papillary,
2-3 cm

Papillary-LG, T1

No

1

17/M

Hematuria

Paint
workmanship
(4 years);
smoking
(3 years)

1

USG

Lateral wall

Single papillary,
3cm

Papillary-LG, Ta

No

3

12/M

Hematuria

None

1

USG

Lateral
wall

Single papillary,
2 cm

Papillary-LG, Ta

No

1.5

17/M

Hematuria

Smoking
(2 years)

4

USG

Trigone

Single papillary,
4 cm

Papillary-LG, T1

No

7

12/M

Abdominal
pain

None

None

USG

Lateral wall
and trigone

Single,
papillary, 2-3 cm

Papilloma

No

6

17/F

Hematuria

None

2

USG

Lateral wall
and trigone

Single, papillary,
4cm

Papillary-LG, T1

No

1

16/M

Incidental

None

None

USG

Lateral wall

Single papillary,
1-2 cm

Papillary-LG, Ta

No

2

17/F

Hematuria

None

4

USG

Lateral wall

Single, papillary,
4 cm

Papillary-LG, T1

No

5

17/F

Hematuria

None

2

USG

Trigone

Single,
papillary,
2 cm

Papilloma

No

2.5

ISUP = International Society of Urological Pathology; Papillary-LG = papillary urothelial carcinoma, low grade; PUNLMP = papillary urothelial neoplasm of low malignant
potential; USG = Ultrasonography; WHO = World Health Organization;

DISCUSSION
Although bladder cancer is seen in all
ages, it is extremely rare in younger patients, especially in children and adolescents. Therefore,
when bladder cancer is seen in this age group, its
etiologic factors and prognosis become the focus
of attention. Unfortunately, as in our study, the
diagnosis is sometimes delayed, probably because

of the rarity of this diagnosis and the predominance of benign causes of hematuria in this age group
(4). Fortunately, bladder tumors are often seen as
superficial and low grade (I–II) with a low malignant potential in children and adolescents. In our
study, one patient was diagnosed 16 months after
the first painless gross hematuria. The patients and
their parents were questioned again for this study;
three patients with hematuria including this patient
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Figure 1 - Bladder ultrasonography showing the soft-tissue lesion in the right bladder wall of a girl aged 17-years.

Figure 2 - Cystoscopic view of a papillary bladder tumor
(AP: low grade Ta).

Figure 3 - Histologic examination showing mild pleomorphism
in cells and uncertain nucleoli consistent with low-grade
papillary urothelial carcinoma, pT1 (H&E, × 200).

said that their hematuria had improved after being
admitted to hospital.
In our study, hematuria was the main diagnostic symptom in nine of the eleven patients (82%).
One patient’s cancer was diagnosed with ultrasonography while being examined because of abdominal
pain. Similar to our results, the literature describes
the presence of gross hematuria in 80–100% of all
cases (2, 5). All patients in our study had a single
papillary tumor in the lateral wall or trigone region

of the bladder. After complete TURBT, none of the
patients received additional intracavitary chemotherapy or immunotherapy. We believe that additional
intracavitary therapy after TURBT may be unnecessary in these papillary tumors owing to the rarity
of recurrence and because these types of tumors are
not associated with progression to invasive disease.
For the same reasons, we did not behave eager for a
second resection. However, none of the patients had
recurrence of bladder tumor.
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For pediatric patients, the best follow-up
methods after TURBT procedures are still the subject
of debate in the literature. Surveillance methods in
pediatric patients with bladder urothelial neoplasm
have not been described in the literature. The recurrence of bladder tumors in pediatric patients is very
low, recurrent tumors are benign, and the lesions are
low grade. In their series of 23 patients, Fine et al.
described a 13% recurrence, as compared with the
adult rate of 40–70% (6).
According to our current opinion, when we
consider the results of our patients together with data
in the literature, cystoscopy may have been unnecessary and should not be performed for follow-up
in children and adolescents with bladder tumors. In
pediatric patients, ultrasonography at certain intervals may be sufficient for follow-up. In a study with
a small series that supports our suggestion, Hoenig et
al. found that ultrasonography was extremely effective in identifying bladder tumors, and the authors
argued for its use in initial diagnosis and disease surveillance (5). In our study, bladder tumors were detected in the first ultrasonography in all of the patients.
Moreover, no tumors were detected in any patient in
the follow-up ultrasonography, which is compatible
with the cystoscopy findings.
CONCLUSIONS

Abbreviations
ISUP = International Society of Urological Pathology
Papillary-LG = Papillary urothelial carcinoma, low
grade
PUNLMP = Papillary urothelial neoplasm of low malignant potential
TURBT = Transurethral resection of the bladder
USG = Ultrasonography
WHO = World Health Organization
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Purpose: The vast majority of urothelial carcinomas infiltrating the bladder are consistent with high-grade tumors that can be easily recognized as malignant in needle
prostatic biopsies. In contrast, the histological changes of low-grade urothelial carcinomas in this kind of biopsy have not been studied.
Materials and Methods: We describe the clinicopathologic features of two patients
with low-grade bladder carcinomas infiltrating the prostate. They reported dysuria and
hematuria. Both had a slight elevation of the prostate specific antigen and induration
of the prostatic lobes. Needle biopsies were performed. At endoscopy bladder tumors
were found in both cases.
Results: Both biopsies showed nests of basophilic cells and cells with perinuclear clearing and slight atypia infiltrating acini and small prostatic ducts. The stroma exhibited
extensive desmoplasia and chronic inflammation. The original diagnosis was basal cell
hyperplasia and transitional metaplasia. The bladder tumors also showed low-grade
urothelial carcinoma. In one case, the neoplasm infiltrated the lamina propria, and in
another, the muscle layer. In both, a transurethral resection was performed for obstructive urinary symptoms. The neoplasms were positive for high molecular weight keratin
(34BetaE12) and thrombomodulin. No metastases were found in either of the patients,
and one of them has survived for five years.
Conclusions: The diagnosis of low-grade urothelial carcinoma in prostate needle biopsies is difficult and may simulate benign prostate lesions including basal cell hyperplasia and urothelial metaplasia. It is crucial to recognize low-grade urothelial carcinoma
in needle biopsies because only an early diagnosis and aggressive treatment can improve the prognosis for these patients.

Key words:
Carcinoma, Transitional Cell;
Biopsy, Needle; Hyperplasia

INTRODUCTION
Most studies on bladder urothelial carcinomas infiltrating the prostate have been done on
samples of cystoprostatectomy. The frequency of
infiltration varies between 12 and 55% depending
on the series (1-5). In most cases the infiltrating
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urothelial tumors are high grade and are associated with a poor prognosis, even when detected
in early stages (3-5). In contrast, information on
urothelial cell carcinomas invading the prostate in
needle biopsies is scarce. In most cases the urothelial carcinomas show nuclear pleomorphism,
variably prominent nucleoli, increased mitoses,

247

ibju | Low grade urothelial carcinoma in prostate biopsy

and necrosis, so they can be easily recognized as
malignant (1, 2). We have recently observed two
cases of low grade urothelial carcinomas of the
bladder infiltrating into the prostate which showed scant atypia and were originally interpreted
as basal cell hyperplasia (BCH) and urothelial cell
metaplasia. It is important to recognize these malignant neoplasms in order to avoid an underdiagnosis of malignancy.
MATERIALS AND METHODS
Case 1-A 55 year old man presented one
year before admission a reduction in the width
and pressure of the urinary stream and a sensation of incomplete emptying of the bladder. Five
months later he reported dysuria and postcoital
hematuria. The prostate-specific antigen (PSA)
was 5.2ng/mL and the digital rectal exam found
induration of the right lobe. A needle biopsy was
performed obtaining ten tissue core fragments.
The original diagnosis (reviewed in three different
hospitals) was nodular prostatic hyperplasia and
basal cell hyperplasia. At our institution the prostate biopsy was originally interpreted as basal cell
hyperplasia associated with stromal sclerosis. One
month later, a transurethral resection of the prostate was made and the study found a neoplasm
with a fungal aspect in the trigon measuring three
cm. The neoplasm was resected and additional
biopsies were obtained from the bladder mucosa.
The transurethral prostate resection also showed
infiltration by the neoplasm. The patient rejected
cystoprostatectomy and was treated with chemotherapy and radiation. Five years later the patient
is alive and asymptomatic without clinical or radiological evidence of recurrence or metastasis.
Case 2-A 66-year-old man presented a PSA
level of 6.7ng/mL, obstructive urinary symptoms,

dysuria, and microscopic hematuria. His physical
exam was normal and the digital rectal examination revealed an enlarged prostate and induration
of the left lobe. A needle biopsy was done obtaining 12 tissue core biopsies. The original diagnosis was prostatic nodular hyperplasia, basal cell
hyperplasia and urothelial metaplasia. Laboratory
data, chest X-ray, bone scan, and abdominal CT
scan were normal. One week later, a transurethral
resection of the prostate was performed, finding
a bladder neoplasm with exophytic features measuring 2.5cm in the posterior wall of the bladder.
The patient did not return to the hospital and his
subsequent course is unknown.
HISTOLOGICAL FINDINGS
The histological findings of low-grade
urothelial carcinoma in needle biopsies are summarized in Table-1. The neoplasm affected two
out of ten core biopsies in case 1 (Figures 1A, 1B,
2A, 2B), and one out of twelve in case 2 (Figures
3A, 3B). The morphology in both cases was similar, however in the second case the neoplasm
was seen only in isolated histological fields (Figure-3A). Both needle biopsies showed chronic
inflammation and extensive sclerosis of the prostatic stroma producing an irregular distribution of
the ducts and acini (Figures 1A, 1B, 3A). Acini
and prostatic ducts were found infiltrated by neoplastic cells producing complete obstruction of the
lumen (Figures 1A, 1B, 2A, 2B, 3A, 3B). The cells
were small, basophilic and showed mild atypia or
no atypia simulating basal cells (Figures 2A, 3A),
while others showed perinuclear clearing, mimicking urothelial metaplasia (Figure-3B). In case 2,
in addition to in situ carcinoma, small atypical
nests were observed, consistent with acinar versus
focal stromal infiltration (Figure-3A). Definitive

Table 1 - Needle biopsies with low-grade urothelial carcinoma infiltrating the prostate. Histological findings in needle biopsy.
A) Irregular distribution of acini and ducts in the prostatic stroma.
B) Extensive stromal sclerosis associated with chronic inflammation.
C) Acini and prostatic ducts infiltrated by small, basophilic neoplastic cells with mild atypia or without atypia, sometimes with
perinuclear clearing.
D) The neoplastic cells may be within the ducts (carcinoma in situ) or associated with prostatic stromal infiltration.
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diagnosis in case 1 was low-grade urothelial carcinoma in situ. Case 2 corresponded to an in situ
carcinoma with probable stromal infiltration.
Low-grade urothelial carcinoma was also
seen in the bladder tumors and samples of transurethral resections. In both cases the tumor showed nests similar to those observed in the needle
biopsies as well as cords of neoplastic cells with

a clear infiltrative pattern that was not evident
in the needle biopsies (Figure-4). Bladder tumors
showed papillary growth pattern and mild atypia.
In both cases there were urothelial dysplasia and
in situ urothelial carcinoma. Areas with high-grade urothelial carcinoma were not found. In case
one, the neoplasm infiltrated the lamina propria,
and in case two the muscular layer. Immunohis-

Figure 1 A - Low grade urothelial carcinoma in needle
prostatic biopsy. Prostatic ducts show infiltration by
malignant urothelial cells. Note the nests of basophilic and
clear cells with an irregular distribution. The stroma shows
sclerosis and chronic inflammation. (Hematoxylin & Eosin.
Original magnification x 95).

Figure 2 A - Low-grade urothelial carcinoma totally
occupying prostatic duct. The cells show minimal atypia
and resemble hyperplastic basal cells. (Hematoxylin &
Eosin. Original magnification x 300).

1A

2B

Figure 1 B - Masson stain. The stroma shows extensive Figure 2 B - The immunohistochemical study with high
desmoplasia. The tumor is limited to the prostatic ducts. molecular weight keratin (34BetaE12) is strongly positive in
(Original magnification x 110).
the neoplastic cells. (Original magnification x 270).

1B

2B
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Figure 3 A - Low grade urothelial carcinoma in an
isolated histological field (case 2). The smaller nests may
correspond to acinar infiltration or focal stromal infiltration
(Hematoxylin & Eosin. Original magnification x 110).

Figure 4 - Urothelial carcinoma in transurethral resection.
The neoplasm infiltrates ducts of varying diameter and
comedonecrosis is observed in a mayor duct. The stroma
shows desmoplasia and nests of cells with an obviously
infiltrative pattern (right) (Hematoxylin & Eosin. Original
magnification x 40).

3A

Figure 3 B - Low grade urothelial carcinoma simulating
transitional cell metaplasia in needle biopsy. The cells are
slightly atypical and show perinuclear clearing (Hematoxylin
& Eosin. Original magnification x 300).

3B

tochemical studies were performed on the needle biopsies and the transurethral resections. The
PSA (1:50, ER-PR8, Dako) was negative in the neoplastic cells, while high molecular weight keratin (1:50, 34BetaE12, Dako) and thrombomodulin
(1:25, 141C01, Thermo Scientific) were intensely
positive (Figure-2B).

DISCUSSION
Information on the diagnosis of urothelial carcinoma infiltrating the prostate in needle
biopsies is scarce. A study that included 21 patients found that most urothelial carcinomas infiltrating the prostate are high grade neoplasms,
show marked atypia, and are easily recognized as
malignant (1). Recently, Gordetsky and Epstein (2)
reported seven cases of high-grade prostate carcinoma with pseudopapillary features mimicking
urothelial carcinoma, three of them were diagnosed initially as urothelial carcinomas. All cases
were diagnosed after transurethral resections. In
five cases the tumor infiltrated the prostatic urethra and bladder in six.
The cases here described widen the morphological spectrum of urothelial carcinomas in
needle prostatic biopsies. Both showed mild or
non atypia and simulated basal cell hyperplasia
and/or urothelial cell metaplasia (6-14). Although
most basal cell hyperplasia are easily recognizable
as benign, some cases may show a pseudoinfiltrative pattern and display apparent nucleoli (atypical basal cell hyperplasia of the prostate) (11). In
addition, there are unusual variants of basal cell
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hyperplasia that may be difficult to diagnose (614). Case one was interpreted as the subtype of
BCH associated with stromal sclerosis according
with Devaraj and Bostwick (8). Low-grade urothelial carcinoma can also mimic urothelial metaplasia, as they are similar cytologically and both
may be present within prostatic ducts in the more
peripheral regions of the prostate, which might be
sampled in a needle biopsy. Urothelial metaplasia
generally affects isolated glands, although it can
also present florid hyperplasia (6). In contrast with
low-grade urothelial carcinoma, the arrangement
of acini and ducts in basal cell hyperplasia and
urothelial cell metaplasia is regular and the hyperplastic nests show well defined borders (6).
Although initially the diagnosis of low
grade urothelial carcinoma infiltrating the prostate was difficult to establish in needle biopsies, the
immunohistochemical study and the presence of
urothelial carcinoma in the bladder facilitated the
interpretation in both cases. Thus, prostate biopsies showing histological changes as described herein must be studied with various antibodies, and
an endoscopic examination of the bladder should
also be considered in order to rule out a malignant
urothelial neoplasm. The immunohistochemical
study in our cases was consistent with a diagnosis
of urothelial carcinoma when it turned out negative to PSA and positive to high molecular weight
keratin (34BetaE12) and thrombomodulin (1, 15).
High molecular grade cytokeratin is positive in more than 90% of urothelial carcinomas
(1). Other antibodies useful in the interpretation of
urothelial carcinoma include CK7+, CK20+, PSA–,
PAP–, and CD57– (15). According to Chuang et
al. (16), PSA should be used as the first screening
marker for differentiating both neoplasms. Additionally, they consider that high–molecular weight cytokeratin and P63 are more sensitive for the
diagnosis of urothelial carcinoma compared with
thrombomodulin and S100P. Amin et al., and the
members of the ISUP Immunohistochemistry in
Diagnostic Urologic Pathology Group (17) have
found that on the basis of the differential diagnostic consideration, positivity for GATA3, CK20,
p63, and either high–molecular weight cytokeratin
or cytokeratin 5/6 are quite useful to support urothelial differentiation in the appropriate clinicopa-

thologic context. All these antibodies are suitable
in distinguishing high grade urothelial carcinomas
versus poorly differentiated prostatic carcinomas
because the histological and clinical distinction is
frequently difficult to establish (1, 15-18).
The clinical course of patients with high-grade urothelial carcinoma diagnosed in needle
biopsies is very aggressive. More than half of patients died within a few months or a few years
with metastatic disease including those who showed in situ carcinoma in needle prostate biopsies
(1, 15, 18). In contrast, in the two cases here studied, there was no evidence of metastasis at initial
study and one of them had a five-year survival.
The other patient did not return to hospital.
CONCLUSIONS
Low-grade urothelial carcinoma infiltrating the prostate may be difficult to recognize in
needle prostate biopsies. This neoplasm may be
confused with benign lesions due to the absence
of significant atypia. It is important to know the
benign proliferations that resemble low grade urothelial carcinoma because only an early diagnosis
and aggressive treatment can improve the prognosis for these patients (1, 15, 18).
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Objectives: To evaluate functional and oncologic outcomes of partial nephrectomy (PN)
in patients with a solitary kidney.
Materials and Methods: A retrospective analysis of patients with a solitary kidney
undergoing nephron-sparing surgery between March 2003 and March 2013 was performed. GFR was recorded before the procedure and 3 months after surgery, thus establishing a change (cGFR). Several variables that may influence cGFR were analyzed.
Complications are herein described, namely bleeding, fistula, acute renal failure and
end-stage renal disease (ESRD). Local recurrence and margin status are also described.
Survival rates were calculated using the Kaplan Meier method (2 patients with metastasis at the time of surgery were excluded from the analysis).
Results: Forty-five patients were available for analysis. Median follow-up was 27.56
months (r 3-96). Mean cGFR was-7.12mL/min (SD 2.1). Variables significantly related with lower GFR after surgery were loss of renal mass (p=0.01)) and male gender
(p=0.03). Four patients (8.8%) experienced hemorrhage. Nine patients (20%) developed
a urinary fistula. Only one patient with bleeding required open surgery. Two patients
(4.4%) needed transient dialysis. Three patients (6.6%) developed ESRD. Four patients
(8.8%) had positive surgical margins (PSMs) and four patients (88%) had local recurrence (2 of these had PSMs). Five patients (11.1%) died during follow-up. Four patients
(8.8%) died because of renal cancer. Estimated 2-year overall survival, disease-free
survival and cancer specific survival rates were 88.4% (CI 95% 70.5-96); 87.7% (CI
95% 68.1-96) and 92.4% (CI 95% 75-98), respectively.
Conclusion: Loss of renal mass and male gender were associated with lower postoperative GFR. Our outcomes were comparable with those in the World literature.

Key words:
Renal carcinoma; solitary kidney;
nephron-sparing surgery; partial
nephrectomy

INTRODUCTION
While nephron-sparing surgery is ideally
used for renal masses in patients with a solitary
kidney (1), it is not always possible, rendering a
patient anephric and the need of renal replacement
therapy. This situation presents a challenging scenario for the urologist since cancer control, with
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the maximum preservation of functioning parenchyma, is mandatory.
Since the risk of a synchronous contralateral renal tumor does not decrease significantly
with time (2), it is likely that the number of patients with a tumor in a solitary kidney will increase. Given the lack of a normally compensating
contralateral kidney, this patient population re-
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presents an “ideal” model to study the functional
aspects of the kidney undergoing partial nephrectomy.
The aim of this study is to evaluate the
functional outcomes of partial nephrectomy in
patients with a solitary kidney at our institution.
Clinical and pathological variables were analyzed
in order to determine the association with lower
glomerular filtration rates (GFR) in the late postoperative period. Oncologic outcomes are also herein described.
MATERIALS AND METHODS
Patient selection and characteristics
Partial nephrectomies in patients with a
solitary kidney performed at our institution from
March 2003 to March 2013 were included in the
study. Patients with prior renal surgery in the
solitary kidney (n=2), patients with lesions on a
transplanted kidney (n=2) and patients who had
undergone bench surgery and auto-transplantation (n=3) were excluded. Data from patients was
prospectively collected in a standardized database
except for the data from 16 patients who had undergone surgery before this database was opened
(2010). In these patients, data was collected from
the electronic medical record. A retrospective
analysis of this data therefore was performed.
Age, gender, side of surgery, symptoms
(pain or hematuria), single anatomical/functional
kidney (contralateral atrophy) along with comorbidities are herein described. Data from the pathology report (histological type and multifocality) is
also included.
Surgical technique
Each procedure was performed by the
same two urologists responsible for the Retroperitoneal Surgery Section (G.G and A.J). Surgery
was planned based on CT scan with I.V contrast to
determine vascular and tumor condition. MRI was
requested when the creatinine serum level was higher than 1.6mg/dL. The use of arterial clamping
was decided based on preoperative images but, ultimately, on intraoperative findings.
Flank incision was routinely used for the
open approach. Manual compression was the first

option to avoid ischemia. When not possible, cold
ischemia was applied.
For the laparoscopic approach, authors
used a retroperitoneal access. Warm ischemia was
used in all laparoscopic cases.
There were three possible surgical techniques based on tumor location: enucleation (resection of the tumor only); polar nephrectomy (resection of the entire pole including single or multiple
lesions) or hemi-nephrectomy (half of the kidney
was resected including single or multiple lesions).
Enucleation was the first choice whenever possible (exophytic lesions without sinus involvement).
Intraoperative frozen section was routinely performed to assess negative margins. If frozen section was positive for cancer, resection was
extended until negative margin was achieved. In
addition, argon beam coagulation was routinely
used.
A CT-1 needle with 3-zero polyglactin
was used to perform meticulous running suture
repair of the collecting system. Renorrhaphy was
performed with trans-parenchymal 2.0 polyglactin suture. The parenchymal sutures were cinched
down over 1 to 2 bolsters, thereby securely re-approximating the renal parenchyma and achieving
hemostasis.
To assess the loss of renal mass, the maximum diameter (in millimeters) of the surgical specimen obtained was used. In case of multifocality,
maximum diameters of single surgical pieces were
added if the tumors were resected separately.
Functional outcomes
GFR was estimated using the abbreviated
MDRD equation (GFR in mL/min/1.73m2=186 x
sCr1, 154 x age 0.203 x (0.742 if female) x (1.210
if black) (3).
For the evaluation of functional outcomes
we calculated a change in GFR (cGFR) defined as
the difference between the mean GFR before surgery and the mean GFR 3 months after surgery.
We did not consider the immediate postoperative
GFR because it is influenced by many factors (e.g.
anesthetic drugs, analgesics, hydration, etc).
Regression models were used to examine
whether any of the following variables were significantly associated with the cGFR:
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-Age
-Gender
-Functional (contralateral renal atrophy)
versus anatomical mono-renal
-Renal mass loss (as defined above)
-Multifocality
-Ischemia (yes/no)
-Ischemia time (in minutes)
-Body mass index (BMI)
-Coronary artery disease
-Arterial hypertension (AHT)
Diabetes
Immediate postoperative complications
were as follows: bleeding (diagnosed with clinical
features and confirmed with red blood cell count in
the drainage), fistula (defined as urine drainage higher than 50mL/day 72 hours after surgery (4) and
transient dialysis. End-stage renal disease (ESRD)
was defined as need for permanent dialysis.
Oncologic outcomes
Surgical margins are described. The presence of tumor cells at the inked margin of the
resection was considered to represent a positive
surgical margin (PSM). Follow-up is described in
months (from date of surgery). Local recurrence is
described as a parameter of oncologic outcomes.
The 2-year overall survival, disease-free survival
(time to local recurrence) and cancer specific survival rates were estimated. Two patients with metastases at the time of surgery were excluded from
this analysis.
Statistical analysis
Continuous variables are summarized as
mean and standard deviation (SD) in case of normal distribution (tested with Schapiro Wilk test);
otherwise they are expressed as median and range.
Categorical variables are reported as absolute values and percentages. Univariate and multivariate
linear regression models were fit to assess which
clinical or pathological features were associated
with outcome. The multivariate model was constructed using a stepwise selection procedure with
p≤0.05 needed for a variable to enter the model.
The relationships of outcome with clinical and

pathological features were summarized by linear
regression model coefficients (β) and by the 95%
confidence interval (CI). All statistical tests were
assessed with a significance level of p≤0.05 or CI
not including 0. The Kaplan Meier method was
used to estimate survival rates. The software used
was PASW18.0 R.
RESULTS
Between March 2003 and March 2013, 52
PNs in patients with a solitary kidney were performed at our institution. Seven patients were excluded. Two of them were patients with tumors in
transplanted kidneys, two had had prior renal surgery (Von Hippel Lindau) and three patients had
undergone bench surgery and auto-transplantation. Therefore, 45 patients were available for the
analysis.
Median clinical follow-up was 27.56 months (range 3 to 96), 31 patients (68%) were followed up for more than 1 year and 20 patients (44%)
were followed up for more than 2 years.
Patient characteristics
Demographic variables are summarized in
Table-1. Median age was 60.4 years (r 36 to 77).
Most patients were men (69%). Forty-two patients
(93%) were asymptomatic at the time of diagnosis.
Thirty-two were anatomical mono-renal patients
(71.1%) (28 of them had undergone nephrectomies
due to malignancy).
Arterial hypertension was the most common associated comorbidity (60%) and 37% of patients had two or more comorbidities. Mean BMI
was 30.14kg/m2 (SD 0.77). In 22 patients (48%)
BMI was over 30kg/m2.
Characteristics provided by the pathology report are summarized in Table-2. Most lesions were
less than 4cm (86.6%). Ninety five percent of lesions
were malignant, of which the most common type
was clear cell carcinoma (80%). Five patients (11.1%)
had multiple lesions. Two patients (4.4%) presented
with metastasis at the time of diagnosis.
Surgical characteristics
Open surgery was the most common approach (80%). Only 13 patients (28.9%) underwent
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Table 1 - Patients characteristics.

Table 2 - Pathological findings.

Age at surgery
Median (range)

T
60.4 years (36-77)

Gender

T1a (%)

39 (86.6)

T1b (%)

3 (6.7)

Nº men (%)

31 (68.9)

T2 (%)

0 (0)

Nº women (%)

14 (31.1)

T3 (%)

3 (6.7)

Symptoms
No (%)

Histology type
42 (93.3)

Pain (%)

1 (2.2)

Hematuria (%)

2 (4.4)

Side
Right (%)

25 (55.6)

Left (%)

20 (44.4)
32 (71.1)

Present (%)

13 (28,9)

Chromophobe (%)

2 (4.4)

Papillary (%)

4 (8.9)

Benign (%)

3 (6.7)

No (%)

40 (88.9)

Yes (%)

5 (11.1)

Location

Body mass index
Mean (SD)

36 (80)

Multicentric

Contralateral kidney
Absent (%)

Clear cell (%)

30.14 (0.77)

Upper pole (%)

14 (31.1)

Meso-renal (%)

11 (24.4)

Lower pole (%)

20 (44.4)

Comorbidities
DBT* (%)

8 (17.8)

CVD** (%)

9 (20)

AHT*** (%)

27 (60)

More than one (%)

17 (37)

last follow-up is shown in Table-4. Only one
patient (2.2%) had a normal renal function
(eGFR>90mL/min.) before surgery and remained
in that stage at last follow-up.

*DBT=diabetes; **CVD=cardiovascular disease; ***AHT=arterial hypertension

Table 3 - Surgical features.
Approach

arterial clamping. Warm ischemia was applied in
11 of these patients (84.6%). Median warm ischemia time was 20.8 minutes (r 15-35). Cold ischemia time was 9 and 30 minutes in two patients,
respectively.
Mean renal mass loss was 47.27mm (SD
3,45).
These findings are summarized in Table-3.
Functional outcomes
Mean preoperative eGFR was 55.6mL/
min/1.73m2 (SD 2.61). Mean eGFR 3 months
after surgery was 48mL/min/1.73m2 (SD 3.23).
Mean eGFR was-7.12mL/min (SD 2.1). This reduction was significantly different (CI 95%-11.2
to-3). The Chronic Kidney Disease (CKD) stage
distribution for patients before surgery and at

Open (%)

36 (80)

Laparoscopic (%)

9 (20)

Technique
Enucleation (%)

9 (20)

Polar nephrectomy (%)

32 (71.1)

Hemi-nephrectomy (%)

4 (8.9)

Ischemia
No

32 (81.2)

Cold

2 (4.4)

Warm

11 (14.4)

Loss of renal mass (mm)
Mean (SD*)
*SD=standard deviation
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Table 4 - CKD Stage distribution before surgery and at last follow-up.
Before surgery

Last follow-up

CKD Stage 1
(eGFR≥90)

1/45 (2.2%)

1/45 (2.2%)

CKD Stage 2
(eGFR 60-90)

13/45 (28.8%)

6/45 (13.3%)

CKD Stage 3
(eGFR 30-60)

30/45 (66.6%)

29/45 (64.4%)

CKD Stage 4
(eGFR 15-30)

1/45 (2.2%)

6/45 (13.3%)

0/45

3/45 (6.6%)*

CKD Stage 5
(eGFR<15 or dialisis)
*Patient who developed ESRD after 8 years had
CKD Stage 3 before surgery. Other 2 patients with
ESRD due to vascular injuries during surgery had
CKD Stage 2 after surgery

The results of univariate analysis are shown in Table-5. The only variables with a significant cGFR after surgery were loss of renal mass
(p=0.03) and male gender (p=0.03). A reduction of
0.2mL/min/1.73m2 for each mm of tissue resected
(CI 95%-0.39 to -0.02) and a reduction of 10mL/

min/1.73m2 higher in male gender (CI 95%-19.1
to -0.87) were observed.
Both variables remained significant in the
multivariate analysis with a p value of 0.004 and
0.004 respectively (CI 95%-0.4 to -0.08 and -21.4
to -4.2, respectively).

Table 5 - Variables with impact on cGFR. Univariate analysis.
cGFR (mL/min/m2)
Estimated (β)

CI 95%

p

Age

-0.04

0.42 to-0.5

0.85

Gender (male vs. female)*

-10.01

-19.1 to-0.87

0.03*

Absence of contralateral kidney

-0.2

10.9 to-11.4

0.96

Loss of renal mass (mm)*

-0.20

-0.39 to-0.02

0.03*

Multicentricity

-0.71

13.5 to-14.9

0.92

Ischemia (yes/no)

-1.8

7.9 to-11.8

0.78

Time of ischemia (min)

-1.5

0.2 to-3.2

0.07

BMI

0.25

1.11 to-0.61

0.55

CVD

4.8

15.9 to-6.2

0.38

AHT

1.96

11 to-7.13

0.66

DBT

6.9

18.4 to-4.52

0.22

*Significant association.
cGFR = variation on glomerular filtration rates.
BMI = body mass index. CVD: cardiovascular disease. AHT: arterial hypertension.
DBT = diabetes.
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Immediate complications and their resolution are summarized in Table-6. Four patients
(8.8%) experienced hemorrhage. Only one of these
needed open surgery, thus achieving the preservation of the kidney. Two patients required digital
angiography with supra-selective embolization of
the bleeding branch and one was managed with
blood transfusion. Nine patients (20%) developed
a urinary fistula. Ureteral stents were placed in
3 of these patients during surgery; two patients
had an unsatisfactory reconstruction of the upper
urinary tract (impossibility to achieve a clean approximation of the edges) and a ureteral anastomosis was performed in one patient following
an intraoperative ureteral injury. A postoperative
ureteral stent was needed in 3 other patients. The
remaining 3 patients solved the problem spontaneously after several days. None of these patients
required open surgery. Two patients (4.4%) needed
Table 6 - Complications.
Complication and management

N/total (%)

Bleeding

4/45 (8.9)

Angiography

2

Open surgery

1

Transfusion

1

Urinary fistula

9/45 (20)

Ureteral stent

3

Expectant

6

cT1a and one was cT1b). All of them had clear cell
subtype with high Fuhrman grade (III or IV).
Five patients (11.1%) died during follow-up (all by the first year after surgery). Four patients (8.8%) died because of renal cancer and the
remaining patient died because of a second tumor
(gastric cancer). As mentioned above, 2 of these
patients already had metastasis by the time of surgery. The first one had lung and brain metastasis
and surgery was performed with cytoreductive intent. The pathology report revealed a sarcomatoid
pattern in the renal lesion. The patient died six
months after surgery. The second patient had suprarenal metastasis. He underwent surgery with
the aim of resecting the tumor (upper pole) and
the suprarenal gland. Extension to the stomach
and diaphragm was found intraoperatively. Resection was incomplete. He received sunitinib and
died 8 months after surgery. The pathology report
revealed clear cell subtype with Fuhrman grade IV.
The remaining 2 patients, who died because of renal cancer, had clear cell subtype Fuhrman
III and papillary II subtype Fuhrman III, respectively.
Estimated 2-year overall, disease-free and
cancer specific survival rates were 88.4% (CI 5%
70.5-96), 87.7% (CI 95% 68.1-96) and 92.4% (CI
95% 75-98), respectively.
DISCUSSION

transient dialysis at the immediate postoperative
period and had a full recovery of the renal function. Three patients (6.6%) developed ESRD. Two
of these had vascular injuries during surgery and
required dialysis at the immediate postoperative
period. Both had CKD Stage 2 before surgery. The
third one developed ESRD 8 years after surgery.
He had CKD Stage 3 before surgery.
Oncologic outcomes
Four patients (8.8%) had PSMs (despite negative frozen section) and four patients (8.8%) had
local recurrence (2 of these had PSMs). All patients
with local recurrence had cT1 lesions (three were

Functional outcomes
The real impact of NSS in renal function is
difficult to determine since there are many variables that can affec t the renal function during the
surgery. The parameter used to establish functional outcomes also varies widely among the most
important series and it is difficult to compare results. Adkins et al. and the Memorial Sloan Kettering group use the absolute change in serum creatinine (SCr) in the immediate postoperative period
(5, 6). Fergany et al. used the percentage of change
in SCr at the immediate postoperative period (1)
in a large series of patients (n=400). However, SCr
is an imperfect tool to assess renal function and
identical creatinine values in the same patient at
different times may not indicate equivalent renal function (7). In a cohort of 600 patients with
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normal SCr and normal kidneys, renal failure was
detected (GFR below 60mL/min) in 25% of the patients before renal surgery (8).
Because GFR is difficult to measure in clinical practice, several formulas have been developed
to estimate creatinine clearance from serum creatinine concentration, age, sex, and body size. Measuring GFR using the MDRD equation has shown
the best correlation with the serum creatinine for
estimating renal function (9). However, there are
some limitations. Mainly, the formula was built
from a CKD population. It is well-known that the
relationship between GFR and creatinine is not the
same in CKD and healthy subjects (10). Indeed, the
MDRD formula may underestimate the true GFR in
healthy subjects. There is substantial imprecision
for the result of the eGFR compared to its measured value, when the measured value is≥60mL/
min/1.73m2 (11). As mentionated, only one patient
in our cohort had normal eGFR. This means that
this formula is suitable for our population. La Rochelle et al. reported their results in terms of eGFR
percentage decrease (7). The National Cancer institute report their results in terms of eGFR change
4 weeks and 12 months after surgery (similar to
our study) (12). Additionally, several reports suggest that GFR reaches stability around 12 months
after surgery. Saranchuk et al. found that GFR was
stable between months 12 and 24 after surgery
(6) in their cohort. Improvement in GFR was also
founded by Liu et al. 12 months after surgery (12).
Authors also preferred to use a late postoperative
eGFR to avoid bias of many perioperative factors
that may impact on renal function.
Regarding the variables that impact on
functional outcomes, our cohort showed a significant association with renal mass loss and male
gender. Other factors analyzed were not statistically significant. Most authors found a relationship between lower GFR and renal mass loss
(measured directly or indirectly) (1, 7, 13, 14). Our
results show that each mm of resected tissue determines a loss of 0.2mL/min/1.73m2 of GFR at 3
months following surgery. As in our study, Lane
et al. also found that male gender was a negative
predictor of functional outcomes of NSS (15). The
effect of gender on the progression of renal disease had been established. A large meta-analysis

in 2000 concluded that men with chronic renal
disease of various etiologies show a more rapid
decline in renal function with time than do women (16). However, they were unable to determine
whether the presence of testosterone or the absence of estrogen is a determining factor. Moreover,
they were unable to assess whether any nephroprotector effects of female gender are limited to
premenopausal women, as would be expected if
estrogen is critical.
Surprisingly, ischemia time was not a significant predictor of renal function. This is probably because we took the eGFR at 3 months
after surgery and not immediately after it. A non-randomized study of 660 NSSs in patients with
a solitary kidney shows that ischemia time is not
an independent predictor of renal function in the
long term (14). La Rochelle et al. also found that
ischemia time impacted significantly only on the
immediate GFR rate7. Despite this statement, we
must point out that only a few patients in our cohort underwent ischemia (28.9%) and that ischemia time was very close to be significant (p=0.07).
Ischemia time would have probably reached significance with a higher number of patients.
Our complication rates (urine leakage, bleeding and postoperative dialysis) seem to agree
with the reported literature (1, 6, 7, 17).
Three patients developed ESRD and needed
dialysis. Two of them developed ESRD immediately after surgery due to surgical vascular lesions.
Delayed progression to ESRD requiring dialysis
occurred in 1 patient, a fact that is consistent with
previous reports (6, 7).
Oncologic outcomes
In our series, 50% of patients with PSMs
(8.8%) developed local recurrence.
Saranchuk et al. reported a local relapse of
6% and a local and distant relapse of 2% simultaneously with a mean follow-up of 32.6 months.
They also reported local relapse in 13% of PSMs
but did not find a clear relationship between these
two factors (only 1 out of 6 patients with local
relapse died due to kidney cáncer (6). La Rochelle
et al. reported a local relapse of 18% and a 13%
of PSMs, with a mean follow-up of 40 months (7).
They found a relationship between PSMs and time
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to relapse. Our rates of PSMs (8.8%), local relapse
(8.8%), overall mortality (11.1%) and cancer-specific mortality (8.8%) were similar to the series
mentioned above.
Most series estimated their overall survival
rates at 5 years, being lower in the Memorial Sloan
Kettering cohort (6), which reported a 68% whereas the Mayo Clinic series17 reported a 75% of
overall survival. Fergany et al. published an overall 5-year survival rate of 87% (1). The estimated
5-year cancer specific survival rates in these series
were 88%, 81% and 89%, respectively.
We reported an estimated overall survival
rate at 2 years of 88.4% and a cancer specific survival rate at 2 years of 92.4%. Our average follow-up is not very long (27.56 months) so we believe
that a 2-year estimated survival rate is more representative for this cohort. A longer follow-up
is needed, but our results appear to be similar to
other series.
There are several limitations in the study
such as its retrospective nature and short follow-up. Authors also are aware that the loss of renal
mass is not the best parameter to evaluate loss of
renal function. Not all the patients operated on are
followed up at our institution so we do not have a
postoperative CT scan to calculate the remaining
volume of parenchyma in every patient. We believe
that pathological data was the most feasible variable we had. Regarding oncologic outcomes we cannot disregard the bias of prior renal cell carcinoma
in the 28 patients who were left with a solitary kidney as a result of prior nephrectomy for cancer and
the impact on oncologic outcomes.
There are some strong points too. This is the
first report of a Latin-American experience with
patients with a single kidney. In addition, the number of patients in our cohort is not to be disregarded when compared with very important centers
worldwide. Finally, we used the late GFR to assess
the functional outcomes. This has proved to be a
most accurate parameter to express functional aspects when compared with serum creatinine alone.
CONCLUSIONS

and male gender is associated with lower postoperative GFR. Our outcomes are comparable with the
published literature. Although ischemia time was
not strictly statistically significant in our analysis,
we believe that efforts should be made to limit renal ischemia time.
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Purpose: To compare the efficacy of percutaneous nephrolithotomy (PCNL) as a primary procedure of patients following previous open surgery or post percutaneous nephrolithotomy (PCNL) for renal calculi.
Materials and Methods: The medical records of 367 patients who underwent PCNL by a
single surgeon from January 2008 to December 2013 were reviewed retrospectively. All
patients were divided into 3 Groups. Group-1 (n=232) included patients with no history
of ipsilateral open stone surgery. Group 2 (n=86) patients had undergone one or more
open stone surgeries before PCNL, patients with failed or recurrence following PCNL
were placed in Group-3 (n=49). The demographic data, operation duration, stone free
rate (SFR), number of attempts to access the collecting system and intra operative and
postoperative complications between the three Groups were compared.
Results: There was no difference in sex, Body Mass Index (BMI), stone burden and
laterality among the three Groups. Operation time was significantly less in first Group,
while there was a statistically significant difference in operation duration between second and third Groups (p<0.05). The number of attempts to enter the collecting system
was lower in the first Group in comparison to other two Groups (p<0.5). There was
no significant differences among three groups in stone free rate. Intra operative and
postoperative complications were slightly more frequent in Groups 2 and 3. Mortality
occurred in 1 patient with colon perforation in Group-2.
Conclusion: Our study demonstrated that PCNL can be performed in patients even as
secondary procedure without further complications.

Key words:
Kidney Calculi; Nephrostomy,
Percutaneous; complications
[Subheading]

INTRODUCTION
Urolithiasis has long plagued human civilization. Management of patients suffering from
urinary tract calculi is considered to be a health
care problem because of its prevalence and recurrence. Renal stone treatment has significantly
evolved from open surgery to minimal invasive
surgical procedures. Since the first report of the
removal of renal stones via nephrostomy by Rupel
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and Brown in 1941 (1), there have been significant
improvements in techniques, instruments, and experience. Fernastom and Johansson first reported
percutaneous nephrolithotomy (PCNL) in 1976
(2). Alken et al. introduced the renal endoscope
and ultrasonic lithotripsy to further development
of the technique. Although extracorporeal shock
wave lithotripsy (ESWL) and flexible ureteroscopic stone removal are widely used modalities for
renal stones, PCNL is still needed for selected cases
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according to the size, position, shape, and composition of the stones (3). Recently European Association has considered PCNL as first option for
large, multiple or inferior calyx stones (4). Open
stone surgery has been replaced by PCNL because
of its cost effectiveness, lower morbidity, shorter
operative time and lower postoperative complications (5, 6). Some patients with history of open
stone surgery need PCNL because of renal stone
recurrences (7, 8). Stone recurrence rate is up to
50% within 5-7 years (9). PCNL or open stone surgery causes scar tissue and anatomical modifications in kidney that may affect later PCNL. Some
studies have reported that open stone surgery can
increase PCNL failure rate (10) while others show
that previous open stone surgery does not affect
PCNL outcome (11, 12). PCNL is recommended for
cases with stones larger than 20mm2, cases with
struvite or cystine stones, cases in which stone removal failed with ESWL, or cases accompanied by
anatomical malformation (5, 13). However, PCNL
does carry a risk of significant morbidity, with
contemporary series describing a complication
rate of 20.5% (14).
The aim of our study was to compare PCNL
efficiency and complications in patients with and
without history of open renal stone surgery and in
patients following failure or recurrence following
PCNL procedure.
MATERIALS AND METHODS
The medical records of 367 patients who
underwent PCNL by a single surgeon from January 2008 to December 2013 were reviewed retrospectively. Our study was approved by our
institutional ethics committee. Written informed
consent was taken from all patients for photographing, recording and also its use for scientific and medical education purposes. All patients
were divided into 3 Groups. Table-1 compares
the demographic profile of all the three groups.
Group-1 included primary patients with no history of ipsilateral open stone surgery or PCNL procedure (n=232). Group-2 included patients who
had undergone one or more open stone surgery
before PCNL (n=86). Group-3 included patients
with failed PCNL for renal calculi or recurrence

following previous PCNL procedure (n=44). The
indications for PCNL included a stone burden of
greater than 20mm2 in length or failure of 2 to 3
attempts of ESWL treatment with stone burden of
≥10.5mm2. Patients with Body Mass Index (BMI)
≥30, patients with abnormal renal anatomy such
as ectopic or horse shoe kidneys and a stone burden of more than 700mm2 were excluded from
the study. The stone burden was measured as the
product of the two dimensions on plain radiographs. All patients were evaluated with renal
function test, blood counts, coagulation profile,
urine routine, urine culture sensitivity and ultrasonography. An intravenous urography (IVU)
was carried out in all to assess function and planning of the puncture. Urinary tract infections detected preoperatively were treated according to
antibiotic sensitivity. Computed tomography (CT)
scan was performed in patients with history of
open surgery. Patients with retro-renal colon in
CT scan were candidate for open stone surgery.
After general anesthesia, a 5 or 6 French (F) ureteral catheter was inserted and ﬁxed to a Foley
catheter. Patients were then turned into a prone
position with special care for the pressure points.
Trans-papillary puncture was made preferably
away from the previous incision site if any, using
a three part needle (Angiomed 1.3mm (17.5G))
under fluoroscopy control after retrograde opacification of the pelvi-caliceal system via ureteral
catheter. An angle tip Terumo® wire was then positioned in the upper ureter. The tract was then
dilated initially using serial Teflon dilators up to
10Fr, followed by placement of Alken’s rod. The
subsequent tract dilation was performed by serial
metallic or Teflon dilators. After Amplatz sheath
insertion, nephroscopy was performed and stones
were fragmented by a pneumatic lithotripter and
removed. Normal saline was used for continuous irrigation. If there was more than 20mm2 residual stone that could not be accessed from the
ﬁrst tract, a second access was established. The
fragmented calculi were removed using forceps
or suction. On the Table, complete clearance was
ensured by fluoroscopy and direct nephroscopy.
An adequate size nephrostomy was placed at the
end of the procedure. Nephrostomy was removed
on the second postoperative day after perform-
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Table 1 - Demographic profile of patients in all the three groups.
Group 1
(n=232)

Group 2
(n=86)

Group-3
(n=49)

P Value

25.54±5.55

45.67±13.21

42.68±9.92

<0.0001*

Males

151 (65.1%)

52 (60.5%)

31 (63.3%)

Females

81 (34.9%)

34 (39.5%)

18 (36.7%)

BMI (kg/m2)

22.81±5.43

22.40±5.81

22.48±4.73

0.808

Stone size (mm2)

22.84±1.07

23.04±0.99

22.97±0.96

0.28

Right

0.89±0.54

1.04±0.44

0.95±0.44

0.055

Left

1.02±0.62

1.2±0.52

1.1±0.48

0.051

Calyceal

69 (29.7%)

24 (27.9%)

15 (30.6%)

Pyelocalyceal

94 (40.5%)

39 (45.3%)

20 (40.8%)

Pelvic

69 (29.7%)

23 (26.77%)

14 (28.6%)

Single

177 (76.3%)

67 (77.9%)

36 (73.5%)

Multiple

55 (23.7%)

19 (22.1%)

13 (26.5%)

Parameters
Mean Age (years)
Sex

0.74

Stone Side

Location of Stone
0.96

Number of Stones
0.84

Opacity
Radio opaque

173 (74.6%)

65 (75.6%)

36 (73.5%)

Radiolucent

59 (25.4%)

21 (24.4%)

13 (26.5%)

None

59 (25.4%)

21 (24.4%)

11 (22.4%)

Mild

57 (24.6%)

22 (25.6%)

14 (28.6%)

Moderate

60 (25.9%)

22 (25.6%)

14 (28.6%)

Severe

56 (24.1%)

21 (24.4%)

10 (20.4%)

0.96

Preoperative hydronephrosis

0.99

*P<0.0001 = Very high significant; p<0.05 = significant; p>0.05 = Not significant

ing X-ray KUB and abdominal ultrasonography
or CT scan (for radiolucent stones) to determine
the residual stones. The nephrostomy tract site
was closed with sterile dressing. Patient was then
discharged with the instructions to remove the
dressing after 72 hours and follow-up after one
week if asymptomatic. Patients’ age, sex, Body
Mass Index (BMI), stone burden, laterality, operative duration, length of hospital stay, number of
attempts before successful entry into collecting
system, stone free rate (SFR) and intra-operative
and postoperative complications rate were compared between three groups.

Statistical analysis
Data values were entered into MS-Excel
and statistical analysis was done by SAS Version
9.2 (SAS Institute Inc., Cary, NC, USA). For categorical variables, the values were expressed as
number and percentages and to test association
between the three Groups, the chi-square test was
used. For continuous variables, the values were
expressed as mean±standard deviation and to test
mean difference between the three Groups, the
ANOVA test with Post hoc test was used. All p-values less than 0.05 were considered as statistically significant.
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RESULTS
Table-2 shows the overall outcome in all
three Groups. All Groups were comparable in
terms of Body Mass Index (BMI), stone laterality, number of stones, opacity, stone burden and
preoperative hydronephrosis. Patients mean age of
Group 2 (45.67±13.21) and Group 3 (42.68±9.98)
were significantly higher (P<0.0001) than in
Group 1 (25.54±5.55). Mean operative time (in
minutes) for Group 1 was shorter (76.24±19.47) as
compared with Group 2 (83.67±19.83) and Group
3 (83.17±17.37), which was statistically significant. The majority 90.69% (78/86) of the patients
in Group 2 had undergone one surgery in the
past, except eight (6.97%) of which had undergone open surgery twice and two (2.33%) three
times. The majority 73.5% (36/49) of Group 3 patients had stone recurrence following PCNL which
was more than 10.5 to 20mm2 and ten (20.4%)
patients had failed PCNL after 2 to 3 attempts.
The average time from last open surgery or PCNL

recurrence to the present percutaneous procedure was 5±2.3 years. The attempts to access the
pelvi-calyceal system (PCS) in Group 1 patients
(1.82±0.49) was significantly less when compared
with Group 2 (3.71±0.56) and Group 3 (2.72±1.12)
patients respectively (Figure-1) (p<0.0001). We
observed that when the approach in Group 2 was
not from the incision site, the dilation was easy
compared to access gained from the region of scar
tissue. This also reduced the probability of guide
wire kinking or access failure. Table-2 also compares the complications within the three Groups.
Overall intra-operative bleeding was observed in
11.2% (26/232) in Group 1, 14% (12/86) in Group
2, and 10.2% (5/49) in Group 3 patients requiring
blood transfusion. Bleeding responded to conservative measures. Injury to adjoining organ colon
on the right side was noted in one patient (1.2%)
in Group 2, who developed severe sepsis and died
on the fifth postoperative day. Extravasation was
defined as the presence of urine in the nephrostomy tract after five days, which was managed

Table 2 - Results and Complications in all the three groups;
Group-1
(n=232)

Group-2
(n=86)

Group-3
(n=49)

P Value

78.24±19.47

83.67±19.83

83.17±17.37

0.043*

Access attempts

1.82±0.49

3.71±0.56

2.72±1.12

<0.0001*

Secondary tract

1.91±0.75

3.45±1.04

2.58±0.53

<0.0001*

Auxiliary procedures

1.31±0.56

1.83±0.59

1.68±0.54

<0.0001*

Average Drop In Hb (gm %)

1.24±0.54

1.41±0.56

1.28±0.63

0.055

Bleeding (Intra-op)

26 (11.2%)

12 (14.0%)

5 (10.2%)

0.824

Blood Transfusion

11 (4.7%)

6 (7.0%)

2 (4.1%)

0.712

Pseudo aneurysm

0

0

0

Pneumothorax

6 (2.6%)

4 (4.7%)

2 (4.1%)

0.585

Renal pelvic injury

1 (0.4%)

1 (1.2%)

0 (0.00%)

0.641

Parameters
Mean Operative Time
(minutes)

0 (0.0%)

1 (1.2%)

0 (0.0%)

Post Operative Fever

Damage to adjoining colon

25 (10.8%)

13 (15.1%)

6 (12.2%)

0.546

Stone Clearance

218 (94.0%)

80 (93.0%)

46 (93.9%)

0.859

Extravasations

5 (2.2%)

3 (3.5 %)

1 (0.02%)

0.791

Hospital stay (days)

3.16±0.90

3.15±0.95

3.14±0.83

0.99

*P<0.0001 = Very high significant; p<0.05 = significant; p>0.05 = Not significant
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Figure 1 - Comparison between three Groups of access attempts, secondary tract & auxiliary procedures.

conservatively and was not significant in all three
Groups. None of our patients developed pseudo
aneurysms. However, 6 (2.6%) patients in Group 1, 4
(4.7%) in Group 2 and 2 (4.1%) in Group 3 developed
pneumothorax and required chest drain placement.
All these patients had upper calyceal second puncture for stone clearance 10.8% in Group 1, 15.1%
in Group 2, and 12.2% in Group 3 patients developed postoperative fever and that was attributed to
pyelonephritis. These patients were treated conservatively with injectable antibiotics (first-generation
cephalosporin’s and amino glycoside) until they
were afebrile and then switched over to oral therapy
(oral quinolone) to complete two weeks of medication. Auxiliary procedures such as second look PCNL
and SWL were performed at 1.31±0.56 in Group 1,
1.83±0.59 in Group 2, and 1.68±0.54 in Group 3 patients. Stone free rates post-surgery in all the three
Groups were not much different and were not statistically significant.
DISCUSSION
Surgical management of renal tract stone
disease has evolved during the last two decades
after the introduction of minimal invasive techniques, like ESWL and PCNL (15). PCNL has become
a common procedure performed in patients with
renal calculi (16). Since the recurrence rate for re-

nal stones is high, these patients often need re-intervention. Reports have claimed higher failure
rates of PCNL in patients with prior open intervention (10, 17). Conversely Shah et al. and Margel et
al. in their studies demonstrated that anatomical
changes after open stone surgery such as infundibulum stenosis, perinephric fibrosis, bowel displacement and incisional hernia may decrease PCNL
success rate and increase its complications (18,
19). Our findings showed that previous open stone
surgery or PCNL did not affect subsequent PCNL
results and complications. Similar to our findings,
a number of studies showed that PCNL can be performed successfully without risk of complications
in patients with a history of previous open surgery
or PCNL (19-21). The mean operative time in the
present study was significantly higher in Groups
with single or multiple previous stone surgeries or
previous PCNL procedure. Margel et al. and Tugcu
et al. have also expressed that operative time was
longer in patients with history of previous open
nephrolithotomy (19, 20). The factors that may
cause prolonged PCNL in patients after open surgery or PCNL are difficulties in tract dilatation in
scarred collecting system and perinephric spaces,
difficulties in stone fragment removal by grasping
forceps and rigid nephroscopy in scarred kidney
and cautious fixation of kidney in the retroperitoneum. The rate of auxiliary procedures like
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second-look PCNL or ESWL was the same in all
Groups in our study. Sofikerim et al. and Kurtulus et al. reported the same finding regarding the
auxiliary procedures (12, 21). Gupta and colleagues found that relook PCNL is higher in patients
with previous open surgery (22). Similar to our
results Margel et al. found that access attempts
is higher in patients with previous open surgery
(19). Puncturing the calyx of interest through
the non-operated scar site makes the dilatations
easy. Shah et al. preferred a supracostal approach,
whereas Basiri et al. suggested a lower calyceal
puncture to avoid scar tissue (18, 11). Margel et
al. in their study, recommend choosing upper-pole
caliceal puncture to avoid the scar tissue coming
in the way of the puncture needle (19). But in our
study we have selected to access the primary calyx
depending upon the stone burden regardless of its
relation to scar tissue or ribs. In Sarhad Khan et al.
study, febrile urinary tract infection was observed
in 8 patients (4%) who were subsequently treated conservatively with parental antibiotics (15).
Li MK and Lames S reported symptomatic urinary
tract infection in 5.5-9.2% (23, 24). In our study
infection requiring antibiotics was seen in 10.713.6% in all 3 Groups, which is slightly higher
than other studies. We did not have any reports
of septicemia or mortality secondary to infection.
PCNL is generally accepted as a safe procedure. Hemorrhage is the most frequent complication of this procedure. Excessive bleeding can occur
during needle passage, tract dilatation, or nephrostomy (25-27). Similar to our study acute bleeding
requiring transfusion has been reported in 3% to
12% of cases (10, 27, 28). Fortunately, in our study
and the Sarhad Khan et al. study no patient required selective embolization or nephrectomy (15). The
organs most often injured during PCNL and stone removal are the lungs and pleura, with possible
pneumothorax or hydrothorax (29, 30). In our study there was an incidence of 2% to 6% in all the
3 Groups. Bowel perforation can be a serious complication of PCNL puncture. Juan et al. study had
a few cases of colon perforation during PCNL (31)
which was the same in our study which occurred in
a previous open surgery patient on the right side.
The patient developed septicemia and died on 5th
postoperative day in spite of our broad spectrum

antibiotic cover. So we also recommend a pre-operative CT scan so as to study the relationship between the adjoining viscera to the kidney following
open surgery as recommended by Margel et al. and
Kurtulus et al. (19, 21). Similar to other studies, our
study also showed that there are no differences
between primary and patients with previous open
surgery or PCNL history in terms of stone free rate
(SFR) and hospitalization time (8, 12, 20). Overall
morbidity ranges from 7.5% to 18% depending on
the sample size and the presence of complicated renal stone (32, 33). Overall mortality of PCNL ranges
from 0.5% to 1.1% and is generally attributed to
severe hemorrhage, urosepsis or pulmonary embolism (23, 32). Accurate reporting of complications
is an essential component to critical appraisal and
innovation in surgery and specifically in percutaneous nephrolithotomy (PCNL). A standardized
complication reporting methodology is necessary
to enable appropriate comparisons between institutions, time periods, or innovations in technique (34,
35). The Clavien-Dindo grading system has become
widely accepted in urology and has facilitated the
study of PCNL complications (36).
CONCLUSIONS
Our single-surgeon experience has proved
that PCNL in a patient with a previous history of
open nephrolithotomy or PCNL is safe and effective. It can be performed with no fear of higher
risk of failure, excessive bleeding, or damage to
adjacent organs. Advantages of PCNL in comparison with surgery include cost effectiveness, less
complications, less discomfort and increased stone free rate. Prevention rather than treatment is
important; thus, we must always make efforts to
reduce operation time when performing PCNL.
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Introduction: To investigate the role of initial procalcitonin (PCT) level as an early predictor of septic shock for the patient with sepsis induced by acute pyelonephritis (APN)
secondary to ureteral calculi.
Materials and Methods: The data from 49 consecutive patients who met criteria of
sepsis due to APN following ureteral stone were collected and divided into two groups:
with (n=15) or without (n=34) septic shock. The clinical variables including PCT level
for this outcome were retrospectively compared by univariate analysis, followed by
multivariable logistic regression model.
Results: All subjects had hydronephrosis, and were hospitalized with the mean of 11.8
days (3-42 days). The mean size of the ureteral stones was 7.5mm (3-30mm), and 57%
were located in upper ureter. At univariate analysis, patients with septic shock were
significantly older, a higher proportion had hypertension, lower platelet count and
serum albumin level, higher CRP and PCT level, and higher positive blood culture
rate. Multivariate models indicated that lower platelet count and higher PCT level are
independent risk factors (p=0.043 and 0.046, respectively). In ROC curve, the AUC was
significantly wider in PCT (0.929), compared with the platelet count (0.822, p=0.004).
At the cut-off of 0.52ng/mL, the sensitivity and specificity were 86.7% and 85.3%.
Conclusion: Our study demonstrated elevated initial PCT levels as an early independent
predictor to progress into septic shock in patients with sepsis associated with ureteral
calculi.

Key words:
Ureteral Calculi;
Pyelonephritis; Shock, Septic

INTRODUCTION
Urinary tract infection (UTI) is the second
most common infectious cause for hospitalization
in aged people and one of the most common cause of antibiotics usage (1, 2). Patients with febrile
UTI generally present with mild illness in primary
care, but an estimated 41% of those with complicated acute pyelonephritis (APN) develop severe
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sepsis (3). Though overall mortality from APN is
approximately 0.3%, when accompanied by septic
shock, mortality increases dramatically (4). With
bacteremia, the overall mortality rate of APN can
be as high as 7.5% to 30% (4, 5). Given the high
prevalence of UTIs, therefore, delay in diagnosis
and treatment often results in a rapid progression
with a lethal outcome. Though the positive bacterial culture has a major effect on the treatment,
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it is now generally accepted that the detection of
bacteremia, requiring at least 24 to 48 hours from
initial visit, is not a prerequisite for making the clinical diagnosis of sepsis (6). Thus, there is a need for
strategies to identify the high risk patient earlier.
Procalcitonin (PCT) was recently introduced as a novel predictor for systemic infection.
PCT is induced in the plasma of patients with severe bacterial or fungal infections or sepsis. PCT
concentrations up to 1000ng/ml and above are observed during severe sepsis and septic shock. PCT
concentrations are associated with the severity of
multiple organ dysfunction syndrome secondary
to systemic inflammation of infectious origin (7,
8). Randomized controlled trails had demonstrated
efficacy in reduction of antibiotics usage (8), and
FDA approved its use to assess the risk of critically
ill patients progressing to severe sepsis. However,
PCT levels may vary early during the development
of sepsis. Also, it had been reported that the test’s
predictive power is only significant later in the
patient’s course (6, 9, 10). Moreover, most studies
about the link between PCT and septic shock focused on generally ill patients with heterogeneous
clinical conditions rather than a specific disease,
compromising the predictability of PCT. Therefore,
we investigated the role of PCT as an early predictor of progression to septic shock among patients
with sepsis induced by APN secondary to ureteral
calculi, which represents a significant portion of
emergency department (ED) visits (11).

blood cell count, platelet count, creatinine, albumin, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), PCT and blood culture, and a
urine culture, obtained at the time of admission to
ED before commencing antimicrobial therapy. PCT
levels were measured by using an enzyme-linked
fluorescence assay (VIDAS® BRAHMS PCT assay;
Biomerieux, Lyon, France). When there was clinical suspicion of ureteral calculi, our routine policy
on the initial radiologic work ups was abdominal
CT (with/without contrast enhancement) or ultrasonography. Based on this, the presence, location,
and size of stone were identified. The diagnosis
of APN was based on clinical manifestation, body
temperature, and radiologic findings. Sepsis in
this series was defined as systemic inflammatory
response syndrome (SIRS), the presence of two or
more of the following: abnormal body temperature, heart rate, respiratory rate or blood gas, and
white blood cell count (12). Septic shock was defined as severe sepsis plus one of the following:
mean blood pressure (BP) <60mmHg (<80mmHg
for patients with known hypertension) after 40ml/
kg of saline or the need for dopamine (5mg/kg/
min) to maintain a mean BP>60mmHg (80mmHg
for prior hypertension) (13). Patients were defined
as with or without septic shock retrospectively,
without knowledge of serum PCT levels, on the
basis of the complete patient charts, results of microbiological cultures, and radiologic findings.
Statistical analysis
The clinical variables of the two groups
were initially compared by univariate analysis,
using Student’s t-test or Mann-Whitney U test
for continuous variables and Pearson’s chi-square
tests for categorical variables. Covariates found
to be associated with septic shock on univariate
analysis at a level of significance p-value below
0.2 were eligible for inclusion in multivariable
approach (14). Multivariable logistic regression
models using forward conditional procedure were
then conducted to identify independent predictors
of septic shock. The ability of each variable to predict septic shock was evaluated by performing receiver operating characteristic (ROC) analyses, and
the areas under the receiver operative characteristic curve (AUCs) were determined. For estimating

MATERIALS AND METHODS
Patients and Data collection
Among 574 patients who visited the ED
from January 2005 to June 2012 for clinical manifestations of APN following ureteral calculi,
the data from 49 consecutive patients who met
criteria of sepsis were collected, after approval of
institutional reviewer board. The 49 patients were
divided into two groups: with (n=15) or without
(n=34) septic shock. While in the ED, the patient’s
age, sex, height and weight were recorded. Symptoms, prior medical or surgical history, and history
of ureteral calculi were investigated. For the patient with possible febrile UTI, our routine laboratory protocol consisted of serum samples for white
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the overall differential power of the several variables including biomarkers, we estimated ROC curve and AUCs. Based on ROC, points were assigned
to calculate corresponding sensitivity and specificity. All data were collected using SPSS ver. 20.0
(SPSS, Inc., an IBM Company, Chicago, Illinois,
USA). We rejected null hypotheses of no difference if p-values were less than. 05 in multivariate
analysis and ROC curve.
RESULTS
Mean age was 67.2 years (range: 24-88 years), and 41 cases (83.7%) occurred in females. All
cases had hydronephrosis, and nineteen (38.8%)
patients were managed by percutaneous nephrostomy for urgent drainage. All patients were hospi-

talized and the mean hospital stay was 11.8 days
(range: 3-42 days). The most common medical comorbidity was hypertension (28 patients, 57.1%)
followed by diabetes mellitus (14 patients, 28.6%)
and cerebrovascular accident (12 patients, 24.5%).
Eleven patients (22.4%) had a prior history of ureteral calculi. In 28 patients (57.1%), the ureteral
stones were located in upper ureter, while 21 patients (42.9%) had lower ureteral stones. The mean
size of the stones was 7.47mm (range: 3-30mm).
In univariate analysis, patients with septic shock were significantly older, more likely to
have hypertension, lower platelet count and serum
albumin level, higher CRP and PCT level, and higher positive blood culture rate than the comparison patients (p=0.01, 0.002, <0.001, <0.001, 0.04,
0.005, and 0.02, respectively, Table-1). Radiologic

Table 1 - Patient demographics with outcomes from univariate analysis.
Characteristics
(Mean±SD)

Total (n=49)

Septic shock
Positive (n=15)

Negative (n=34)

p-value

Gender
Male

8

2

6

Female

41

13

28

0.704

67.22±14.18

73.00±6.19

64.68±15.94

0.012

24.43±5.51

23.47±3.00

24.86±6.30

0.300

HTN

28 (57.1)

13 (86.7)

15 (44.1)

0.002

DM

14 (28.6)

7 (46.7)

9 (26.5)

0.098

CVA

12 (24.5)

4 (26.7)

8 (23.5)

0.824

MI

7 (14.3)

3 (20)

4 (11.7)

0.502

13390±5136

15207±6148

12589±4491

0.153

Age
2

BMI (kg/m )
Medical comorbidity (%)

WBC (/µL)
Platelet (/µL)

177755±91415

104400±71467

210117±80725

<0.001

Albumin (g/dL)

3.38±0.64

2.81±0.37

3.64±0.57

<0.001

CRP (mg/dL)

9.51±10.28

14.46±11.38

7.32±9.10

0.043

ESR (mm/H)

47.08±27.26

44.40±23.76

48.26±28.92

0.628

Procalcitonin (µg/dL)

17.07±41.92

54.48±62.14

0.57±1.31

0.005

Positive on blood culture (%)

13 (26.5)

7 (46.6)

6 (17.6)

0.026

Positive on urine culture (%)

22 (44.9)

7 (46.6)

15 (44.1)

0.981

Stone size (mm)

7.47±4.28

6.27±2.46

8.00±4.81

0.103

Drainage of urinary tract (%)

19 (38.8)

7 (46.7)

12 (35.3)

0.451
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characteristics of ureteral stone were not significantly different between groups. Multivariate
analysis with the variables selected from the univariate analysis including leukocytosis (p=0.053)
and stone size (p=0.103) indicated lower platelet
count and higher PCT level as independent risk
factors for septic shock (p=0.043 and 0.046, respectively). At ROC curve, AUC was significantly wider in PCT (0.929), compared with platelet
count (0.822, p=0.004, Figure-1). At the cut-off
of 0.52ng/mL, the sensitivity and specificity for
septic shock at this point were 86.7% and 85.3%
respectively.
DISCUSSION
Urolithiasis is a common cause of ED visits Average of 1.2 million patients per year were
identified with the diagnosis of urolithiasis out of
120 million visits to the ED annually, with overall
average admission rate of 19% (11). Though it may
be asymptomatic, nearly 1 in 7 Americans suffer
from urolithiasis during their lifetime (15), many
of whom present with typical colicky pain at ED.

Considering the increasing prevalence of infected
urolithiasis of 15.5% and associated sepsis of 8.5%
from recently updated data in comparison with a
decade ago (16), we focused on sepsis caused by
APN associated with ureteral calculi because it is a
common sequel due to ureteral obstruction.
The outcomes from our series reveal several noteworthy findings. First, our data demonstrate the superiority of PCT in predicting the group
at risk of septic shock among patients with sepsis
associated with infected urolithiasis, in comparison with traditional widespread biomarkers for
systemic infection. Although predictive values for
clinical variables including PCT, CRP, albumin,
thrombocytopenia, and bacteremia in univariate
analysis are similar to published research, multivariate modeling selected only two factors, and
the ROC curve demonstrated a significantly higher
AUC for PCT than for thrombocytopenia.
The unique advantage of PCT in comparison with traditional biomarkers including CRP is
its more rapid kinetics. PCT reacts faster than CRP
both during an increase or decrease of inflammation (7). PCT increases within six hours after the

Figure 1 - ROC curve for the prediction for septic shock.
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initial stimulus and CRP does not increase significantly before twelve hours after onset. PCT primarily indicates systemic infection, not induced by
local bacterial infection, viral infection, autoimmune and allergic disorder. PCT also accurately
predicts the presence of bacteremia and bacterial
load in patients with febrile UTI (14). Based on
these characteristics, the availability of PCT immunoassays lessened the importance of CRP as a
biomarker of sepsis. Indeed, in a previous multicenter study of patients with sepsis admitted to
French intensive care units, a PCT-guided strategy for treating bacterial infections safely reduced
antibiotic exposure compared to present guidelines (17). In a clinical pediatric study, PCT was not
only useful in the early diagnosis of APN but also
was highly associated with renal damage (18).
However, several investigators have questioned the diagnostic accuracy of PCT, as results
have been inconsistent and variable (19, 20). For
instance, PCT was not a significant predictor within 28 days of adverse medical outcomes in women with APN treated in the ED (21). Other studies have determined that both PCT and CRP are
not useful in selecting the site for treating adult
patients with APN (22). We thus investigated the
predictability of PCT on septic shock, in the limited criterion of infected urolithiasis, as an attempt
to minimize the effect of heterogeneous disease
entities.
Second, we estimated the optimal cutoff
value of serum PCT level to distinguish the patient at risk of septic shock from APN associated
with urolithiasis, maximizing sensitivity without
a substantial loss of speciﬁcity. The elevations of
PCT are not as specific for infection as was once
believed. For instance, mechanical trauma causes
elevated PCT levels, the degree of which depends
on the severity of the injury (23). Indeed, the PCT
cut-off used to determine the risk of sepsis appears to be higher in critically ill patients admitted to
intensive care units from the surgical service than
in those admitted from the medical service (24).
Therefore, one common cut-off for the diagnosis
of septic shock is probably not feasible (6). Similar
to our findings, expanding the clinical implication
of PCT for specific condition, Nieuwkoop et al suggested different PCT cut-off level of 0.25µg/L as

a robust surrogate marker for bacteremia in febrile
UTI (14), just a half level different from our suggestion of 0.52µg/L as a marker for septic shock
from urolithiasis.
Third, the peculiarity of this study is that
we focused on the initial level of PCT. This study targeted patients presenting to an ED, so the
analysis was based on the initial sampling of the
ED presentation (within 1 hour after visit) rather
than the peak levels or the changes of PCT after
admission. Several studies that monitored PCT levels over time demonstrated that a policy looking
for trends may be more predictive than the single
initial level on admission (9, 10). In contrast, our
data demonstrated that initial PCT levels at ED
can provide additional aid to clinicians in their
decision on the patient with infected urolithiasis.
Given the increasing prevalence of sepsis associated urolithiasis, there is a clear need for a reliable
diagnostic indicator that allows early discrimination between patients suffering from sepsis and
those with septic shock. We believe that this approach using only the initial level of PCT is closer
to the actual clinical setting, since in severely ill
patients the presence of significant infection cannot always be specified. Similar to us, Hausfater
et al. demonstrated the usefulness of PCT level in
the ED to distinguish between mild-to-moderate
sepsis and severe sepsis (25).
The strength of this study is based on the
fact that the present study included consecutive
unselected patients, and all available biochemical markers were measured at the same time by
the same protocol. However, at the same time, we
recognize the limitation of this study, besides of
the small number of patients from a single institution. First, while the increasing body of literature
supports the recently introduced notion that the
course of PCT concentrations is a mirror of the
systemic inflammatory response and is predictive
for prognosis, PCT was not monitored along with
the clinical course. Second, all data were collected
prospectively, but the study design was not based
on randomization of cases but on case-control series. Third, although our results may expand the
role of PCT in controlling febrile UTIs, the cut-offs
from these data cannot be adapted into other clinical situation. No single biomarker of sepsis or
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septic shock may be ideal, but the interest on the
biomarkers as diagnostic and prognostic predictors in infectious disease is increasing, mainly because they reflect the host’s response and predict
disease progression (26). To expanding the role of
PCT in various inflammatory situations, further
studies with proper design are required.
CONCLUSIONS

8.

9.

10.

Our study demonstrated elevated initial
PCT levels as an early independent predictor of
progress into septic shock in patients with sepsis
from APN associated with ureteral calculi. With a
cut-off of 0.52ng/mL, reliable specificity and acceptable sensitivity can be obtained to distinguish
the patient at high risk of septic shock. Based on
these, we suggest PCT levels guide clinicians to
identify the patient at risk of sepsis in the ED for
infected ureteral calculi.
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Purpose: To describe our experience utilizing Laparoendoscopic single site (LESS) surgery
in pediatric urology.
Materials and Methods: Retrospective chart review was performed on LESS urologic procedures from November 2009 through March 2013. A total of 44 patients underwent 54
procedures including: nephrectomy (23), orchiopexy (14), varicocelectomy (9), orchiectomy (2), urachal cyst excision (3), and antegrade continence enema (3) (ACE).
Results: Median patient age was 6.9 years old. Estimated blood loss (EBL), ranged from
less than 5cc to 47cc for a bilateral nephrectomy. Operative time varied from 56 mins for
varicocelectomy to a median of 360 minutes for a bilateral nephroureterectomy. Incision
length ranged between 2 and 2.5cm. In our initial experience we used a commercial port.
However, as we progressed, we were able to perform the majority of our procedures via
adjacent fascial punctures for instrumentation at the single incision site. One patient did
require conversion to an open procedure as a result of bleeding. Three complications
were noted (6.8%), with two Clavien Grade 3b complications. Two patients required
additional procedures at 1-year follow-up.
Conclusions: The use of LESS applies to many pediatric urologic procedures, ideally for
ablative procedures or simple reconstructive efforts. The use of adjacent fascial puncture
sites for instrumentation can obviate the need for a commercial port or multiple trocars.

Key words:
Laparoscopy; Pediatrics; Surgical
Procedures, Operative; Urology

INTRODUCTION
With the advent of minimal invasive surgery, urology has moved to the forefront in regards to innovation and instrumentation in its use
compared to open surgery without jeopardizing
functional outcomes. With increasing experience
in the laparoscopic environment, efforts are now
directed at further minimizing the number of incisions while maintaining the basics tenets of laparoscopic surgery (1). This focus has led surgeons to
perform traditional laparoscopic surgery through
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a single incision. LESS is an evolution of minimal
access surgery that promises virtually scarless abdominal operations (2). Although several variants
of this approach have been reported, a convened
international multi-disciplinary consortium of experts have coined the term LESS (Laparoendoscopic Single Site) surgery to collectively encompass
laparoscopic procedures performed through a single skin incision (3).
As LESS has proliferated in the adult population, many LESS techniques are starting to permeate the pediatric population as well. There have
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been a variety of descriptions on the approach to
LESS including the use of conventional versus articulating instruments as well as commercial ports
(4). This advancement and transformation to the
pediatric population is starting to gain momentum as an option for surgical intervention with
overall cosmesis as a surrogate outcome marker
(5). We report on our 3-year experience of LESS
in children who underwent a variety of urologic
procedures utilizing this technique.

used to create 2 small fascial stab incisions above
and below or lateral to the 5mm trocar depending on the planned procedure. A 3mm grasper
and a 45º bariatric length telescope with a right
angle light cord adaptor were placed via the fascial incisions, obviating the need for a multiport
(Figure-2). The grasper and the telescope remained intracorporeal throughout the procedure. Cleaning of the laparoscope was performed as needed

MATERIALS AND METHODS

Figure 1 - SILS(tm) port in use at the umbilicus, which was
utilizes for the majority of LESS procedures.

After Institutional Review Board approval,
a retrospective chart review was performed of all
patients who underwent a planned LESS procedure
from November 2009 through March 2013 at Rady
Children’s Hospital by two surgeons with previous
traditional laparoscopic experience (GC, SMS). Inclusion criteria included all patients being seen for
consideration of nephrectomy, varicocelectomy,
antegrade continence enema (ACE), urachal cyst
excision, intra-abdominal orchiopexy or orchiectomy. Decision for LESS versus a conventional
laparoscopic approach was dictated by surgeon
preference and experience. Informed consent was
obtained by the parents/guardians in describing
the difference between standard laparoscopy and
LESS at the time of their pre-operative appointment. Outcome measures included operative time,
estimated blood loss, hospital stay, peri-operative
complications, inpatient narcotic doses when applicable, pain scores (FACES or verbal 1-10), conversions to open or standard laparoscopy, and the
need for a second subsequent procedure. Initially
all nephrectomies were performed using the Covidien SILS™ port (Dublin, Ireland). Our technique
has been previously reported (Figure-1) (3, 6).
Surgical technique
Recently we have adapted an approach utilized by general surgeons for appendectomies in
non-nephrectomy procedures. After a 2 to 2.5cm
longitudinal or transverse skin incision through
the umbilicus, pneumoperitoneum was performed
utilizing a Veress needle via the umbilical ring. A
5mm trocar was then placed under direct vision
through the umbilical ring. A#11 blade was then

Figure 2 - Modified LESS technique used traditionally for
appendectomy.

against the anterior abdominal wall. A SILS port
was utilized for all nephrectomies. Our single incision fascial puncture technique was used for all
other groin procedures.
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RESULTS
A population of 44 patients underwent a
total of 54 procedures. The extent of the procedures included 23 nephrectomies, 14 orchiopexies, 9
varicocelectomies, 2 orchiectomy/gonadectomies,
3 urachal cyst excisions and 3 antegrade continence enema (ACE). Table-1 displays the descriptive data for our LESS experience. Some patients
required additional procedures (i.e circumcision,
Deflux injection) at the same setting. The median
age was 6.9 years old (range 7 months to 18 years
old). The operative time varied based on the procedure performed, from 56 minutes for a varicocelectomy to an average of 345 minutes for a bilateral nephroureterectomy. All non-nephrectomy
cases were performed without a commercial port
using our single incision fascial puncture technique. The indications for unilateral nephrectomy
were malfunctioning kidney secondary to multicystic dysplastic kidney (38%), vesicoureteral
reflux (23%), ureterocele (15%), and ureteropelvic
junction obstruction (23%). The indications for
bilateral nephoureterectomy were Denys-Drash
syndrome (20%), posterior urethral valves (20%),
and medical renal disease (60%). The median pain
score (FACES or verbal) ranged from 1.1 to 1.9
and the median number of morphine equivalent
doses (oral, intravenous) ranged from 1 to 6.5. The
median length of stay ranged from 0.87-5.2 days.
Despite the fact that the procedures varied
in purpose, the incision length ranged between 2
and 2.5cm for all the procedures. This size incision
was appropriate for the commercial multiport as
well as the described fascial stab incision approach. We report 3 complications (6.8%) including
two Clavien 3b complications. After unilateral nephrectomy, one patient developed ileus, required
a peripherally inserted central catheter (PICC) inserted under general anesthesia and initiation of
total parenteral nutrition (TPN). Another patient
developed stenosis of her ACE and required two
additional operations under general anesthesia-colonoscopy and catheter placement, then subsequent Chait tube placement. One patient developed a Clavien 1 wound infection after unilateral
nephrectomy, which was treated with drainage in
the office and antibiotics. Early in our series one

patient did require conversion to an open procedure secondary to bleeding at the hilum during
unilateral nephrectomy, however, no transfusion
was required. In regards to long-term follow-up,
1 patient required subsequent embolization of his
gonadal vein secondary to varicocele persistence
and another patient required an additional operation to remove a remnant of a urachal cyst.
DISCUSSION
The first laparoscopic pediatric nephrectomy was described in 1992 (7) but over the last
decade, urology has witnessed an exponential increase in laparoscopic and robotic surgery for the
treatment of various surgical disorders (1), with the
first pediatric LESS nephrectomy being reported in
2009 (8). Standard laparoscopy results in less incisional morbidity, less narcotic usage, and shorter
hospital stay with equivocal functional outcomes
when compared to open surgery (9, 10). To optimize the benefit of minimally invasive surgery,
surgeons have attempted to reduce the overall abdominal wall incision by decreasing either the size
or the numbers of trocars used during procedures
(11). Minimizing the incisions without compromising intracorporeal access lends to the advantages
of LESS in that the entire operation can be done
using an incision that would have been necessary
for specimen removal in conventional laparoscopy. An entire operation can be performed through
an approximately 2cm incision.
Our report details our initial series of 54
LESS urologic procedures for various indications
in the pediatric population. Treatment efficacy,
in this early experience and follow-up seems to
approach those procedures performed by standard laparoscopy. Other centers have confirmed
the applicability of LESS in pediatric urology (8,
12-14). In our experience, although 1 patient required conversion to an open procedure, alternating to conventional laparoscopy would not
have changed the eventual surgical course. Our
complications included post-operative ileus, post-operative superficial wound infection and return
to the operating room for stenosis of an antegrade continence enema. Two other patients required
additional procedures including an embolization
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Number

LESS

Median

Median

Other procedures during
Length of

Median

(1-10), IQR

Score POD 1

Median Pain

POD1, IQR

equivalent doses

Median morphine

IQR

Stay (days),

1 patient with

Complications

under anesthesia

1 patient with PICC line

Need for additional

-

operation

ileus requiring

-

1 patient required

5,3

6.5, 3.5

-

2.1, 1.5

TPN

PICC line and

1 patient with

1.9, 3.1

N/A

wound infection
5.2, 1.5

N/A

N/A

N/A

N/A

-

1 patient required an

-

ACE stenosis

colonoscopy and

This patient required

subsequent Chait tube

catheter placement and

1 patient with

months post-op

remnant removal 10

open operation for

-

3, 3

1, 1

1.5, 0.7

1.1, 0.5

2.1, 0.1

0.87, 0.04

persistence

embolization for

a subsequent IR

N/A

1.8, 1.4

surgery

Deflux injection

1 patient with bilateral

-

circumcision

orchiopexy and

1 patient with BL

orchiopexy

2 patient with BL

orchiectomy

2 patients with

-

circumcision /cystoscopy

1 patient with

gonadectomy

1 patient with

circumcision

1 patient with

EBL
(cc), IQR

15, 10

5, 0

5, 0

5, 0

50, 58

(mins), IQR

109, 42

87, 17

89, 41

85, 34

360, 106

10,5

Operative Time

Port

Adjacent
fascial stab
incisions

Adjacent
fascial stab
incisions

Adjacent
fascial stab
incisions

Adjacent
fascial stab

178, 65

approach

Patients

13

5

9

11

3

3

Port

of

Table 1 - Operative Data for Pediatric Urologic LESS Procedures
Procedure Type

Unilateral
Nephrectomy

Bilateral
Nephroureterectomy

Varicocelectomy

Orchiopexy

Urachal cyst excision

ACE

incisions

general anesthesia

placement both under

IQR= Interquartile Range, EBL= Estimated blood loss, PICC= peripherally inserted central catheter, TPN= total parenteral nutrition, IR= interventional radiology, BL=bilateral, ACE= antegrade continence enem
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for a persistent varicocele and an open re-excision
of an urachal cyst remnant. We do not feel that a
conventional laparoscopic approach would have
yielded a different initial result. In regards to pain
medication and hospital stay, our prior experience demonstrated that LESS did not significantly
change their postoperative course in regards to
postoperative pain scores, length of stay, or use of
post operative narcotics as compared to our standard laparoscopy patients (3, 6).
With our LESS technique, there were obvious technical challenges encountered. These
stem from the inherent nature of LESS including
loss of triangulation, difficulty retracting, instrument crowding and crossing, and in-line vision to
name a few (11). Even with considerable laparoscopic experience, the learning curve in performing
LESS is fairly steep and requires considerable patience and time.
Despite the inherent challenges, we found
that LESS was possible in the pediatric population using standard pediatric instrumentation. We
did not require use of articulating instruments and
most recently we have avoided use of a commercial multiport while reducing the number of trocars used. A port is still used for both unilateral
and bilateral nephrectomies owing to the need for
exchange of multiple instruments, but all groin
cases and ACE procedures can be performed simply with one central trocar and 2 adjacent fascial
stab incisions for the telescope and a grasper. We
have found that positioning the grasper on the
side closest to the organ of interest is ideal with
the telescope on the opposite side. Occasionally
a 2.3mm percutaneous MiniLap alligator grasper
(Stryker, San Jose, CA) has been used during nephrectomies for retraction. This has been a criticism to the concept of single site surgery but the
puncture wound is equivalent to an 11-gauge needle that requires only an adhesive strip for closure.
Some aids to limit the loss of triangulation
and instrument clashing include: 1) The use of a 45
degree bariatric length telescope which provides
the advantage of angulation and distance away
from the hand instruments to prevent clashing. 2)
The camera can be zoomed to offset the relative
farsightedness that can become apparent inside
the abdomen and. 3) Counter traction during dis-

section can be assisted with crossing of the standard laparoscopic instruments to allow additional
retraction and angulation (3). 4) Retraction with a
grasper should be performed prior to insertion of
an instrument for actual dissection; this minimizes clashing and preserves exposure.
When looking at our technique and experience, we found that the LESS technique was
ideal for ablative type procedures. Simple reconstructive procedures that do not require extensive
intracorporeal suturing can also be performed safely and effectively. In the future as technology
improves, various instrumentation may further
assist and improve the efficiency of these operations and expand the possible indications.
With our current experience and prior study (3), we currently do not believe time to recovery nor narcotic usage is significantly decreased
when compared to standard laparoscopy in regards to procedures requiring inpatient admission.
However, we did not assess overall pain scores or
narcotic usage for outpatient procedures (orchiopexy and varicocelectomy). Bansal, et al. demonstrated that LESS varicocelectomy patients required
a higher number of narcotic doses in the recovery
room compared to conventional laparoscopic varicocelectomy (15).
In theory, LESS and conventional laparoscopy for the same procedure should result in
similar peri-operative outcomes. Tam et al. demonstrated no difference in postoperative analgesic requirement and hospital stay when comparing patients undergoing LESS nephrectomy
versus conventional laparoscopic nephrectomy.
The mean operative was significantly longer in the
LESS group (156 mins versus 99 mins) (4). Dutta
et al. reported on their single incision laparoscopic surgery experience on twenty patients. They
concluded that single site surgery can be performed in children with outcomes similar to standard
laparoscopic surgery, while affording outstanding
cosmesis (2). With regard to long-term follow-up,
two of the patients in our series required additional operative procedures-IR embolization for
persistent varicocele and open operation for excision of urachal remnant. We do not believe these
outcomes are a result of the LESS approach, as a
known 4% recurrence rate occurs for standard la-
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paroscopic varicocelectomy and urachal remnants
are generally difficult to localize through any approach. The importance of cosmesis and outward
physical appearance in regards to surgery remains
as an unknown variable. The psychological impact of visible abdominal scarring needs further
study, as it is the one consequence of a surgical
procedure that persists long after pain has resolved and recovery is complete (2, 16).
Our series does not demonstrate an inferiority or superiority to conventional laparoscopy
or open surgery. However, it does demonstrate a
wide range of procedures that can be performed
successfully in the pediatric urology patient. Our
current position is to attempt LESS initially in
the operations noted. We are not precluded from
placing additional trocars or open conversion if
required. Cosmetic outcomes may seem insignificant in terms of perceived surgical benefit, however, further studies may be required in measuring
the psychological impact of physical scarring in
children in their recovery from surgery.
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Purpose: This study compared the suprapubic (SP) versus retropubic (RP) prostatectomy for the treatment of large prostates and evaluated perioperative surgical morbidity and improvement of urinary symptoms.
Materials and Methods: In this single centre, prospective, randomised study, 65 consecutive patients with LUTS and surgical indication with prostate volume greater than
75g underwent open prostatectomy to compare the RP (32 patients) versus SP (33 patients) technique. Results: The SP group exhibited a higher incidence of complications
(p=0.002). Regarding voiding pattern analysis (IPSS and flowmetry), both were significantly effective compared to pre-treatment baseline. The RP group parameters were
significantly better, with higher peak urinary flow (SP: 16.77 versus RP: 23.03mL/s,
p=0.008) and a trend of lower IPSS score (SP: 6.67 versus RP 4.14, p=0.06). In a subgroup evaluation of patients with prostate volumes larger than 100g, blood loss was
lower in those undergoing SP prostatectomy (p=0.003). Patients with prostates smaller
than 100g in the SP group exhibited a higher incidence of low grade late complications
(p=0.004).
Conclusions: The SP technique was related to a higher incidence of minor complications in the late postoperative period. High volume prostates were associated with
increased bleeding when the RP technique was utilized. The RP prostatectomy was
associated with higher peak urinary flow and a trend of a lower IPSS Score.

Key words:
Prostatic Hyperplasia;
Prostatectomy; Postoperative
Complications; Prostate

INTRODUCTION
Benign prostatic hyperplasia (BPH) is a
condition that affects more than 50% of men
over 60 years of age (1) and is the most common
benign neoplasm in men. This pathology has
gained even more notoriety due to the ageing
population. A 7-fold increase in the elderly po-
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pulation is expected between the years 2000
and 2050 (2).
Clinical manifestations of the benign prostate growth include the onset of lower urinary
symptoms that negatively impact quality of life
in this population. An estimated 30% of men will
require treatment for LUTS, and approximately
20% are likely to undergo surgical treatment (3,
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4). Surgical treatment is reserved for refractory
cases, as well as cases involving recurrent urinary
retention, recurrent urinary tract infection, recurrent haematuria, bladder lithiasis, or upper urinary tract involvement (5).
There are several different surgical treatments for BPH, including transurethral resection
of the prostate (TURP), open prostatectomy, laparoscopic and robotic prostatectomy, and other minimally invasive procedures (vaporization, transurethral incision, thermotherapy, ethanol ablation,
holmium laser, among others). TURP is considered
the gold standard surgical treatment for patients
with prostate volumes less than 75g. For larger
prostates (6) and in places with restricted access to
newer technologies, open prostatectomy remains
the standard procedure. Two open prostatectomy
techniques have been described: the suprapubic
(SP) and retropubic (RP) approaches are both widely performed all around the World (5). The advantages and disadvantages of these two techniques are commonly cited, but these reports have
typically been based on case reports and personal
experience of surgeons. To our knowledge, a ran-

domised, prospective trial comparing the morbidity and functional outcomes between these two
classic techniques has not been published.
OBJECTIvE
This study sought to prospectively compare perioperative morbidity and improvement of
symptoms of the RP and SP open prostatectomy
techniques for treatment of BPH related LUTS during the resident’s learning curve.
MATERIALs AnD METhODs
We performed a single centre, prospective,
randomized study comparing the two most widely
performed techniques of open prostatectomy (RP
and SP) as surgical treatment for patients with BPH
related LUTS. We consecutively included 65 men
with surgical indication for the treatment of BPH
related LUTS and prostate volumes estimated by
transabdominal ultrasound and digital rectal exam
to be greater than 75grams (Figure-1). Patients with
atonic bladder confirmed by urodynamic study and

figure-1 - study flowchart.
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previous pelvic surgery were not eligible for the
study. Patients with prostate cancer (elevated PSA
or abnormal digital exam) suspicion had to have a
negative prostate biopsy to be included. The study
was approved by the local Ethics Committee and
informed consent was obtained from each subject
before inclusion in the study.
The initial assessment was performed
using a protocol completed by the surgeon. The
following parameters were included: demographic
data, clinical examination, laboratory tests [PSA,
hemoglobin (Hb)/hematocrit (Ht), urea and creatinine], imaging exams (abdominal USG), free flowmetry and International Prostate Symptoms Score
(IPSS) questionnaire. The Charlson Index combined with age was used to quantify the burden of
comorbidities (7). Follow-up visits were scheduled
for 1, 3, 6 and 12 months after surgery. Symptom
improvement (IPSS and free flowmetry) and complications were assessed at each visit.
The surgical technique was defined by simple randomization by sortition. All patients using
anticoagulant therapy were informed to stop treatment 7 days before the procedure. The type
of anaesthesia used was at the discretion of the
anaesthesia team. The surgeries were performed
by a first or second-year urology resident supervised by 3 senior surgeons (PS, MLW and PHFJ)
with wide experience in both techniques. The techniques were previously standardised according
to the Campbell-Walsh 10th edition (5). The indwelling catheter was scheduled to be removed on
the seventh day after surgery in both techniques.
To access surgical morbidity, complications, blood loss estimation and necessity of
transfusion were evaluated. Symptom improvement was evaluated via the IPSS score and free
flowmetry. Blood loss estimation was calculated
by the sum of the volume of blood present in
the vacuum with the weight of the compresses,
given a blood density of 1g/mL (8). The indication for blood transfusion followed the recommendations published by Roth et al. in 2010 (9).
The Clavien-Dindo method was used to classify
the complications (10) which were subdivided
into intraoperative, immediate (during hospitalisation), early (before 1 month) and late (after 1
month) complications.

To achieve a p<0.05 and statistical power
of 80%, we had to include at least 60 patients
with 30 in each group. The student t-test, Mann-Whitney test, χ2 test, Pearson χ2 test, and multiple regression analysis were used for statistical
analyses, performed with SPSS statistics software,
Version 22 (IBM®).
RESULTS
Sixty-five patients were included, 33 underwent surgery with the SP technique and 32 underwent surgery with the RP technique. The average age of the patients was 71 years. The main
factors related to the indication for surgery were
urinary retention (53.3%) and clinical treatment
failure (21.5%). The mean follow-up was 12 months, and all patients attended at least the 3-month
follow-up visit. Preoperatively, the groups were
similar with respect to age, BMI, comorbidities
(Charlson criteria), prostate size, IPSS and flowmetry (Table-1).
Eleven cases involved bladder calculus
(SP: 6 versus RP: 5), all were managed in the same
surgical procedure, without any additional intercurrence. The mean operating time was 126.5
minutes (SP: 125.65 versus RP: 127.41 minutes;
p=0.75), and was not statistically different between the two techniques. Bladder irrigation (SP: 2.74
versus RP: 2.74 days, p=1), and abdominal drainage (SP: 2.96 versus RP: 3.32 days; p=0.64) were
also similar between the groups. The indwelling
bladder catheter placement time was shorter in the
group that underwent RP prostatectomy, however,
the difference was not statistically significant (SP:
10 versus RP: 7.92 days; p=0.12) (Table-2).
In the evaluation of symptoms, both techniques demonstrated a significant decrease in
IPSS (SP: 26.57 to 6.7, p<0.001 and RP: 23.33 to
4.14, p=0.001) and a significant increase in urinary free flow (SP: 4.3 to 16.77mL/s, p=0.02 and
RP: 7.9 to 23.03mL/s, p<0.001), when comparing
the pre-operative visit to the last follow-up visit. The IPSS after treatment was similar in both
groups, however the RP group had a trend of lower IPSS scores (SP: 6.7 versus RP: 4.14; p=0.06)
and higher peak urinary flow (SP: 16.77 versus
RP: 23.03mL/s, p=0.008) (Table-2).
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Table 1 - Baseline and Demographic data.
Total (n=65)

SP (n=33)

RP (n=32)

Age - years (mean/SD)

71.13 / 8.3

72.06 / 8.63

70.13 / 8.09

*

BMI - kg/m (mean/SD)

25.60 / 4.08

26.08 / 3.64

25.08 / 4.51

*

2

Charlson Score (mean/SD)

3.56 / 1.10

3.53 / 1.08

3.61 / 1.12

*

Prostate Size-grams (mean/SD)

118.68 / 52.13

116.82 / 56.93

120.5 / 47.94

*

IPSS (pre-op)(mean/SD)

25.08 / 14.01

26.57 / 18.28

23.33/6.29

*

69.50%

69%

70%

*

Hb – mg/dL (mean/SD)

13.98 / 1.33

13.78 / 1.35

14.16 / 1.31

*

Ht – % (mean/SD)

42.28 / 3.87

41.6 / 4.4

42.9 / 3.27

*

Flowmetry – mL/s (mean/SD)

4.3 / 17

4.31 / 26.54

7.9 / 20.34

*

Follow-up - months (mean/SD)

12.33 / 9.34

13.95 / 8.99

10.44 / 9.64

*

Indwelling urinary catheter (%)

*p>0.05

Table 2 - Peri and postoperative assessment and early complications.
Total (n=65)

SP (n=33)

RP (n=32)

p

126.50 / 36.07

125.65 / 40.06

127.41 / 31.95

*

Hospital stay- days (mean/SD)

4.60 / 2.19

4.52 / 1.37

4.67 / 2.76

*

Irrigation - days (mean/SD)

2.74 / 1.54

2.74 / 2.16

2.74 / 1.51

*

Drain - days (mean/SD)

3.15 / 1.32

2.96 / 1.02

3.32 / 1.54

*

IPSS Post-op (mean/SD)

5.56 / 5.43

6.67 / 6.86

4.14 / 2.25

0.06

19.78 / 11.23

16.77 / 11.24

23.03 / 10.73

0.008

192.00 / 100.06

181.15 / 64.05

203.77 / 130.70

*

Hb (48 hours) – mg/dL (mean/SD)

9.93 / 1.47

10.49 / 1.47

9.93 / 1.47

*

Ht (48 hours) - % (mean/SD)

29.95 / 4.3

31.44 / 4.7

29.95 / 4.3

*

1044.25 / 619.74

927.51 / 554.03

1156.82 / 667.68

*

100.00%

91.70%

Time of surgery- minutes (mean/SD)

Flowmetry post-op
Maximal flow - mL/seg (mean/SD)
Final volume - mL (mean/SD)
Blood loss

Estimative of Bleeding- mL (mean/SD)
Transfusion
Yes

3.90%

No

96.10%

8.30%
*

*p>0.05

The haematological parameters were similar between the groups before the procedure
(Table-1). The peri-operative blood loss estimation was similar between the groups, with an
average intraoperative blood loss of 1044mL
(SP: 927.5 versus RP: 1156mL, p=0.14) and an
Hb average after 48 hours of 9.93mg/dL with

both techniques showing a significant decrease
from pre-operative (SP: 13.78 to 10.49mg/dL,
p<0.001 and RP: 14.16 to 9.9mg/dL, p<0.001),
however both groups presented a similar Hb after 48 hours (SP: 10.49 versus RP: 9.9mg/dL,
p=0.11). Blood transfusion during surgery was
required for three patients treated by SP and
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one individual treated by the RP technique (Table-2).
Forty-nine complications were identified, with 4 intraoperative, 12 immediate, 11
early and 22 late complications. Seventeen
complications were considered severe (Clavien
3 or 4), and 32 were considered minor (Clavien
1 or 2) (Table-3). Complications were more prevalent in patients undergoing the SP technique
(SP: 32 versus RP: 17, p=0.002). The number
of late complications was also higher in the SP

group (SP: 17 versus RP: 5, p=0.004), for late
complications, 7 were classified as severe (Clavien 3) in the SP group, and 1 was classified as
severe in the RP group.
In the analysis of the severity of complications, two cases should be highlighted for
their severity. The first case involved a patient
who underwent SP prostatectomy and developed a vesico-cutaneous fistula requiring prolonged vesical indwelling catheterisation. The
second case underwent RP prostatectomy and

Table 3 - Complications according to Clavien-Dindo classification.
All

SP

RP

Bleeding (II)

3(0.06)

3

0

Severe Bleeding (IV)

1(0.02)

0

1

ARF (I)

1(0.015)

0

1

Delirium (I)

2(0.03)

0

2

Persistent Bleeding (II)

1(0.015)

0

1

Intraoperatively

Immediate

Wound Infection (II)

2(0.03)

0

2

Recurrent hematuria (IIIa)

1(0.015)

1

0

Retained Clots (IIIB)

5(0.07)

2

3

Urinary Incontinence (ID)

3(0.04)

2

1

UTI (II)

5(0.07)

4

1

AUR (IIIA)

3(0.04)

3

0

Hydrocele(I)

3(0.04)

2

1

Urinary Incontinence (ID)

1(0.015)

0

1

Hematuria (I)

1(0.015)

1

0

Overactive Bladder (II)

2(0.03)

2

0

UTI (II)

6(0.09)

4

2

Wound Infection (II)

1(0.015)

1

0

AUR (IIIA)

3(0.04)

3

0

Urethral stricture (IIIB)

2(0.03)

2

0

Bladder Neck Stricture (IIIB)

2(0.03)

1

1

Vesico-cutaneus fistula (IIIA)

1(0.015)

1

0

Early

Late *

* p=0.04
UTI = Urinary Tract Infection; ARF = Acute Renal Failure; AUR = Acute Urinary retention
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developed significant intraoperative bleeding
due to inadvertent injury of the retropubic vessel, with hypovolemic shock and the need for a
transfusion of 4 units of packed red blood cells.
In the subgroup of patients with prostate
volumes estimated to be greater than 100grams,
those in the RP group exhibited significantly
more bleeding (mean estimated blood loss, SP:
863mL (SD: 462) versus RP: 1313mL (SD: 671),
p=0.003) compared to SP group. The incidence
and severity of complications were similar between the techniques.
In patients with prostate volumes estimated to be between 75 and 100g, the estimated peri-operative bleeding was similar between
the groups. However, the SP group exhibited a
higher incidence of late complications (SP: 17
versus RP: 5, p=0.004).
We observed that 15.4% of our patients
required some re-endoscopic surgical intervention, 50% of these for evacuation of clots.
DISCUSSION
Open prostatectomy is the most effective
and durable method for controlling symptoms
associated with BPH and is widely performed,
mainly for patients with bulky prostates and in
countries where access to technology is limited.
Thus, understanding the details of this procedure is of great importance.
The risk of bleeding and the complications of the procedure vary significantly according to the centre performing the surgery. Currently, due to the expansion of endourological
methods, open surgery has been less studied.
Thus, there is a lack of studies with adequate methodology and standardised reporting of
complications as well as analyses of the learning curve.
In our study, we prospectively evaluated
a series of patients that underwent open prostatectomy during the residents learning curve
comparing the surgical morbidity and functional outcomes between the two most widely
used techniques. To our knowledge, there has
been no study in the World literature performing such a comparison. Both techniques used

in this study are well established and are still
performed even in places where TURP is widely
used for patients with massive prostates (11).
The RP technique was described by Terrance Millin and published in The Lancet in
1945. According to Campbell’s Urology 10th
edition, this technique has the advantages of
better control of bleeding, better visualisation
of remnant adenoma, no effect on the bladder,
and good anatomic exposure of the prostate,
however, the technique does not allow for direct access to the bladder, an important factor
in cases with lithiasis and bladder diverticula
(5). The SP technique (transvesical) was described by Eugene Fuller in 1894 and popularised
by Peter Freyer in 1900-1912. According to
Campbell’s Urology 10th edition, this technique
has the advantage of being able to directly visualise the bladder and bladder neck but has a
vision deficit of the prostatic apex and difficulty in controlling bleeding (5).
Conversely, in our study, the RP technique was significantly related to intraoperative
bleeding when the prostate volume was greater than 100g. On the other hand, there was
no difficulty in treating bladder stones through
this approach. The presence of bladder lithiasis
does not present a limiting factor for the RP
technique, in our series, 5 patients with bladder
lithiasis were treated with the RP technique without increased morbidity.
In the literature, we found several cases of SP prostatectomy and RP prostatectomy
and a few studies that compared open prostatectomy with fewer invasive procedures. Ou et
al. published a randomized series of 80 cases
comparing SP prostatectomy with TURP, suggesting that the improvement in quality of life
and the IPSS of the patients undergoing open
prostatectomy were significantly better than of
patients who underwent TURP (12).
In this study, both techniques were
effective in improving the symptoms of the
lower urinary tract, nevertheless the RP technique was related with statistically significant
higher peak urinary flow (SP: 16.66 versus RP:
23.03mL/s, p<0.05) and a trend of lower IPSS
(SP: 6.67 versus RP 4.14, p=0.06), although the-
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se findings may not represent a clinical difference. However, there are no scientific data to
support this finding, one may hypothesize that
bladder incision in the SP technique may have
impact in the bladder function and therefore be
related with the above findings.
A report of a modified Millin technique
which compares this approach to the standard
SP technique has been previously published by
Dall’Oglio et al. (13). The authors concluded
that the modified technique can significantly
control bleeding during and after surgery, and
reduce transfusion rates, when compared to the
classic transvesical prostatectomy. However, a
modified technique was performed in that study and the global morbidity and effectiveness
were not addressed.
In our study, the blood loss estimation
in the total population was 1044mL and was similar between the techniques. Although considered high, when compared to series within the
World literature, there was no significant drop
in the haematocrit and little increase in the
transfusion rate, consistent with approximately
5 to 8% of cases reported in the literature (14).
Our increased blood loss may be explained by
the fact that residents at the beginning of their
learning curve performed the procedures.
Although bleeding was similar between
the techniques, the transfusion requirements
were higher in the SP group, however, in the RP
group, the required number of red blood units in
the event of transfusion was significantly higher
(four units for the RP versus 1 unit in each SP
case), indicating greater difficulty in controlling
bleeding that occurred in the RP technique.
The analysis of the subgroup of patients
with massive prostates (>100g) revealed increased bleeding in the RP group (RP: 1313mL versus SP: 863mL, p=0.04). This increase may also
be explained by the technical difficulty in controlling the lateral pedicle in larger prostates.
Moslemi et al. reported that open prostatectomies offer the advantage of low rates of
re-treatment when compared to TURP (15), although might be related with more re-interventions. In our study, this pattern could be also
found, since 15.4% of our patients underwent

re-endoscopic surgical intervention. This may
be partially explained by the lack of a specialized multi-professional team, that often inadvertently stops bladder irrigation.
Our study demonstrated that both techniques have a high complication rate (75% of
patients had some type of complication, whether
intraoperative, immediate, early or late). However, complications were typically easy to handle
(Clavien 1 or 2), and there was only one case of
Clavien 4 complication. In the past, given the
lack of standardisation of complications, these
events would likely not have been counted as
complications of TURP and prostatectomy series, and can explain the lower incidence reported in previous publications (16, 17).
The SP technique was related to a higher number of complications (p=0.002). In the
analysis of late complications, the incidence
was significantly higher in the subgroup undergoing the SP technique (p=0.004), and severe complications (Clavien 3 or 4) were more
frequent in the SP group (SP: 4 versus RP: 1).
The incidence and severity of immediate and
early complications were similar between the
two groups. We suspect that the increase in the
number of late complications in the SP technique was related to the bladder incision, which
does not occur in the RP technique. In patients
with bulky prostates, the incidence and severity of complications were similar between the
groups.
In developed countries, newer therapies
such as laser enucleation, laparoscopic and
robotic surgery have been applied with good
results, improving the estimated blood loss,
surgical morbidity and hospital length of stay.
However, these technologies are expensive and
require a long learning curve that may limit
their feasibility worldwide (18, 19).
Open prostatectomy, while a more aggressive management modality to treat BPH, is
still widely performed, mainly in places with
limited access to technology. One aspect of this
study is that all surgeries were performed by
residents, which may explain the blood loss and
the rate of complications greater than expected,
even though supervised by a senior surgeon
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with great experience in both techniques. Another limitation of the study was the absence of
data regarding the amount of resected prostatic
tissue, although the whole adenoma was supposedly resected during both procedures. Although the statistical power of 80% was reached,
with a population of more than 60 patients, a
larger number would be warranted to consolidate our findings.

3.

CONCLUSIONS

6.

4.

5.

RP and SP techniques are safe and effective in the surgical treatment of BPH related
LUTS, even during the learning curve of residents. The choice of technique should be based
on the experience and training of each surgeon.
The RP technique was associated with higher
statistical improvement of urinary symptoms,
however, it probably does not represent clinical
significance. Although the incidence of complications was high, they were typically easy to
handle (Clavien 1 or 2). The SP technique was
associated with a higher incidence of late complications, and the RP technique increased the
risk of excessive bleeding in massive prostates
(greater than 100grams). A similar study should
be conducted in other centres to confirm these
results.

7.

8.

9.
10.
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12.

CONFLICT OF INTEREST
None declared.
13.

REFERENCES
14.
1.

2.

Platz EA, Smit E, Curhan GC, Nyberg LM, Giovannucci E.
Prevalence of and racial/ethnic variation in lower urinary
tract symptoms and noncancer prostate surgery in U.S.
men. Urology. 2002; 59:877-83. Erratum in: Urology.
2003;61:1078.
Klotz L, Zhang L, Lam A, Nam R, Mamedov A, Loblaw A.
Clinical results of long-term follow-up of a large, active
surveillance cohort with localized prostate cancer. J Clin
Oncol. 2010;28:126-31.

15.

16.

291

Bushman W. Etiology, epidemiology, and natural history
of benign prostatic hyperplasia. Urol Clin North Am.
2009;36:403-15.
AUA Practice Guidelines Committee. AUA guideline on
management of benign prostatic hyperplasia (2003).
Chapter 1: Diagnosis and treatment recommendations. J
Urol. 2003;170:530-47.
Han MP, Partin AW. Retropubic and suprapubic open
prostatectomy. Chapter 94, Walsh-Campbell’s Urology. 10th
ed, Elsevier; 2012; pp. 2683-87.
Fitzpatrick JM. Minimally invasive and endoscopic management
of benign prostatic hyperplasia. Chapter 93. Walsh-Campbell’s
Urology 10th ed. Elsevier 2012; pp.2641-67.
Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new
method of classifying prognostic comorbidity in longitudinal
studies: development and validation. J Chronic Dis.
1987;40:373-83.
Hinghofer-Szalkay H, Greenleaf JE. Continuous monitoring
of blood volume changes in humans. J Appl Physiol (1985).
1987;63:1003-7.
Roth JV. Blood transfusion and survival in cardiac surgery.
Anesthesiology. 2010;112:761-2.
Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort
of 6336 patients and results of a survey. Ann Surg. 2004;
240:205-13.
Oranusi CK, Nwofor A, Oranusi IO. Complication rates
of open transvesical prostatectomy according to the
Clavien-Dindo classification system. Niger J Clin Pract.
2012;15:34-7.
Ou R, You M, Tang P, Chen H, Deng X, Xie K. A randomized
trial of transvesical prostatectomy versus transurethral
resection of the prostate for prostate greater than 80mL.
Urology. 2010;76:958-61.
Dall’Oglio MF, Srougi M, Antunes AA, Crippa A, Cury J. An
improved technique for controlling bleeding during simple
retropubic prostatectomy: a randomized controlled study.
BJU Int. 2006;98:384-7.
Tuhkanen K, Heino A, Ala-Opas M. Two-year follow-up
results of a prospective randomized trial comparing hybrid
laser prostatectomy with TURP in the treatment of big benign
prostates. Scand J Urol Nephrol. 2001;5:200-4.
Moslemi MK, Abedin Zadeh M. A modified technique of
simple suprapubic prostatectomy: no bladder drainage and
no bladder neck or hemostatic sutures. Urol J. 2010;7:51-5.
Varkarakis I, Kyriakakis Z, Delis A, Protogerou V, Deliveliotis
C. Long-term results of open transvesical prostatectomy from
a contemporary series of patients. Urology. 2004;64:306-10.

ibju | Open suprapubic versus retropubic prostatectomy in the treatment of benign prostatic hyperplasia

17. Wroclawski ML, Carneiro A, Tristão RA, Sakuramoto PK,
Youssef JD, Lopes Neto AC, Santiago LH, Pompeo AC. Giant
prostatic hyperplasia: report of a previously asymptomatic
man presenting with gross hematuria and hypovolemic
shock. Einstein (Sao Paulo). 2015;13:420-2.
18. McCullough TC, Heldwein FL, Soon SJ, Galiano M, Barret
E, Cathelineau X, et al. Laparoscopic versus open simple
prostatectomy: an evaluation of morbidity. J Endourol.
2009;23:129-33.

19. Wroclawski ML, Carneiro A, Amarante RD, Oliveira CE,
Shimanoe V, Bianco BA, Sakuramoto PK, Pompeo AC. ‘Button
type’ bipolar plasma vaporisation of the prostate compared
with standard transurethral resection: a systematic review
and meta-analysis of short-term outcome studies. BJU Int.
2016;117:662-8.

_______________________
Correspondence address:

Arie Carneiro, MD
Av. Príncipe de Gales, 821, Príncipe de Gales
Santo André, SP, 09060-650, Brasil
Fax: +55 11 4437-3118
E-mail: arie_carneiro@yahoo.com.br

292

Vol. 42 (2): 293-301, March - April, 2016

ORIGINAL ARTICLE

doi: 10.1590/S1677-5538.IBJU.2014.0561

Holmium laser enucleation of the prostate: surgical,
functional, and quality-of-life outcomes upon extended
follow-up
_______________________________________________
Ilter Alkan 1, Hakan Ozveri 2, Yigit Akin 3, Tumay Ipekci 4, Yusuf Alican 5
Department of Urology, Okmeydani Teaching and Research Hospital, Istanbul, Turkey; 2 Department of
Urology, Acibadem University School of Medicine, Kozyatagi, Istanbul, Turkey; 3 Deparment of Urology,
Harran University School of Medicine, Sanliurfa, Turkey; 4 Department of Urology, Baskent University
School of Medicine, Alanya Teaching and Research Hospital, Alanya, Antalya, Turkey; 5 Department of
Urology, Prosmed Clinic, Nisantasi, Istanbul, Turkey
1
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Objectives: To evaluate the long-term surgical, functional, and quality-of-life (QoL) outcomes after Holmium laser enucleation of the prostate (HoLEP) in patients with symptomatic benign prostatic hyperplasia (BPH).
Materials and Methods: We retrospectively reviewed recorded data on patients who underwent HoLEP between June 2002 and February 2005. Ninety-six patients were enrolled. Demographic, perioperative, and postoperative data were recorded. On follow-up,
International Prostate Symptom Scores (IPSSs), prostate-specific antigen (PSA) levels,
QoL scores, peak uroflowmetric data (Qmax values), and post-voiding residual urine volumes (PVR volumes), were recorded. Complications were scored using the Clavien system.
Statistical significance was set at p<0.05.
Results: The mean follow-up time was 41.8±34.6 months and the mean patient age
73.2±8.7 years. The mean prostate volume was 74.6±34.3mL. Significant improvements in Qmax values, QoL, and IPSSs and decreases in PSA levels and PVR volumes
were noted during follow-up (all p values=0.001). The most common complication
was a requirement for re-catheterisation because of urinary retention. Two patients
had concomitant bladder tumours that did not invade the muscles. Eight patients
(8.3%) required re-operations; three had residual adenoma, three urethral strictures,
and two residual prostate tissue in the bladder. Stress incontinence occurred in one
patient (1%). All complications were of Clavien Grade 3a. We noted no Clavien 3b, 4,
or 5 complications during follow-up.
Conclusions: HoLEP improved IPSSs, Qmax values, PVR volumes, and QoL and was associated with a low complication rate, during extended follow-up. Thus, HoLEP can be a
viable option to transurethral resection of the prostate.

Key words:
Prostatic Hyperplasia; Holmium;
Laser Therapy; Prostate; Quality
of Life

INTRODUCTION
Benign prostatic hyperplasia (BPH) is
common in elderly males (1). Medical treatment
is usually the first choice (2). If this is inadequa-
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te, surgery may be required (3). Transurethral resection of the prostate (TURP) has long been the
accepted gold standard to treat symptomatic disease of prostates weighing 30-80g (3). Open prostatectomy may be used to treat larger prostates
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(3). However, TURP may cause TURP syndrome,
and open surgery may trigger gross bleeding, delayed recovery, and a decrease in the quality-of-life (QoL). Efforts to develop minimally invasive
surgeries are continuing. Laser therapy afforded
a quantum jump in such efforts; laser-mediated
prostate enucleation is now commonplace (3) and
has recently been accepted as an alternative treatment for BPH (4). Specifically, holmium laser enucleation of the prostate (HoLEP) is used to treat
enlarged prostates, particularly in patients taking
anticoagulants (5). HoLEP is safe and the complication rate acceptable (6); HoLEP afforded very
good results when used to treat symptomatic BPH
(4-6). Many relevant publications have appeared
(7). However, although several studies featured
3-10 years of follow-up, longer-term follow-up
data are lacking.
Herein, we evaluated the long-term surgical and functional results obtained by HoLEP,
in patients with symptomatic BPH. Additionally,
complications and QoL were evaluated. To the best
of our knowledge, this is first study to evaluate
QoL as an outcome during extended follow-up.
MATERIALS AND METHODS
We retrospectively evaluated prospective
data recorded by two surgeons (I.A. and Y.A.). All
patients gave written informed consent and the
Institutional Review Board approved the study. A
total of 114 patients underwent HoLEP between
June 2002 and February 2005. Exclusion criteria were the absence of follow-up data, previous
prostate surgery, prostate cancer (PCa), and/or a
neurological disease. If a suspicious prostate nodule was evident upon digital rectal examination
(DRE), and/or the prostate specific antigen (PSA)
level was elevated (>4ng/mL), prostate biopsy
guided by transrectal ultrasonography was performed. Patients with PCa, developed either before
or after HoLEP, were excluded. All patients were
continent prior to operation. Finally, 96 patients
were enrolled.
Patient Data
Demographic data included age (in years),
previous operations, co-morbidities, and medica-

tions taken. Preoperative data included prostate volume; uroflowmetric parameters including
the maximum flow rate (Qmax); post-voiding residual urine volume (PVR volume; mL), score on
the Turkish version of the International Prostate
Symptom Score (IPSS) (8); serum PSA level (ng/
dL), DRE findings, and QoL questionnaire responses. Perioperative data included operation time;
enucleation time; morcellation time; and the weight of enucleated tissue. Postoperative data consisted of hospital stay (days); duration of urethral
catheterisation; pathology findings; and complications evaluated using the Clavien-Dindo system
(9). To assess QoL, we used the World Health Organization Quality of Life Scale (Brief Version). QoL
questionnaires were completed both before operation and during the follow-up period.
The operation
Gilling et al. have described the HoLEP procedure (10). All operations were performed using a
100W Ho: Yag laser fitted with a 550µm end-firing
fibre (LumenisⓇ, Santa Clara, CA, USA) and 25.6-or
27-Fr continuous-flow resectoscopes with modified
working elements (25.6 Fr: ACMIⓇ, Southborough,
MA, USA; 27 Fr: Olympus, Hamburg, Germany). The
laser fibre was stabilised within a 6-Fr ureteral catheter and inserted into the channel of the modified
working element. A 26-Fr nephroscope (StorzⓇ, Tuttlingen, Germany) was used for morcellation. All procedures were performed under regional anaesthesia.
Briefly, the urethra was calibrated to 30Fr
and the resectoscope inserted (after positioning) in
the operating theatre. Room-temperature saline was
used for irrigation. The preferred laser settings were
2J at 50Hz, or 2J at 40Hz. Initially, two incisions
were performed at the 5 and 7 o’clock positions, lateral to the median lobe, from the neck of the bladder
to the verumontanum, using the 550µm laser fibre.
The distal ends of the incisions were joined just before the level of the verumontanum, and retrograde cutting continued to the neck of the bladder, to
enucleate the median lobe (Figure- 1A). The incision was then extended upward, beneath the lateral
lobe, to the 7 o’clock level of the verumontanum.
Another incision was created from the neck of the
bladder to the 12 o’clock position of the verumontanum, enucleating the left lateral lobe (Figure-1B).
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The incisions were joined just before the level of the
verumontanum, and cutting continued retrograde to
the bladder neck, to complete enucleation of the lateral lobe (Figure-1C). The same technique was used
to enucleate the right lobe. Next, the prostatic fossa
was checked for bleeding, and any necessary coagulation performed using a laser beam delivering 2J
at 40Hz. A Versacut tissue morcellator (LumenisⓇ)
was used to remove enucleated prostate tissue from
the bladder. A specifically designed laser resectoscope fitted with a Morce-scope set (WolfⓇ, Knittingen, Germany) were used to treat the last 20 cases
(this equipment became commercially available
only recently). Large lobes were removed from the
bladder after morcellation. It is essential to ensure
good vision and adequate bladder distention during
morcellation, to prevent bladder wall entrapment by
the morcellator blades (Figure-1D). At the end of the

procedure, a 20-Fr two-way Foley catheter was indwelled; this was removed 1 day later if haematuria
was absent.
Follow-up
Follow-up was conducted at 1, 3, and 6
months after operation, and yearly thereafter. IPSSs,
uroflowmetric data, serum PSA level, PVR volume,
QoL, and IIEF data were evaluated.
Continence status was investigated using the
short form of the International Continence Society.
Incontinence was defined as a need for more than
one protective pad daily (11). Complete dryness or
the need for less than one pad daily was accepted
as continence. If an erection adequate to engage
in sexual intercourse was attained, with or without
medication, the patient was considered potent. All
patients completed International Index of Erectile

Figure-1 - Enucleation and morcellation were performed respectively during operation. A) Incisions were performed from
bladder neck to verumontanum level in terms of enucleating prostate lobes. Black arrow shows laser probe and white arrow
shows bladder neck, B) An incision was performed from the bladder neck to the verumontanum level at 12 o’clock position,
black arrow shows laser probe, C) Incisions were continued to the bladder neck and lateral lobe enucleation was completed;
black arrow shows laser probe, D) Then, morcellation was performed; black arrow shows the tip of morcellator.
A

B

C

D
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Function (IIEF) questionnaires before and after HoLEP. If the IIEF-5 score of a patient was≤11, that patient was considered to exhibit erectile dysfunction.
Continence and erectile status were assessed every
year during follow-up. However, both surgeons
changed their workplace, and the vast majority of
patients were lost to follow-up at 6 and 7 years.
Statistical analyses
The Statistical Package for the Social Sciences (SPSS) for Windows, version 16.0 (SPSS Inc.,
Chicago, IL), was used for statistical analysis. The independent samples t-test was employed to compare
continuous data, and one-way analysis of variance
was also used for between-group comparisons. Statistical significance was set at p<0.05.

tumours that had not invaded the muscles, and
these were successfully resected during HoLEP.
One tumour had just begun to infiltrate the lamina
propria. These two patients were followed-up in
the urology outpatient clinic. Six patients (6.25%)
had bladder stones, which were laser-fragmented
and removed. One patient required blood transfusion; this was a Clavien 2 complication. The two
patients who were on anticoagulants were allowed
to continue their medication. In two instances, the
bladder mucosa was injured by the morcellation
device. Coagulation of the bladder mucosa was
achieved using the holmium laser.
Table 1 - Demographic and perioperative data of study
group.

RESULTS
The mean follow-up time was 41.8±34.6
months and the mean patient age 73.2±8.7 years.
The mean prostate weight was 74.6±34.3g. Ninety
patients (93.75%) were taking oral alpha-blockers
to treat BPH. Additionally, 41 patients were taking
the 5-alpha reductase inhibitor dutasteride. Demographic and preoperative data are summarised in
Table-1.
The mean operation time was 97±42.2 min
including a mean morcellation time of 17.8±15.1
min. The mean weight of enucleated tissue was
29.2±11.3g. The mean duration of catheterisation
was 1.2±0.8 days and the mean hospital stay 1.1±0.4
days (Table-2).
Significant improvements in all Qmax value,
QoL, PVR volume, and IPSS were evident during
follow-up (all p values=0.001). Also, Qmax and QoL
improved further every subsequent year. Dramatic
decreases in PVR volume and the IPSS occurred immediately after operation. All improvements were
maintained during extended follow-up. Additionally, the mean postoperative PSA level decreased
significantly from the preoperative value (p=0.001).
The preoperative and postoperative erectile function
index scores were similar (Table-3 and Figure-2).
The most common complication was a requirement for re-catheterisation to treat urinary
retention after removing the first catheter on day

Parameter

Mean±SD

Age (years)

73.2±8.7

PSA (ng/dL)

4.5±0.3

IPSS

22.1±6.1

Qmax (mL/sec.)

10.8±4.8

Prostate volume (g)

74.6±34.3

PVR

219.8±220.9

QoL score

4.6±1.2

IPSS = International prostate symptom score; PSA = Prostate specific antigen;
PVR = Post voiding residual urine volume; SD = Standard deviation; Qmax =
Maximum flow rate in uroflowmetry; QoL = Quality of life.

Table 2 - Peri- and post-operative data.
Parameter

Mean±SD

Operation time (min.)

97±42.2

Energy (kj)
Morcellation time (min.)

17.8±15.1

Volume of enucleated tissue (g)

29.2±11.3

Duration of catheter (day)

1.2±0.8

Hospital stay (day)

1.1±0.4

SD = Standard deviation.
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Mean Qmax

4.6±1.2

10.8±4.8

Preoperative
(n=96)

5.5±3.8

1.8±0.1

22.9±10.8

1 month
after
HoLEP
(n=96)

4.3±2.9

1.6

26.1±8.5

3 months
after
HoLEP
(88)

3.3±1.7

1.4±0.2

26.1±8.5

6 months
after
HoLEP
(n=71)

3.1±1.7

1.1

24.7±5.5

1 year after
HoLEP
(n=61)

3±1.3

1.2±0.1

24.9±5.3

2 years
after HoLEP
(n=58)

2.8±1.3

0.9

24.9±4.2

3 years
after
HoLEP
(n=46)

2.6±1.2

1±0.1

23.9±3.4

4 years
after
HoLEP
(n=36)

2.7±1

1

24.1±31

5 years
after
HoLEP
(n=31)

2.5±1.1

1.1±0.1

22.6±3.4

6 years
after
HoLEP
(n=25)

2.6±0.9

1.1±0.3

21.7±2.8

7 years
after
HoLEP
(n=21)

0.001*

0.001*

0.001*

P value

Table 3 - Evaluation of parameters in follow-up period.

Mean QoL

22.1±6.1

Parameters

Mean IPSS

0.001*

0.001*

1±0.1

0.2

22±13.7

1±0.1

18±4.1

22.4±12.1

1.1±0.1

18.5±4.4

21.4±12.1

1.2±0.1

18±4.3

23.6±11.3

1.2±0.1

17.5±5

24.6±11.1

1.2±0.1

17.5±4.9

24.8±12.7

1.1±0.1

17.5±5.4

26.1±13.4

N.A.

17±5.3

27.7±15

1.2±0.1

17±5.4

33.2±18.6

N.A.

15.5±5.5

44.6±30

4.5±0.3

16±5.4

219.8±220.9

Mean PSA

16.5±6

Mean PVR

IIEF

IIEF = International index of erectile function; IPSS = International Prostate symptom score ; N.A = Not assessed; PSA = Prostate specific antigen; PVR = Post voiding residual urine volume; Qmax = Maximum flow rate in
uroflowmetry; QoL = Quality of life; PSA = Prostate specific antigen.
*Statistical significant P value, Independent t tests and One way ANOVA tests were used.
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1 after surgery (seven patients). Additional non-steroidal anti-inflammatory drugs were prescribed, and catheters were re-inserted. We removed
the catheters 2 days later. Eight patients (8.3%) required re-operations; three had residual adenoma,
three urethral strictures, and two residual prostate
tissue in the bladder (one because of morcellator
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malfunction and one because of a surgeon’s error).
All complications were of Clavien Grade 3a. Stress
urinary incontinence occurred in one patient
(1%); this was a Clavien 2 complication. The patient refused surgical intervention. No Clavien 3b,
4, or 5 complication developed during extended
follow-up. Two patients had concomitant bladder

Figure-2 - Graphics of parameters in long-term follow-up. A) Maximum flow rate in uroflowmetry, B) Quality of life, C)
International Prostate symptom score, D) Post voiding residual urine volume, E) Prostate specific antigen, F) International
index of erectile function, HoLEP: Holmium laser enucleation of the prostate.
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Long-term erectile function was not affected by HoLEP; preoperative functionality neither
increased nor decreased.
DISCUSSION
Benign prostatic obstruction caused by
BPH is one of the most common health problems in elderly males (12), the proportions of whom
are increasing, notably in industrialised countries
(13). Therefore, urologists will see more males with
BPH in the future. Surgical interventions must be
canvassed when medical treatments such as alpha-blockers and/or 5-alpha reductase inhibitors
fail (3). Understandably, BPH patients favour minimally invasive surgical options (14). HoLEP is
an acceptable option in BPH patients with indications for surgery (15). However, few long-term
follow-up data are available. We focused on long-term surgical and functional results, including
QoL. This is the first HoLEP study with extended
follow-up from Turkey.
The present series demonstrated statistically significant improvements in Qmax values,
QoL, and IPSS; and decreases in PSA levels and
PVR volumes in extended follow-up. All of these
scores are presented in Table-3. Mean Qmax was
22.9mL/s one month after HoLEP. Naspro et al.
reported similar results; the mean Qmax value was
21.4mL/s after surgery (16). Yin et al. reported a
significant improvement in IPSS after HoLEP (4).
Krambeck et al. reported an increase in Qmax value (to a mean of 22.7mL/s) after HoLEP (17). QoL
scores improved soon after HoLEP and continued
to rise during extended follow-up. We found that
QoL scores improved more than 2 times when
compared to pre-operative period, one month after surgery. Sun et al. reported that QoL improved after HoLEP, being significantly better than
after TURP (18). Our results are similar to those
of the studies summarised above (4, 16-18). These
are some of the primary end-points of our study
which showed long-term effectivity of HoLEP. The
fall in PSA level may be associated with prostate
debulking (16).
Functional results reflected another benefit
of HoLEP. Sexual functioning was neither assisted
nor worsened by HoLEP. Klett et al. found that

HoLEP did not adversely affect sexual function in
the long-term (19). Jeong et al. reported a slight
decrease in sexual functioning after operation, but
this had improved 12 months later (20). However,
the probability of retrograde ejaculation is 75%
after operation (21). Our findings were similar with
these studies (19-21). The HoLEP procedure helped
to preserve sexual functions, but retrograde ejaculation still remains a problem. Improvements in
voiding and sexual activity caused QoL scores to
rise. Elmansy et al. reported long-term follow-up
data after HoLEP (22). However, although good
surgical and functional results were noted, QoL
was not addressed. We have shown here that QoL
improved upon long-term follow-up after HoLEP.
Additionally, all improvements were maintained
during long-term follow-up. Preserved functional
results and improved voiding parameters are the
principal findings of our present study, and constitute clinical proof of the utility of HoLEP. We
strongly believe that the improvements that we
recorded in various parameters reflect real clinical
benefits of HoLEP.
Gupta et al. compared minimally invasive
treatment options for symptomatic BPH soon after HoLEP was introduced (23). The cited authors
emphasised that HoLEP afforded an ideal combination of cutting and coagulation; however, a
surgical learning curve was evident (23). Thus,
HoLEP needs long learning curve according to our
clinical experience. Additionally, we think that at
least 20 cases should be performed in view of experienced surgeon on HoLEP.
Although surgical devices and skills have
improved greatly, certain complications can nonetheless develop after HoLEP. In our series, eight
patients (8.3%) required re-operations; three because of residual adenomas, three to treat urethral
strictures, and two to remove residual prostate tissue in the bladder. Gilling et al. found that the
long-term outcomes after HoLEP were at least as
good as those after TURP, which had been considered to be the gold standard endoscopic treatment option for BPH. Few complications (including re-operations) were noted in a study with 61
patients (24). Yin et al. performed a meta-analysis
and noted that HoLEP afforded better results than
TURP, with minimal complications (4). Our findin-
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gs are similar to those summarised above. Shah
et al. described the perioperative complications
of HoLEP (25). Capsular perforation, superficial
bladder mucosal injury, and injury to the ureteric
orifice may be more prevalent when HoLEP rather
than TURP is employed (25). We recorded two superficial injuries to the bladder mucosa, but no other
complications. Superficial coagulation stopped the
bleeding. Two patients were followed-up via routine
cystoscopy, because they had bladder tumours. Only
one patient required a blood transfusion. Two patients were using anticoagulants, and, because of the
intrinsic nature of laser treatment, they were allowed
to continue their medications. Krambeck et al. reported that HoLEP was safe for patients taking anticoagulants (5). Our findings are similar. Only one of
our patients experienced stress urinary incontinence
after HoLEP. Naspro et al. reported that the continence rate was high after HoLEP (16). Krambeck et
al. reported less than 5% incontinence in a series of
1.000 patients (17). Our findings were similar (5, 24,
25). In view of these, HoLEP is a safe procedure with
acceptable complications and presents an acceptable
continence rate.
Mucosal injury can occur due to entrapment
during morcellation of prostate tissue. Thus, surgeons should be aware of this. Two patients experienced mucosa injury during morcellation, in this series. Cornu et al. reported that the LumenisⓇ device
may morcellate more rapidly than the Wolf device
(26). Ritter et al. reviewed the two morcellation devices in an ex-vivo model and reported limitations
of these devices (27). We used both devices, and we
agree with the findings summarised above (26, 27).
Additionally, clinicians should be aware that morcellators can malfunction; a problem with residual
prostate tissue may arise. In the present study, only
a patient needed an additional operation to treat
residual adenoma in the bladder. However, despite
the (few) complications, HoLEP is a very acceptable minimally invasive mode of surgery when it is
necessary to treat an enlarged prostate. No complication was life threatening.
The retrospective nature of our work and the
low numbers of patients are limitations of the study.
However, the long-term follow-up with QoL scores,
and the fact that this is the first patient series from
Turkey, are useful features of the present study.

Our principal goals were to document improvements in voiding parameters and QoL, and
an acceptable level of manageable complications,
upon extended follow-up of 96 patients who underwent HoLEP. Although the authors changed
their workplaces during the follow-up time, I.A.
was able to collect all long-term follow-up data
because his new workplace is located in the city
where the study was conducted. To the best of our
knowledge, this is the first study to measure long-term QoL after HoLEP.
CONCLUSIONS
HoLEP is safe and effective when used to
treat symptomatic BPH patients. Improvements in
IPSSs, Qmax values, and PVR volumes prove that
the long-term surgical outcomes are good. Retention of sexual function, an acceptable continence
rate, and improvement in QoL, are major advantages of the procedure. Thus, HoLEP can be a viable
option to TURP. Multi-institutional studies are needed to gather long-term post-HoLEP data.
CONFLICT OF INTEREST
None declared.
REFERENCES
1.

2.

3.

4.

5.

300

Bushman W. Etiology, epidemiology, and natural history
of benign prostatic hyperplasia. Urol Clin North Am.
2009;36:403-15.
Akin Y, Gulmez H, Ucar M, Yucel S. The effect of first dose
of tamsulosin on flow rate and its predictive ability on the
improvement of LUTS in men with BPH in the mid-term. Int
Urol Nephrol. 2013;45:45-51.
Oelke M, Bachmann A, Descazeaud A, Emberton M, Gravas
S, Michel MC, et al. EAU guidelines on the treatment and
follow-up of non-neurogenic male lower urinary tract
symptoms including benign prostatic obstruction. Eur Urol.
2013;64:118-40.
Yin L, Teng J, Huang CJ, Zhang X, Xu D. Holmium laser
enucleation of the prostate versus transurethral resection
of the prostate: a systematic review and meta-analysis of
randomized controlled trials. J Endourol. 2013;27:604-11.
Krambeck AE, Handa SE, Lingeman JE. Holmium laser
enucleation of the prostate for prostates larger than 175
grams. J Endourol. 2010;24:433-7.

ibju | High QoL for HoLEP in extended follow-up

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18. Sun N, Fu Y, Tian T, Gao J, Wang Y, Wang S, et al. Holmium
laser enucleation of the prostate versus transurethral
resection of the prostate: a randomized clinical trial. Int Urol
Nephrol. 2014;46:1277-82.
19. Klett DE, Tyson MD 2nd, Mmeje CO, Nunez-Nateras R, Chang
YH, Humphreys MR. Patient-reported sexual outcomes after
holmium laser enucleation of the prostate: a 3-year followup study. Urology. 2014;84:421-6.
20. Jeong MS, Ha SB, Lee CJ, Cho MC, Kim SW, Paick JS.
Serial Changes in Sexual Function Following Holmium Laser
Enucleation of the Prostate: A Short-term Follow-up Study.
Korean J Urol. 2012;53:104-8.
21. Gilling PJ, Aho TF, Frampton CM, King CJ, Fraundorfer MR.
Holmium laser enucleation of the prostate: results at 6 years.
Eur Urol. 2008;53:744-9.
22. Elmansy HM, Kotb A, Elhilali MM. Holmium laser enucleation
of the prostate: long-term durability of clinical outcomes
and complication rates during 10 years of followup. J Urol.
2011;186:1972-6.
23. Gupta NP, Anand A. Comparison of TURP, TUVRP, and
HoLEP. Curr Urol Rep. 2009;10:276-8.
24. Gilling PJ, Wilson LC, King CJ, Westenberg AM, Frampton
CM, Fraundorfer MR. Long-term results of a randomized
trial comparing holmium laser enucleation of the prostate
and transurethral resection of the prostate: results at 7
years. BJU Int. 2012;109:408-11.
25. Shah HN, Mahajan AP, Hegde SS, Bansal MB. Peri-operative
complications of holmium laser enucleation of the prostate:
experience in the first 280 patients, and a review of literature.
BJU Int. 2007;100:94-101.
26. Cornu JN, Terrasa JB, Lukacs B. Ex vivo comparison
of available morcellation devices during holmium laser
enucleation of the prostate through objective parameters. J
Endourol. 2014;28:1237-40.
27. Ritter M, Krombach P, Bolenz C, Martinschek A, Bach T,
Haecker A. Standardized comparison of prostate morcellators
using a new ex-vivo model. J Endourol. 2012;26:697-700.

Kacker R, Williams SB. Endourologic procedures for benign
prostatic hyperplasia: review of indications and outcomes.
Urol J. 2011;171-6.
Netsch C, Bach T. Vaporization vs. enucleation techniques
for BPO: do we have a standard? Curr Opin Urol.
2015;25:45-52.
Bozlu M, Doruk E, Akbay E, Ulusoy E, Cayan S, Acar D,
et al. Effect of administration mode (patient vs physician)
and patient’s educational level on the Turkish version of
the International Prostate Symptom Score. Int J Urol.
2002;9:417-21.
Mamoulakis C, Efthimiou I, Kazoulis S, Christoulakis I, Sofras
F. The modified Clavien classification system: a standardized
platform for reporting complications in transurethral
resection of the prostate. World J Urol. 2011;29:205-10.
Gilling PJ, Kennett K, Das AK, Thompson D, Fraundorfer
MR. Holmium laser enucleation of the prostate (HoLEP)
combined with transurethral tissue morcellation: an update
on the early clinical experience. J Endourol. 1998;12:457-9.
Tan AH, Gilling PJ, Kennett KM, Fletcher H, Fraundorfer MR.
Long-term results of high-power holmium laser vaporization
(ablation) of the prostate. BJU Int. 2003;92:707-9.
Keoghane SR, Lawrence KC, Gray AM, Doll HA, Hancock
AM, Turner K, et al. A double-blind randomized controlled
trial and economic evaluation of transurethral resection vs
contact laser vaporization for benign prostatic enlargement:
a 3-year follow-up. BJU Int. 2000;85:74-8.
Demographic profile of the older population. In: World
Population Ageing 1950-2050 Available at: http://www.
un.org/esa/population/publications/worldageing19502050/
pdf/90chapteriv.pdf [accessed in Jan. 2015]
van Rij S, Gilling PJ. In 2013, holmium laser enucleation of
the prostate (HoLEP) may be the new ‘gold standard’. Curr
Urol Rep. 2012;13:427-32.
Kuntz RM, Lehrich K, Ahyai SA. Holmium laser enucleation
of the prostate versus open prostatectomy for prostates
greater than 100 grams: 5-year follow-up results of a
randomised clinical trial. Eur Urol. 2008;53:160-6.
Naspro R, Bachmann A, Gilling P, Kuntz R, Madersbacher S,
Montorsi F, et al. A review of the recent evidence (2006-2008)
for 532-nm photoselective laser vaporisation and holmium
laser enucleation of the prostate. Eur Urol. 2009;55:1345-57.
Krambeck AE, Handa SE, Lingeman JE. Experience with
more than 1,000 holmium laser prostate enucleations for
benign prostatic hyperplasia. J Urol. 2013;189:S141-5.

_______________________
Correspondence address:

Yigit Akin, M.D
Department of Urology,
Harran University School of Medicine
Sanliurfa, 63100, Turkey
Fax: + 90 414 318-30 05
E-mail: yigitakin@yahoo.com

301

Vol. 42 (2): 302-311, March - April, 2016

ORIGINAL ARTICLE

doi: 10.1590/S1677-5538.IBJU.2014.0500

Analysis of risk factors leading to postoperative urethral
stricture and bladder neck contracture following
transurethral resection of prostate
_______________________________________________
Huang Tao 1, Yu Yong Jiang 2, Qi Jun 2, Xu Ding 2, Duan Liu Jian 2, Ding Jie 2, Zhu Yu Ping 1
Department of Urology, Anhui Provincial Hospital,Hefei, Anhui, China; 2 Department of Urology, Xin Hua
Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China

1
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Purpose: To determine risk factors of postoperative urethral stricture (US) and vesical
neck contracture (BNC) after transurethral resection of prostate (TURP) from perioperative parameters.
Materials and Methods: 373 patients underwent TURP in a Chinese center for lower urinary tract symptoms suggestive of benign prostatic obstruction (LUTS/BPO), with their
perioperative and follow-up clinical data being collected. Univariate analyses were used
to determine variables which had correlation with the incidence of US and BNC before
logistic regression being applied to find out independent risk factors.
Results: The median follow-up was 29.3 months with the incidence of US and BNC being
7.8% and 5.4% respectively. Resection speed, reduction in hemoglobin (ΔHb) and hematocrit (ΔHCT) levels, incidence of urethral mucosa rupture, re-catheterization and continuous infection had significant correlation with US, while PSA level, storage score, total
prostate volume (TPV), transitional zone volume (TZV), transitional zone index (TZI),
resection time and resected gland weight had significant correlation with BNC. Lower
resection speed (OR=0.48), urethral mucosa rupture (OR=2.44) and continuous infection
(OR=1.49) as well as higher storage score (OR=2.51) and lower TPV (OR=0.15) were found
to be the independent risk factors of US and BNC respectively.
Conclusions: Lower resection speed, intraoperative urethral mucosa rupture and postoperative continuous infection were associated with a higher risk of US while severer
storage phase symptom and smaller prostate size were associated with a higher risk of
BNC after TURP.

Key words:
Prostatic Hyperplasia;
Transurethral Resection
of Prostate; Postoperative
Complications; Dysuria; Risk
Factors

INTRODUCTION
Been widely used since the 1970s, transurethral resection of prostate (TURP) has been
the most popular treatment of lower urinary tract
symptoms suggestive of benign prostatic obstruction (LUTS/BPO). In recent years, new endourologic procedures including photoselective va-
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porization of the prostate (PVP), holmium laser
enucleation of the prostate (HoLEP), PVP with the
green light laser, transurethral microwave thermotherapy (TUMT), transurethral needle ablation
(TUNA), etc. have been applied and found to be
safe and effective from relevant randomized controlled trials (RCT) (1-6). However, TURP is still
the major surgical method in developing countries
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including China for its lower cost and favorable
outcome.
Comparing with initial application, the
mortality of TURP has declined remarkably. Also,
incidence of complications has decreased on account of developments in both surgical experience
and endoscopic devices (7). Postoperative dysuria
is often caused by urethral stricture (US) and bladder neck contracture (BNC), the incidences of which were reported from 0.3 to 9.2% and 2.2 to 9.8%
respectively, in contemporary literature (8-10).
Dysuria can severely impair surgical efficacy and
patient’s life quality, sometimes leads to re-operation and even fatal complications. To current knowledge, US is induce by excessive scar formation
which is mainly the result of intraoperative urethral mucosa injury and continuous inflammation
while the mechanism of BNC formation has not
yet been completely understood (7). Many factors
have been verified to correlate with high risks of
US or BNC including unmanaged preoperative infection, unsuitable diameters of resectoscope, long
resection duration time and postoperative catheterization, etc. In present research, we aimed to
investigate the influence of specific perioperative
clinical parameters on the occurrences of US and
BNC after TURP, further disclosing available risk
factors and assessing their force of inducing US
and BNC.
MATERIALS AND METHODS
Preoperative data collection
This was a prospective study approved by
the ethical committee of Xin Hua Hospital in April
2007. Patients with LUTS/BPO who have entered
the urology department of Xin Hua Hospital for
surgical therapy were recruited initially from July
2007 to June 2012.
The enrolled subjects have had a standard medication of α-adrenergic blockers (terazosin, doxazosin or tamsulosin) combined with
5α-reductase inhibitors (finasteride or dutasteride)
for at least 6 months before surgical therapeutic
decision being made based on both clinical assessment and the patient’s desire. Either obvious
LUTS or recurrent complications including hematuria, infection, bladder calculus and urinary

retention, etc. were found in all candidates. Exclusion criteria in preoperative phase included: (1)
maximum flow rate (Qmax) more than 20mL/s; (2)
detrusor underactivity (DUA) defined as detrusor
pressure at Qmax (PdetQmax) of <40cmH2O with Qmax
of <15mL/s (11) secondary to neurogenic bladder
dysfunction or other diseases; (3) history of prostatic and/or urethral surgery; (4) previous diagnosis or intraoperative detection of US or BNC;
(5) prostatic or bladder malignancy. Eligible candidates were invited to join the research before
signing informed consent. After being inquired
with a detailed clinical history, LUTS/BPO related
subjective symptom were measured by the International Prostate Symptoms Score (IPSS) system
consisting of storage and voiding phase score and
the quality-of-life (QoL) questionnaires. Objective
tests were carried out routinely, including complete blood count, urea, creatinine, electrolytes, bleeding and clotting tests, prostate specific antigen
(PSA) and urine analysis. Total prostate volume
(TPV), transitional zone volume (TZV) and intravesical prostatic protrusion (IPP) were measured
by transrectal ultrasound scan (TRUS, Sequoia
512; Siemens, Cologne, Germany) before transitional zone index (TZI) being calculated as TZV/
TPV. Qmax, average flow rate (Qave), postvoid residual urine volume (PVR) and PdetQmax were measured by urodynamics including free flowmetry,
water filling cystometry and pressure flow study
relying on a multichannel system (UDS64-III; Laborie, Quebec, Canada). Bladder outlet obstruction
index (BOOI, by “PdetQmax-2Qmax”) and the bladder contractility index (by “PdetQmax+5Qmax”) were
calculated by equations from the ICS (12).
Characteristics of surgery
Standard procedure with technique of
complete adenoma resection was given by a single surgical team including 3 doctors with over
5 year’s TURP operation experience after formal
training. Surgery were performed with the use of
a 25.6 F continuous irrigation resectoscope (USA
Elite System; GYRUS ACMI, Southborough, MA,
USA) equipped with standard tungsten wire loop
and monopolar energy (Valleylab Force FX, Boulder, CO, USA) settings for cutting and coagulation
at 180W and 70W respectively. 5% glucose solu-
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tion was used as flushing fluid, routine blood glucose monitoring and advanced circulatory loading
measurement were applied during the surgery. 22F
urethral triple-lumen Foley catheter was placed
and continuous irrigation using sterile saline was
applied if apparent hematuria occurred postoperatively. Catheter was conventionally removed 72
hours postoperatively after urine had been clear.
Antibiotic prophylaxis was applied pre-and 12
hours postoperatively using second generation
cephalosporin. Patients were prescribed oral third
generation quinolones for two weeks postoperatively.
Resected tissue was squeezed and weighed
in operation room immediately after completion
of surgery. The real weight of resected gland was
calculated as “resected tissue weight×1.2”, due to
dehydration by electroresection (13). Resection
time and other details of surgery were also recorded. Blood loss was estimated by the reduction in
hemoglobin (ΔHb) and hematocrit (ΔHCT) levels
before and 24 hours after surgery (14). Resection
speed was calculated as tissue weight being divided by resection time. The incidence of intraoperative transfusion, capsule perforation and transurethral resection syndrome (TURS) were recorded.
Postoperative and follow-up characteristics
Duration of catheterization in hospital, incidence of re-catheterization (caused by serious
hemorrhage or retention) and continuous infection (defined as positive urine test persisting over
6 weeks after removal of catheter) were recorded.
Patients were asked to enter regular follow-up 3,
6, 12, 18, 24 and 36 months after surgery if no
emergent complications such as haematuria, acute
retention, symptomatic infection or incontinence, etc. has happened. During follow-up, patients
were re-examined with assessment of IPSS, QoL,
urine test and free flowmetry. US and BNC were
highly suspected if patients complained of aggravating dysuria or Qmax less than 10mL/s. Definite
diagnosis was made by urethroscopy and urethrography.
Statistical methods
Perioperative and follow-up data of all
subjects are listed in Tables-1 and 2. Patients were

grouped according to the occurrence of US and
BNC. Kolmogorov–Smirnov goodness-of-fit test
was used to determine whether the distribution
of a certain variable was normal. Because the
number of enrolled variables is large and many
variables have mutual correlation between each
other, Student’s t-test, Mann-Whitney U-test or
chi-square test were firstly applied to select continuous or categorical variables significantly affecting the susceptibility to US or BNC (Table-3). The
threshold of P value was set to 0.1 in order to
avoid improper omission. Then, logistic regression
analysis using stepwise forward method was carried out to filter variables from univariate analyses; likelihood ratio tests with a significance level
of 0.05 were used to include or remove any of
the factors at each step (Table-4). Finally, cut-off
value of continuous variables selected from logistic regression was calculated by receiver operator
characteristic (ROC) curve (Table-4). All calculation was processed using routines of the IBM SPSS
ver. 19.0 (IBM Co., New York, NY, USA).
RESULTS
Primarily 407 patients have been enrolled. Nine and 7 patients were excluded because
of post-surgery pathologically confirmed prostate and bladder cancer respectively, remaining
391 subjects with no intraoperative mortality. During follow-up period, 2 patients died due to reasons unrelated with prior surgery, 10 were lost to
follow-up and 6 were unwilling or unable to participate; 373 remained available for long-term outcome review and contributing to the final analyses. All subjects with mean age of 64.1 years old
have undergone TURP, and no seriously complication was observed. At the end of data collection,
mean follow-up period was 29.3 months, consisting of 109, 138 and 126 patients with follow-up
period over 12, 24 and 36 months respectively. US
and BNC were diagnosed in 29 and 20 patients
(including 5 patients having both complications)
with mean diagnostic time of 2.2 and 3.7 months
postoperatively.
Patients were stratiﬁed into different subgroups according to the occurrence of US or BNC.
No preoperative factors were found to be signi-
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Table 1 - Baseline and follow-up data of 373 patients.
Follow-up
Variables

Baseline

12~23 months
(N=109)

24~35 months
(N=138)

36 months
(N=126)

P-value***

Age (year)

64.1±6.4

Serum total PSA (ng/mL)

5.5±2.1

IPSS

16.6±5.5

5.0±2.9

5.7±2.5

6.3±2.4

0.001*

Storage Score

7.6±2.7

4.5±1.6

4.9±2.2

5.1±2.9

0.024*

Voiding Score

7.2±2.1

1.3±0.8

1.2±0.6

1.7±0.9

0.011*

QoL index

5 (3, 6)

1 (0, 4)

1.5 (0, 4)

1 (0, 5)

0.027**

17.9±5.8

16.6±7.0

16.2±6.1

0.006*

Ultrasonography
TPV (mL)

76.5±20.9

TZV (mL)

42.0±8.3

TZI

0.53±0.12

IPP (mm)

16.2±5.7

Urodynamics
Qmax (mL/s)

6.1±2.1

Qave (mL/s)

3.6±1.1

PdetQmax

77.9±16.6

PVR (mL)

69.7±25.4

BOOI

91.6±30.9

BCI

118.3±14.3

Values are presented as mean±SD or median (range).
PSA = total prostate-specific antigen; IPSS = International Prostate Symptom Score; QoL = quality of life; TPV = total prostate volume; TZV = transitional zone volume;
TZI = transitional zone index; IPP = intravesical prostatic protrusion; Qmax = maximum urinary flow; Qave = average urinary flow; PdetQmax = pressure of detrusor at Qmax;
PVR = postvoiding residual; BOOI = bladder outlet obstruction index; BCI = bladder contractility index.
*Student’s t-test; **Mann-Whitney U-test; ***36 months’ follow-up vs baseline.

ficantly different between patients with US or
not from univariate analysis (P>0.1), while some
operative factors were found to have significant
correlation with the occurrence of US and BNC
(P<0.1, Table-3). After the analysis of multivariate
variables, urethral mucosa rupture and continuous
infection were identified as final risk factors of US
while higher storage score and lower TPV were
found to correlate with higher incidence of BNC
(Figures-1, 2 and 3).

DISCUSSION
LUTS/BPO is a common condition in
aging male population. TURP has dominated surgical treatment of LUTS/BPO for over 70 years
(15). With the innovation of medicines including
α-adrenergic blockers, 5α-reductase inhibitors,
plant medicines, etc. medication has become the
first-line therapy of LUTS/BPO gradually, especially in most developed countries (16). However,
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Table 2 - Peri-operative data of 373 patients.
Variables
Resection time (min)

56.4±10.2

Resected gland weight (g)

47.3±8.7

Resection speed (g/min)

0.82±0.11

ΔHb (g/dL)

-(1.6±0.24)

ΔHCT (%)

-(6.0±2.3)

Incidence of urethral mucosa rupture

48 (12.9)

Incidence of capsule perforation

36 (9.7)

Incidence of TURS

13 (3.5)

Incidence of transfusion

23 (6.2)

Duration of catheterization in hospital (d)

3 (3, 12)

Incidence of re-catheterization

23 (6.2)

Incidence of countinous infection

31 (8.3)

Values are presented as mean±SD, median (range) or number (%).
Hb = hemoglobin; HCT = hematocrit; TURS = transurethral resection syndrome.

TURP still plays an important role in LUTS/BPO
patients either being refractory to medication or
having severe complications in some developing
countries.
High mortality of TURP was observed during the period of its initial use, which has been
reported as 2.5% by Holtgreve et al. among 2.015
cases in 1962 (17). Fortunately, this value has decreased substantially during the past few decades
to 0.25% in contemporary series (18), mainly attributable to the improvements of anesthesia and
surgical procedure (19). Along with the development of safety, surgical efficacy and long-term
outcome have also improved remarkably due to
numerous technical progression including video-assisted system, continuous-flow instruments,
special loop designs, modifications of high-frequency generators and appropriate perioperative
medical treatment (20), thus making TURP one
of the most common surgical methods worldwide and the “gold standard” in treating LUTS/BPO,
with>90% of the patients reporting normal or improved voiding after 10 year follow-up period (5,
21). Although certain minimally invasive and en-

doscopic therapies including HoLEP, PVP, TUMT
and TUNA have shown favorable short/long-term
results, the “golden standard” status of TURP has
not been threatened without cohort studies of large samples (4, 22-25).
As mentioned before, significant technical improvements of TURP have made a major
impact on the incidence of associated morbidity.
Therefore, the risk of intra/postoperative complication of contemporary TURP is lower than that
reported previously (20). In addition to technical
complications such as bleeding, capsule perforation, TURS, clot retention, urinary tract infection,
hydronephrosis, urosepsis and incontinence, associated morbidity consisting of cardiac arrhythmia, myocardial infarction, pulmonary embolism,
pneumonitis, chronic obstructive pulmonary disease (COPD) and deep vein thrombosis have been
documented in 0.5% to 11% of patients postoperatively (26-29).
Another important postoperative long-term complication is failure to void, often caused by US or BNC. In former literature, US rate
ranges from 2.2 to 9.8% while BNC from 0.3 to
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Table 3 - Data comparison of patients divided by the occurrence of US and BNC during follow-up.
BNC

Parameters

With

Without

P-value

N (%)

20 (5.4)

353 (94.6)

Serum total PSA (ng/mL)

5.8±2.0

3.6±1.3

0.049*

IPSS

18.6±4.1

17.2±3.5

0.340*

Storage Score

10.3±1.9

6.5±1.4

0.042*

TPV (mL)

36.8±14.5

68.3±17.1

0.038*

TZV (mL)

37.2±9.0

46.1±14.6

0.047*

TZI

0.48±0.11

0.59±0.15

0.063*

Resection time (min)

48.7±10.1

61.6±11.7

0.051*

Resected gland weight (g)

39.2±6.8

48.3±7.7

0.030*

US
With

Without

29 (7.8)

344 (92.2)

Resection speed (g/min)

0.75±0.13

0.84±0.19

0.041*

ΔHb (g/dL)

1.59±0.58

1.53±0.46

0.061*

ΔHCT (%)

6.3±1.9

5.9±1.4

0.078*

Incidence of urethral mucosa rupture (n)

7

41

0.059**

Incidence of re-catheterization (n)

4

19

0.092**

Incidence of countinous infection (n)

10

21

0.000**

N (%)

P-value

Values are presented as mean±SD or number.
US = urethral stricture; BNC = bladder neck contracture; PSA = total prostate-specific antigen; IPSS = International Prostate Symptom Score; TPV = total prostate volume;
TZV = transitional zone volume; TZI = transitional zone index; Hb = hemoglobin; HCT = hematocrit.
*Student’s t-test; **chi-square test.

9.2% (5). Meatal strictures usually occur because
of an inappropriate relationship between the size
of the instrument and the diameter of the urethral
meatus, while bulbar strictures occur because insufficient isolation by the lubricant causes the
monopolar current to leak. To avoid this complication, lubricant should be applied sufficiently in
the urethra and along the outer sheath of resectoscope and reapplied in cases of longer resection
time. High cutting current should be avoided and
an internal urethrotomy must be performed before
TURP if there are pre-existing meatal or urethral

strictures (30).
In this cohort, 29 cases developed postoperative stricture. Urethral mucosa rupture has been
found as independent risk factor of US, which is
in accord with the fact that once urethral mucosal integrity is lost, there would be urine leakage
underneath the epithelium and subsequently inflammation and scar formation (31, 32). Lower resection speed was another risk factor, perhaps due
to its correlation with unfavorable surgical process including hemorrhage, poor vision, prolonged operative time, more fluid leakage/absorption
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Table 4 - Multiple stepwise forward logistic regression analysis of factors inﬂuencing the incidence of postoperative
US and BNC.
Incidence of US

Parameters

OR (95% CI)

P-value

Cut-off value

Resection speed (g/min)

0.48 (0.30-0.69)

0.022*

0.78

ΔHb

2.08 (0.65-3.41)

0.495

ΔHCT

1.79 (0.62-1.98)

0.102

Intraoperative mucosa rupture

2.44 (1.63-3.97)

0.023*

Postoperative re-catheterization

2.67 (0.58-2.80)

0.761

Postoperative countinous infection

1.49 (1.21-1.74)

0.028*
Incidence of BNC

Serum total PSA

3.22 (0.38-6.51)

0.291

Storage score

2.51 (1.37-3.66)

0.028*

8.3

TPV (mL)

0.15 (0.06-0.82)

0.035*

46.2

TZV

0.54 (0.33-1.76)

0.132

TZI

0.53 (0.30-1.68)

0.157

Resection time

0.76 (0.31-3.79)

0.145

Resected gland weight

0.55 (0.24-3.63)

0.304

US = urethral stricture; BNC = bladder neck contracture; Hb = hemoglobin; HCT = hematocrit; PSA = total prostate-specific antigen; TPV = total prostate volume; TZV =
transitional zone volume; TZI = transitional zone index.
*P<0.05.

Figure 1 - Odds ratio value of independent risk/protective factors about postoperative urethral stricture and bladder neck contracture.
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Figure 2 - The incidence (%) of urethral stricture between patients with independent risk factors or not.

Figure 3 - The incidence (%) of bladder neck contracture between patients with independent risk factors or not.
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and urethral mucosal impairment, all of which are
potential reasons of US. Because of a wound, former prostatic infection and continuous catheterization, there will always be a temporary local infection post-operation and after catheter removal.
However, slowly wound healing, long-time clot
retention as well as long-period catheterization
etc. will probably lead to continuous infection and
result in US. In this research, continuous infection
was found as the last risk factor of US.
BNC usually happens after smaller glands
are resected. Therefore, the indication for TURP
in cases of smaller glands should be taken very
seriously. A prophylactic bladder neck incision at
the end of the procedure may reduce the incidence. Treatment includes electrical, or preferably, laser incision of the bladder neck (33). Except for
lower TPV, we have found higher storage score
another risk factor of BNC in this cohort, perhaps
due to the negative correlation between storage
score and BOOI or TPV (data not shown).
In order to avoid potential bias caused by
different surgeons, we have classified all patients
into subgroups according to their operator. Not
only perioperative parameters but also the incidence of US and BNC were found to have no difference between 3 subgroups (data not shown). However, this research still has limitations, especially
on the small quantity of subjects and incidence of
US and BNC. Further studies with larger samples
and higher power are required to verify the result
of this research.
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Objectives: We report on the short-term outcomes of sacral neuromodulation (SNM) for
treatment of idiopathic lower urinary tract dysfunction in Brazil (procedures performed
before 2014).
Materials and Methods: Clinical data and surgical outcomes of patients who underwent
SNM staged procedures were retrospective evaluated. Urological assessment included a
focused medical history and physical examination, measurement of postvoid residual
volumes, urodynamics, and bladder diaries. A successful test phase has been defined by
improvement of at least 50% of the symptoms, based on bladder diaries.
Results: From January 2011 to December 2013, eighteen consecutive patients underwent
test phase for SNM due to refractory overactive bladder (15 patients), non-obstructive
chronic urinary retention (2 patients), and bladder pain syndrome/interstitial cystitis (1
patient). All patients underwent staged procedures at four outpatient surgical centers.
Mean age was 48.3±21.2 (range 10-84 years). There were 16 women and 2 men. Median follow-up was 3 months. Fifteen patients (83.3%) had a successful test phase and
underwent implantation of the pulse generator (IPG). Median duration of the test phase
was 7 days (range 5–24 days). Mean age was 45.6±18.19 years in responders versus
61.66±34.44 years in non-responders (p=0.242). Mean operative time (test phase) was
99±33.12 min in responders versus 95±35 min for non-responders (p=0.852). No severe
complications were reported.
Conclusion: SNM is a minimally invasive treatment option for patients with refractory
idiopathic lower urinary tract dysfunction. Our initial experience with staged technique
showed that tined-lead electrodes yielded a high rate of responders and favorable clinical
results in the short-term follow-up.
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INTRODUCTION
Sacral neuromodulation (SNM) is an established alternative for the treatment of idiopathic lower urinary tract dysfunction in patients
who failed previous therapies. Although its
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exact mechanism of action is not fully understood, it is believed that the therapeutic benefits
arise from the effects of electrical stimulation
on afferent and efferent nerve fibers connecting
the pelvic viscera and the spinal interneurons to
the central nerve system.
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SNM has been studied as a third-line treatment for idiopathic lower urinary and bowel tract
dysfunctions, including overactive bladder syndrome, non-obstructive chronic urinary retention,
anal incontinence, and chronic pelvic pain.
In urology, the most common indication
for this therapy is the overactive bladder syndrome (OAB), which is defined by the International
Continence Society (ICS) as urgency, with or without incontinence, usually accompanied by urinary frequency and nocturia, in the absence of
urinary tract infection or other pathological metabolic conditions (1).
OAB has a negative impact on the quality
of life and affects individuals of both genders, in
different age groups (2). It is estimated that the
prevalence of OAB symptoms in Brazil is 18.9%
(3). Patients tend to social isolation and are at increased risk for developing depressive symptoms.
Nocturia, which is present in most patients, may
be associated with impaired sleep quality and increased risk of falls and fractures, particularly in
the elderly (4). Multiple interventions have been
described for the treatment of patients with OAB
symptoms (5). Conservative treatment is the first
line of treatment and includes behavioral treatment, bladder training, and pelvic floor muscle
exercises (PFME). Antimuscarinics and beta-3-agonists are regarded as second-line treatments
(2, 5, 6). Despite the documented efficacy of these treatment options, many patients do not significantly improve upon conservative therapies.
Refractory OAB presents as a complex clinical
condition in urological practice. Current third-line treatment options for refractory OAB include injection of botulinum toxin in the detrusor,
percutaneous tibial nerve stimulation (PTNE), and
sacral neuromodulation (SNM).
Another approved urological indication
for SNM is chronic non-obstructive urinary retention. Urinary retention without an identifiable
urological cause presents a therapeutic challenge. Patients with non-obstructive chronic urinary retention usually have to rely on intermittent
self-catheterization, which significantly affects
quality of life and may be associated with complications, such as urinary tract infections and
urethral trauma. Even though its physiopatho-

logy is not well understood, this disorder seems
to be related to a primary failure of relaxation of
the striated urethral sphincter (7). Not only a typical clinical history, but also the evaluation of
the sphincter volume and electromyography may
be determining factors for the diagnosis. Sacral
neuromodulation may improve many of these patients (7).
Although SNM has gained increased worldwide acceptance for the treatment of patients
with refractory OAB and non-obstructive urinary retention, in Brazil this therapy has had a modest and hesitant experience. Brazilian regulatory
authorities have approved it as of August/2004.
However, it was only after January/2014 that its
coverage by private health insurance companies
became mandatory. In addition, the technical and
institutional support by the manufacturer (Medtronic Minneapolis, MN, USA) significantly improved
since then. As a result, increasing interest in the
therapy has been observed. Before 2014, only a
few InterstimTM implants for different indications
had been made in Brazil. We herein report on our
initial experience with SNM for the treatment of
lower urinary tract dysfunction (procedures performed before 2014).
MATERIALS AND METHODS
This is a retrospective study to evaluate
the short-term outcomes of SNM for the treatment
of idiopathic lower urinary dysfunction in Brazil.
Clinical data and surgical outcomes of patients
from 4 medical centers were analyzed.
OAB was defined according to the ICS criteria (1).
Chronic non-obstructive urinary retention
was defined as chronic urinary retention and secondary need for intermittent catheterization in
the absence of anatomical cause of obstruction.
Fowler’s syndrome is the main condition that leads to chronic non-obstructive urinary retention
and it is caused by the failure to relax of the striated urethral sphincter during voiding in young
women [27]. Urodynamics with surface perineal
electromyography and, when available, videourodynamics have been used to confirm this
diagnosis. Exclusion criteria were evidence of
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urethral stenosis, pelvic organ prolapse or neurological diseases.
Urological assessment at baseline included
a focused medical history and physical examination, urinary tract ultrasound with measurement
of postvoid residual volumes, multichannel urodynamics, and a three-day bladder diary. Bladder
diaries included number of micturitions, urine
volume, episodes of urgency and urinary incontinence over 24h. Catheterized urine volumes and
postvoid residual volumes were also recorded in
patients with chronic non-obstructive urinary retention, who were on clean intermittent catheterization. Visual analogic scale (1 to 10 points) has
been used to subjectively evaluate pain in patients
with interstitial cystitis.
Data were expressed as mean (or medians) ± standard deviation (minimum and maximum values). Mann-Whitney test was used to
statistically compare continuous variables and
chi-square test to compare categorical variables.
IBM SPSS® Statistics version 22 for Mac (SPSS
Inc., Chicago, IL, USA) was used for statistical
analysis. All differences with a p value less than
0.05 were considered statistically significant.

All interventions were performed with the
patients lying on the prone position and under
cardiovascular monitoring, guided by posteroanterior and lateral fluoroscopy. The procedures were
performed with local anesthesia with 20-40mL of
1% lidocaine and mild conscious intravenous sedation. Patients received either intravenous cefazolin (1g) or ciprofloxacin (400mg) just before the
procedure, and oral ciprofloxacin (500mg PO twice a day) for five days.
Patients were discharged home three hours
after the procedure with instructions on how to
take care of the electrode and the external pulse
generator. During the test phase, patients were re-evaluated at the office every 2-4 days, and adjustments in the electrical stimulation program
were performed as appropriate.
If the patient was a ‘responder’, the definitive pulse generator (IPG) was implanted subcutaneously in the supero-lateral quadrant of the
buttock (pocket site), through the previously made
incision. Patients with a failed test phase underwent electrode removal under local anesthesia.

Surgical Technique – Staged Implantation
All patients underwent SNM staged implantation technique. This consists of a two-phase procedure, including a test phase during
which the improvement of symptoms is evaluated, allowing deciding whether this therapy is
effective or not. Those patients with a successful test phase proceeded with the second stage,
which is the implantation of the programmable
pulse generator (IPG). A successful test phase
was considered when an improvement of at least
50% of the symptoms based on the bladder diaries was obtained and the patient was satisfied
with this improvement. The test phase typically
takes one to two weeks and should be as short
as possible to minimize the risk of infection. The
implant of the quadripolar electrode (tined-lead
electrode) followed the well-established technique that has been previously published (8). Therapeutic failure has been defined as symptomatic improvement <50%, which was an indication
for electrode removal.

From January 2011 to December 2013,
eighteen consecutive patients underwent SNM
test phase due to refractory overactive bladder
(15 patients; 12 patients with ‘wet’ OAB and 3
patients with ‘dry’ OAB), non-obstructive chronic urinary retention (2 patients), and bladder
pain syndrome/interstitial cystitis (BPS/IC) (1
patient). All patients underwent staged procedures at four outpatient surgical centers (none required hospitalization). Mean age was 48.3±21.2
(range 10-84 years). There were 16 women and
2 men. Baseline characteristics are described in
Table-1. Median follow-up was 3 months (range
1 to 5 months).
Among patients with OAB, urodynamic
data showed increased bladder sensation (mean
volume at first desire=76.25±59.89mL; 40250mL). All but one patient had demonstration of
detrusor overactivity during cystometry (n=14).
Mean bladder capacity was 287.85±106.42mL
(150-500mL). Available preoperative urodynamic
data of OAB patients are presented in Table-2.

RESULTS
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Table 1 - Baseline characteristics.
Initials

Age*

Gender

Comorbidities

Medication

Previous urological
treatments

Urological
Diagnosis

D.M.

71

Female

Hypertension,
nocturnal polyuria

Enalapril

Oxybutynin,
solifenacin,
desmopressin, tibial
nerve stimulation

OAB¥ without
urinary
incontinence,
nocturnal polyuria

M.G.

37

Female

Juvenile Rheumatoid
Arthritis

Methotrexate

Oxybutynin,
solifenacin,
tolterodine,
darifenacin

OAB with urinary
incontinence

E.M.G.

18

Female

None

None

Oxybutynin,
solifenacin

OAB with urinary
incontinence

M.S.B.

62

Female

Hypertension

Enalapril

Oxybutynin,
solifenacin

OAB with urinary
incontinence

M.B.O.

32

Female

None

None

Oxybutynin,
solifenacin, tibial
nerve stimulation,
onabotulinum toxin

OAB with urinary
incontinence

A.V.

48

Male

None

None

Oxybutynin,
tolterodine,
tibial nerve
stimulation, bladder
augmentation,
intermittent
catheterization

OAB without urinary
incontinence

J.D.

79

Male

Previous coronary
artery disease

None

TURP**, tolterodine,
onabotulinum toxin

OAB with urinary
incontinence

M.L.G.

56

Female

Previous non-muscleinvasive bladder
cancer

None

Oxybutynin,
tolterodine

OAB with urinary
incontinence

D.A.A.

59

Female

None

None

Tolterodine,
solifenacin,
imipramine

OAB with urinary
incontinence

M.A.G.

59

Female

Hypertension,
Diabetes Mellitus,
Hypothyroidism

Enalapril,
Metformin,
Levothyroxine

Oxybutynin,
tolterodine,
onabotulinum toxin

OAB with urinary
incontinence

M.P.A.F.

64

Female

Dyslipidemia

None

Darifenacin,
oxybutynin

OAB with urinary
incontinence

A.M.C.l.

53

Female

Thalassemia

None

Tolterodine,
solifenacin,
onabotulinum toxin

OAB with urinary
incontinence
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T.P.S.S.

35

Female

Endometriosis

Morphine

Intermittent
catheterization

BPS/IC§

D.P.S.

26

Female

Thymoma,
hyperhidrosis

None

Intermittent
catheterization

Chronic urinary
retention

M.T.M.

54

Female

None

None

Oxybutynin,
solifenacin,
onabotulinum toxin

OAB without urinary
incontinence

M.M.G.

10

Female

Neonatal intracranial
hemorrhage,
ventriculo-peritoneal
shunt (at age 2).
Cerebral palsy.

None

Surgery for
vesico-ureteral
reflux, oxybutynin,
prophylactic
antibiotic,
physiotherapy and
transcutaneous
electrical stimulation

OAB with urinary
incontinence

M.C.R.

84

Female

Chronic renal failure

None

Intermittent
catheterization/
prophylactic
antibiotic

Chronic urinary
retention, nocturnal
polyuria

B.M.

22

Female

None

None

Oxybutynin,
tolterodine,
darifenacin,
solifenacin,
physiotherapy,
botulinum toxin

OAB with urinary
incontinence

* Years
** TURP = Transurethral resection of the prostate
¥ OAB = overactive bladder syndrome
§ BPS/IC = bladder pain syndrome/interstitial cystitis

Fifteen patients (83.3%) had a successful
test phase and underwent implantation of the
IPG. Among the three patients who failed the
test phase, two had OAB and one had urinary retention. Duration of test phase varied according to the patient’s response to treatment.
Those who did not have a good response in the
first days after the implant required an extended period of evaluation, during which different
programming settings were tested. Median duration of the test phase was 7 days (range 5–24
days). Mean operative time during test phase
was 98.33±32.4 min (40–130 min). Outcomes of
the test phase are shown in Table-3.
After IPG implant all the patients continued having good clinical responses at short-term follow-up. Re-programming was done in

most patients as a mean of finding the best clinical scenario with the least energy spending.
Both patients with urinary retention in our
series had failed a trial of alpha-blocker treatment
and were not on medications during baseline evaluation. One out of two patients diagnosed with
idiopathic chronic urinary retention and the only
patient with BPS/IC had successful test phases. The
responsive patient with chronic urinary retention
had an 80% reduction of post-void residual postoperatively. This patient did not need intermittent
catheterization in the short-term follow-up. In the
other patient with chronic urinary retention, S3
stimulation was not successful and the tined-lead was removed 10 days after implantation. The
patient with BPS/IC had a 60% improvement in
the storage urinary symptoms and reported 90%
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Table 2 - Available preoperative urodynamics data.
Initials

Post-void residual (mL)

First Desire (mL)

Detrusor Overactivity

Cystometric Capacity (mL)

D.M.

5

40

None

200

M.G.

10

50

Yes

250

E.M.G.

0

50

Yes

180

M.S.B.

10

100

Yes

300

M.B.O.

0

60

Yes

220

A.V.

40

80

Yes

420

J.D.

50

40

Yes

400

D.A.A.

15

***

Yes

300

M.A.G.

5

60

Yes

150

M.P.A.F.

60

40

Yes

380

A.M.C.l.

19

250

Yes

500

M.T.M.

10

***

Yes

230

M.M.G.

30

110

Yes

170

B.M.

5

35

Yes

330

Available data of patients diagnosed with refractory overactive bladder (there was 1 unavailable urodynamic examination on chart review)
*** Missing data

Table 3 - Outcomes of the test phase according to urological condition.
Urological condition

n (%)

Mean procedure time (min)

Success (%)

Refractory OAB¥

15 (83.3)

99.3

13 (86.7)

Urinary retention

2 (11.1)

82.5

1 (50.0)

BPS/IC§

1 (5.6)

120.0

1 (100)

18 (100)

98.3

15 (83.3)

Total
¥ OAB = overactive bladder syndrome
§ BPS/IC = bladder pain syndrome/interstitial cystitis

of improvement in chronic pain during the test
phase. Due to this positive response, IPG was implanted 14 days after the initial procedure.
Mean age was 45.6±18.19 years in responders versus 61.66±34.44 years in non-responders
(p=0.242). Mean operative time (test phase) was
99±33.12 min in responders versus 95±35 min for
non-responders (p=0.852).
There were no Clavien 2 or higher complications. When present, pain was mild and no
patient needed narcotic analgesics. No infectious
complications were observed.

DISCUSSION
SNM has been approved by the Food and
Drug Administration (FDA) for the treatment of
refractory urinary dysfunction since the late
1990s and over 150.000 implants have been made
throughout the World. In Brazil, this therapy was
first approved by regulatory authorities in August/2004, but only a few implants had been made
up to 2014. As of January/2014, the coverage of
SNM by private health insurance companies became mandatory and it is expected that SNM should
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progressively attract patients and urologists alike.
For this reason, we found it would be appropriate
to report on our initial experience with this exciting therapy.
Our series is consistent with most retrospective studies reporting on a global SNM experience, which included a predominant population
of refractory OAB patients and fewer patients with
urinary retention or BPS/IC (9, 10).
We used staged procedures for all patients.
In Brazil, the electrodes for percutaneous nerve
evaluation (PNE) are not available, which makes
mandatory the selection of the staged procedure with the implantation of a tined-lead electrode initially. The staged procedure technique has
been described as a successful strategy to improve
the chance of response during the stimulation test
(first stage). Borawski et al. randomized 30 patients to electrical stimulation test with different
electrodes and showed that the chance of identifying responders is higher with the tined-lead
electrode compared to the conventional percutaneous nerve evaluation (PNE) electrode (88% versus 46%, P=0.02) (11).
The high rate of responders presented in
our study is also consistent with the medical literature. An European multicenter study evaluated
94 patients with different types of dysfunctional
voiding and identified 72 patients responsive to
electrical stimulation test with tined-leads (76.6%)
(12). More recently, Chartier-Kastler et al. published a prospective study conducted between 2003
and 2009 in 44 French centers, including 1418 patients who underwent implants for overactive bladder (1170 patients), idiopathic urinary retention
(151 patients), and other disorders (97 patients).
In OAB patients, clinical improvement higher than
50% was described in 84.8% of cases (13).
The duration of the test phase is an important aspect of the treatment. Kessler et al. prospectively evaluated 20 patients undergoing prolonged
test phase for a minimum of 14 days and identified 80% of responders. These patients received
suppressive antibiotics and had no major complications (14).
Some of our patients were kept in the test
phase for more than one week. This strategy allowed us to test different electrical stimulation set-

tings with satisfactory outcomes. However, it was
not possible to establish any association between
the duration of the test phase and the success/failure (responders versus non-responders).
Due to the small population sample in our
study, we were not able to evaluate predictors of
response. Factors such as age and operative time
were not predictors of clinical response to SNM in
our series (p>0.05). Several studies have tried to
identify clinical factors to predict which patients
are most likely to benefit from SNM (8, 15-20).
Amundsen et al. investigated 105 patients with urgency urinary incontinence that underwent electrical stimulation with PNE test, of which 55 (52%)
received the IPG implant. Age above 55 years was
associated with a greater chance of success (65%
versus 37%; p<0.05). Regardless of age, the presence of 3 or more comorbidities and the diagnosis of a neurological disease were predictors of
failure (18). There is also evidence that emotional
distress and psychiatric illness are associated with
a reduced chance of response to the stimulation
test and a higher incidence of reoperations after
IPG implant (19, 20).
Urodynamics does not seem to be helpful
in selecting the best candidates for the SNM. There
is some evidence to suggest that urodynamic evaluation cannot predict the response to SNM test
phase or estimate the chance of success after the
IPG implant. A non-randomized study found that
detrusor overactivity during cystometry does not
correlate with the possibility of response during
test phase (16). In our series, urodynamics were
obtained in all patients at the baseline evaluation
as part of a comprehensive urological workup.
However, we were not able to evaluate its use as
a prognostic factor due to the small population of
our study. Most of our OAB patients had demonstration of detrusor overactivity during cystometry.
Our study included only a short-term evaluation period (follow-up). According to data from
various long-term prospective studies, clinical improvement with SNM is maintained after up to 5
years in most patients. Success rates of 60-77%
have been reported (7, 15, 21-27).
Previously published systematic reviews
demonstrated SNM broad clinical utility. Brazelli
et al. systematically reviewed studies published
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between 1996 and 2003, and found success rates
between 67 and 80% for OAB patients, with sustained results after a follow-up of 3-5 years (17).
Kessler et al. reviewed the outcomes of 30 studies,
including 357 patients. Success rates were 68%
(95% CI: 50-85%) for the test phase and 92% (95%
CI: 81-98%) after IPG implantation. This systematic review did not exclude 88 patients with neurogenic conditions in the analysis (28).
In our series only one patient with a neurological condition was included (cerebral palsy),
which has been regarded as a good responder during the test phase and underwent IPG implantation. International experience with neurological
patients is limited to small case series (28).
No significant complications were observed in our series. Hijaz et al. reviewed the complications of SNM in 214 patients who had staged
procedures (29). One hundred and sixty-one patients (75.5%) were regarded as responders during
the test phase and underwent IPG implantation.
In seventeen patients (10.5%) the device had to
be completely removed due to infection (n=8) or
absence of clinical response (n=9). Twenty-six
patients (16.1%) underwent surgical revision due
to attenuation of the response (n=17), infection
(n=4), pain at the IPG site (n=4), and electrode migration (n=1). Other studies also showed that surgical revision rates accumulate over time (30, 31).
There are major limitations in the present
study, including the small number of participants
and the fact that our series of 18 patients was
shared among four medical centers, which did
not enable any of the implanters to advance significantly in the learning curve before 2014. In
addition, the follow-up of the patients was short
and did not follow a structured prospective protocol. Moreover, we included patients with different
urological conditions. Despite of these inherent limitations, our results are consistent with those of
previously published studies and represent the initial experience of SNM in Brazil (14-17). Our series included patients with refractory OAB (n=15),
urinary retention (n=2) and, interstitial cystitis
(n=1). In such a heterogeneous population, no validated questionnaires could be used to properly
assess symptoms. Lower urinary tract symptoms
have been evaluated by means of focused clinical

history (based on their clinical condition) and bladder diaries (baseline and test phase).
CONCLUSIONS
SNM is a minimally invasive treatment option for patients with refractory idiopathic lower urinary tract dysfunction. Our initial experience with
staged technique showed that tined-lead electrodes
yielded a high rate of responders and favorable clinical results in the short-term follow-up.
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Objective: To evaluate correlation between visual prostate score (VPSS) and maximum
flow rate (Qmax) in men with lower urinary tract symptoms.
Material and Methods: This is a cross sectional study conducted at a university Hospital.
Sixty-seven adult male patients>50 years of age were enrolled in the study after signing
an informed consent. Qmax and voided volume recorded at uroflowmetry graph and at
the same time VPSS were assessed. The education level was assessed in various defined
groups. Pearson correlation coefficient was computed for VPSS and Qmax.
Results: Mean age was 66.1±10.1 years (median 68). The mean voided volume on uroflowmetry was 268±160mL (median 208) and the mean Qmax was 9.6±4.96mLs/sec (median 9.0). The mean VPSS score was 11.4±2.72 (11.0). In the univariate linear regression
analysis there was strong negative (Pearson’s) correlation between VPSS and Qmax (r=848, p<0.001). In the multiple linear regression analyses there was a significant correlation between VPSS and Qmax (β-http://www.blogapaixonadosporviagens.com.br/p/caribe.
html after adjusting the effect of age, voided volume (V.V) and level of education. Multiple linear regression analysis done for independent variables and results showed that
there was no significant correlation between the VPSS and independent factors including
age (p=0.27), LOE (p=0.941) and V.V (p=0.082).
Conclusion: There is a significant negative correlation between VPSS and Qmax. The VPSS
can be used in lieu of IPSS score. Men even with limited educational background can
complete VPSS without assistance.

Key words:
IPSS; Prostate; Urinary Tract;
Lower Urinary Tract Symptoms

INTRODUCTION
Lower Urinary Tract Symptoms (LUTS) are
common among both aging men and women (1,
2). In several communities based studies it has
been reported that LUTS are more common among
individuals more than 50 years of age. LUTS are
now recognized to be multifactorial. They may be
related to body habitus dietary intake, fluid intake
and alcohol consumption, age related and from
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various cardiovascular pathologies. In addition,
some medications can also contribute to LUTS (3,
4). In multiple public health studies it has been
identified that LUTS have significant implication
on quality of life and in severe state they may lead
to psychological sequel that may result in depression and anxiety (5, 6). Objective evaluation of
LUTS is not only necessary to follow on progression but also to assess the efficacy of treatment
(7). Of the many questionnaires to evaluate male
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LUTS, IPSS is the most preferred one (8, 9).
One of the most significant causes of male
LUTS is obstruction; uroflowmetry (UFM) is a simple and non-invasive tool to assess obstruction.
UFM determines volume of urine passed per unit
of time. It has numeric and graphic representation, which evaluates multiple parameters out of
which Voided Volume (VV) and Maximum Flow
Rate (Qmax), the most important (10). It has been
observed that 30-70% of men can not complete
the IPSS because the questions are difficult to understand as they are wordy and people with lower
level of education can not complete it (11, 12). In
order to obviate these difficulties, Visual Prostrate Symptoms Score (VPSS) has been introduced.
VPSS is a pictorial assessment version of IPSS (1).
There is dearth of data on the utility of VPSS in
men presumed to have benign prostatic obstruction (BPO). The current study aims to study the relationship between VPSS and maximum flow rate
(Qmax) in men with lower urinary tract symptoms
related to BPO.
MATERIALS AND METHODS
The study was conducted at a tertiary care
hospital in a developing country from March 2013
to July 2013. Prior approval was obtained from
Institutional Ethical Review board for the study.
The prospective approach was taken and cross-sectional study design was used. In order to recruit participants, non-probability sampling i.e.
consecutive sampling strategy was used. Sample size of 67 was determined using r=0.36 and
1-α=95%. Inclusion and exclusion criteria were
pre-determined. Participants who were male and
were more than 50 years old with voided volume of>150mL were included. Participants who
were unable to fill out the form due to mental
or psychological disturbances, patients who refused to participate, patients who could not undergo
UFM and patients who experienced other causes
including neurogenic bladder or meatal stenosis
were excluded from the study.
The data collected included demographic
information of participants. In addition, it included VPSS (Figure-1) (http://www.einj.org/journal/
view.php?number=147), Qmax, and voided volume.

Level of education was operationally categorized
into five categories that included Primary (Grade 1 to 5), Middle (Grade 6 to 8), High (Grade 9
and 10 leading to Secondary School Certificate),
Intermediate (Grade 11 and 12 leading to Higher
Secondary School Certificate), and University programs leading to undergraduate and graduate degrees. Data was entered and analyzed using SPSS
version 19. Mean, median, and standard deviation
was computed for continuous variables. Percentages and proportion was computed for categorical variables. Pearson correlation coefficient was
computed for VPSS and Qmax. Moreover, multiple
linear relationships were computed to identify relationship between VPSS and Qmax.
RESULTS
In total, 67 participants were recruited. The
age of study participants ranged from 66–68±10
years. Around 48% of the study participants were
not educated, whereas 22% were up to high grade and 30% were Intermediate and above. The
mean Qmax was 9.69±4.94mL/sec. The mean voided volume recorded for study participants was
268.45±160.49mL. Moreover, the mean VPSS recorded was 11.46±2.72 (Table-1).
In order to identify the relationship between VPSS and Qmax, Pearson correlation revealed
strong negative relationship (r=-0.848, P<0.001)
among these variables. The univariate linear regression analysis revealed that both Qmax (P<0.001)
and VV (P=0.036) were significantly associated with VPSS. Moreover, multivariate regression analysis revealed significant relationship (P
<0.001) between VPSS and Qmax while adjusting
for the effect of age, VV and level of education
(Table-2).
DISCUSSION
The idea of developing VPSS was generated by Van der Walt who identified that patients
who were either less educated or not educated
required assistance of physicians in order to fill
the International Prostrate Symptom Score (IPSS).
In comparison, patients were able to comprehend
pictorial representation shown in VPSS (13).
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Figure 1 - Pictorial display of the visual IPSS (VPSS score), assessing daytime and nighttime frequency, flow rate and QoL.
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Table 1 - Descriptive Analysis of Study Variables.
Variable

Mean

Median

Standard Deviation

Maximum Flow Rate (Qmax)

9.69

9.00

4.94

Voided Volume (VV)

268.45

208.00

160.49

Visual Prostrate Symptoms Score (VPSS)

11.46

11.00

2.72

Table 2 - Univariate and Multivariate Linear Regression Analysis.
Variable

Odds Ratio

Confidence Interval (95%)

P-value

Maximum Flow Rate (Qmax)

-0.47

-0.54, -0.39

<0.001

Voided Volume (VV)

-0.004

-0.008, 0.00

0.036

-0.46

-0.54, -0.39

<0.001*

Univariate Linear Regression

Multivariate Linear Regression
Maximum Flow Rate (Qmax)
*Adjusting for the effect of age, VV and level of education

Assessment of LUTS is essential to identify and plan management. There are a number of
tools available to evaluate LUTS. Among all tools,
VPSS has proved to be an effective tool especially
for less educated or not educated individuals. It
has proved to be an effective tool to assist medical practitioners in making treatment related decisions. In the current study half of the participants
were not educated (14, 15).
In line with the findings of the current study, Van der Walt et al. also identified that VPSS
correlated with Qmax. They recruited 96 participants
over the period of one year. The identified relationship was negative in nature. They also supported that VPSS is a reliable tool for assessing subjective symptoms of patients experiencing LUTS
(13). Similarly, other studies have also reported
significant association between VPSS and Qmax. In
our study, the total number of patients was 67 and
it was a six months study whereas in previous studies the time period was at least of one year. Yeon
Won Park et al. have the highest participant number of 240 and our study was done only during
six months (16). More recently Afriansyah and

colleagues (17) similarly noted in rural Indonesian
areas that VPSS correlated significantly with the
IPSS and could be completed without assistance
by a greater proportion of men with low levels of
education.
It has been proven that patients defined
their symptoms accurately proving the strength
of VPSS scoring system. Moreover, this can also
be interpreted that the patient understands pictogram of VPSS in a proper manner. The actual
VPSS score is 23 but as we have excluded the
factor quality of life, the total VPSS analysis was
17 instead of 23 and the reason for exclusion is
defined above. The comparative study by Van der
Walt et al. has weighed all components of VPSS
but the drawback of that study is that they have
not mentioned mean VPSS score. In our study
mean VPSS was 11.4±2.72 and it is a valuable Figure for interpretation. Whereas in another study
conducted by Yeon Won Park the mean VPSS was
9, which is slightly lower when compared with
our study, but comparable with other study conducted by Heyns et al. (14). In our study the mean
maximum flow rate (Qmax) was 9.69mL, which was
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slightly lower compared to other studies. About
50 percent of our population was less educated
and it was almost comparable to the other studied.
The findings of our study also revealed
that age, voided volume and level of education
are independent variables. After the multivariate analysis with VPSS we found that there was
no significant difference between each other and
the calculated P-value for age was 0.460, VV was
0.151 and for LOE P=0.999. Similarly, the study
by Heyns et al. (14) also identified that there is
no significant association between age and VPSS.
In multivariate analysis, when Qmax was correlated to VPSS it was observed a significant p value
(<0.0001). In our study there was strong negative
correlation (-0.848) between VPSS and Qmax and
when compared to the other studies it was more
negative. Although IPSS and VPSS are predominantly used in the evaluation of male LUTS secondary to BPO, Wessel and Heynes (18) noted
that they could be effectively used for urethral
stricture related LUTS. They noted that VPSS correlates significantly with IPSS, Qmax, and urethral
diameter in men with urethral stricture disease
and takes significantly less time to complete. A
combination of VPSS>8 and Qmax<15mL/s can be
used to avoid further invasive evaluation during
follow-up in men with urethral strictures.
Our study proved that level of education
doesn’t have significant association with VPSS.
This supports that less educated or uneducated
patient can provide better conclusion when they
filled these pictorial form of VPSS, which is used
for objective evidence for LUTS. The main drawback of our study is that we have not compared
the VPSS with IPSS and also with other parameters of uroflowmetry.
CONCLUSIONS
The current study has shown a significant negative correlation between VPSS and Qmax.
VPSS is a pictorial form rather than descriptive
and can be completed without assistance by men
with limited education.
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Purpose: Decision-making regarding surgery for post-prostatectomy incontinence
(PPI) is challenging. The 24-hour pad weight test is commonly used to objectively
quantify PPI. However, pad weight may vary based upon activity level. We aimed to
quantify variability in pad weights based upon patient-reported activity.
Materials and Methods: 25 patients who underwent radical prostatectomy were prospectively enrolled. All patients demonstrated clinical stress urinary incontinence without clinical urgency urinary incontinence. On three consecutive alternating days, patients submitted 24-hour pad weights along with a short survey documenting activity
level and number of pads used.
Results: Pad weights collected across the three days were well correlated to the individual (ICC 0.85 (95% CI 0.74-0.93), p<0.001). The mean difference between the
minimum pad weight leakage and maximum leakage per patient was 133.4g (95% CI
80.4-186.5). The mean increase in 24-hour leakage for a one-point increase in self-reported activity level was 118.0g (95% CI 74.3-161.7, p<0.001). Pad weights also
varied significantly when self-reported activity levels did not differ (mean difference
51.2g (95% CI 30.3-72.1), p<0.001).
Conclusions: 24-hour pad weight leakage may vary significantly on different days of collection. This variation is more pronounced with changes in activity level. Taking into account patient activity level may enhance the predictive value of pad weight testing.

Key words:
Urinary Incontinence;
Suburethral Slings; Urinary
Sphincter, Artificial; Stress

INTRODUCTION
Post-prostatectomy stress urinary incontinence (PPI) is reported to occur in up to one-third
of patients (1-3). Depending on the degree of leakage and associated bother, many patients will seek
definitive surgical management. Options for surgical management generally include male sling (MS)
or artificial urinary sphincter (AUS) (4). Decision-making regarding surgical approach can vary significantly based upon the degree of leakage (5).
Practitioners commonly use pad usage per
day to estimate the severity of urinary inconti-
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nence. While it is easy to determine by patient
history, it is limited by variability in patient recall,
description of type of pad use and correlation with
actual urine loss (6, 7).
To objectively quantify urinary loss, pad
tests ranging in duration from 20-min to 24-hours
have been utilized (8, 9). 24-hour pad weights
have been shown to be superior and are considered the gold standard for objective measurement
of urinary incontinence (10, 11).
Previous authors have categorized incontinence into three categories based on the gram
weight of urinary loss–mild PPI, or <100gm/24
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hours, moderate PPI, or 100-400gm/24 hours, and
high-grade, or >400gm/24 hours to help classify
degree of incontinence (5). Furthermore, the severity of urinary incontinence, as determined by the
24-hour pad weight, has been shown to predict
sling success or failure in previous studies (12-15).
Specifically, a significantly decreased rate of success with MS in men with PPI >200gm/24 hours
has been noted (13, 15, 16).
Typically, the 24-hour pad weight test is
completed with no standardized activity instructions as recommended by the ICS (17). However,
previous studies in women with stress urinary
incontinence have shown variability in urinary
loss associated with changes in activity level (18,
19). We aimed to address if similarly, activity level changes in men with PPI resulted in clinically
significant changes in urinary loss using the 24hour pad weight test. Our primary objective was
to quantify changes in 24-hour pad weights over
multiple days associated with alterations in activity level. Secondarily, we aimed to evaluate the
correlation between self-reported number of pads,
actual number of pads and 24-hour pad weights.
MATERIALS AND METHODS
Study subjects
Following institutional review board approval, we prospectively enrolled thirty-four patients presenting with PPI requiring the use of
pads. All patients demonstrated comprehension of
the study requirements and instructions and signed informed consent prior to enrollment. Patients
spoke English and were able to confirm they had
transportation available to go to the post office to
mail pads and study items to the research staff.
Patients were excluded from participation if they
had previous surgery for incontinence, if they had
any clinical urgency synmptoms, or if the answer
to question 4 on the IPSS questionnaire “how often have you found it difficult to postpone urination?” was greater than 3.
Data collection
At recruitment, patient’s basic demographic information including age, date of radical
prostatectomy, and self-reported number of pads

used per day was collected. All patients were
asked to complete three 24-hour pad weight tests
on days 1, 3, and 5 following enrollment. Subjects
were allowed to use as many pads as they deemed
necessary and were provided sealable bags labeled
day 1, 3, and 5 in which to store their soiled pads.
Additionally, patients were asked to provide a dry
pad. Subjects were asked to store their pads in the
provided sealed bag in the refrigerator to minimize evaporation. Patients then mailed all pads back
to the research staff via pre-stamped, pre-addressed United States Postal Service (USPS) Priority
Mail boxes. Once returned, number of pads used
per day was counted. Each soiled pad was weighed
using a calibrated scale. The weight of the dry pad
was subtracted from each pad, and the final pad
weights were summed to obtain the final 24-hour
urinary leakage for each day.
On each day of 24-hour pad weight collection, patients completed a short survey documenting the number of pads used over 24-hours and
activity level. In an effort to limit bias, patients
were asked to complete this on the end of each
individual day rather than at the completion of
the study. Previously, when examining activity
level in women with stress urinary incontinence,
Painter et al. utilized a patient-completed activity diary to create three categories of activity (18).
Adapted from their efforts we created a scale in
which patients were asked to document activity
level as: (0) sedentary, described as spending most
of the day sitting, (1) mildly active, inclusive of no
more than light housework, (2) moderately active,
inclusive of light exercise or outdoor work, and (3)
vigorously active, inclusive of strenuous aerobic
exercise.
Statistical analysis
An Intraclass correlation coefficient (ICC)
was used to assess the correlation of three 24-hour
pad weights to each individual patient relative to
the other patient samples. The ICC is an index of
reliability, which measures the agreement between
variables (20, 21). When this correlation coefficient is close to 1, the variables tend to match and
the reliability is high. Similar to other studies evaluating test-retest reliability, a cutoff of 0.7 was
used (22). A sample size of 20 subjects with three
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observations per subject is 80% powered to detect
an ICC of 0.7 or greater at an alpha of <0.05. The
null hypothesis, i.e. that an individual’s 24-hour
pad weights were no more similar to his own than
to those of the other subjects, would be accepted
when the ICC is 0.4 or less using an F-test with a
significance level of 0.05.
Paired t-tests were used to compare 24hour pad weights and self-reported and actual
pads used per day in each subject based on difference in self-reported activity level of no difference, one-point difference, or two-point difference. For example, a patient who identified
himself as sedentary on day 1 (activity score=0)
and moderately active on day 3 (activity score=2) would be considered to have a two-point
increase in activity level.
Linear regression analysis was used to
assess the relationship between self-reported
pads per day at enrollment or actual collected
pads per day with total 24-hour pad weight. All
statistical analysis was performed using Stata
v.12.0 (College Station, TX), with statistical significance considered for two-sided p-values of
<0.05.

ported pad usage per day at enrollment was 3.0
pads (IQR 1.5-3.5 pads). On average, pads were
received and weighed by research staff 14.0±7
days after enrollment.
Mean 24-hour pad weight across subjects
was 249.6±241.9g. The mean variability within
each patient’s 3 samples was 69.5g. The ICC for
the cohort was 0.85 (95% CI 0.73-0.93, p<0.001)
suggesting that despite any variability between
collections, pad weights over three days were in
general well correlated to each patient. Figure-1
is a graphic representation of twenty-four hour
pad weights over three days for each subject.

RESULTS

Pads per day
On linear regression analysis, each one-unit increase in self-reported pads per day at
enrollment was associated with a mean pad
weight increase of 72.1g (95% CI 23.0-121.2,
p=0.006). For each 1-unit increase in collected
pads, mean pad weight increased by 114.1g (95%
CI 74.8-153.4, p<0.001). Patients self-reported
using more pads than actually collected by an
average of 0.85 pads per day (95% CI 0.41-1.30,
p<0.001) (Table-3). Figure-2 is a graphical representation of change in mean pad weight by
mean number of pads used and self-reported
pads used per day.
Based on change in activity level, pad
usage also varied. With no change in activity
level, pad number varied by 0.47 (95% CI 0.240.71; p<0.001). One-point and two-point increases in activity level were associated with an increase in pad number by 0.71 (95% CI 0.40-1.0;
p<0.001) and 0.82 pads per day (95% CI 0.411.2; p=0.001), respectively (Table-4).

Of the 34 patients consented for enrollment, 25 completed the study. Of the 9 patients
who did not complete the study and were excluded from analysis, 6 patients did not return their
pads and 3 patients returned pads, but had missing activity level data. Baseline patient demographics are summarized in Table-1. Mean age
was 64.5±8.1 years and median time from prostatectomy was 33.9±42.3 months. Mean self-reTable 1 - Patient Demographics.
Mean Age, years±SD

64.6±8.1

Mean BMI, kg/m ±SD

28±3.5

2

Months since surgery±SD
Mean days between recruitment and pads
returned ± SD
Mean self-reported pads/day (IQR)

33.9±42.3
14±7
3.1 (1.5-3.5)

Activity level
Out of the 75 24-hour pad weight samples, activity level did not differ for 36 pairs,
differed by 1 for 28 pairs, and differed by 2 for
11 pairs. With no change in activity level, pad
weights varied by an average of 51.2g (95% CI
30.3-72.1, p<0.001). One-point and two-point
increases in activity level were associated with
mean increases in 24-hour pad weights of 118.0g
(95% CI 74.3-161.7; p<0.001) and 138.8g (95%
CI 35.3-242.3, p=0.01), respectively (Table-2).
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figure 1 - Three day 24-hour pad weights.

Table 2 - variation in Activity Level & Mean Change in pad weights.
Change in Activity Level

Mean difference (g)

95% CI

P-value

No change

51.2

30.3, 72.1

<0.001

Change by 1 point

118.0

74.3, 161.7

<0.001

Change by 2 points

138.8

35.3, 242.3

0.01

Table 3 - Association of Mean pad weight & Mean number of pads.
Increase in Pad Weight (g)

95% CI

P-value

Per Mean Pads/Day

114.1

74.8, 153.4

<0.001

Per Self Reported Pads/Day

72.1

23.0, 121.2

0.006

figure 2 - A. Change in mean 24-hour pad weight by mean number of pads used per day.B. Change in mean 24-hour pad
weight based on self-reported pads used per day.
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Table 4 - Variation in Activity Level & Mean Change in Number of Pads.
Change in Activity Level

Mean change in pads

95% CI

P-value

No change

0.47

0.24, 0.71

<0.001

Change by 1 point

0.71

0.40, 1.0

<0.001

Change by 2 points

0.82

0.41, 1.2

0.001

DISCUSSION

In an effort to improve clinical utility and
consistency, the ICS Urodynamics Committee has
recommended the use of the 24-hour pad weight
with instructions for patients to perform their normal daily routine rather than standardized physical activity (17). However, it remains important to
note that patients may have days on which they
are more active than others. It may be informative to ask patients to behave at their maximum
activity level, or how active they would be if they
were continent. This may permit a more accurate
evaluation of the highest volume of incontinence the patient can experience. While the 24-hour
pad weight test is considered the gold standard
to quantify urinary leakage, recent surveys have
found that only 4.5-8.0% of physicians routinely
perform pad weight testing, and up to one fourth
of physicians never administer pad weight testing
to their patients (23). The labor involved in pad
weight testing is difficult for patients, as well. In
response, considerable effort has been devoted to
identify effective but less burdensome means of
quantifying urinary incontinence (24).
Clinicians often use pad usage per day as
a measure to describe incontinence. In our cohort, we have found that collected pads per day
as well as self-reported pads per day are associated with significant increases in mean pad weight
albeit with wide confidence intervals. This can be
used in clinical practice, however, it remains important to query how often patients change pads
and what degree of wetness they subjectively note
when changing pads to assess whether they might
fall towards the upper or lower limit of the 95%
confidence interval identified in our study (23121gm). In an earlier study, number of pads collected during a 24 hour pad weight test was also
shown to be a reliable measure of objective incon-

To our knowledge, this is the first study aiming to objectively quantify the variability of urinary leakage in men with PPI. We find that multiple 24-hour pad weights in men with PPI correlate
well with a particular individual within a sample
patient population based on the ICC. However, variation in activity level can lead to significant differences in 24-hour pad weights between days. In our
cohort, an increase in activity level by one or two
points resulted in a statistically significant increase in 24-hour pad weight by over 118g and 138g.
Similarly, in women, increased activity levels have
been associated with increased severity of urinary
incontinence. In a prospective study of 25 women
with isolated clinical stress urinary incontinence,
Painter et al. demonstrated significant variability
in pad weight leakage based upon self-reported
activity level and subsequently recommended the
implementation of standardized activity instruction
for patients completing the 24 hour pad weight test
(18). In another study in which women with isolated stress urinary incontinence submitted 7-consecutive 24-hour pad weights, leakage between days
varied by an average of 22.6g (19).
The volume of pre-operative urinary leakage has been suggested to be the main predictor of a successful outcome with surgical
interventions for male post-prostatectomy incontinence (12, 16). The 24-hour pad weight test
is the gold standard for objective measurement
of urinary incontinence and continues to be an
important aspect of pre-operative evaluation to
determine optimal treatment recommendations.
However, as seen in our cohort, changes greater
than 100gm can be seen in patients with variation in daily activity level.
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tinence (22). Conversely, Dylewski et al. compared
the number of pads per day with the 24-hour pad
weight test and found that self-reported pads per
day was not a reliable measure of incontinence
(6). Likely self-reported pads are one aspect of the
assessment that is helpful but does not definitively
or adequately quantify leakage.
In combining pads per day with a 4-item
questionnaire, Nitti et al. found that patient’s description of the number, size, and degree of wetness of pads over a 24 hour period and its impact
on their quality of life correlated well with their
24-hour pad weight (24). This may be useful in
patients who are non-compliant with 24-hour pad
testing or in cases where it is not feasible. Further
studies are required to validate these findings and
correlate them with treatment outcomes.
Our study is limited due to several factors
that deserve attention. Nine of our initially enrolled thirty-three patients (27%) were excluded
from analysis due to noncompliance with study
instructions or inability to return pad weights. Within the study parameters, we were able to recruit
patients who demonstrated understanding of the
study instructions, spoke English, and had transportation available to go to the post office to mail
pads and study items to the research staff, which
may limit the generalizability of the data to the
general population. We are limited by a possible
evaporative effect on the pad weight. However, we
asked patients to place their used pads in a provided sealed bag in the refrigerator prior to mailing.
Additionally, Versi et al. found that sealed pads
had statistically insignificant losses of pad weight
due to evaporation up to eight weeks after pads
were sealed (25). With regard to activity level, we
relied on self-report with a subjective survey, not
allowing for standardization between patients.
However, comparisons were made of data from the
same patient rather than between patients, hopefully limiting the inherent limitations with the use
of a survey questionnaire. We are further limited
by our results which also revealed a statistically
significant change in pad weight in those patients
who reported no change in activity level. In addition to activity, fluid intake can also significantly
impact degree of urinary leakage.

CONCLUSIONS
Variability in 24-hour pad weights is significantly increased with changes in activity level.
Attention to physical activity level may be helpful
in better characterizing urinary incontinence. Further studies with a larger number of subjects are
required to validate these findings.
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Introduction: To evaluate possible factors that can guide the clinician to predict potential cases refractoriness to medical treatment for giggle incontinence (GI) and to
examine the effectiveness of different treatment modalities.
Material and methods: The data of 48 children referred to pediatric urology outpatient
clinic between 2000 and 2013 diagnosed as GI were reviewed. Mean age, follow-up, GI
frequency, associated symptoms, medical and family history were noted. Incontinence
frequency differed between several per day to less than once weekly. Children were
evaluated with uroflowmetry-electromyography and post-void residual urine. Clinical
success was characterized as a full or partial response, or nonresponse as defined by
the International Children’s Continence Society. Univariate analysis was used to find
potential factors including age, sex, familial history, GI frequency, treatment modality and dysfunctional voiding to predict children who would possibly not respond to
treatment.
Results: Mean age of the patients was 8.4 years (range 5 to 16). Mean follow-up time
and mean duration of asymptomatic period were noted as 6.7±1.4 years and 14.2±2.3
months respectively. While 12 patients were treated with only behavioral urotherapy
(Group-1), 11 patients were treated with alpha-adrenergic blockers and behavioral urotherapy (Group-2) and 18 patients with methylphenidate and behavioral urotherapy
(Group-3). Giggle incontinence was refractory to eight children in-group 1; six children in-group 2 and eight children in-group 3. Daily GI frequency and dysfunctional
voiding diagnosed on uroflowmetry-EMG were found as outstanding predictive factors
for resistance to treatment modalities.
Conclusions: A variety of therapies for GI have more than 50% failure rate and a standard treatment for GI has not been established. The use of medications to treat these
patients would not be recommended, as they appear to add no benefit to symptoms and
may introduce severe adverse effects.

Key words:
Urinary Incontinence;
Methylphenidate; Laughter

INTRODUCTION
Giggle incontinence (GI) or enuresis risoria (ER) is characterized by complete or involuntary
bladder emptying occurring only with giggling or
laughing while awake with normal bladder function
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at all other times (1). GI is different from stress incontinence and overactive bladder because it falls
under the urge type: laughter suddenly induces acute, uncontrollable urgency immediately followed by
micturition that cannot be stopped until the bladder
is completely empty. The pathophysiology of GI has
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been poorly understood and although giggle incontinence is thought to be fairly common, various pharmacological and behavioral therapies have limited
success and it is generally considered that there is no
known specific treatment for the disorder (2). Currently, available treatment strategies include standard
urotherapy, bladder and pelvic floor retraining and
methylphenidate (MPH) (3-5). For patients in whom
the MPH failed or was not tolerated, treatment focuses on behavioral modifications such as frequent
bladder emptying with alpha-blocker therapy (6).
The present study examined possible factors
that can guide clinician to predict cases refractory to
treatment of GI. The secondary outcome of the present study was to compare GI patients response to
treatment modalities of urotherapy, alpha-adrenergic
blockers and MPH.
MATERIALS AND METHODS
After approved by the institutional review
board, the data of 48 children referred to pediatric
urology outpatient clinic between 2000 and 2013
diagnosed as giggle incontinence were retrospectively investigated. The diagnosis of giggle incontinence was made by definition of the International
Children’s Continence Society (1). Detailed history
and physical examination, including neurologic examination, was performed in all children. Children
were also personally interviewed on voiding and defecation habits, and giggle incontinence. Data were
collected and analyzed on GI frequency, age, gender,
voiding patterns, associated symptoms, medical and
family history. Uroflowmetry with pelvic floor EMG
was used to evaluate dysfunctional voiding and urinary ultrasound measurement of post-void residual
urine. Children with other types of enuresis, urge incontinence, history of urinary tract infection or neurogenic voiding dysfunction and those with known
structural urinary tract obstruction or complex urinary tract malformations were excluded from study.
Patients were grouped into 3 groups. Group-1
consisted of children who were treated with only
behavioral urotherapy, Group-2 consisted of children
who were treated with behavioral urotherapy and alpha-adrenergic receptor antagonist (doxazosin) and
Group-3 consisted of children who were treated with
behavioral urotherapy and MPH.

Behavioral urotherapy consisted of hydration; maintaining an empty bladder including
timed and double voiding and avoiding bladder
stimulants (coffee, tea, etc.); toilet training and
bowel management. In Group-2 patients were
treated with doxazosin, 0.5mg dose per day and
in Group-3 patients were treated with MPH, 5mg
dose per day, for at least a 6-month period (3, 6,
7). They had all been informed of the prescription
and adverse effects.
Clinical success was characterized as a full
response—100% decrease in symptoms or less than
1 occurrence monthly, a partial response—50% to
89% decrease, or a nonresponse—0% to 49% decrease, as defined by the International Children’s
Continence Society (1).
All statistical analysis was performed
using SPSS ver.16.5 (Statistical Package for Social
Sciences for Windows 16.5 Inc., Chicago, Il, USA).
All values were expressed as mean±standard error
(SEM). Between groups, analyses were performed
using chi square test. Univariate Cox regression
analysis was performed to evaluate the predictors
for resistance to treatment modalities and the 95%
CI was selected, and p value of 0.05 was set for
statistically significance.
RESULTS
A total of 48 patients presented with giggle
incontinence at our institution between 2000 and
2013. Of these, 7 patients were excluded from study
due to missing data. The remaining 41 patients, 32
females and 9 males with a mean age of 8.4 years
(range 5 to 16 years) were identified. Patient characteristics are summarized in Table-1. There were
12 patients (male/female: 10/2) with a mean age
of 8.2 in Group-1, 11 patients (male/female: 7/4)
with a mean age of 8.3 in Group-2 and 18 children (male/female: 15/3) with a mean age of 8.6 in
Group-3. Mean follow-up time and mean duration
of asymptomatic period were noted as 6.7±1.4 years and 14.2±2.3 months, respectively. There were
no differences in age, sex, GI frequency, and family history between groups (p>0.05). On uroflowmetry-EMG, 4 (33%) patients in Group-1, 4 (36%)
patients in Group-2 and 6 (33%) in Group-3 were
found to have dysfunctional voiding.
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In Group-1, 8 children of 12 patients; in
Group-2, 6 of 11 patients and 8 children of 18 patients in Group-3 reported 0% to 49% decrease after at least 6 months of treatment and therefore the
outcome of treatment was considered refractor to
treatment. Univariate analysis was used to find potential factors including age, sex, familial history, GI
frequency and dysfunctional voiding (uroflowmetry-EMG) for predictive factors of treatment resistance.
Daily GI frequency (OR; 1.910, 95% CI 1.338-2.845;
p=0.041) and dysfunctional voiding, (OR; 2.128, 95%
CI 1.244-3.196; p=0.012) were statistically significantly associated with resistance to medical treatment in
univariate analyses (Table-2).
DISCUSSION
GI is a rare condition with unknown cause
that is different from stress incontinence and overactive bladder. Typically GI patients report incontinence only with laughter. The incidence may be hidden
because of affected patients modify their behavior to
avoid embarrassments in social life. The pathophysiology of GI has not been understood therefore a
specific treatment has not been established and there
is no widely accepted treatment of choice.
In the current study, we have determined the
predictor factors of refractoriness to treatment modalities for GI and to the best of our knowledge, there is no
study evaluating the predictors for resistance to tre-

atment modalities of GI that can guide the clinician
to predict potential cases refractory to medical treatment. A second goal of our study was to evaluate the
success of behavioral urotherapy, alpha-adrenergic
blockers and MPH treatment for GI and we found
that similar patient populations of study groups are
refractory to treatments.
Present study reports that daily GI frequency
and dysfunctional voiding diagnosed on uroflowmetry-EMG were the potential predictors of resistance
to treatment modalities. Although GI is supplemented by the absence of other voiding symptoms and
usually established on history, similar to our study
Richardson et al. (5) reported 40% of the patients had
dysfunctional voiding sequel diagnosed with uroflowmetry-EMG. The children with GI improved sphincter tone and muscle recruitment using biofeedback
techniques, supplemented behavior modifications
and pharmacotherapy or avoided the need for
pharmacotherapy when at least 4 sessions were
performed. Additionally, Chandra et al. (2) hypothesized that GI might be secondary to detrusor
instability since 95% of their patients had concomitant dysfunctional voiding symptoms in contrast to GI etiology as defined by the International Children’s Continence Society (1). Despite the
majority of past studies GI showed some subjective improvement in lower urinary tract function.
Chang et al. (8) reported that MPH is one of the
primary treatment related to increasing urethral

Table 1 - Characteristics of patients with GI.

12
8.2±2.0
10/2

Group 2
(alpha blocker+behavioral
urotherapy)
11
8.3±1.6
7/4

Group 3
(MPH+behavioral
urotherapy)
18
8.6±1.6
15/3

3 (25%)
4 (33%)
5 (42%)
5 (42%)
0 (0%)

3 (28%)
4 (36%)
4 (36%)
5 (39%)
1 (9%)

4 (22%)
7 (39%)
7 (39%)
7 (39%)
6 (33%)

4 (33%)
8 (66%)

4 (36%)
6 (54%)

4 (22%)
8 (44%)

Group 1
(behavioral urotherapy)
No. Patients
Age in years
Gender (M/F)
Frequency GI
Daily
Weekly
Less than weekly
Family history
Full response
Partial response
Refractor to treatment (nonresponse)
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Table 2 - Univariate logistic regression analysis of predictors for resistance to medical treatment of GI.
Variable

OR

95%Cl

P value

1.008

0.934-1.125

0.869

Male

1.000

0.952-2.146

0.074

Female

1.838
1.338-2.845

0.041

1.244-3.196

0.012

Age
Sex

GI frequency
Less Than weekly

1.000

Weekly

1.000

Daily

1.910

Dysfunctional voiding
Negative

1.000

Positive

2.128

Family History

1.594

0.942-1.955

0.561

0.836-2.024

0.362

Treatment Modality
MPH+BU

1.000

Alpha blocker+BU

1.000

BU

1.322

MPH = methylphenidate; BU = behavioral therapy

closure pressure while the relationship between
GI and detrusor overactivity was not possible to
be established in their study even including urodynamic parameters. Botulinum toxin A injection
has also been used for the treatment of GI that
might be related to detrusor overactivity (9). Sher
and Reinberg showed that GI has a functional
relationship to cataplexy and narcolepsy with a
common pathophysiological basis since laughter
or emotion may trigger changes in muscle tone
(10). They have shown that stimulant medication
such as MPH may be successful in their 7 pediatric patients. Both GI and narcolepsy are centrally
mediated disorders and share a common pathophysiological basis, which is related to receptor-mediated imbalance of cholinergic and monoaminergic systems. Blockage of norepinephrine
uptake mediates the anti-cataplectic effect of currently prescribed antidepressants, while blockade
of dopamine uptake and/or stimulation of dopamine release mediate the awake-promoting effect
of central nerve system stimulants (11). Therefore,
MPH, behaving mainly as a dopamine reuptake
inhibitor, is a common therapy for GI and narcolepsy. Berry et al. also reported an 80% cure rate

of MPH for GI in 12 of 15 patients. In our study,
patients treated with MPH reported 44% failure
rates (8/18). Our results with MPH were inferior to
previous reports that may be related to single day
5mg MPH usage in our study; the drug is typically
administered in multiple daily doses in other clinical settings, based on body weight or body surface
area due to its short half-life.
In our daily practice, children with urinary
incontinence have behavioral modifications such
as frequent bladder emptying with alpha-blocker
therapy as a treatment option. GI patients have
the same alpha-blocker therapy with bladder emptying treatment and similar to the MPH treatment
for GI, children may sometimes be presented with
resistance to such therapies. Stimulation of the
large concentration of alpha-receptors found in
the region of the bladder neck and urethra results
in increased outlet resistance. Cain and colleagues
(6) reported on 55 consecutive children with urinary incontinence and inadequate bladder emptying
treated with Doxazosin at a dose of 0.5-2mg/day
in addition to other ‘standard’ therapy. They found
an 88% reduction in post-void residual urine volumes, improvement in urinary incontinence in

337

ibju | Prognosis of structured therapy for giggle incontinence

83% and a reduction in urgency in 70% although
convincing evidence is still awaited.
Population studies indicate that a major
narcolepsy/cataplexy gene is linked to HLA-DR2, which may be related with the strong positive family history of giggle incontinence (10,
12). A positive family history was reported in a
previous study for giggle incontinence in 13%
of the patients that it was not found as a predictor factor for refractoriness to treatment of GI
in our study (2).
Unfortunately, our study involved a relatively small number of study groups with unreachable
lack of information, which is the major limitation of
retrospective review. Future multicenter studies encompassing larger sample size incorporating a prospective double-blind placebo control design with
longer follow-up periods are needed to evaluate the
success of treatment modalities, predictors that affect
the success of treatment modalities and relationship
between GI and detrusor inability.
CONCLUSIONS
Despite the retrospective and non-randomized nature, the results of the present study revealed that medical therapy for GI is accompanied
with a failure rate of more than 50%, regardless
of the association with any kind of drug therapy.
Based on the data from the present study, the use
of medication in these patients should be avoided
because they appear to add no benefit to the patients and may introduce severe adverse effects.
CONFLICT OF INTEREST

Continence Society. J Urol. 2014;191:1863-1865.e13.
Chandra M, Saharia R, Shi Q, Hill V. Giggle incontinence
in children: a manifestation of detrusor instability. J Urol.
2002;168:2184-7.
3. Berry AK, Zderic S, Carr M. Methylphenidate for giggle
incontinence. J Urol. 2009;182:2028-32.
4. Tekgul S, Dogan HS, Hoebeke PS, Kocvara R, Nijman JM,
Radmayr C, et al. Guidelines on Paediatric Urology. European
Association of Urology 2014 Update March 2013 Available
at:
http://www.uroweb.org/gls/pdf/23%20Paediatric%20
Urology _LR%20March%2025th.pdf Access date: 06 Jun
2014.
5. Richardson I, Palmer LS. Successful treatment for giggle
incontinence with biofeedback. J Urol. 2009;182:2062-6.
6. Cain MP, Wu SD, Austin PF, Herndon CD, Rink RC. Alpha
blocker therapy for children with dysfunctional voiding and
urinary retention. J Urol. 2003;170:1514-5.
7. Kramer SA, Rathbun SR, Elkins D, Karnes RJ, Husmann
DA. Double-blind placebo controlled study of alphaadrenergic receptor antagonists (doxazosin) for treatment
of voiding dysfunction in the pediatric population. J Urol.
2005;173:2121-4.
8. Chang JH, Lee KY, Kim TB, Yoon SJ, Lee T, Kim KH. Clinical
and urodynamic effect of methylphenidate for the treatment
of giggle incontinence (enuresis risoria). Neurourol Urodyn.
2011;30:1338-42.
9. Wefer B, Seif C, van der Horst C, Jünemann KP, Braun PM.
[Botulinum toxin A injection for treatment-refractory giggle
incontinence]. Urologe A. 2007;46:773-5.
10. Sher PK, Reinberg Y. Successful treatment of giggle
incontinence with methylphenidate. J Urol. 1996;156:656-8.
11. Nishino S, Okura M, Mignot E. Narcolepsy: genetic
predisposition and neuropharmacological mechanisms.
Sleep Med Rev. 2000;4:57-99.
12. Parkes, J. D.: Disorders of sleep. In: Neurology in Clinical
Practice. Edited by W. G. Bradley, R. B. Daroff, G. M. Fenichel
and C. D. Marsden. Boston: Butterworth-Heinemann. 1989;
pp. 1479-1506.
2.

None declared.

_______________________
Correspondence address:

REFERENCES
1.

Austin PF, Bauer SB, Bower W, Chase J, Franco I, Hoebeke
P, et al. The standardization of terminology of lower urinary
tract function in children and adolescents: update report from
the Standardization Committee of the International Children’s

338

Onur Telli, MD
Department of Paediatric Urology
School of Medicine, Ankara University
Sihhiye, Ankara 06100, Turkey
Telephone: + 90 506 598-7517
E-mail: onurtelli@yahoo.com

Vol. 42 (2): 339-345, March - April, 2016

ORIGINAL ARTICLE

doi: 10.1590/S1677-5538.IBJU.2014.0672

Adult urethral stricture: practice of Turkish urologists
_______________________________________________
Mehmet Akyuz 1, Zulfu Sertkaya 1, Orhan Koca 1, Selahattin Calıskan 1, Musab Ali Kutluhan 1, Muhammet
Ihsan Karaman 1
1

Department of Urology, Haydarpasa Numune Training and Research Hospital, Istanbul, Turkey

ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Objectives: To evaluate national practice patterns in the treatment of male anterior
urethral strictures among Turkish urologists.
Materials and Methods: A survey form including 12 questions prepared to determine
active Turkish urologists’ approach to diagnosis and treatment of the adult urethral
stricture (US) were filled out. Based on the survey results, the institutions which 218
urologists work and their years of expertise, methods they used for diagnosis and treatment, whether or not they perform open urethroplasty and timing of open urethroplasty were investigated.
Results: Optic internal urethrotomy and dilatation are the most commonly used minimal invasive procedures in treatment of US with the ratios of 93.5% and 63.3% respectively. On the other hand it was seen that urethroplasty was a less commonly used
procedure, compared to minimal invasive techniques, with the ratio of 36.7%. Survey
results showed us that the number of US cases observed and open urethroplasty procedures performed increases with increasing years of professional experience.
Conclusions: As a method demanding special surgical experience and known as a
time-consuming and challenging procedure, open urethroplasty will be able to take a
greater part in current urological practice with the help of theoretical education and
practical courses given by specific centers and experienced authors.

Key words:
Urethra; Therapeutics; Pathology

INTRODUCTION
Urethral stricture is a well-known and common problem in pathology which, as the result of
scar formation, causes stenosis of urethral lumen
in the subepithelial tissue (1). Even though treatment of urethral stricture due to different etiological reasons keeps improving, it is still one of the
most challenging and complex issues in urological
practice (2). Different minimally invasive procedures like periodic dilatation, direct visual internal
urethrotomy (DVIU) and urethral stent placement
are commonly applied forms of treatment. The minimally invasive procedure is easy to perform and
also, this method can be used more than once on
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the same patient. The fact that results, in the long
term, have not shown to be satisfactory has made
definitive urethroplasty a necessity (3, 4).
Although it is a method which is technically more complicated and needs expertise, open
urethroplasty is a method which has been effective over the last century with remarkably high
success rates (5). While long-term success of minimally invasive surgery is about 50%, the success
of open urethroplasty is over 90% (6, 7). As there
is no consensus of the best form of treatment of
urethral stricture, urologists seem to have doubts
in deciding whether to use the minimally invasive
procedure which is an easy method of treatment
that has shown to be less effective in the long run,
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or open urethroplasty which is a more complex
and time consuming procedure, but has excellent
long term results.
As a consequence, various studies show
that different approaches can be seen on a national and international level in diagnosis, treatment and patient follow-up in cases of urethral
stricture (8-10). In this study our aim is to define
which techniques are used by Turkish urologists
in the process of diagnosis and treatment of urethral stricture, how often open urethroplasty and
minimally invasive methods are used and the relationship of choice of treatment with the institutions the urologists work for.
MATERIALS AND METHODS
On the 22nd National Congress of Urology in Turkey in 2012, a survey called “Approach
to urethral stricture survey form” consisting of 12
questions (Table-1), prepared to define approaches
of Turkish urologists to diagnosis and treatment
of urethral stricture, was given to participants to
be filled out. 274 participants who filled the form
were included in the study. 56 participants were
excluded as some of them were still residents and
some experts were also excluded due to the fact
that their survey forms were not filled out completely.
The 218 urologists who were a part of this
study represent 15% of all urologists in Turkey.
The results of this survey have revealed relevant
information about the 218 urologists who have
taken part in this study. The results show which
institutions the urologists work for and also give
information about their years of expertise. Furthermore, data could be found on the methods
used by the participants for diagnosing and forms
of treatment used. Also, the results present us with
information on whether the participants performed
open urethroplasty or not, in which circumstances
they tend to use open urethroplasty and the reasons for ruling it out. Nevertheless, urethroplasty
rates were checked upon and research was done to
get information about the impact that institutions
have on the decisions which the urologists have to
make when it comes to the method of treatment
when they choose to perform surgery.

For statistical analysis, the computer programme SPSS® for Windows was used. The Student T test and Mann Whitney U test were used
for data analysis. A P value<0.05 was considered
statistically significant.
RESULTS
The results of the study are summarized in
Table-2. According to the survey results, the most
commonly used methods in the diagnosis of urethral stricture in Turkey were urethrocystoscopy
(85.3%), uroflowmetry (69.7%) and retrograde urethrography (55.0%). Ultrasound and urethral calibration were rarely used methods for the diagnosis
of urethral stricture (0.9%).
Optic internal urethrotomy and dilatation
are the most commonly used minimally invasive
procedures in treatment of urethral stricture with
the ratios of 93.5% and 63.3% respectively. On the
other hand, urethroplasty with the ratio of 36.7% is
a less common procedure, compared to other minimally invasive techniques. According to the results of the survey, 63.3% of the urologists stated
that they did not perform open urethroplasty while
8.2% of the participants used urethral stents and
3.7% performed perineal urethrostomy. The survey
results showed that as the physician’s years of experience increase, so does the number of open urethroplasty procedures that they perform in cases of
urethral stricture.
When the institution that employs the urologist who performs open urethroplasty procedures
is taken into consideration, it can be said that no
statistically significant differences were seen between training-research hospitals and university
hospitals. On the other hand, statistically significant
differences were seen when training-research hospitals and university hospitals were compared with
other hospitals. Results of the evaluation of minimally invasive methods used in hospitals show that
training-research hospitals and university hospitals
had similar results in contrast to other hospitals
where the methods were applied at a significantly
higher rate. When techniques of open urethroplasty are compared, it can be said that the difference
between research-training hospitals and university
hospitals were statistically significant (Table-3).
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Table 1 - Survey Form.
Survey Form For Approaching Urethral Structure
1) Mark the institution you work for.
a) University Hospital b) Training and Research Hosp. c) Other
2) How many years have you worked in your field of experience?
a) 1-3 y b) 4-6 y c) 7-9 y d) >10 y
3) How many patients with urethral stricture problems did you treat in 1 year?
a) 1-5 b) 6-10 c) 11-20 d) >20
4) How do you diagnose urethral stricture? (more than one answer is possible)
a) Retrograd – anterograd urethrography b) Urethrocystoscopy c) Uroflowmetry d) USG e) Other
5) Which technique do you use for the treatment? (more than one answer is possible)
a) Dilatation b) Optical internal urethrotomy c ) Open urethroplasty d) Urethral stent
e) Perineal urethrostomy
6) How do you specify the indication of open urethroplasty?
a) Age of the patient b) Length and localization of the structure
c) Number of the previous urethral structure operations d) Failure of other techniques e) All
7) When do you perform / direct the patient to open urethroplasty?
a) First diagnosis of the structure b) First failure of internal urethrotomy
c) Second failure of internal urethrotomy d) Third failure of internal urethrotomy e) Never
8) Do you perform open urethroplasty?
a) No b) Yes
9) Which technique do you use in open urethroplasty? (more than one answer is possible)
a) End to end anastomosis b) Dermal graft c) Buccal mucosal graft
10) When did you perform your last open urethroplasty?
a) Last month b) In this year c) A few years ago d) Don’t remember e) I refer these patients
11) Do you think open urethroplasty is ignored in Turkey?
a) Yes b) No c) No idea
12) If your answer is yes to Q11, the reason for this can be:
a) Open urethroplasty is a hard procedure.
b) The specialists lack experience.
c) Endoscopic surgery is more applicable and has better outcomes.
d) The open urethroplasty treatment rate is low.
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DISCUSSION

Table 2 - Survey Results.
Variables

No (%)

Institute
Training-research hospital

58 (26.6)

University hospital

60 (27.5)

Other (Private – State hospital)

100 (47.9)

Professional Experience
1-3 y

34 (15.6)

4-6 y

20 (9.2)

7-9 y

50 (22.9)

10 y and above

114 (52.3)

Urethral structure treatment per year
1-5 cases

12 (5.5)

6-10 cases

26 (12.9)

11-19 cases

70 (32.1)

20 and above cases

110 (50.5)

Methods for Diagnosis
Retrograde urethrography

120 (55.0)

Urethrocystoscopy

186 (85.3)

Uroflowmetry

152 (69.7)

USG and other

2 (0.9)

Methods for Treatment
Urethral dilatation

138 (63.3)

Internal urethrotomy

204 (93.5)

Urethroplasty

80 (36.7)

End-to end anostomosis

80 (36.7)

Buccal graft

48 (22)

Dermal graft

22 (10)

Urethral stent

18 (8.2)

Perineostomy

8 (3.7)

Perform open urethroplasty?
Yes

80 (36.7)

No

138 (63.3)

Time of referral to open urethroplasty
First diagnosis
After 1st failure

2 (0.9)
12 (5.6)

After 2nd failure

72 (33.0)

After 3rd failure

122 (55.9)

Never

10 (4.6)

Is open urethroplasty ignored?
Yes

168 (77.0)

No

26 (11.9)

No idea

24 (11.1)

Reasons for ignoring open urethroplasty
Difficulty

94 (43.1)

Lack of experience

144 (66.0)

Endoscopic procedures are easier
and more successful

100 (45.8)

Urethroplasty lacks success

30 (13.7)

Urethral stricture has been known for a
long time, the symptoms differ from a mild decrease in urine flow velocity to inability to void and
as it has a high recurrence rate after treatment it
is considered a serious urological problem (1-3).
Within the last 30 years, a significant change in
the treatment algorithm of urethral stricture, caused by trauma, infection, idiopathic reasons and
iatrogenic reasons like transurethral surgery, catheterization and cystoscopy, was observed from
more frequently performed minimally invasive techniques to definitive urethroplasty (4, 5).
In van Leeuwen et al.’s research from the
Netherlands, 72% of the urologists use urethrography in the diagnosis of urethral structure, on
the other hand, urethrography use in Palminteri
et al. research is at a surprisingly low rate of 16%
indicating the denial of the test by the Italian patients and acceptance of the technique as invasive (9, 10). It is observed that ultrasonography is
seldom used in the diagnosis of urethral stricture
(0.9%) but uroflowmetry (69.2%) and urethrocystoscopy (85.3%) is frequently used. In our study
we have observed that the ratio of using retrograde urethrography, which is the basic assessment
method, is 55%.
Firstly described by Sachse in 1974, cold-cut direct visual internal urethrotomy (DVIU) is
a popular method that is used frequently, easily
and safely in current urological practices (11).
According to Pansadoro and Heyns’s studies, recurrence ratios after the first, second and third
DVIU, are 61%, 100% and 100% respectively in a
4 year patient follow-up (4, 12). In a prospective, randomized study that compares optical urethrotomy to dilation, no significant difference
was shown between both methods in the aspect
of the recurrence of the stenosis (13). According to our results, the most frequent methods
used for adult urethral stricture by urologists
in Turkey are minimally invasive methods such
as DVIU and urethral dilatation. Urologist that
took the survey indicated that they use DVIU
(93.5%) and dilatation (63.3%). These results are
similar with the national survey results of the
USA, the Netherlands and Italy (8-10).
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Table 3 - Procedures in urethral stricture treatment according to the institutions.

Doing urethroplasty or not

Training and
Research Hosp
No (%)

University
Hospital
No (%)

Other Hospital
No (%)

Yes

30 (37.5)

34 (42.5)

16 (20.0)

No

28 (20.3)

22 (15.9)

88 (63.8)

Optic internal
urethrotomy

P Value
P1:0.20
P2:0.002
P3:0.001
P1:0.32

56 (27.4)

54 (26.4)

94 (46.0)

P2:0.001
P3:0.001
P1:0.08

Procedure

Dilatation

30 (21.7)

40 (28.9)

68 (49.2)

P2:0.001
P3:0.001
P1:0.20

Urethroplasty

30 (37.5)

34 (42.5)

16 (20.0)

P2:0.002
P3:0.001

End to end
anastomosis

Methods for urethroplasty

P1:0.05
28 (34.7)

33 (41.3)

19 (23.9)

P2:0.018
P3:0.001
P1:0.046

Buccal mucosal
graft

18 (37.5)

Dermal graft

12 (54.5)

22 (45.8)

8 (16.7)

P2:0.01
P3:0.001
P1:0.10

10 (45.5)

0 (0.0)

P2<0.001
P3<0.001

P1 = Training-research hospitals – University hospitals
P2 = Training-research hospitals – Other hospitals
P3 = University hospitals – Other hospitals

Our observations showed that 8.2% of urologists use urethral stents which is associated with
restenosis and complications, and which fails to
show long-term effects. Urethral stent usage is
1.3% in van Leeuwen’s study, 12% in Palminteri’s
and 23.4% in Bullock’s study (14, 15). The perineostomy implementation ratio is 3.7% and it shows
similarity with the other survey results.
Open urethroplasty is the best and most
definitive surgical technique in strictures in which
minimally invasive techniques failed: cases with
complete obstruction, long and multiple strictures and in serious spongiofibrosis. This technique

which requires technical skills and good experience has a success rate of about 90-95% and a recurrence rate of 2-7% (16, 17). 36.7% of our survey
participants perform open urethroplasty. In other
studies this rate is about 29-42% (8-10). According
to four different national survey studies, there are
no serious differences in diagnosis and treatment
of urethral stricture among urologists. When
we compared the techniques used in open urethroplasty, we saw that end-to-end anastomosis
was more frequently used than graft techniques.
The reason for more frequent use of end-to-end
anastomosis rather than graft techniques may be
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not combining a complicated procedure which
requires special surgical experience, special care
and special instrumentation with another complicated procedure.
One of the interesting results of our study is the relationship between the institution the
treating physician works for and the treatment techniques for urethral stricture. When we compared the use of open urethroplasty and minimally
invasive techniques between university hospitals
and training and research hospitals where academic urologists work, there was no significant
difference. On the other hand, there was a significant difference between them when compared
with urologists working in other hospitals. Another result of our study is that 77% of urologists
ignored open urethroplasty and the main reason
for this was a lack of experience (66%). For this
reason, just as stated in the study of Bullock et al.,
due to financial worries and concerns minimally
invasive procedures are performed more frequently than definitive urethroplasty (8).
Another interesting result of our study was
that open urethroplasty is generally preferred after
two to three unsuccessful DVIUs in urethral stricture. A rate of 0.9% in preferring open urethroplasty in the first diagnosis makes us think that
primarily minimally invasive techniques are preferred in almost all urethral strictures. However,
according to literature in this field, multiple dilatations and internal urethrotomy procedures lower
the success rate of urethroplasty and affect the results negatively. Updated survey results show that
urologists lead their patients to urethroplasty after
the 2nd and 3rd failure (75% in the study of Bullock
et al. and 88.9% in our study (8, 18, 19).
A relatively low number of participants
and the preference of the urologists who attended
the congress can be seen as the limitations of our
research. Likewise, the usage of an invalid form
has been another limitation for our research.
CONCLUSIONS
Minimally invasive methods are the most
frequently used procedures in the treatment of
urethral stricture in Turkey as observed in the
survey results. These methods became popular be-

cause they are easily applicable and show good
results in short term, while on the other hand, in
the long term, stricture relapse is the most important flaw. End-to-end anastomosis and urethroplasty with buccal graft is less frequently used.
Open urethroplasty, which is a method demanding
special surgical experience and is known as a time-consuming and challenging procedure, can be
more frequently performed in the current urological practice with the help of theoretical education
and practical courses given by specific centres and
experienced authors.
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Purpose: We investigated the association between National Institute of Health category
IV prostatitis and prostate-specific antigen levels in patients with low-risk localized
prostate cancer.
Materials and Methods: The data of 440 patients who had undergone prostate biopsies
due to high PSA levels and suspicious digital rectal examination findings were reviewed retrospectively. The patients were divided into two groups based on the presence of accompanying NIH IV prostatitis. The exclusion criteria were as follows: Gleason
score>6, PSA level>20ng/mL, >2 positive cores, >50% cancerous tissue per biopsy,
urinary tract infection, urological interventions at least 1 week previously (cystoscopy,
urethral catheterization, or similar procedure), history of prostate biopsy, and history
of androgen or 5-alpha reductase use. All patient’s age, total PSA and free PSA levels,
ratio of free to total PSA, PSA density and prostate volume were recorded.
Results: In total, 101 patients were included in the study. Histopathological examination revealed only PCa in 78 (77.2%) patients and PCa+NIH IV prostatitis in 23 (22.7%)
patients. The median total PSA level was 7.4 (3.5–20.0) ng/mL in the PCa+NIH IV
prostatitis group and 6.5 (0.6–20.0) ng/mL in the PCa group (p=0.67). The PSA level
was≤10ng/mL in 60 (76.9%) patients in the PCa group and in 16 (69.6%) patients in
the PCa+NIH IV prostatitis group (p=0.32).
Conclusions: Our study showed no statistically significant difference in PSA levels
between patients with and without NIH IV prostatitis accompanying PCa.

Key words:
Prostatitis; Prostatic Neoplasms;
prostate-specific antigen (146154) [Supplementary Concept]

INTRODUCTION
Prostate-specific antigen (PSA) is the most
practical tumor marker used in the diagnosis of
prostate cancer (PCa). Measurement of PSA levels
has marked a new era in the diagnosis of PCa (1).
PSA is a serine protease that is produced almost
exclusively by the epithelial cells of the prostate.
PSA is not a cancer-specific marker; rather, it is
organ-specific (2). Therefore, its serum levels may
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increase in nonmalignant conditions such as benign prostate hypertrophy (BPH) and prostatitis.
The histological architecture of the prostate is disturbed in both PCa and prostatitis, causing greater PSA leakage from the lumen of the prostatic
glands into the circulation, increasing PSA levels.
The incidence of clinically insignificant
PCa has increased along with the rise in the frequency of PSA screening and multicore biopsy.
Therefore, many patients with PCa may undergo
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unnecessary definitive treatment. Conservative
treatment options such as active surveillance
have been proposed to decrease the incidence of
overtreatment in this subgroup of patients. The
risk classification system for localized PCa described by D’Amico et al. (3), which defines low
risk as a PSA level<10ng/mL, Gleason score≤6,
and clinical stage of T1 to T2a, is one of the most
frequently used risk classification systems to determine the need for active surveillance. The new
National Comprehensive Cancer Network (NCCN)
guidelines (2014 version 2) clinically divide localized PCa into four groups based on pathological results and clinical parameters: very low
risk, low risk, intermediate risk, and high risk.
In addition to the classification by D’Amico et al.
(3), the NCCN classification adds a very-low-risk
group defined as a PSA density (PSAD) <0.15ng/
mL/g, fewer than three positive prostate biopsy cores, and≤50% cancerous tissue in any core. The criteria added to the low-risk group are a clinical stage
of T1 to T2a, Gleason score≤6, and PSA<10ng/mL.
Active surveillance is included in the treatment protocol in both groups, and the treatment can be tailored according to the patient’s life expectancy (4).
Several studies have shown that active
surveillance is associated with very low progression and cancer-specific death rates in selected
low-risk patients (5-7). This treatment option seems rational in low-risk patients with a life expectancy of>10 years.
National Institute of Health (NIH) category IV (asymptomatic) prostatitis is described as
the presence of inflammatory cells in the biopsy
specimen secondary to a high PSA level in an
asymptomatic patient (8-10). Considering that
most patients with newly diagnosed PCa are in
stage T1c and that asymptomatic prostatitis increases the PSA level, one wonders whether the
addition of prostatitis to PCa further increases
the PSA level. If this is the case, patients in the
NCCN very-low-risk and low-risk groups may be
reclassified in the intermediate-risk group only
because of a PSA level>10ng/mL, and their treatment strategy may change completely. Thus,
we investigated the effects of concurrent NIH IV
prostatitis on PSA levels in patients with low-risk localized PCa.

MATERIALS AND METHODS
After approval from the local ethics committee, the data of 440 patients who had undergone
prostate biopsies due to high PSA levels and suspicious digital rectal examination (DRE) findings
in our hospital from 2012 to 2014 were reviewed
retrospectively. The patients were divided into two
groups according to the presence of accompanying
NIH IV prostatitis. The exclusion criteria were as
follows: Gleason score>6, PSA level>20ng/mL, >2
positive cores, >50% cancerous tissue per biopsy,
urinary tract infection, urological interventions at
least 1 week previously (cystoscopy, urethral catheterization, or similar procedures), a history of
prostate biopsy, and a history of androgen or 5-alpha reductase use.
The patient’s age, total PSA (tPSA) and free
(fPSA) levels, f/tPSA, PSAD, and prostate volume
(PV) were recorded. PSA was measured at least
three times in all patients. The last pre-biopsy PSA
measurement was used as the final value. Transrectal ultrasonography (TRUS)-assisted systematic 12-core prostate biopsy was performed in all
patients. TRUS was performed using a LOG-13,
41123WS1 ultrasonography system (General Electric) with a 6.5-MHz biplane transrectal probe. The
patients were given prophylactic antibiotics 1 day
before biopsy. PV was calculated using TRUS and
the ellipsoid formula (height×width×length×0.52).
The histopathological preparations were examined
again for NIH IV prostatitis by an experienced uropathologist in the pathology clinic of our hospital.
NIH IV prostatitis was determined by the presence of inflammatory cell infiltration in the prostate
biopsy specimen in the absence of symptoms.
The data analysis was performed using
SPSS for Windows, version 11.5 (SPSS Inc., Chicago, IL, United States). Descriptive statistics
for nominal variables and variables with a non-normal distribution are shown as the numbers
of cases and (%), and the medians (min–max),
respectively. The significance of differences in
median values between the groups was investigated with the Mann–Whitney U test. Nominal
variables were assessed by Pearson’s chi-squared
or Fisher’s exact test. A p value<0.05 was considered statistically significant.
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RESULTS
In total, 101 patients fulfilled the inclusion criteria and were included in the study. Histopathological examination revealed PCa only in
78 (77.2%) patients and PCa+NIH IV prostatitis in
23 (22.8%) patients. The median patient age was
66 (43–76) years in the PCa group and 67 (59–76)
years in the PCa+NIH IV prostatitis group (p=0.45).
The median tPSA level was 7.4 (3.5–20.0) ng/
mL in the PCa+NIH IV prostatitis group and 6.5
(0.6–20.0) ng/mL in the PCa group. Although the
median PSA level was higher in the PCa+NIH IV
prostatitis group, the difference between the groups
was not statistically significant (p=0.67).The median PV was 35 (15–98) mL in the PCa group and
40 (20–90) mL in the PCa+NIH IV prostatitis group
(p=0.03). The difference between the groups was
statistically significant. The data of the two groups
are presented in Table-1. The PSA level was≤10ng/
mL in 60 (76.9%) patients in the PCa group and in
16 (69.6%) patients in the PCa+NIH IV prostatitis
group (p=0.32). The difference between the groups
was not statistically significant. In PCa group, 22 of
78 (28.2%) patients were very low risk patients, and
38 (48.7%) of them were low risk patients. There
were 10 (43.5%) patients with very low risk, and
6 (26.1%) patients with low risk in PCa+NIH prostatitis group (p=0.15). Cancer was detected in one
core in 49 of 78 (62.8%) patients in PCa group, in
the same way there was tumor in one core in 18
of 23 (66.3%) patients in PCa+NIH IV prostatitits
group (p=0.16). The mean percent of tumor in the
cores was 20%±8.7 in PCa group while this value
was found as 20%±9.3 in the other group (p=0.72).
DISCUSSION
Eighty-five percent of patients with PCa
are diagnosed at>65 years of age (11). PCa is the
most frequent visceral malignant neoplasm in
adult males (12). After PSA measurement came
into use, the incidence of locoregional disease increased and that of metastatic disease decreased
(13). Most cases of PCa were diagnosed according
to abnormal DRE findings, high PSA levels, or
both in the 1980s and early 1990s. However, most
cases diagnosed today are clinically nonpalpable

(stage T1c). The optimal treatment is chosen according to the stage of the disease. Therefore, for
correct staging, it is important to know the factors
that affect the parameters used for staging of PCa.
PSA is a serine protease belonging to the
human kallikrein-3 group. It is an organ-specific
marker that is produced primarily in the luminal
epithelial cells of the prostate (14, 15). PSA production in PCa is not excessively higher than that
of the normal prostate tissue (16). A high serum
PSA level in patients with PCa is considered to be
due to disruption of the cellular architecture of the
gland (17). Loss of the barrier comprising the basal
layer and basal membrane in the normal prostate
gland results in leakage of PSA into the circulation. This may also be seen in other diseases of the
prostate gland, such as prostatitis. Additionally,
procedures such as prostate massage and prostate
biopsy cause an increase in PSA level secondary to
prostate manipulation (17, 18). Patients with BPH
treated by finasteride or other 5-alpha reductase
agents show an approximately 50% decrease in
their PSA levels. Therefore, we excluded patients
with a history of urological operations and those
using agents that can affect the PSA level.
Most patients diagnosed with PCa have a
localized stage (cT1c) of clinically insignificant
cancer; thus, some patients may be overtreated
by definitive therapies. Current guidelines recommend active surveillance for young patients
who are in the clinically insignificant and low-risk group with a life expectancy of>10 years
(4). The inclusion criteria for active surveillance
with the low risk of cancer progression are a PSA
level≤10ng/mL, biopsy Gleason score≤6, ≤2 positive cores, ≤50% cancerous tissue per biopsy, and
a clinical stage of cT1c to T2a. Radical prostatectomy, which is a considerably more invasive procedure, is therefore delayed. Several studies have
shown very low progression and cancer-specific
death rates with active surveillance performed in
well-selected low-risk groups (5-7). Various nomograms have been developed to predict the prognosis of PCa and select the appropriate treatment.
The most frequently used and simplest nomogram
was developed by D’Amico et al. (3). In this classification system, patients diagnosed with PCa are
divided into low-, intermediate-, and high-risk
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groups according to their preoperative PSA level,
clinical stage, and Gleason score. Another frequently used nomogram involves the Epstein criteria.
The difference in this classification system is the
absence of the PSA level among the criteria and the
inclusion of the PSAD. This classification system
indicates that the PSAD should be <0.15ng/mL in
the low-risk group (19). We also investigated the
effect of NIH IV prostatitis on PSAD in the present
study and found similar PSADs in both groups (Table-1). This result indicates that NIH IV prostatitis
does not affect PSAD.
NIH category IV prostatitis is an asymptomatic inflammatory prostatitis. Such patients may
seek treatment for BPH, PCa, high serum PSA levels, or infertility. Inflammatory cells are seen in

increased PSA levels. However, the PSA range was
wider and the study population was more heterogeneous in their study than in this work.
The PSA level increases as the PV increases. Each 1-mL increase in the PV causes a 4%
increase in the PSA level (21). Although the median PV was higher in our PCa+NIH IV prostatitis
group (40 versus 35mL, respectively; p=0.035), the
PSA levels in this group were not different from
those in the PCa group.
The absence of significantly higher PSA
levels in the PCa+NIH IV prostatitis group in our
study indicates that prostatitis accompanying PCa
does not cause any additional increase in PSA levels. Therefore, it is not possible to evaluate low-risk patients as intermediate-risk patients.

Table 1 . The comparison of age, tPSA and fPSA levels, f/tPSA ratio, and prostate volumes of the groups.
PCa (n=78)

PCa + NIH IV prostatitis (n=23)

p value

Age (years)

66 (43-76)

67 (59-76)

0.45

tPSA (ng/mL)

6.5 (0.6-20)

7.4 (3.5-20)

0.67

f PSA (ng/mL)

0.95 (0.08-3.8)

0.88 (0.31-2.67)

0.78

f/t PSA

0.14 (0.03-0.29)

0.13 (0.04-0.21)

0.32

PV (mL)

35 (15-98)

40 (20-90)

0.031*

0.20 (0.02-0.69)

0.16 (0.05-0.59)

0.54

PSAD

PSAD = PSA Density; * = statistically significant.

prostate biopsy specimens, histopathological examination of transurethral resection bites performed
due to PCa or BPH, or microscopic examination of
expressed prostatic secretion or semen.
Does the presence of NIH IV prostatitis increase the PSA level in patients with localized PCa? In
the present study, the median PSA level was higher
in the PCa+NIH IV prostatitis group than in the PCa
group; however, the difference was not statistically
significant (7.4 (3.5–20.) versus 6.5 (0.6–20.0) ng/
mL, respectively; p 0.67). This finding was considered to indicate that NIH IV prostatitis accompanying
PCa does not cause an additional increase in PSA
compared with PCa alone. On the other hand, Aglamis et al. (20) recently evaluated 198 patients with
PCa and found that NIH IV prostatitis (Group 2) accompanying PCa was associated with significantly

Limitations of our study include the relatively small number of patients and its retrospective
nature. Another limitation is selection bias. Some
patients harboring occult low-grade PCa with or
without inflammation do not undergo biopsies. On
the other hand, the main strength of our study is
inclusion of patients with stage cT1c to T2a PCa, a
Gleason score≤6, ≤2 positive cores, and ≤50% cancerous tissue per biopsy. Our study is also the first
to evaluate the effect of NIH IV prostatitis on PSA
levels in patients with low-risk localized PCa.
CONCLUSIONS
According to our study; NIH IV prostatitis
accompanying PCa was not associated with a statistically significant difference in PSA level. Further
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studies with larger patient cohorts are needed to
clarify this issue.
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DRE = Digital rectal examination
fPSA = Free prostate-specific antigen
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PSAD = Prostate-specific antigen density
PV = Prostate Volume
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Aim: To evaluate the long term outcomes of temporary urethral stent placement for the
treatment of recurrent bulbar urethral stricture.
Materials and Methods: Twenty-eight patients who underwent temporary polymer coated urethral stent placement due to recurrent bulbar urethral stricture between 2010
and 2014 were enrolled in the study. The long term outcomes of the patients were
analyzed.
Results: The mean age of the patients was 62.3±6.4 (44-81). The overall clinical success was achieved in 18 (64.2%) of the 28 patients at a median (range) follow-up of
29 (7–46) months. No patient reported discomfort at the stent site. Stone formation
was observed at the urethral stent implantation area only in one patient. Stenosis occurred in the distal end of the stents in two patients and took place in bulbar urethra
in seven patients after removed the stents. The mean maximum urine flow rates were
6.24±2.81mL/sec and 19.12±4.31mL/sec before and at 3 months after the procedure,
respectively.
Conclusion: In this study, the success rate of temporary urethral stent placement has
remained at 64.2% at a median follow-up of 29 months. Therefore, our outcomes have
not achieved desired success rate for the standard treatment of recurrent bulbar urethral stricture.

Key words:
Urethral Stricture; Stents;
Disease; Therapeutics

INTRODUCTION
Urethral strictures are commonly managed
initially by direct visual internal urethrotomy or
dilatation. This can be curative in half of cases in
a suitably located short stricture (1). Nonetheless,
these approaches are associated with high recurrence rates and deficient long-term efficacy, especially for strictures longer than 1cm (2). Therefore, many patients progress to open reconstruction
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such as excision and primary anastomosis, penile
skin graft or buccal mucosa graft urethroplasty,
which provide better long-term outcomes (3). Although direct visual internal urethrotomy or dilatation is appealing both for urologists and patients
as it is minimally invasive, urethroplasty is not a
minimal invasive approach. Therefore, as an alternative treatment to traditional methods urethral
stents have been used since 1985 in the treatment
of urethral strictures and successful results have
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been reported by many centers (4). Temporary
urethral stent placement for recurrent bulbar urethral strictures after direct visual internal urethrotomy or dilatation may be considered as an option
before deciding urethroplasty.
The purpose of our study was to evaluate the long term outcomes of temporary urethral
stent placement for the treatment of recurrent bulbar urethral stricture.
MATERIALS AND METHODS
Participants
Twenty-eight patients who were treated
with temporary polymer coated urethral stent
(Allium®, Allium LTD, Caesarea, Israel) due to recurrent bulbar urethral stricture between 2010 and
2014 were included in the study. All patients had
previously undergone many dilatations and/or direct visual internal urethrotomies. The inclusion
criteria included: adult patients, recurrent bulbar
urethral strictures and at least two previous dilatations or direct visual internal urethrotomies. The
exclusion criteria consisted of: penile or posterior
urethral stricture, history of pelvic malignancy or
radiation, and previous hypospadias repair.
The patients were evaluated with retrograde urethrogram and uroflowmetry. Residual urine
volume was estimated with ultrasonography. Preoperative demographics and clinical characteristics were recorded including age, stricture etiology, location, length, maximum urinary flow rate
(Qmax), number of previous direct visual internal
urethrotomies/dilatations and time to last stricture recurrence. All patients provided informed
consent form and underwent urethral stent placement. The study protocol was approved by the
Local Ethics Committee.
Surgical technique
All patients used 2nd generation cephalosporins for prophylaxis. After induction of adequate
spinal or local anesthesia, the patient was placed in
the lithotomy position. Direct visual internal urethrotomy was performed at 12 o’clock direction and
then the urethral stent was placed in bulbar urethra
with 0 degree optical image. No Foley catheter was
inserted after the urethral stent placement.

All patients were evaluated with uroflowmetry and post voiding residual urine measurement
in the postoperative third month. All stents were
removed at 3 or 6 months after the procedure. All
patients were followed at 3, 6 and 12 months after
stent removal and then yearly. The success criteria
after stent removal were no evidence of stricture on
urethrogram or endoscopy, urinary peak flow greater than 15mL/sec. and no recurrent urinary tract
infection.
A patient’s radiologic image before and after the urethral stent replacement and the views of
the stent before the replacement and after removal
of it are given in Figure-1.
Statistical analysis
Statistical analysis was performed using
SPSS version 13.0. The paired Student’s t-test was
used to analyze and compare Qmax and post voiding
residual urine preoperatively and at 3, 6 and 12
months after stent removal. P<0.05 was considered
to indicate statistical significance.
Figure 1 - Radiologic images before and after the urethral
stent replacement and, the views of stent before the
replacement and after removal of it.

A) The patient’s voiding cystourethrography before the operation; B) The patient’s
retrograde urethrography after direct visual urethrotomy and replacement of stent; C)
The view of stent before the replacement; D) The view of stent after removal of it.
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RESULTS
The mean age of the patients was 62.3±6.4
(44-81). The mean (range) stricture length was 1.9
(0.5–3.5)cm. The median (range) number of previous failed direct visual internal urethrotomy or
dilatation was 3 (2–11). The mean (range) time to
stricture recurrence was 5 (1–60) months after the
most recent procedure. The etiologies of the strictures are summarized in Table-1.
All stents were inserted successfully. The
operative time ranged between 15 to 35 minutes
(25±5.15) with no obvious intraoperative complications. Spontaneous voiding was achieved
in all patients immediately after stent insertion.
No patient reported discomfort at the stent site.
Stone formation was observed with infection at
the urethral stent implantation area only in one
patient two months after the operation. The stent
was removed and given medication for infection.
Stenosis occurred in the distal end of the stents
in two patients and took place in bulbar urethra
in seven patients after removal of the stents. The
mean time from stent removal to restenosis was
4.2±1.5 (2-9) months. The overall clinical success
was achieved in 18 (64.2%) of the 28 patients at
Table 1 - The etiologies of the strictures.
Etiology

Number of patients (%)

Iatrogenic

10 (36)

Trauma

7 (25)

Idiopathic

7 (25)

Post-infectious

4 (14)

a median (range) follow-up of 29 [7-46] months.
Three stents were removed at 3 months after the
operation because of stent migration. Urethral stenosis recurred in only one of these three patients.
Other stents were removed at 6 months after the
procedure.
The mean maximum urine flow rates were
6.24±2.81mL/sec and 19.12±4.31mL/sec before
and at 3 months after the procedure, respectively. Preoperative and postoperative Qmax and post
voiding residual urine values are given in Table-2.
DISCUSSION
Urethral strictures may be cured with endoscopic technique alone. However, in longer
strictures with significant spongiofibrosis, the natural history is of stricture recurrence. Heyns et al.
(5) analyzed the role of repeated urethrotomies in
patients who had a stricture recurrence after the
first urethrotomy. They showed that after a single
dilatation or a direct visual internal urethrotomy,
not followed by restricturing at 3 months, the
stricture recurrence rate was 55-60% at 24 months
and 50-60% at 48 months. After a second direct
visual internal urethrotomy for stricture recurrence at 3 months, the stricture-free rate was 30-50%
at 24 months and 0-40% at 48 months. After a
third dilatation or direct visual internal urethrotomy for stricture recurrence at 3 or 6 months, the
stricture-free rate at 24 months was 0. Therefore,
for the treatment of recurrent urethral strictures
after many internal urethrotomies or dilatations
it was recommended to perform urethroplasy. The
success rate of urethroplasty with buccal mucosa

Table 2 - The mean Q max and post voiding residual urine values in preoperative and postoperative follow-up.
Pre-op
(n=28)

Qmax (mL/sec)
PVR (mL)

Post-op

After stent removal

p value

3 months
(n=25)

3 months
(n=23)

1 year
(n=15)

2 years
(n=9)

3 years
(n=4)

6.24*

19.12

19.01

18.40

18.56

17.26

<0.001

142.51*

40.12

44.14

46.85

41.56

48.89

<0.001

PVR = Post voiding residual urine;
* There were significantly differences between pre-op and post-op (both before and after stent removal)
Qmax and PVR values. There were no differences between post-op Qmax and PVR values.
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was noticed to be 86% even if the length of stricture was long (mean 4.6cm) (6). In our country,
costs of urethroplasty with buccal mucosa, direct
visual urethrotomy alone and placement of urethral stent with urethrotomy are approximate 400
USD, 200 USD and 1500 USD (stent: 1300 USD,
procedure: 200 USD), respectively. Urethroplasty and direct visual urethrotomy are more cost-effective than placement of stent in our country.
However, disadvantages of these two approaches
in recurrent urethral strictures, the success rate of
direct visual urethrotomy is low and urethroplasty
is not a minimal invasive approach.
Being an alternative approach, temporary
urethral stent is suggested for these patients who
have undergone many internal urethrotomies or
dilatations (1, 7). Wong et al. (1) hypothesized
that a temporary urethral stent might have a role
to play in the management of recurrent urethral
strictures if deployed early during endoscopic
management. The temporary stent could act as a
scaffold to splint against the mechanical forces of
scar contraction during the healing phase. This
may ultimately stabilize the stricture site during
epithelization and thereby reduce the need for
further endoscopic or urethroplasty procedures.
Short-term stent placement also has the advantage of fewer complications, e.g. migration, discomfort, incontinence, infection and encrustation.
Indeed, Atesci et al. (8) reported high complication
rate of permanent Memotherm® urethral stent in
recurrent bulbar urethral strictures (discomfort in
implantation area: 40%, partial stent migration:
10%, stone formation in implantation area: 10%
and dripping after micturition: 75%). They also
found that the overall success rate of permanent
urethral stents was 87.5% at the end of the tenth year. Similar to our study, Sertcelik et al. (9)
noticed long-term results of permanent urethral
stent (Memotherm®) in the management of recurrent bulbar urethral stenosis. They observed that
the success rate of stent was 78.7%, but also the
complications rate after the operation was high
(partial stent migration: 4.3%, hyperplastic reaction: 14.9%, discomfort in implantation area:
42.6%, post-micturition dribbling: 68.1%, pain
during erection: 6.4%). These two studies show
that the success rate of permanent stent is higher

than direct visual internal urethrotomy in recurrent urethral strictures, but also the complication
rate after placement of stent is very high. Stone
formation of permanent stent has rarely been noticed in literature (10). Karakose et al. (10) reported
the management of stone formation in the Memotherm® urethral stent implantation area.
Yachia et al. (11) published their experience of using a UroCoil™ temporary stent in 172 patients with recurrent urethral strictures. The mean
stent indwelling time was 12 months and their
success rate was 83% at 24 months. In contrast
to this study, Choi et al. (12) noticed that the success rate of covered nitinol stent in 33 patients
was 55% and they found that leaving the stent
for a minimum of 4 months resulted in less stricture recurrence. Wong et al. (1) used Memokath®
stent in patients (n=22) with recurrent bulbar urethral stricture and the success rate was found to
be 78%. They removed the stents at three months
after the operations and the mean follow-up period of their study was 23 months. Jordan et al.
(13) placed a Memokath® 044TW stent into bulbar
urethra in patients (n=63) with recurrent urethral
stricture and removed the stents at 12 months after the operation. They compared between stent
and control groups. They reported that in stented
patients patency was maintained significantly longer than controls (median 292 versus 84 days). However, they did not test stent durability and did not
follow the patients after removal of the stents. The
reason for conflicting results of above studies may
be due to methodological diversity such as features
of stents and removal time of stent.
The last study of the use of temporary urethral stent in literature was reported by Culha et al.
(7). Similar to our study, they used Allium® urethral
stent. However, they removed the stents 3 or 18
months after stent insertion. Our time for stent removal was 3 or 6 months. Their success rate was reported 81.4% at a median follow-up of 10.6-month.
In present study, the overall clinical success was
found to be 64.2% at a median follow-up of 29
months. Although number of patients in our study
was lower than their study, the mean follow-up period of our study was longer than their follow-up
period. The low success rate of our study may due
to that the mean time of stent removal in our stu-
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dy was lower than their study. They reported that
longer indwelling time was statistically related to
higher clinical success compared to shorter period.
However, we think that prolonged stenting may increase the number of complications similar to the
complication rates of permanent stents. In our study, the most serious complication was stone formation with infection on the stent and it was observed only in a patient. This patient had undergone
direct visual internal urethrotomies 11 times. This
complication may due to many previous urethrotomies. Further randomized studies should compare
the complications and success rates between short-term and prolonged stenting.

3.

CONCLUSIONS

8.

In our study, the success rate of temporary
urethral stent placement has remained at 64.2% at
a median follow-up of 29 months. Therefore, our
outcomes have not achieved the desired success
rate for the standard treatment of recurrent bulbar
urethral stricture. The overall success rate of our
study was lower than other studies. This may due
to that the stent removal time of our study was
lower than the others. We suggest that further studies should investigate the best time of stent removal in temporary stents for treatment of recurrent
urethral stents. We could not compare between the
success rate of temporary stent in our study and
success rate of urethroplasty, because the number of patients in our study was too small for this
comparison. Therefore, we also suggest that large
population studies should compare between success rates of urethral stent and urethroplasty.
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Introduction: Urethral stricture disease is still a major problem in men. Many procedures are available for the treatment of urethral strictures; urethral dilatation is one of
the oldest. The blind dilatation of urethral strictures may be a difficult and potentially
dangerous procedure. The purpose of this study was to describe safe urethral dilatation
using amplatz renal dilator and to report outcomes.
Materials and Methods: From 2010 to 2014, a total of 26 men with primary urethral
strictures were managed by urethral dilatation using amplatz renal dilators. The parameters analyzed included presentation of patients, retrograde urethrography (RGU)
findings, pre-and postoperative maximum flow rate (Qmax) on uroflowmetry (UF) and
post-void residual urine (PVR). Patients were followed-up at 1.6 and 12 months. The
technique described in this paper enables such strictures to be safely dilated after
endoscopic placement of a suitable guidewire and stylet over which amplatz renal
dilators are introduced.
Results: The mean age of the patients was 57.6 (35-72) years. The median stricture
length was 0.82 (0.6-1.5)cm. Pre-operative uroflowmetry showed Qmax of 7.00 (4-12)
mL/sec and ultrasonography showed PVR of 75.00 (45-195)mL. Postoperatively, Qmax
improved to 18.00 (15-22)mL/sec (p<0.001) at 1 month, 17.00 (13-21)mL/sec (p<0.001)
at 6 months and 15.00 (12-17)mL/sec (p<0.001) at 12 months. The post-operative PVR
values were 22.50 (10-60)mL (p<0.001), 30.00 (10-70)mL (p<0.001) and 30.00 (10-70)
mL (p<0.001) at 1.6 12 months, respectively. The median procedure time was 15.00
(12-22) minutes. None of the patients had a recurrence during a 12-month period of
follow-up.
Conclusion: Urethral dilatation with amplatz renal dilators avoids the risks associated
with blind dilatation techniques. This tecnique is a safe, easy, well-tolerated and cost-effective alternative for treatment of urethral strictures.

Key words:
Urethral Stricture; Dilatation;
Surgical Procedures, Operative

INTRODUCTION
Urethral strictures are a common source
of referrals to urologists and they are one of the
complex issues of urology due to the difficulty
of diagnosis, treatment and risk of recurrence
(1). The pathology of urethral stricture disease
is poorly understood. External trauma generally
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causes partial or complete disruption of an otherwise normal urethra. How a stricture develops in other circumstances remains unclear but
it seems that for whatever reason a scar develops as a consequence of changes in the structure and function of the urethral epithelium and
the sub-epithelial spongy tissue causing a fibrotic narrowing of the urethra (2).
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Surgical treatment of urethral stricture
diseases is rapidly evolving. Currently there are
various means of reconstructing the urethra that
are almost all comparable in terms of technical easiness, associated morbidity and outcome. However, which one is the best technique has not yet
been clearly defined (3). Internal urethrotomy and
urethral dilatation are the most commonly performed procedures for urethral stricture disease. The
other treatment options include laser urethrotomy,
intraluminal stents and urethroplasty (4). The current first-line surgical treatment for urethral strictures includes internal urethrotomy by cold knife
and laser (5, 6). However, stricture recurrences and
the need for additional surgery are shortcomings
of these procedures. Thus, temporary dilatation after internal urethrotomy is also described by some
authors for the prevention of stricture recurrence
(7, 8). Currently, internal urethrotomy followed by
intermittent self-dilatation is the most commonly
performed intervention for urethral stricture.
Urethral dilatation has been performed
with rigid dilator such as Van Buren and Beniquet dilators or other metal or filiform devices and
dilators (9). This modality is used for treating localized and post-urethroplasty urethral strictures.
It is performed as a daycare procedure, and should
also be considered in patients who are not willing
to undergo a reconstructive procedure and/or not
fit for anesthesia. Because the traditional dilatation procedure is performed in a blind fashion,
potential technical complications at the time of
the procedure include excessive bleeding, urethral
perforation with extravasation, rectal injury, and
false path (9).
In the present study, we describe a safe technique for urethral dilatation in adult populations, report the outcomes of patients and discuss
data with related relevant literature.
MATERIALS AND METHODS
Patients
This prospective study included 26 men
with primary urethral stricture who were operated on during November 2010-September 2014 at
Gazi Yasargil Education and Research Hospital in
Diyarbakir, Turkey. Inclusion criteria were primary

short segment strictures on RGU. Exclusion criteria included patients who had a history of urethral
stricture operation, pediatric patients, long strictures (longer than 1.5cm), strictures after distraction injury, and malignant strictures. We have
preferred urethroplasty for the strictures longer
than 1.5cm and malignant. All patients provided
informed consent.
The predominant symptom was a weak urine stream, which occurred in 20 (76.9%) patients.
Other symptoms included refractory lower urinary
tract infection, urine stream deviation, interrupted
urine stream, painful micturition, difficulty initiating urination, paradoxical urinary incontinence and hematuria in two (7.7%), two (7.7%), two
(7.7%), two (7.7%), three (11.5%), three (11.5%),
and one (3.8%) patient, respectively. None of these patients had any previous history of treatment
for stricture. All patients were assessed by whole blood count, BUN, serum creatinine, urinalysis
and urine culture. The diagnosis of urethral stricture was based on clinical history, uroflowmetry,
ultrasonography, PVR and RGU. RGU was used to
locate the site and size of urethral stricture. Ultrasonography was performed to evaluate the upper
urinary tract, bladder and PVR.
The etiology of urethral strictures were
idiopathic in 3 (11.5%) and iatrogenic in 23
(88.5%) patients. Iatrogenic causes were attributed to transurethral resection of prostate (TURP),
transurethral resection of bladder tumor (TURBT),
urethral catheterization (UC), retropubic radical
prostatectomy (RRP) and open simple prostatectomy (SP) in twelve (52.1%), three (13%), three
(13%), three (13%) and two (8.7%) patients, respectively. Regarding stricture location, 2 patients
had a stricture at the penile urethra and 1 patient
at the bulbous urethra in the idiopathic group; 7
patients had a stricture at the bulbous urethra, 2
patients at the penile urethra and 3 patients at the
prostatic urethra in the TURP group; 2 patients
had a stricture at the bulbous urethra and 1 patient at the prostatic urethra in the TURBT group;
1 patient had a stricture at the bulbous urethra, 1
patient at the penile urethra and 1 patient at the
prostatic urethra in the UC group; 1 patient had a
stricture at the bulbous urethra, 1 patient at the
membranous urethra and 1 patients at the bladder
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neck in the RRP group; 1 patient had a stricture at
the bulbous urethra and 1 patient at the membranous urethra in the SP group (Table-1). Urine culture yielded>105CFU/mL of susceptible E.Coli in 2
patients. Those patients were treated with suitable
antibiotic regimen before the procedure. All patients received first generation cephalosporin preoperatively and it was maintained until removal
of urethral catheter. The procedure was performed
under spinal anesthesia or sedation in the first 16
(61.5%) patients and local anesthesia (2% intraurethral lidocaine jelly) in the other 10 (38.5%)
patients.
All patients were evaluated with clinical
history, urinalysis, urine culture, uroflowmetry,
PVR at 1.6 and 12 months, and additional RGU
at 6 months postoperatively. The mean follow-up
was 12 months. Thewere oriented to come for examination if they have any urinary complaint after
12 months. Surgical success criteria were defined
as Qmax more than 15mL/sec on UF at 1 month

postoperatively and adequate urethral caliber in
retrograde urethrography at 6 months. Surgical
indications for recurrence during follow-up were
of obstructive symptoms and Qmax smaller than
10mL/sec (with at least 150cc voiding volume).
Patients who needed re-operation due to recurrence of urethral strictures were considered relapse.
Technique
Patients are placed in the lithotomy position. Cystoscopy is initially performed to evaluate the urethra and urethral stricture. When
the stricture is located, a 5 French (F) open-tip
ureteral catheter is manipulated through the
stricture and advanced into the bladder (Figure-1). A 0.038 inch stiff hydrophilic guidewire
is advanced through the ureteral catheter. Next,
the ureteral catheter is removed. We have not
encountered any problem in advancing the ureteral catheter. We advise not proceeding even
if there is resistance or force needed to advan-

Table 1 - Urethral stricture characteristics.

Patient Symptoms

Iatrogenic Causes of
Structures*

Stricture locations

Number of
patiens (n)

The percentage of
patients (%)

Weak urine stream

20

76.9

Refractory lower urinary tract infection

2

7.7

Urine stream deviation

2

7.7

Interrupted urine stream

2

7.7

Painful micturition

2

7.7

Difficulty initiating urination

3

11.5

Paradoxical urinary incontinence

3

11.5

Hematuria

1

3.8

TURP

12

52.1

TURBT

3

13

Urethral catheterization

3

13

RRP

3

13

Open simple prostatectomy

2

8.7

Penile urethra

5

19.2

Bulbous urethra

13

50

Prostatic urethra

5

19.2

Membranous urethra

2

7.7

Bladder neck

1

3.8

*The etiology of urethral strictures were iatrogenic in 23 (88.5%) and idiopathic in 3 (11.5%) patients.
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Figure 1 - A 5 French (F) open-tip ureteral catheter is
manipulated through the stricture and advanced into the
bladder.

be possible to finalize dilatation at different levels. Amplatz dilators are advanced by rotation
in direction to the bladder. The appearance of
the stricture at the end of the procedure is shown in figure (Figure-3). After the dilatation, a
22F Foley catheter is placed with guidance of
the guidewire. We routinely remove the Foley
catheter on postoperative day 7.
All statistical evaluations were performed by the Statistical Package for Social Sciences (SPSS) software for Windows, version 15.0
(SPSS Inc., Chicago, IL, USA) Any p value less
than 0.05 was considered as significant. The
Shapiro–Wilk, Wilcoxon tests were used for
analysis of results and expressed as median (minimum-maximum).
Figure 3 - The image of the stricture at the end of the
procedure.

ce the ureteral catheter. Sequential dilatation
is performed with amplatz renal dilators from
10F to 26F by 8F stylet over as in percutaneous
renal surgery (Figure-2). Amplatz dilators are
usually safe to use over its 8F stylet and it may
Figure 2 - Sequential dilatation is performed with amplatz
renal dilators from 10F to 26F by 8F stylet over as in
percutaneous renal surgery.

RESULTS
A total of 26 male patients who had short
urethral stricture were analyzed. The mean age of
patients was 57.6 (35-72) years. The median stricture length was 0.82cm (0.6-1.5). The stricture locations were in the anterior or posterior urethra
in 18 (69.2%) and 8 (30.8%) patients, respectively
and were single 23 (88.5%) or multiple 3 (11.5%).
Preoperative uroflowmetry showed median Qmax
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of 7.00 (4-12)mL/sec and ultrasonography showed
median PVR of 75.00 (45-195)mL. Postoperatively, median Qmax improved to 18.00 (15-22)mL/
sec (p<0.001) at 1 month, 17.00 (13-21)mL/sec
(p<0.001) at 6 months and 15.00 (12-17)mL/sec
(p<0.001) at 12 months. The postoperative median PVR values were 22.50 (10-60)mL (p<0.001),
30.00 (10-70)mL (p<0.001) and 30.00 (10-70)mL
(p<0.001) at 1.6, 12 months, respectively (Table-2). The Qmax and PVR values after 1.6 and 12
months were significantly better compared to the
preoperative values. The median procedure time
was 15.00 (12-22) minutes including cystoscopy
and dilatation. The median post-procedure hospital stay was 18.5 (10-24) hours. All procedures
were highly accurate and rapid. There were no false path or other significant complications. Three
patients had mild hematuria after the procedure.
In all patients, adequate urethral caliber was observed in RGU at 6 months postoperatively. The
preoperative and postoperative RGU images of a
patient with posterior urethral stricture are shown
in Figure-4. No complication was observed during
the follow-up period. The procedure was found
successful in all patients during the 12-month
follow-up but 2 (7.7%) patients underwent ure-

throplasty due to recurrence at 17 and 21 months
postoperatively.
DISCUSSION
Urethral stricture is one of the most difficult urological problems to cure adequately and
it is as old as mankind (10). Many treatment methods have been described according to localization, length of stricture, density of fibrous tissue in
the area of stricture,

choice of patient or surgeon
and experience of surgeon (11). The first option
is internal urethrotomy for many cases because
of being simple, cost-effective and its repeatability (12). Studies have shown that success rates are
32%-90% and recurrence rates are 38%-75% after
internal urethrotomy (11, 13). It has been reported
that success rates with dilatation and laser urethrotomy are approximately 60% and 70%, respectively (14, 15). There have been some attempts to
establish which surgical method is the most effective and cost–effective in the treatment of male
urethral strictures, but clinical data is very limited
(16). There is limited randomised, prospective trials comparing the efficacy of dilatation versus internal urethrotomy as initial treatment for urethral

Table 2 - Preoperative and postoperative parameters.
Parameters

Median

Min-Max/Range

Preoperative

7.00

4-12/8

1 month*

18.00

15-22/7

6 months*

17.00

13-21/8

12 months*

15.00

12-17/5

Preoperative

75.00

45-195/150

1 month**

22.50

10-60/50

6 months**

30.00

10-70/60

12 months**

30.00

10-70/60

Operation time (minute)

15.00

12-22/10

Qmax

PVR

Data are reported as median (min-max/range).
Qmax: Maximal flow rate (mL/sec); PVR: Post-void residual urine (mL).
*Qmax; Preoperative versus 1, 6, 12 months postoperative: statistically significant (p<0.001).

**PVR; Preoperative versus 1, 6, 12 months postoperative: statistically significant (p<0.001).
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Figure 4 - A) Preoperative RGU showing posterior urethral stricture (arrowhead). B) Postoperative RGU showing widely
patent urethra after urethral dilatation.

strictures. The studies revealed that both methods
offer equivalent outcomes, but their effectiveness
is reduced with increasing stricture length. Therefore, the authors recommend these methods only
for strictures shorter than 2cm and from 2 to 4cm;
strictures longer than 4cm should be treated with
primary urethroplasty (14). There is no evidence
that internal urethrotomy is better than dilatation,
but many urologists intuitively believe so (17).
Urethral dilatation has been used as a management technique dating back to the 6th century
B.C. (9). They avoid the need for general, spinal, or
intravenous anesthesia. It is a simpler, less invasive, a potentially office based procedure that requires lesser degree of surgical expertise and equipment (18, 19). At the present time, blind urethral
dilators are used for urethral dilatation widely and
complications rates are high. Guidewire-assisted
urethral dilatation avoids the risks associated with
blind dilatation techniques. Previously, the guidewire-assisted urethral dilatation method had
been described with Cosbie Ross and Lister bougies but there was no clear data about the results
(20). For a long time, amplatz renal dilators have
been used for tract dilatation in percutaneous renal surgery, confidently. But these dilators haven’t
been used for dilatation of urethral strictures routinelly. Firstly, we had applied this method due

to degradation of optical urethrotomy during the
operation. Subsequently, we decided that it could
be used routinely. Additionally, we think that the
technique can be used as an alternative method in
conditions where internal urethrotomy is impossible due to technical reasons.
A flow rate less than 10mL/second is more
commonly associated with symptoms and with the
secondary effects such as recurrent hematuria or
recurrent urinary tract infection and with features
of overt bladder obstruction on ultrasonography,
but this is not necessarily so. If the stricture is
troublesome, it should be treated; if not the patient
should be kept under review. With a flow rate of
less than 5mL/second, abnormalities such as those
listed above are much more likely and the patient
is potentially at risk of acute retention, although
this is a lot less common than one would expect
from the severity of the narrowing of the urethra
that is seen in such a situation (21). In these patients, treatment is advisable even if symptoms of
voiding difficulty are not troublesome. Preoperatively, no patient had acute urinary retention, but
the predominant symptom was voiding difficulty
in all of our patients.
Temporary dilatation after internal urethrotomy was described by some authors for the
prevention of stricture recurrence (7, 8). We have
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used this technique for these dilatations, too. The
procedure time is a little long than blind dilatation
but we have felt ourselves more confident than
with blind dilatation.

Complications associated with traditional conventional blind dilatation techniques are common, including recurrence with
scarring tissue, creation of a false path, impotence, incontinence, and rupture of the rectum and other neighboring organs (22-24).
In the review published in 2012, the complications of internal urethrotomy and urethral
dilatation were compared and it was observed
that intra-operative complications were more
frequent in the dilatation group, however the
difference was not statistically significant
(dilatation 14% versus urethrotomy 11%).
Tightness of stricture appeared to be more
problematic among the dilatation group (dilatation 8.5% versus urethrotomy 6.7%). For
haemorrhage/haematoma, the rate was lower
in the dilatation group (dilatation 2.8% versus urethrotomy 3.8%). For false path formation, both dilatation and urethrotomy had
almost the same proportion of men experiencing the problem (dilatation 0.94% versus
0.96%). Extravasation and pain seemed to be
exclusively associated with the urethrotomy
group whilst knotting, breaking and bending
of the filiform leader was associated with the
dilatation group only (16). These mentioned
complications have been minimized with the
safe dilatation method we have performed so
the surgeon feels more confident. We did not
experience any false path and other significant complications in the 26 urethral dilatations we performed. Only three patients
had mild hematuria in post procedure period.
When the lubricant is used generously, the rigid materials such as amplatz renal dilators
provide effective dilatation. These mentioned
complications are very rare in a controlled
rotating dilatation.
The reported duration of catheterization following urethrotomy ranges from 1 day
to 3 months. As yet there is no convincing
evidence that extending the duration of catheterization has an impact on the outcome

(25). Contrary to the popularly held belief,
Albers and colleague (26) reported that leaving the urethral catheter in place for 3 days
or less is associated with lower recurrence
rates (34%), compared to leaving it for 4-7
days or>7 days (recurrence rates of 43% and
65%, respectively). Most studies have reported a catheterization duration of 1-4 days
(14, 27). The urethral catheter size does not
contribute significantly to the formation of
urethral stricture (28). We used 22F Foley
catheter and it stayed in the urethra for seven days routinely in all patients. We have
thought that using a large-caliber catheter
prevents narrowing of scar tissue again in a
short period.
Follow-up times after internal urethrotomy (2-96 months) and success rates
of internal urethrotomy (8%-100%) range
in severe studies (7, 29). Few studies have
compared the efficacy of urethral dilatation
and internal urethrotomy. In a retrospective
study of 199 men with strictures treated at
the Mayo Clinic, 101 (67%) underwent dilatation and 39 (26%) underwent direct vision
internal urethrotomy. At a median follow‑up
of 3.5 years, the probability of not requiring
re-treatment within 3 years was 65% for dilatation and 68% for urethrotomy, indicating
that these procedures were equally efficacious as initial treatment of bulbar strictures
(19). Steenkamp, Heyns and coworkers (14,
27) made a prospective randomized trial
between dilatation and internal urethrotomy
with a group of 100 patients in each treatment. After 4 years, the trend for urethrotomy was better, but statistical significance
was not reached.

Most of the refractory strictures appear
within the first 12 months (30). In the study by
Santucci in 2010, it has been reported that the
average time is 9 months for recurrence of urethral stricture after urethrotomy (31). The initial
short-term audit reported that all of our patiens
had a satisfactory result with respect to the urinary stream and the subsequent radiologic findings in the RGU. Although it has been observed
a worsening over time in the Qmax parameters of
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the patients during 12 month follow-up, any recurrence was observed. Only 2 patients (7.7%)
had recurrences after the follow-up period (at 17
and 21 months). Urethroplasty was performed in
these 2 patients as the second operation.
The results of the present tecnique are better than blind dilatation and it is a potential alternative to internal urethrotomy whencompared
with blind dilatation and internal urethrotomy.
Additionally, this is a cost-effective procedure.
Although cold knife is reusable, it becomes blind
after about 10-12 operations. Although percutaneous renal dilatators are disposable, 8-10 operations can be performed by one renal dilator set;
and so it reduces costs of the procedures adequately.
We have used this technique in 26 patients over the past 4 years without a technical
procedure-related complication. This dilatation
procedure may be a safe approach for the patients whose stricture is shorter than 1.5cm, to
whom open surgery is not indicated and who
doesn’t want surgical treatment. However, short
follow-up time and limited number of patients
are limitations of this study. Further randomized
studies are necessary with longer follow-up and
comparing it with other treatment procedures of
urethral stricture.
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Objectives: To study the impact of obesity, age and varicocele on sexual hormones fof
adult and elderly men.
Materials and Methods: 875 men who were screened for prostate cancer were enrolled
in this study. Data recorded comprised age, body mass index (BMI), serum levels of
total testosterone (TT), free testosterone (FT), sex hormone-binding globulin (SHBG),
luteinizing hormone (LH) and follicular stimulating hormone (FSH). Patients were divided in groups according to their BMI in underweight, normal weight, overweight
and obese grades 1, 2 or 3. First, it was studied the association between age, BMI, and
hormone profile. Then, clinical varicocele was evaluated in 298 patients to assess its
correlation to the others parameters.
Results: Obese patients had lower levels of TT, FT and SHBG (p<0.001) compared to underweight or normal weight patients. There were no differences in age (p=0.113), FSH
serum levels (p=0.863) and LH serum levels (p=0.218) between obese and non-obese
patients. Obese grade 3 had lower levels of TT and FT compared to obese grade 1 and 2
(p<0.05). There was no difference in the SHBG levels (p=0.120) among obese patients.
There was no association between varicocele and BMI; and varicocele did not impact
on testosterone or SHBG levels.
Conclusions: Men with higher BMI have a lower serum level of TT, FT and SHBG. The
presence of clinical varicocele as well as its grade has no impact on hormone profile
in elderly men.

Key words:
Aging; Receptors, FSH;
Receptors, LH; Obesity; Gonadal
Steroid Hormones; Varicocele

INTRODUCTION
Obesity incidence has increased and it is
getting higher with aging (1). This condition has
strong correlation with cardiovascular diseases,
hyperlipidemia, type 2 diabetes, osteoarthritis,
hypertension, and even with some cancers (2, 3).
Moreover, it has been associated with changes in
the reproductive hormone profile, particularly in
women (4, 5).
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In men, total and bioavailable testosterone
concentrations decrease with aging (6), leading to
andropause. The actual prevalence of low-serum
testosterone in aging men is not exactly known,
but it is estimated at 25% (6, 7). The symptoms
may include decreased libido, impaired erectile
function, muscle weakness, increased adiposity,
depressed mood, and decreased vitality.
Currently, some studies have indicated that
varicocele may be a significant risk factor for an-
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drogen deficiency even for elderly men (8). There
is evidence that varicocele has a negative impact
on the Leydig cells function (9-11) and varicocelectomy can improve its function and increase the
testosterone level (12, 13).
Therefore, there are data supporting the
association between obesity, aging and varicocele with low reproductive hormone levels (14-16),
however the interaction between these factors is
still unclear. Herein, we aim to study the impact of
obesity, age and varicocele on sexual hormones of
adult and elderly men.
MATERIALS AND METHODS
Study design
We evaluated 907 men who were referred
to our institution for prostate cancer screening in
March 2012. Men with more than 50 years were
eligible to participate. All patients were initially
attended by a nurse responsible for assess their
vital signs (temperature, blood pressure, heart beat
rate, and glucose level). Patient’s height and weight were also measured. All patients also filled out
a questionnaire with their demographic data. Before medical visit, blood tests were collected and it
could include the reproductive hormone profile if
patients were in agreement. Eight hundred and seventy five men signed the consent term and were
enrolled in this study. Institutional Review Board
and Human Subjects Committee approved it.
The physical examination was performed
by experienced urology assistants in all subjects
following the same protocol. Testicular volume
was measured with a Prader orchidometer (17). It
uses a set of 12 models, ellipsoid shape, made of
plastic with volumes of 1cm³, 2cm³, 3cm³, 4cm³,
5cm³, 6cm³, 8cm³, 10cm³, 12cm³, 15cm³, 20cm³
and 25cm³. Testicular volume was estimated by
visual comparison to the set of models during
physical examination.
All serum exams were performed at the
same laboratory of our medical center using the
same technique. All patients had hormone levels
measured by a peripheral venous serum sample
taken between 8:00am and 10:30am. Reproductive
hormone profile included total testosterone (TT),
free testosterone (FT), sex hormone binding glo-

bulin (SHBG), follicle-stimulating hormone (FSH),
and luteinizing hormone (LH). TT and FT were
measured by RIA assays (Diagnostic Systems Laboratories Inc., Webster, TX, USA). Their average
sensitivities were 10ng/dL and 0.18pg/mL and the
within-run and between-run coefficients of variation (CVs) were 8.3 and 7.7 and 6.2 and 8.9%, respectively. FSH and LH were measured by FIA (AutoDELFIA hLH, Wallac Oy, Turku, Finland) with
sensitivity limit of 0.15mU/mL and CVs of 6.6 and
7.3%, respectively. The CV for SHBG was 5%.
Initially we studied the impact of patient’s
age and BMI, calculated by dividing weight by
height-squared (kg/m²), on reproductive hormone
profile. Patients were divided according to their age
in four groups: under 50, 50 to 60, 60 to 70, and
over 70 years. They were also classified according
to their BMI in underweight (≤18.5kg/m²), normal
weight (18.6-24.9kg/m²), overweight (25-29.9kg/
m²), obese grade 1 (30-34.9kg/m²), obese grade 2
(35-40kg/m²), and obese grade 3 (≥40kg/m²). A
correlation between age and total testosterone, free
testosterone, SHBG and FSH, and LH was performed for each group. Thereafter, a correlation between BMI and total testosterone, free testosterone,
SHBG and FSH, and LH was also carried out for
each group. In addition, a correlation between age
and BMI was also performed.
In addition, 298 subjects were evaluated for
presence and grade of varicocele. The selection was
randomly performed. The subgroup of patients that
were examined for varicocele had similar mean age
and BMI (60.5 years and 27.7kg/m2) when compared with the remaining patients. Physical examination was conducted in a warm and comfortable
office with patient in standing position. Varicocele
was classified, if present, according to the modified
criteria of Dubin and Amelar (18) as follow: grade
1, dilation of spermatic cord palpable only while
performing Valsalva maneuver; grade 2, dilatation
of the spermatic cord palpable without the Valsalva maneuver; or grade 3, massive dilatation of the
spermatic cord is visible without Valsalva maneuver. In cases of bilateral varicocele, the side with
the high grade was used to final classification. In
this subgroup of patients, correlation between BMI,
age, testicular volume, hormone levels and varicocele (presence and grade) was performed.
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ding the SHBG levels from obese grade 1, 2 and
3 (p=0.120). FSH and LH levels had no difference
between the groups in relation to BMI (p=0.863
and p=0.218; respectively).

Statistical analysis
SPSS version 20.0 (Chicago, IL, USA)
was used to analyze the collected data. All data
were descriptive and based on frequencies. Comparison of continuous variables was carried out
using Student’s t test. Groups were compared with
Kruskal-Wallis one-way analysis of variance. Significance was set at p<0.05.

Varicocele
The prevalence of varicocele was 36.3%
(n=106). Thirty-five, 52, and 19 patients had grade 1, 2 and 3 varicocele, respectively. There was
no significant association between the presence or
grade of varicocele and sexual hormone levels Table-2. The median (Q1-Q3) of TT levels (ng/dL) in
varicocele grade 1, 2 and 3 were: 413 (257-535),
392 (276.5-527.5) and 358 (280-493), respectively-Figure-5. Patients with or without varicocele
had similar BMI (p=0.418). There was no significant association between grade of varicocele and

RESULTS
Age and Body Mass Index
Demographic data and reproductive hormone profile are summarized in Table-1. There were no associations between age and TT, FT,
SHBG, FSH and LH levels. There was also no asTable 1 - Demographic data and reproductive hormone profile.

Population in study

Reference values

875

-

Age (years)*

61.0±6.0 (46-87)

-

Weight (kg)*

79.0±14.0 (31-140)

-

Body Mass Index (Kg/m2)*

27.2±4.4 (13.4-44.3)

-

Total testosterone level (ng/dL)*

452.4±211.5 (15-1300)

271-965

Free testosterone level (pmol/L)*

282.3±126.7 (5-927)

131-640

SHBG level (nmol/L)*

49.6±24.4 (9-278)

12-75

LH level (IU/L)*

5.0±4.0 (0.8-71.4)

1.0-8.4

FSH level (IU/L)*

7.1±6.6 (1.0-70.8)

< 10.5

* Mean±SD (range)

sociation between age and BMI (p=0.130) as showed in Figure-1. Comparing BMI and reproductive hormone levels, it was observed that obese
patients had lower hormone levels. Obese patients
(grade 1, 2 and 3) had a significant lower level
of TT, FT and SHBG (p<0.001) compared to underweight and normal weight patients–Figures 2,
3 and 4. However, there were no significant differences in the TT (p=0.178) and SHBG (p=0.933)
levels from underweight and normal weight patients. There were also no differences in the TT
(p=0.149) and FT (p=0.443) from obese grade 1
and 2. In addition, there was no difference regar-

BMI (p=0.993). There was no association between
varicocele grade and testicular volume (p=0.419).
DISCUSSION
In this study we noted that obese patients
have lower levels of some hormones such as TT,
FT and SHBG compared to underweight and normal weight patients. There was not found any
association between BMI and age in our population. Regarding varicocele analysis, the presence
and grade of varicocele had no impact on TT and
SHBG. Patients with varicocele compared to pa-
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Figure 1 - Association between age and body mass index
(p=0.130).

Figure 3 - Association between body mass index and free
testosterone (p<0.001).
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Figure 4 - Association between body mass index and sex
hormone binding globulin (p<0.001).

Figure 2 - Association between body mass index and total
testosterone (p<0.001).
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tients without varicocele were similar regarding age,
BMI and hormone levels.
The behavior of sex hormone levels in middle-aged men has gain interest due to hormone replacement with steroids. Several large cross-sectional
studies have come to consensus on a 1–2% annual
decline in free or bioavailable testosterone (6). Despite strong evidences of the decline of sex hormone
levels, our study did not demonstrated correlation
between aging and hormone levels. Maybe it could
be influenced by the smaller subset of patients older
than 65 years and less than 40 years.

The prevalence of obesity is influenced by
age, gender, race, and socioeconomic status. Obese population has been increasing in the United
States in part because of an increasing number of
old people. More than one-third (34.9%) of adults
were obese in 2011-2012. In 2011-2012, the prevalence of obesity was higher among middle-aged
adults (39.5%) than among younger (30.3%) or older (35.4%) adults (19).
This tendency has great effect on population health as a high BMI is linked to a higher
morbidity and mortality rates (3, 20). It is also
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Table 2 - Comparison between patients with and without varicocele.
Reference value

Age (years)*
Weight (kg)*
Body Mass Index (Kg/m2)*
Total testosterone level (ng/dL)*
Free testosterone level (pmol/L)*
SHBG (nmol/L) level*
LH level (IU/L)*
FSH level (IU/L)*

Absence of varicocele

Varicocele group

192

106

-

60 [56-66]
(46-76)

60 [56-66]
(50-79)

0.516

-

80 [69-90]
(48-131)

80 [70-87]
(48-116)

0.857

-

27.0 [24.1-30.8]
(17.6-44.3)

26.6 [24.5-29.1]
(19.2-37.0)

0.418

271-965

388.5 [263.5-517.5]
(118-1203)

395.0 [277.0-523.0]
(15-1601)

0.973

131-640

243.5 [189.0-307.5]
91-828)

256.0 [180.0-332.0]
(6-566)

0.677

12-75

42 [30-58]
(10-158)

45 [32-56]
(10-100)

0.674

1.0-8.4

4.0 [2.7-5.6]
(0.8-34.2)

3.8 [3.0-5.4]
(1.8-29.9)

0.384

< 10.0

4.9 [3.2-7.2]
(1.0-70.8)

5.2 [3.5-7.5]
(1.0-64.9)

0.244

* Mean [Q1-Q3] (range)

Figure 5 - Association between total testosterone levels, presence and grade of varicocele (p=0.993).
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known that obesity has a negative influence on
levels of testosterone and estrogens, as well as
SHBG (21). However, the impact of obesity on FT
is not so well-established (4, 5, 22). These hypogonadic patients suffer from androgen deficiency
symptoms that can be relieved with androgen replacement therapy, leading to a better quality of
life (23).
Free testosterone and FSH plays an important role in spermatogenesis (24). As exposed before, testosterone significantly decreases in
obese men, but the decrement of free testosterone
is not so prominent (25). It has been reported that
obese men have a mean FT level only 5% lower
than normal weight men (26). In addition, there
is no evidence of a relationship between BMI and
FSH. These findings strongly suggest that endocrine control of spermatogenesis is maintained
even in obese men.
In a large review, eighteen of the twenty
studies measuring testosterone and 15 of the 16
studies measuring SHBG reported negative relationships between BMI and these hormones. Of
12 studies that investigated free testosterone, 10
reported a negative relationship with BMI (27).
Our study reported a negative relationship between BMI with TT, FT and SHBG. In the other
hand, no association between FSH and LH with
BMI was observed.
Regarding the relationship between BMI and
SHBG levels, the negative correlation reported in several studies could be explained by a reduced hepatic
globulin synthesis due to inhibition by excessive circulating insulin in men with a higher BMI (4), reduction observed in our group of patients.
Varicoceles are diagnosed in up to 15% of
the general population (28), in about one-third of
men who present for evaluation of primary infertility and in up to 40% of patients with infertility
(29). Our study revealed an increased prevalence
of varicocele in elderly men (36.3%) compared to
general population.
Moreover, recent studies have indicated that varicocele has a detrimental effect on
testicular Leydig cell function, reducing serum
testosterone levels (30, 31). A higher prevalence
of varicocele and a lower serum level of TT and
FT have been correlated to aging (32). Based on

these evidences, we can assume that men with
varicocele may be at risk for premature androgen
deficiency and that varicocele repair may reduce
this risk. A recent study showed that microsurgical varicocele ligation resulted in a significant
increase in serum testosterone levels in more than
two-thirds of men (14). In addition, some studies
have shown that BMI has a protective effect for
the development of varicocele (33, 34). However,
there seems to be an inverse relation between
BMI and serum levels of testosterone, and varicocele could be involved in this relationship.
Despite evidences suggesting that varicocele may
have an impact on testicular function, in our studied population, it was not observed. Maybe the
reduced number of patients with grade 3 varicocele included in the study compared to previous
reports (14) can explain it. To our knowledge, no
previous study has reported the relationship of
ageing, obesity and varicocele.
Our study has some limitations that
should be mentioned. It is a cross sectional study,
thus patients were not followed over time. The
real impact of aging or varicocele in each subject
cannot be assessed due to our study design. In
addition, the levels of estradiol were not assessed. These data could explain the impact of the
BMI on hormone profile. Also, we were not able
to determine if weight loss could improve the
hormone profiles of obese patients. We believe
that the low number of obese patients with clinical varicocele may have impacted on our results.
This is a limitation of our sample characteristics.
CONCLUSIONS
Men with higher BMI have lower serum
levels of total testosterone, free testosterone and
SHBG, which impair gonadal function. The presence of varicocele as well as its grade has no impact on hormone levels of elderly men.
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Objective: To establish the detrusor overactivity (DO) model induced by visceral hypersensitivity (VH) and investigate the relationship between mast cell (MC) infiltration
and DO.
Materials and Methods: Sixty rats are divided into 4 groups randomly: Group 1:Baseline group; Group 2: DO group; Group 3: CON group; Group 4: VH group. The colorectal distension (CRD) and abdominal withdral reflex (AWR) scores are performed
to evaluate VH. The cystometric investigation and histological test of MC infiltration
are assessed.
Results: The threshold pressure of CRD in the VH group is significantly lower than that
in the CON group (P<0.001). At the distension pressure ≥20 mmHg, the AWR scores of
the VH group are significantly higher than those of the CON group (10 mmHg: P=0.33;
20 mmHg: P=0.028; 40 mmHg: P<0.001; 60 mmHg: P<0.001; 80 mmHg: P<0.001).
DO model is successfully established in the VH group (DO rate=100%). Compared with
the CON group, the numbers of MC infiltration are significantly increased in the VH
group, including submucosa of bladder (P<0.001), mucosa lamina propria/mesentery
of small intestine (P<0.001), and mucosa lamina propria/mesentery of large intestine
(P<0.001). Furthermore, more MC activation as well as degranulation are observed in
the VH group.
Conclusions: It is indicated that DO model can be established in the VH rats. The MC
infiltration may play an important role in DO induced by VH, and may be helpful to
understand the mechanisms of DO in VH patients.
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INTRODUCTION
Overactive bladder syndrome (OAB) is a
symptom complex consisting of urinary urgency,
usually accompanied by frequency and nocturia, with or without urinary incontinence. OAB is
usually associated with involuntary contractions
of the detrusor muscle, which can result in urge
incontinence, depending on the response of the
sphincter. The most common cause of OAB is de-
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trusor overactivity (DO) (1, 2). DO is defined as the
occurrence of involuntary detrusor contractions
during filling cystometry. This diagnosis by symptoms and urodynamic investigations is made in
patients with lower urinary tract symptoms when
involuntary detrusor muscle contractions occur
during filling cystometry (1, 3). Sixty-four percent
of all patients with OAB have DO on cystometry,
and 69% of men and 44% of women with urgency
have DO (4). DO may occur in male patients with
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bladder outlet obstruction, which leads to several
structural and functional changes in the detrusor
muscle. On the other hand, DO is thought to result
not only from efferent (motor) hyperfunction/dysfunction but also most likely by afferent (sensory)
noise. However, the pathogenesis of DO currently
is still unclear.
Visceral hypersensitivity (VH), a consistent
finding in a large proportion of patients with irritable bowel syndrome (IBS), is currently considered a key pathophysiological mechanism involved
in pain perception in large subgroups of patients
with functional gastrointestinal disorders (5, 6).
Furthermore, mast cell (MC) activation is thought
to be involved in VH, one of the main characteristics of IBS (7-10). Patients with IBS may have a
disorder of smooth muscle or its innervation that
is not confined to the gastrointestinal system (11,
12). Although IBS is marked by abdominal pain
and alterations in bowel movement frequency or
form, patients with this disorder may also experience urinary symptoms as DO, including frequency, urgency and dysuria (13). In a study of
female patients, urinary urgency and frequency
were significantly more common in those with
IBS than in controls (14). The functional connection between the bladder and bowel, evidenced in
studies of the neural crosstalk between these two
organs, suggests that they may share some common underlying dysfunction (11, 15). However,
the exact pathophysiology of DO in patients with
IBS is not well-understood.
Although several epidemiological studies
showed the association between the bladder and
bowel (11, 12, 15), less experimental work has
been performed to study the relationship between
DO and VH in the animal model. It is important
and interesting to investigate the relationship between DO and VH, and the role of MC in DO model
induced by VH. In our study, we established the
DO model induced by VH to achieve a better understanding of MC in DO.
MATERIALS AND METHODS
Animals
Adult female Wistar rats (200-250g), obtained from the Experimental Animal Center of

Shandong University) were used in our study. The
animals were housed under standardized conditions of temperature (20±1ºC), humidity (50±5%)
and lighting (12-h day/12-h night). All experimental procedures were performed at the same
time of the day between 9:00am and 12:00am to
avoid the effect of diurnal variations. This study
was approved by Chinese Institutional Animal
Care Committee and adhered to the ethical guidelines of the International Association for the Study of Pain. Great care was taken to minimize or
avoid discomfort to the animals.
Experimental treatments
Sixty rats were divided into 4 groups randomly: Group 1: no intervention for establishing
baseline values (Baseline group); Group 2: DO
(without VH) induced by obstruction according
to previous study (DO group) [18]; Group 3: the
control gave sodium chloride (CON group); Group
4: thirty milligrams chicken egg albumin (Sigma
Co., USA, purity grade V) joined with 1mL aluminum hydroxide gel with the mass concentration
of 10mg/mL (Sigma Co., USA), then mixed well
before each rat accepted intraperitoneal injection
according to previous study (VH group) (16). The
colorectal distension (CRD) and abdominal withdrawal reflex (AWR) were performed to evaluate VH, then the filling cystometry was performed to investigate the possibility of DO, and the
relationship between DO and VH was evaluated.
Lastly a light microscope was used to observe the
MC infiltration of the bladder and intestine tissue
stained by toluidine blue.
Threshold pressure and AWR Scores (17)
CRD in rats induces the contractions of
abdominal and hind limb musculature, which has
been validated as a quantitative measure of VH.
Behavioral responses to CRD were assessed by
measuring the threshold pressure that induced the
first abdominal contraction and the AWR with a
scoring system.
Briefly, rats were lightly sedated with halothane while a flexible latex balloon (4cm) made
of a surgical glove finger attached to a Tygon tubing with thread was inserted intra-anally into the
descending colon and rectum until the thread end
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was 1cm proximal to the anal sphincter. And the
balloon was secured in place by taping the tubing
to the tail. Rats were then placed in small Lucite cubicles (20×8×8cm) and allowed 30 min for
recovery from sedation before testing. For measuring the threshold pressure of CRD, the colorectal balloon was progressively inflated with an
increment of 5mmHg until the pain behavior displayed or until a cutoff pressure of 80mmHg was
reached in order to avoid invincible damage to
the rat. For measuring the AWR, the balloon was
rapidly inflated to constant pressure [10, 20, 40,
60, 80mmHg]. The AWR scores were graded on a
scale of 0 to 4: 0: no behavioral response to CRD;
1: brief head movement followed by immobility;
2: contraction of abdominal muscles; 3: lifting of
abdomen; 4: body arching and lifting of pelvic
structures. For the both measurements (threshold
pressure and AWR), the animals were given CRD
with 30-s duration and then 4-min interval. All
the measurements were assessed by two blinded
observers in triplicate.
URODYNAMIC AND HISTOLOGICAL TEST
Urodynamic test
In the cystometric investigation, the conscious rats were held under partial restraint in a
restraining device (18). The bladder was catheterized through urethra by a human epidural catheter (F2, 0.7-mm outer diameter, 0.4-mm internal
diameter), which was connected via a T-tube to
urodynamic testing machine (Laborie medical technologies, Corp) and infusion pump (LION WZ-50C6 microinfusion pump, Zhejiang University,
China).
The rats were placed supine and the urethral orifice could be observed clearly. Data were
collected and analyzed after the animals were seen
to be resting quietly in the restraining device. The
cystometric investigation was performed by infusing warm saline (37-38ºC) at a rate of 9mL/h,
and the infusion was stopped when voiding contraction was observed according to the voiding
pressure and the leakage of urine around the urethral orifice. Bladder emptying was ascertained
by opening the catheter and gently pressing the
lower abdomen after the cystometry. During the

filling phase, some of the rats had obvious non-voiding contractions before the onset of voiding
contraction and thus were defined as having DO
(19). According to the previous study (18), three
urodynamic cycles per animal were recorded to
insure reproducibility of the bladder responses.
Histological test of MC
After urodynamic test and micturition for
thirty minutes, each rat was successfully anesthetized (10% chloral hydrate, 3mL/kg, i.p.). In each
rat, a median incision of the abdomen was chosen
to expose the organs, and the bladder and intestine were quickly removed. Histological changes
in the bladder and intestine tissue were observed
by the stained by toluidine blue to research MC.
The numbers of MC were counted in 5 consecutive fields (×400), and the mean values were used
in the subsequent statistical analysis. The urodynamic and histological test were assessed by two
blinded observers in triplicate.
Statistical analysis
The model data were expressed as
mean±standard deviation (SD), and SPSS 16.0 statistical software (SPSS Inc., IL, USA) was used to
conduct the t test. P value <0.05 was considered
statistically significant.
RESULTS
Threshold Pressure of CRD
The threshold pressure to elicit a distinctive abdominal muscle contraction in response to
CRD was recorded in the 4 groups, respectively.
Compared with the CON group, the visceral responses of the VH group to CRD were significantly greater. The results showed that the threshold
pressure of CRD in the VH group was significantly
lower than that in the CON group (22±3.4mmHg
versus 29±6.1mmHg, P<0.001, Figure-1).
AWR Scores
A series of graded responses were shown in
the 4 groups with the balloon pressure increasing
from 10 to 80mmHg. At the distension pressure
10mmHg, the mean AWR scores in the VH group
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Figure 1 - Comparison of threshold pressure in response to
CRD between CON and VH group (29±6.1 versus 22±3.4,
***P<0.001).

approximated to those in the CON group. At the
distension pressure ≥20mmHg, the rats in the VH
group exhibited stronger responses than those in
the CON group as reflected by significantly higher
AWR scores (10mmHg: 1.0±0.13 versus 0.87±0.12,
P=0.33; 20 mmHg: 1.7±0.20 versus 1.3±0.22,
P=0.028; 40mmHg: 3.0±0.27 versus 2.2±0.29,
P<0.001; 60mmHg: 3.5±0.38 versus 2.7±0.22, P
<0.001; 80mmHg: 3.9±0.062 versus 3.2±0.16, P
<0.001; Figure-2).
Figure 2 - Comparison of AWR scores between CON and
VH group.(10mmHg: 0.87±0.12 versus 1.0±0.13, P=0.33;
20mmHg: 1.3±0.22 versus 1.7±0.20, *P=0.028; 40mmHg:
2.2±0.29 versus 3.0±0.27, ***P <0.001; 60mmHg: 2.7±0.22
versus 3.5±0.38, ***P<0.001; 80mmHg: 3.2±0.16 versus
3.9±0.062, ***P<0.001).

Urodynamic and histological test of MC
Cystometric investigation was performed
in the 4 groups. In the CON group, the bladder
filling status was at a low pressure during urine
storage, and the detrusor contraction pressure increased significantly during urination and returned to normal status after urination (DO rate=0%,
Figure-3C), while the VH group had obvious non-voiding contractions before the onset of voiding
contraction and thus was defined as having DO
(DO rate=100%, Figure-3D). The peak voiding
pressure of the VH group is higher than the CON
group (62.5±5.4cm.H2O versus 50.3±3.7cm.H2O,
P=0.024, Table-1).
We harvested the bladder and intestine
tissue for subsequent histological assessment in
the 4 groups. Compared with the CON group, the
numbers of MC infiltration were significantly increased in the VH group, including submucosa of
bladder (1.6±1.4 versus 8.3±6.6, P<0.001, Figure-4), mucosa lamina propria/mesentery of small
intestine (0.67±0.49 versus 4.2±2.8, P<0.001, Figure-5), and mucosa lamina propria/mesentery of
large intestine (1.6±0.77 versus 6.5±5.0, P<0.001,
Figure-6). Furthermore, more MC activation as
well as degranulation showed the pathological
changes in the submucosa of bladder and mucosa
lamina propria/mesentery of intestine in the VH
rats (Figures 7-9).
DISCUSSION
We established a model of DO in VH rats.
Our results confirmed that the VH rats presented
altered voiding patterns, and non-voiding contractions occurring prior to voiding were observed in
the VH rats. Following voiding, no involuntary detrusor contraction was recorded but the involuntary detrusor contractions developed slowly with increasing amplitude until the next voiding occurred.
Interestingly, the DO pattern observed in our study
was characterized by an increased involuntary detrusor contractions during the filling phase, which
was in agreement with findings in patients showing
DO associated with an increase in voiding pressure
(20). Therefore, the DO model induced by VH established in our study was consistent with the clinical
characteristics of DO patients.
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Figure 3 - The cystometric investigation of the 4 groups (one voiding contraction is observed and the number indicates peak
voiding pressure).
A

B

C

D

A) Baseline; B) DO; C) CON; D) VH.

Table 1 - Comparison of cystometric investigation between CON and VH group (Mean±SD).
Groups

BC (mL)

P

VP (cm.H2O)

Baseline

0.28 ± 0.024

0.217 a

47.8 ± 3.3

DO

0.79 ± 0.16

67.9 ± 12.8

CON

0.26 ± 0.031

50.3 ± 3.7

VH

0.31 ± 0.029

62.5 ± 5.4

P

0.024 a

a = CON versus VH.
BC = Bladder capacity.
VP = Peak voiding pressure.

VH has emerged as a key hypothesis in explaining the painful symptoms in IBS and has been
proposed as a “biological hallmark” for the condition (21). Moreover, the functional connection between the bladder and bowel, evidenced in studies
of the neural crosstalk between these two organs,
suggests that they may share some common underlying dysfunction (11, 15). Thus VH, even including
MC, may play an important role in the pathophysiological mechanism of DO.

The urinary bladder serves as reservoir that
alternates between urine storage and efficient urine expulsion at a convenient moment (22). Normal bladder sensation is the basis to achieve urine
storage and urination processes, all bladder neural reflexes and excitement transfers come from
the transfer of bladder sensation. More evidence
has shown that DO might be a cause of sensory
nerve-mediated hypersensitivity or hyperactivity
in addition to myogenic excitability (23). There
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Figure 4 - Comparison of MC infiltration of bladder between
CON and VH group (1.6±1.4 versus 8.3±6.6, ***P<0.001).

Figure 5 - Comparison of MC infiltration of small intestine
between CON and VH group (0.67±0.49 versus 4.2±2.8,
***P<0.001).

Figure 6 - Comparison of MC infiltration of large intestine
between CON and VH group (1.6±0.77 versus 6.5±5.0,
***P<0.001).

a close anatomic relationship between MC and
bladder neuron, which has been demonstrated by
electron microscopy (24). MC is found within nerves and intramural ganglia and is in close contact with individual nerve fibers. Close association
between MC, nerves, and vessels is common, and
ultrastructural evidence suggests that bidirectional communication occurs between MC and nerve

fiber. These structures may participate in axon reflexes that regulate detrusor muscle function and
cause bladder hyperreactivity (25).
The previous studies revealed that chronic
inflammation, such as MC infiltration, was observed in patients with DO (26-29). MC is long-lived,
tissue-resident cell that is enriched at boundaries
of the body, where it may be especially numerous
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Figure 7 - The MC infiltration of bladder in the 4 groups (×400)
A

B

C

D

A) Baseline; B) DO; C) CON; D) VH.

Figure 8 - The MC infiltration of small intestine in the 4 groups (×400).
A

B

C

D

A) Baseline; B) DO; C) CON; D) VH.
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Figure 9 - The MC infiltration of large intestine in the 4 groups (×400).

A

B

C

D

A) Baseline; B) DO; C) CON; D) VH.

in the gastrointestinal and genitourinary tracts,
adjacent to blood or lymphatic vessels, and near
or within peripheral nerves (30). MC mediators are
granule-stored, presynthesized molecules or are
synthesized de novo (31). MC may be activated by
a number of mechanisms within the urinary bladder. Evidence has shown that the urothelium could
release a number of neuropeptides (eg, nerve growth factor [NGF]) and neurotransmitters that may
activate submucosal afferent nerve and MC (32,
33). These changes in urothelial permeability, urothelial activation, sensory nerve stimulation, and
MC activation are complex and highly interrelated
with multiple and simultaneous positive and negative feedback loops.
Recent study has shown that MC involved
in the inflammatory response to the pathogenesis
of OAB, which was frequently associated with DO
(29). One pathogeneses, which have been proposed for DO, is the interaction of MC with nerve
cell to produce neurogenic inflammation. Patients

with DO have been found to have increased urinary NGF level (27, 28). NGF might act as a mediator
for bidirectional communication between muscle or
urothelium and nerve fibers, including primary sensory afferents (23). The level of NGF in urine could
cause DO through some pathways, and it was suggested that MC, the NGF producer, was involved in
the pathway of the pathogenesis of DO (29).
In this study, DO model is successfully established in the VH rats, and the common underlying dysfunction between the bladder and bowel
is evidenced. Importantly, it is indicated that MC
may play an important role in DO. However, our
study has several weaknesses. Although our model
demonstrated the association between DO and VH,
the systematic pathophysiology of DO induced by
VH remains unclear. Secondly, our study in animal indicated abnormality of MC infiltration in
DO, but the underlying mechanisms can not be
confirmed in the absence of further clinical studies to clarify the details.
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In conclusion, it is indicated that DO model
can be established in VH rats. The MC infiltration
may play an important role in DO induced by VH,
and may be helpful to understand the mechanisms
of DO in VH patients.
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Purpose: To evaluate effectiveness of canine renal capsule for augmentation cystoplasty.
Materials and Methods: Ten adult dogs participated in this study. After induction of
anesthesia each animal underwent bed side urodynamic study, bladder capacity and
bladder pressure was recorded. Then via mid line incision abdominal cavity was entered, right kidney was identified and its capsule was dissected. Bladder augmentation
was done by anastomosing the renal capsule to the bladder. After 6 months bed side
urodynamic study was performed again and changes in bladder volume and pressure
were recorded. Then the animals were sacrificed and the augmented bladders were sent
for histopathology evaluation.
Results: Mean maximum anatomic bladder capacity before cystoplasty was
334.00±11.40cc which increased to 488.00±14.83cc post-operatively (p=0.039). Mean
anatomic bladder pressure before cystoplasty was 19.00±1.58cmH2O which decreased
to 12.60±1.14cmH2O post-operatively (p=0.039). Histopathology evaluation revealed
epithelialization of the renal capsule with urothelium without evidence of fibrosis,
collagen deposits or contracture.
Conclusions: Our data shows that renal capsule is a favorable biomaterial for bladder
augmentation in a canine model.

Key words:
Urinary Bladder; Dogs;
Biocompatible Materials

INTRODUCTION
Augmentation cystoplasty (AC) aims to
change the high pressure low capacity bladder
into a stable environment for urine storage and
emptying, so that it would prevent renal function
deterioration and preserve continence. It was first
described in the canine model by Tizzoni and Foggi in 1888 (1) and later in humans by von Mikulicz in 1889 (2). Since the introduction of AC, bowel
segments have been used in different studies and
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have become a relatively favorable tissue for bladder augmentation, however, using bowel segment
for AC is a complex procedure and its untoward
complications such as metabolic disorders, urinary
tract infections (UTI), stone formation and malignancy have been mentioned in different series (36). In order to find an ideal replacement for bowel
segments different studies testing different natural
or synthetic tissues have been conducted most of
which have not been promising (7-9). Renal capsule is a thin sheet of connective tissue containing
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blood vessels, fibroblast and adipose tissue with a
good tensile strength. In an attempt to introduce
a new biomaterial as a scaffold for urothelial regeneration, we used the renal capsule for bladder
augmentation in a canine model.
MATERIALS AND METHODS
This experimental study was carried out on
ten mixed breed adult dogs (20±2 months) weighing about 15kg. The protocol was approved by
the Institutional Animal Care and Medical Ethics
Committee of our center in accordance with the
principles of laboratory animal care formulated
by the national society of medical research and
the guidelines for the care and use of laboratory
animals published by the National Institute of Health (1996) (10). All the animals were allowed a
minimum of 72 hours to recover from the stress
of transportation before the first procedure and
food was withheld for 12 hours before anesthesia.
Intramuscular ampicillin (100mg/kg), gentamicin
(5mg/kg), and clindamycin (20mg/kg) were injected 15 minutes before starting the operation, all
interventions were performed in a standard operating room. General anesthesia was induced using
intravenous ketamine hydrochloride (3mg/kg)
and diazepam (0.3mg/kg). After intubating each
animal, anesthesia was maintained with inhaled
halothane with the depth monitored to maintain
an absent withdrawal reflex to toe pinch and absent corneal reflex. After induction of anesthesia,
each animal underwent eyeball urodynamic study
according to the standard protocol (11, 12). Each
dog was placed in the supine position and catheterized with a 10Fr catheter. A 50-60mL catheter
tip syringe was chosen, the barrel of the syringe
was connected directly to the end of the catheter
and it was held upright at the level of symphysis
pubis. Saline was infused into the bladder by pouring into the open end of the syringe. The height
of the barrel is raised or lowered until there is steady flow. As the saline flow stopped, the height
of the meniscus, above the symphysis, was considered the measured vesical pressure. The amount
of fluid flew in to the bladder was considered the
measure of bladder volume and was defined as
the maximum anesthetic bladder capacity (MABC)

and the pressure at MABC was defined as the maximum anesthetic bladder pressure (MABP) (11).
Then through a mid line abdominal incision, the
right kidney was identified. A circumferential incision was made over the renal hilum and the renal
capsule was meticulously dissected from the underlying parenchyma (Figure-1). After preparing
the renal capsule (5x10cm), cystotomy was done
through a vertical incision on the bladder dome
and subsequently the capsule was anastomosed to
Figure 1 - Preparing the renal capsule.

the bladder using polydioxanone 4-0 suture (Figure-2). A 10Fr internal Foley catheter was inserted
into the bladder, the wound was closed and an
appropriate dressing was applied. Antibiotic therapy with ampicillin (300mg q 6h) was continued
for one week after the procedure and the internal
Foley catheter was removed at the end of the first
week after the operation. During the recovery period (third and seventh day after the operation)
we asked the caretaker of the animal laboratory to
keep each animal calm so we could perform a brief
physical examination of the operation site for detection of hematoma or infection. Six months after
the operation, under general anesthesia, bed side
urodynamic study was performed for each animal
again and the changes in urodynamic parameters
were documented; then the animals were sacrificed
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sign of hematoma or infection. During the exploration in the sixth month, no gross abnormality of the
decapsulized kidneys was detected. The preoperative
mean MABC was 334.00±11.40mL, which increased
to 488.00±14.83mL (p=0.03) after the operation.
Preoperative mean MABP was 19.00±1.58cmH2O,
which decreased to 12.60±1.14cmH2O postoperatively (p=0.03) (Table-1). In histopathology evaluation all the sections showed well formed granulation
tissue containing neovascularization and fibroblast
proliferation (Figures 3 and 4). In six of ten samples
(60%) there was full urothelial epithelialization (Figure-5). The rest of tissue other than that with full
epithelialization showed repair by connective tissue
rather than urothelial proliferation. Indeed the microscopic examination in other 40% of samples
revealed fibroblast proliferation, angiogenesis and
collagen deposition. Evidence of urothelial proliferation in 60% of samples on H&E slides were

Figure 2 - Anastomosing the renal capsule to the bladder
(bladder augmentation).

Table 1 - Results of urodynamic evaluation before and after operation.

mean MABC (mL)
mean MABP (cm H2O)
Number of Animals

Before Operation

After Operation

P-value

334.00±11.40

488.00±14.83

0.03

19.00±1.58

12.60±1.14

0.03

10

10

and the augmented bladders were removed and sent
for histopathology evaluation. All cystectomy specimens were sent for histopathology evaluation after fixation in 10% buffered formalin. Macroscopic
examination performed and then five sections were
prepared from each specimen. After tissue processing and paraffin block preparation, 5µm sections
were inserted on glass slides. The slides were stained with Hematoxylin and Eosin (H&E) method and
examined under light microscopy.

Figure 3 - The microscopic examination show
surface urothelial epithelialization (thick arrow) and
neovascularization of stroma (thin arrow), H&E X 100.

RESULTS
Ten mixed breed adult dogs were enrolled
in this study. During the recovery period physical
examination of the operation site did not show any
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Figure 4 - The thick arrow shows surface epithelialization
and thin arrow reveals neovascularization, H&E x 400.

Figure 5 - The arrow shows surface epithelialization, H&E x 400.

stratification of epithelial cells with abundant
amphophilic to clear cytoplasms and coniform
superficial borders. Moreover, we applied immunohistochemistry against cytokeratin 7 for the
confirmation of transitional epithelium. There was
no evidence of necrosis, fibrosis, acute inflammation or ulceration in any cystectomy specimen.
DISCUSSION
Congenital or acquired disorders of the
urinary bladder can make it a non–compliant
environment for storage and emptying of urine,

causing complications such as recurrent UTIs, irritative urinary symptoms, urinary incontinence,
vesicoureteral reflux, or even chronic renal failure. To overcome this problem, AC was first described in the canine model by Tizzoni and Foggi
in 1888 (1) and later in humans by von Mikulicz
in 1889 (2). Since that time finding an ideal tissue for augmenting the bladder has been debated,
however, bowel segments and particularly ileum
still are the gold standard tissues for AC. However,
apart from its complexity, augmenting the bladder
with gastrointestinal segment has some problematic outcomes described by different studies such
as UTI, bladder stones, hematuria - dysuria syndrome, metabolic derangements, and malignancy
especially at the uretero-intestinal anastomoses
(3-6). Moreover, the use of bowel segment will
be limited or contraindicated in circumstances
including short bowel syndrome, inflammatory
bowel disease, congenital anomalies such as cloacal exstrophy or after radiotherapy (13). Auto-augmentation or detrusor myomectomy was first
described in 1989 (14) and aimed to create a low
pressure bladder by resecting the detrusor off the
bladder and creating a diverticulum. Although
this technique can decrease the bladder pressure
and improve its capacity and compliance, there
may be increased risk of incomplete emptying
requiring clean intermittent catheterization (15).
Auto-augmentation is simple and associated with
less morbidity when compared with enterocystoplasty with the overall success rate of 70% for
idiopathic detrusor overactivity and 50% for neurogenic detrusor overactivity, however, the long
term results should be evaluated further (16). Ureterocystoplasty uses a dilated ureter for bladder
augmentation by forming it to a patch. Since it
is the urothelium that augments the bladder the
complications would be much less when compared
to enterocystoplasty and long term follow-up showed acceptable improvements in bladder capacity
and compliance (17). Unfortunately the use of this
technique is limited to those with megaureters or
patients with non-functioning native kidneys and
hydrouereteronephrosis. Natural tissues including
free fascial grafts, omentum, peritoneum, dura
matter and placenta used for AC were unsuccessful with a high rate of complications (7, 8). Syn-
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thetic materials such as teflon, polyvinyl sponge,
gelatin sponge and resin coated papers have all
been used for prosthetic bladder augmentation but
all proved to be useless due to problems including
recurrent UTIs, stone formation, metaplastic reactions, contracture and fibrosis (8, 9). Renal capsule
is a thin layer of connective tissue which is composed of blood vessels, fibroblast and adipose tissue. This structure has a good tensile strength with
a low metabolic rate and minimal fluctuation in
the physic-mechanical parameters which makes it
a suitable protector of the renal parenchyma (18)
and most likely a favorable natural tissue for reconstructive procedures. Thompson et al. reported
their clinical experience of flap pyeloplasty using
renal capsule and their results were acceptable
(19). Hodjati et al. (20) applied the canine renal
capsule as a venous patch graft for inferior vena
cava repair and their entire specimens remained
patent with endothelial regeneration over the surface of renal capsule 3 months after the operation. To the author’s knowledge our study is the
first experience of AC using renal capsule, which
we introduce as capsule-cystoplasty. Recent study showed that all the canine bladders that were
augmented with renal capsule had a significant
increase in capacity with a significant decreased
in pressure, proven urodynamically. Histopathology evaluation revealed epithelialization of the
capsule with urothelium and the amazing issue to
be considered is that in none of the specimens, fibrosis, graft shrinkage or metaplastic reaction was
observed. The recent finding might be attributed
to the low metabolic rate of the renal capsule which necessitates a low blood flow with subsequent
less aggregation of inflammatory cells, and also
it’s more compatible histology to the urinary tract.
Recently application of biodegradable materials for AC has gained interest because of their
ease of usage and lower complication rates compared to the bowel segments, however, some limitations still exist. Paterson et al. (21) and Wang
et al. (22) conducted separate studies comparing
autogenous ileum with small intestinal submucosa (SIS) for laparoscopic bladder augmentation
in porcine models and both studies yielded better
results with ileum. Their histopathological evaluation revealed more intra-abdominal fibrosis and

also contracture, scar formation, and metaplastic
bone formation in the walls of bladders augmented with SIS which could explain the lower bladder dynamics resulted in SIS group. In our study,
we didn’t detect any fibrosis and scar formation in
the bladders augmented with renal capsule which
shows its priority to SIS, however, a comparative
study evaluating the urodynamic parameters after enterocystoplasty versus capsule-cystoplasty
would be of value. The feasibility of renal capsule
for AC in human has not been proved yet. One can
easily use the renal capsule for AC in patients with
non-functional native kidneys without the fear of
damaging the renal parenchyma. Although Hodjati et al. (20) showed no renal parenchymal damage
after removing the capsule in canine models, and
we also did not find any gross abnormality of the
decapsulized kidneys during second exploration,
there is still concern for its applicability in humans with normally functioning kidneys.
CONCLUSIONS
According to our clinical and pathological
data renal capsule may act as a suitable biomaterial for bladder augmentation in a canine model, however, we recommend a case-control study
with more participants to validate our results. Besides, the applicability of renal capsule in human
should be verified.
Abbreviations
AC = Augmentation Cystoplasty
UTI = Urinary Tract Infection
MABC = Maximum Anatomic Bladder Capacity
MABP = Maximum Anatomic Bladder Pressure
H&E = Hematoxylin and Eosin
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Recurring priapism is rare in pre-pubertal children and may be attributed to multiple
causes. We propose that voiding dysfunction (VD) may also justify this symptom and
detail a clinical case of recurring stuttering priapism associated to overactive bladder that completely resolved after usage of anticholinergics and urotherapy. Sacral
parasympathetic activity is responsible for detrusor contraction and for spontaneous
erections and a relationship between erections and bladder status has been proved in
healthy subjects (morning erections) and models of medullar trauma. High bladder
pressures and/or volumes, voiding incoordination and posterior urethritis can potentially trigger reflex erections.
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INTRODUCTION

MATERIAL AND METHODS

Recurring priapism is rare in pre-pubertal
children and is most frequently caused by sickle
cell disease (SCD)(65%), leukemia (10%), drugs
(notably exogenous testosterone and psychiatric
medications (5%) and penile trauma (10%) (1).
A causal association between recurring priapism
and voiding dysfunction (VD) has never been recognized.
We report a clinical case of recurring
priapism secondary to VD, review the pertinent
literature and pathophysiological mechanisms
involved.

We report a case of stuttering priapism
treated with oral anticholinergics and urotherapy (patient/family education, timed voiding and
generous daily hydration). Literature data were
retrieved from PUBMED, using the keywords priapism AND intermittent AND “voiding dysfunction” and are reviewed in the discussion session.
CASE REPORT
A five years-old white male was referred
to Urology Clinics to investigate recurring stuttering priapism, present for 2 months. The child re-
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ported painful erections during circa 5 min each,
with simultaneous glans and corpora engorgement,
three times a week, associated to hypogastric pain,
consistent with stuttering priapism (2). Physical
and neurological examination, growth and development landmarks were normal. As no episodes
of priapism occurred in the presence of members
of the health team the description of the problem
depended on the mother´s report. External genitalia, vertebral column and lumbar examination were
also normal. There was no history of penile or pelvic trauma. The mother denied previous or familiar
anemia. There was a history of repetitive urinary
tract infections (UTI) and intermittent urinary flow.
The child was toilet trained for feces and urine at
1.5 years-old. His past history also showed asthma (treated with loratadin, inhaled fluticasone and
inhaled salbutamol as needed), chronic gastritis
and reflux esophagitis (treated with omeprazole).
The family history revealed a sister presenting type
1 diabetes.
The patient presented no anemia. Hemoglobin electrophoresis excluded SCD (97% hemoglobin A, 3% hemoglobin A2). Serum creatinine and
electrolytes were normal, as repetitive urine tests,
except for the presence of mucus. Urinary culture
was negative. Urinary calcium/creatinine, urinary
protein/creatinine, proteinuria, calciuria were normal (respectively 0.03, 0.16, 0.19 mg/kg/h, 0.09
mg/kg/h). Abdominal and pelvic/perineal doppler
ultrasound was normal, without significant post-voiding residuals. Cavernous blood gas analysis
was not considered for differential diagnosis, as
the episodes were short and intermittent and there
was no evidence of an ischemic cause.
A month later the child still referred very
frequent recurring stuttering painful priapism. A
voiding diary showed abnormally high voiding
frequency (> hourly), episodes of urge-incontinence and intermittent flow. The mother denied
enuresis or constipation. The child refused uroflowmetry. According to International children´s
continence society (ICCS) recommendations (2),
we started him on oral oxybutinin (0.2 mg/kg
bid) and urotherapy, with the clinical diagnosis of overactive bladder and possible detrusor-sphincter incoordination (the mother described
intermittent flow).

Four months after starting oral anticholinergics the mother reported only one self-limited
priapism episode. Daily voiding frequency was
ameliorated (2/2 h) and urge-incontinence resolved, but the child developed nocturia. Six months
after starting anticholinergics priapism and urinary
complaints were clinically resolved.
DISCUSSION
Childhood priapism is rare and typical
of preadolescents/adolescents, presenting exceptionally in preschool children. The disease has
multiple etiologies that vary among ages and populations. High flow priapism is mainly caused
by penile/perineal trauma, cavernous vasoactive
drugs injections, poisoning (scorpion, spider and
snake venom), some drugs (notable psychoactive
medications, anticoagulants, sildenafil and propofol), local infection (cavernositis), epidural anesthesia and medullary tumors. Low flow priapism
is mainly caused by SCD, leukemia and hypercoagulable states. “Idiopathic priapism” remains the
diagnosis in at least 10% of pediatric cases (2).
In Brazil the large majority of priapism episodes
in children are caused by SCD, due to the ethnical distribution of our population. Only a quarter
present in pre-pubertal children (2). Treatment depends on the cause of the disease.
Repetitive stuttering priapism, as presented in our index case, is also typically secondary to SCD. Other causes remain ill-defined. Those
cases are probably underreported due to the self-limited nature of the episodes.
A voiding history is not normally asked
for in priapism cases, as the possible relationship
between VD and priapism is not normally considered (3). Ironically, one of the first recommendations for patients to treat an episode of SCD
priapism is to urinate, in order to induce detumescence (4). Also, the linkage between morning erections and full bladders, explained by sacral neural
reflexes, are lay knowledge.
The parasympathetic neural system starts
the erection mechanisms that depend on a normal
balance of the autonomic nervous system. Similar
neural mechanisms coordinate normal voiding,
added by voluntary nerve responses and reflexes
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mediated by the pudendal nerve. A relationship
between prolonged erection and perineal muscles´
spasms has been proved in animals (5).
The voiding defense reflex consists of a
perineal contraction in the event of inappropriate
detrusor activity and is repetitively triggered in
overactive bladder cases in children, probably leading to detrusor-sphincter incoordination (DSI)
in the long term. DSI may induce high pressures
in the posterior urethra, high voiding pressures,
incomplete bladder emptying and vasal urinary
reflux with secondary epididymitis and urethritis (6-10). High bladder pressures or volumes and
posterior urethritis can potentially trigger reflex
erections, so linking VD and repetitive priapism.
We acknowledge that our diagnosis of
VD is entirely based on clinical data, but this is
a functional disease, and the recommendations
of ICCS are not to use urodynamic evaluation for
diagnosis, after excluding possible neurological
or anatomical problems, unless for irresponsive
children (3). The presentation of this clinical case
should possibly be followed be a research project
to prospectively investigate the frequency of reflex erections and priapism in Pediatric cases of
VD, as compared to the normal population.
Recurring priapism in children may be
secondary to VD. The diagnosis of VD should be
excluded in cases of recurring priapism. Treatment
of VD may resolve stuttering repetitive priapism.
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1
2

CASE PRESENTATION
An 83-year-old man presented to hospital with gross hematuria. His medical history was
remarkable for remote open left pyelolithotomy,
chronic inflammatory demyelinating peripheral
neuropathy, benign prostatic hyperplasia, and cerebrovascular accident for which he took aspirin-dipyridamole. Urine cytology was negative for
malignant cells. Renal ultrasound showed a lobulated, hypoechoic lesion centered in an echogenic hilum of the upper pole of the left kidney.
Preoperative CT urogram showed a large, round,
heterogeneously-enhancing soft tissue filling defect, measuring 3.6cmx4.0cmx3.3cm, casting the
major calyx of the upper pole of the left kidney
(Figure-1). It showed definitive heterogeneous
enhancement after contrast administration. On
the delayed urographic phase, contrast was noted outlining the filling defect. The findings were
typical for urothelial carcinoma, with invasion of
the subjacent parenchyma of the upper pole of the
left kidney. In addition, an irregular, exophytic
1.4cmx1.4cm nodule was found arising from the
posterolateral cortex of the left kidney, in the vicinity of the renal parenchymal invasion by the urothelial carcinoma. The nodule was homogeneously
hyper-enhancing and appeared contiguous with

the less enhancing urothelial carcinoma (Figures
2A and B). The nodule was thought to be either
urothelial carcinoma invasion or a synchronous
renal cell carcinoma. There was no local regional
lymphadenopathy. He underwent laparoscopic nephroureterectomy without complication. Pathologic examination confirmed urothelial carcinoma
Figure 1 - Coronal 20 minute excretory urogram shows a lobulated soft
tissue mass (urothelial carcinoma) casting the left kidney upper pole
calices (straight arrow).
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Figure 2 - A) Axial corticomedullary phase shows a less heterogeneously enhancing urothelial carcinoma associated with parenchymal invasion
of the upper pole of the left kidney (straight arrow) and the subjacent more enhancing exophytic renal cell carcinoma (curved arrow); B) Excretory
urogram shows the intra-renal collecting urothelial carcinoma and its parenchyma invasion (straight arrow) are of similar attenuation to the renal
cell carcinoma nodule (curved arrow).

A

B

Figure 3 - A) Urothelial carcinoma invading to the renal cortex (H&E, 40x). Note the glomerulus (arrow); B) Deceptive oncocytoma-like architecture
with archipelagic nests (yellow star), tubules (blue star), and fibrous scar (red star) (H&E, 12.5x); C) The nests are composed of tumor cells with
well-defined cell membranes, perinuclear clearing, and non-uniform nuclei (H&E, 100x); D) Cytokeratin 7 shows strong, diffuse immunostaining of
the tumor cells at the cell membrane (100x).

393

ibju | RADIOLOGY PAGE

invading the renal parenchyma to the corticomedullary junction and an adjacent chromophobe
renal cell carcinoma with a pushing border into
perinephric fat (Figures 3A-D).
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that the juxtaposition of urothelial carcinoma
that has invaded the renal cortex with a
cortically-limited chromophobe renal cell
carcinoma may present as an apparently
single lesion on CT urography. In this case,
the difference in contrast enhancement in the
early phase supported the presence of two
distinct lesions, despite apparent contiguity
given their same attenuation on the delayed
phase. The prognosis for patients with two
malignancies is likely most influenced by the
malignancy with the highest stage.
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Intravesical human papillomavirus (IHPV) infection–
endoscopic resection
_______________________________________________
Silvio Henrique Maia Almeida 1, Marco Aurélio Cruciol Rodrigues 1, Daniele Mathiel 1, Susana Fonseca
Alves 1
1

Departamento de Cirurgia - Universidade Estadual de Londrina, Londrina, PR, Brasil

INTRODUCTION								

_______________________________________________________________________________________
Although HPV infections are common, intravesical HPV is a rare condition, with only 20 reported
cases (1).
Objectives: The aim of this video is to present a case treated with transurethral resection (TR).
RESULTS
A 38-year-old woman, with a history of urinary tract infections. She denied other diseases and
complained of painful urination. The genital examination, cervical cytology and colposcopy were normal. Urinalysis showed leukocytosis, but a negative culture. The ultrasound was normal. A cystoscopy
was performed, showing polypoid growth on the bladder mucosa followed of the TR. Histopathologic
analysis (HA) confirmed IHPV (in situ hybridization positive for 6, 18, 31 subtypes), associated a Bladder
Squamous Metaplasia (BSM). The patient recurrence-free was for 5 years when a cystoscopy demonstrated BSM, which was resected. The patient had not any other sites (urethral, genital or anal) of recurrence
during the period of follow-up.
DISCUSSION
The condyloma, caused by types 6 and 11, is more frequent in the genital mucosa and anal area
(1, 2). IHPV presents with a polypoid pattern, often related to warts in the urethra. The clinical presentation includes hematuria, dysuria, fever and pelvic pain (1, 2). HA evaluation shows hyperproliferation
of metaplasic squamous cells, the transition to the normal epithelium is sudden, with no submucosal invasion. This pattern excludes squamous cell carcinoma (SCC). A standard treatment was not established.
TR has also been successfully used (1), and radical cystectomy was indicated when the lesion was associated with SCC (3). Since the cytotoxic immune responses against malignant and virally transformed
cells appear to be similar, local application of BCG might also be effective in the adjuvant treatment of
recurrent condylomata (4).
CONCLUSIONS
TR may be a safe option for definitive IHPV treatment. However, the patients must be followed
as in cases of the superficial carcinoma of transitional epithelium.
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Editorial Comment
This interesting video by Almieda and
colleagues highlights a rare occurrence of HPV
infection within the bladder mucosa diagnosed
after transurethral resection. It further characterizes the diffuse nature of HPV-associated manifestations, which can cause cancer at multiple
anatomic sites in men and women, including cervical, oropharyngeal, anal, vuluvar, vaginal, and

penile malignancies. In this particularly case, the
patient remained recurrence-free for 5 years, which
reinforces the heterogeneity of HPV-associated disease and its malignant potential based on the anatomic site of infection (1). We applaud the authors
for their novel work, which adds to the body of
literature regarding potential sites of HPV-related
disease and its differing natural history based on
the site of infection.
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RE: The value of testicular ultrasound in the prediction of
the type and size of testicular tumors
_______________________________________________
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To the editor,
We read with great interest the article “The value of testicular ultrasound in the prediction of the type and size of testicular tumors” by Shtricker A. et al (1). This article highlights
an interesting role of testicular ultrasound finding in managing testicular tumor, particularly
regarding the ability of testicular ultrasound to differentiate between these three lesions: benign
lesion, seminomatous germ cell tumor (SGCT) and non-seminomatous germ tumor (NSGCT). The
presence of necrosis is more suggestive of malignant tumors, whereas hypoechogeneity and fibrosis on testicular ultrasound are more suggestive of SGCT type (1). These finding will increase
the ability to differentiate type of testicular tumor preoperatively in addition to traditionally use
tumor markers. Hopefully in near future the characteristic of different type of cancers can be
done to form risk stratification Table.
On the other hand, this article gives us a big doubt regarding the ability of preoperative ultrasound to estimate the tumor size as compared to pathological measurement. It was
not verified the actual time interval between diagnostic ultrasound and the orchiectomy. Fast
growing cancer will give significant change in size within short period of time. Thus, the ultrasound findings will be smaller in comparison to pathological size if the time interval between
the ultrasound and operation was a week or more. In contrast to malignant lesion, the benign
lesion was well documented as slow growing and expected to have similar size during diagnostic ultrasound and pathological specimen regardless the time interval; as shown in this study
that 100% of benign tumors showed similar sizes for both measurements (1, 2). Furthermore,
the study was conducted in multicentre which will give more varieties in term of technique as
ultrasound requires a highly experienced and skilled operator, as well as advance equipment (3).
Besides that, in current practice only in cases of SGCT the tumor size will be taking into account
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for risk stratified prognosis (2). The other more important factor was histological features which
determine the prognosisof both SGCT and NSGCT, however cannot be provided by ultrasound
(2, 3). Thus, we strongly suggest strict protocol should be applied in organ sparing-surgery for
non-tumour contralateral testis cases.
REFERENCES
1.
2.
3.

Shtricker A, Silver D, Sorin E, Schreiber L, Katlowitz N, Tsivian A, et al. The value of testicular ultrasound in the prediction of the
type and size of testicular tumors. Int Braz J Urol. 2015;41:655-60.
Albers P, Albrecht W, Algaba F, Bokemeyer C, Cohn-Cedermark G, Fizazi K, et al. Guidelines on Testicular Cancer: 2015 Update.
Eur Urol. 2015;68:1054-68.
Brunereau L, Bruyère F, Linassier C, Baulieu JL. The role of imaging in staging and monitoring testicular cancer. Diagn Interv
Imaging. 2012;93:310-8.

Mohd Nazli Kamarulzaman, MD

Urology Unit, Department of Surgery
International islamic University Malaysia
Jalan Hospital Campus Jalan Penjara,
Kuantan, Malaysia

Siti Kamariah Che Mohamed, MD
Department of Radiology
International Islamic University
Malaysia Kulliyyah of Medicine
Kuantan, Pahang, Malaysia
E-mail: nazlikamarulzaman@gmail.com

398

Vol. 42 (2): 399-399, March - April, 2016

Letter to the editor

doi: 10.1590/S1677-5538.IBJU.2015.0726

RE: Efficacy of botulinum toxin type A 100 Units versus
200 units for treatment of refractory idiopathic overactive
bladder
_______________________________________________
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To the editor,
We read with great interest in the article “Efficacy of botulinum toxin type A 100
Units versus 200 units for treatment of refractory idiopathic overactive bladder”. Osama Abdelwahab, et al. (1) nicely presented the treatment outcomes in this well conducted randomized controlled study.
Lack of voiding diary is one of the weak points of the article. Number of incontinence episode or functional bladder capacity is important in the evaluation of OAB. In addition, the mean
pretreatment cystometric capacities in group A and B were 277.7±75.29 and 289.2±70.83ml,
respectively. The high mean values mean that some of the patients actually had large cystometric bladder capacity before BoNT-A treatment and that they might not gain benefits from this
intervention. So, it would be great to see the results in the subgroups of various functional or
cystometric bladder capacity.
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RE: An easy, reproducible and cost-effective method
for andrologists to improve the laboratory diagnosis of
nonobstructive azoospermia: a novel microcentrifugation
technique
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Reply by The Authors,
“What a piece of Work is a Man” quoted William Shakespeare (1564–1616 AC).
The diagnosis or confirmation of azoospermia or cryptozoospermia with this nouvelle technique of microcentrifugation proposed and developed by our group is an answer to countless hours of
attending difficult cases of men investigated or presenting with non-obstructive azoospermia (NOA)
and having to give them a truthful perspective. It is amazing on how many false-positive or false-negative results of simplified “spermiograms” in the last 18 years we have had the difficult task to
confront and disagree, unfortunately the majority of them performed in Clinical Analyses General
Laboratories, so common in Brazil, not always familiarized with sperm physiology or andrology lab
techniques widely disseminated by World Health Organization manuals. Surprisingly, wrongful results
are not unusual from single semen analyses performed in “andrology” facilities located inside some
Centers with eyes mainly focused in performing Intra-Cytoplasmic Sperm Injection (ICSI) as the silver-bullet for dealing with male infertility.
These challenges have resulted in the development of a new microcentrifugation technique carrying important elements to become a “must-do step” in the diagnosis of NOA patients - the endpoint
variable of testicular failure due to, but not limited to health issues like: severe medical conditions, chronic diseases, varicocele, genetic causes, medications, illicit drugs, obesity, alcohol consumption, lifestyle
habits, etc. Attention must be given to the fact that many of these conditions are potentially treatable
with at least partial recovery of spermatogenesis, therefore avoiding the unnecessary use of advanced
reproductive techniques such as ICSI, or using less harmful ones like simple intra-uterine insemination.
Of notice, is that an ICSI performed with a better quality sperm, after medical and/or surgical
interventions by trained andrologists, will most likely result in increased success rates with less complications, such as: minor and major malformations, abortion, premature delivery or low-birth weight,
enhancement of genetic disorders, hyperstimulation syndrome therefore protecting both mother and
offspring and consequently, future generations. So in the era in which the myth of a “single sperm being
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or more selective ones like enclomiphene, or a combination of them. Also, adds a potential positive
predictive value for sperm retrieval, if that is the decision to go. Moreover, it brings implications that go
far beyond a diagnostic tool, avoiding the use, for example, of donor sperm in many cases where sperm
can be identified either in the initial analyses or after treatment, changing both patient’s and attending
physician perspectives in the initial evaluation, during treatment, in the andrology lab or in the micromanipulation lab when “responsible ICSI” becomes mandatory.
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