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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.
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EDITOR’S
COMMENT

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 ne-

oplasia, 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). Follo-

wing 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 propo-

sed by Gleason resulting in the termination of patterns 1 and 2 in biopsies in 2005 (8). Subsequen-

tly, 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 patho-

logy 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 Associa-
tion 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, infec-
tion 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 appro-
priate 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 worl-
dwide.  As stone disease is not considered a priority in our and many other medical sys-
tems 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 sha-
red 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 sur-
veillance 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 lo-
wer 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 mi-
nimal 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 pa-
tients 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 intraope-
rative complications with a similar percentage of patients experiencing post-operative 
complications in both URS and ESWL (6). Therefore, by proceeding to immediate treat-
ment 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 observa-
tion. In the treatment groups, the stone free rates following URS and ESWL were excel-
lent (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 per-
cutaneous 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 com-
plication, 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 Eu-
ropean 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: Overactive bladder syndrome is one of the lower urinary tract dysfunctions 
with the highest number of scientific publications over the past two decades. This sho-
ws the growing interest in better understanding this syndrome, which gathers symp-
toms 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 incor-
porated 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 Ove-
ractive 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 conduc-
ted. 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 syndro-
me” was first introduced to the urology community, 
approximately five thousand articles have been pu-
blished in specialty journals. During this period, we 
have witnessed surprising facts, such as the high 
percentage of people affected by overactive blad-
der symptoms, against the small number of the-
se 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 ade-
quate treatment occurred. Within these almost two 
decades, a number of drugs have been – and con-
tinue 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 com-
plex surgical interventions, such as bladder aug-
mentation, as a condition of exception. 

Several urological societies proposed gui-
delines for overactive bladder with the purpose 
of standardizing its diagnosis and treatment. Al-
though 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 overac-
tive 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 overac-
tive 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, Bra-
zil, 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 “LI-
LACS,” “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. In-
complete 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 se-
veral publications, many of which with unarguable 
scientific and clinical relevance. When the same to-
pic 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 appro-
ved, they underwent a compilation and adjustment 
process that resulted in the present text. The pri-
mary 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 intro-

duced to the scientific community in 1997 during 
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the Consensus Conference named “The Overactive 
Bladder: From Basic Science to Clinical Manage-
ment” (1). Since then, the definition of overactive 
bladder had been reviewed several times and was fi-
nally standardized by IUGA (International Urogyne-
cological Association) and ICS (International Conti-
nence Society) in 2010 as “urinary urgency, usually 
with frequency and nocturia, with or without ur-
gency urinary incontinence, in the absence of any 
urinary tract infection or another obvious patholo-
gy” (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 ove-
ractive bladder patients with urinary incontinence – 
also called wet overactive bladder (3). Thus, the ter-
ms overactive bladder and detrusor overactivity are 
distinct, with the latter being a finding in an uro-
dynamic 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 im-
possibility 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 im-
pacting 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-neuro-
genic 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 symp-

toms 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 Prospecti-
ve 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 substan-
tial increase after 40 years of age. Among the Eu-
ropean countries, the lowest prevalence was seen in 
Finland. In a cohort of 3,727 18-79 year-old indivi-
duals, the prevalence in that country was only 8%. 
The authors suggested that the use of inaccurate 
criteria and population selection may have overes-
timated the prevalence of overactive bladder repor-
ted in other publications (6). In the United States, 
the NOBLE (National Overactive Bladder Evalua-
tion) study showed a 16.5% prevalence of overacti-
ve 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 Ve-
nezuela 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 obser-
ved 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 inclu-
ded increased voiding frequency, urinary urgency, 
and urgency urinary incontinence (12). According 
to Milsom et al., among the 17% of overactive bla-
dder patients identified in their study, 14% reported 
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Table 1 - Method of search of scientific publication at pubMed, Bireme

Groupst Strategy of search Filters Total of 
identified 
articles

Total of 
selected 
articles

Concept and diagnosis of 
Overactive bladder

( "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

Epidemiology (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

Conservative
Non-Pharmacological 
Management

(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

996

35

Pharmacological Management 71

Refractory
Overactive Bladder

26

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 common-
ly seen symptoms were urgency (95.2%), nocturia 
(94.5%), and urinary frequency higher than 8 voids 

a day (84.2%). In this study, 61% of patients were 
“unsatisfied” or “very unsatisfied” with their cur-
rent 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 func-
tion 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 signifi-
cant 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 overac-
tive bladder (5). In the NOBLE study, the quality of 
life and quality of sleep were significantly impai-
red 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 re-
sources as well, when we consider the highest in-
cidence in the older population. It should also be 
highlighted that the 65+ year-old population will 
double in the next few decades. The estimated an-
nual cost of overactive bladder in the North-Ame-
rican 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 de-
termine 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 le-
akages, such as diapers; and the consequent im-
pact of symptoms on the quality of life. Physical 
exam allows identifying pelvic masses, vesical or 
intestinal distension, genital prolapse, and increa-
sed 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 eva-
luation. 

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 prescrip-
tion of treatment (17, 18). The voiding frequency 
and the volume at each void are the main elements 
of the diary, which allow distinguishing asympto-
matic 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 bla-
dder patients are critical measuring tools when con-
ducting scientific studies. They may be didactically 
classified as specific questionnaires, urinary inconti-
nence questionnaires, quality-of-life questionnaires, 
and questionnaires of the impact of urinary inconti-
nence on the quality of life. Among the several ques-
tionnaires available worldwide, the following show 
the highest applicability: ICIQ-OAB, OAB-SF, OAB 
V-8, ICIQ-OABqol (22-25). However, these question-
naires should not be regarded as definitive diagnostic 
tools. They are designed to standardize and enable 
data comparison in clinical trials and more objective-
ly 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 



ibju | Overactive bladder

193

overactive bladder symptoms (30, 31). For most pa-
tients, once urinary infection and hematuria are ru-
led 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 di-
fferential 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 consi-
dered the gold standard for evaluation of low uri-
nary 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 overacti-
ve bladder (32). Another limiting factor to its rou-
tine 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, re-
commend 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 tre-
atment fails, or in cases where more invasive treat-
ments are considered (37, 38). 

There is consensus on the fact that perfor-
ming cystoscopy is not useful to diagnose ove-
ractive bladder. Its indication is limited to ca-
ses 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 symp-
toms, 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 overac-
tive 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 bio-
markers have been considered useful as potential 
tools for diagnosis and therapeutic monitoring. 

Overactive bladder biomarkers may contri-
bute to the understanding of the urinary storage 
symptoms. They are involved in the possible ove-
ractive 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 triphospha-
te (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) modula-
tes the release of neurotransmitters and reduces the 
sensitivity threshold of nociceptive fibers; therefo-
re, 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 uri-
ne (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 infec-
tions, 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 ove-
ractive bladder than dry overactive bladder pa-
tients. 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. Pros-
taglandin E2 (PGE2) was more widely studied and 
has been considered as superior to NGF as a discri-
minatory 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 tes-
ting – than in overactive bladder patients without 
detrusor hypocontractility (44). Other cytokines 
were also high in the urine of overactive bladder 
patients, including monocyte chemotactic pro-
tein-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 manage-
ment 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 treat-
ment of overactive bladder may involve a number 
of measures targeting to increase the voiding inter-
val, improve bladder capacity, reduce urinary ur-
gency and nocturia episodes, and prevent involun-
tary loss of urine. Interventions in lifestyle-related 
factors, collectively referred to as behavioral the-
rapy, 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 in-
dicate 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 rando-
mized 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 randomi-
zed, crossover, double-blind study, though, the re-
placement 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 idiopa-
thic detrusor overactivity and observed a signifi-
cant 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 for-
mation, 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 mic-
turition function by scheduling voids by the clo-
ck 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 interven-
tion, 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 pa-
tients 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 the-
rapy, and both treatments together (66). Both the-
rapeutic groups showed improvement of urgency, 
without any significant difference. Even though, in 
the group treated with oral medication plus beha-
vioral therapy, the voiding frequency significantly 
improved (66). A systematic meta-analysis of Co-
chrane Library conducted by Rai et al. suggested 



ibju | Overactive bladder

195

that patients are more likely to have favorable re-
sults when they are treated with oral anticholiner-
gics alone than when undergoing bladder training 
techniques alone (67). Although the meta-analysis 
favored the anticholinergic-treated group, it is im-
portant to stress that no individual study showed 
a statistically significant difference. In this study, 
also the treatment combination (oral anticholiner-
gic + 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 incon-
tinence (68). However, the contraction of pelvic flo-
or muscles may have an inhibitory effect on the 
detrusor contraction. For this treatment modality, 
biofeedback and external or intracavity electrosti-
mulation may be used as additional resources. Kafri 
et al., in a randomized clinical trial, divided urgency 
urinary incontinence patients into four groups: tre-
atment 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 ex-
perienced 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 adheren-
ce 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 wo-
men tend to adhere to the exercises during super-
vised intervention, but their participation dimini-
shes 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 pre-
ference to individual training (71). 

Some studies compared different modali-
ties 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 pa-
tients receiving electrical stimulation and 71% of 
patients treated with oral tolterodine reported less 

discomfort due to the bladder symptoms and simi-
lar improvement of the quality of life, as measured 
with the King’s Health Questionnaire (72). Ano-
ther 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 treat-
ments showed similar improvement of symptoms. 
The discontinuation of treatment, however, caused 
deterioration in most of the objective and subjecti-
ve overactive bladder symptoms. 

Berghmans et al. conducted a systematic 
review and meta-analysis of the electrical stimu-
lation 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 stu-
dies included, there was no compelling evidence 
of improvement from the association of electrical 
stimulation with pelvic floor exercises when com-
pared 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 prospec-
tive, 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 elec-
trical stimulation, such as transcutaneous, per-
cutaneous and intracavity was observed to show 
healing rates similar to the pharmacological the-
rapy. Improvement rates tend to favor the elec-
trical stimulation. However, these data were only 
significant for one clinical trial, and confirming 
them with further studies in the future is recom-
mended (67). An alternative neuromodulation 
therapy may be used for transcutaneous electro-
magnetic 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 di-
fference regarding the increase of the maximum 
voided volume in the pad test and the visual ana-
logic scale. Neither could they find a difference 
in the quality-of-life scale (77).
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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 an-
ticholinergics – 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 cons-
titute the syndrome. Beta-adrenergic agonists, which were recently added to the list of dru-
gs 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.
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InTRODuCTIOn

This second part of the review article Ove-
ractive 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 betwe-
en the detrusor muscle wall and the urinary con-
tent – took a critical position in the pathophysio-
logy 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 affe-
rence 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 ner-
ve strengthened the physiotherapeutic measures, 
now focusing on non-responsive cases to prima-
ry behavioral approaches and oral medications. 
Like oral anticholinergic agents, bolutinum toxin 
type A had its action initially based on the neu-
romuscular 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 ac-
tion 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 com-
munity. 

Ninety-seven of 2,508 publications pre-
viously 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 exclu-
ded. In cases of similar publications, the most re-
cent one and showing the highest level of scien-
tific evidence was selected. 

The articles were reviewed and their re-
sults 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 participa-
tion of all members of the Consultation.
Overactive bladder management with oral me-
dications

Antimuscarinic agents are for many years 
the first pharmacological treatment option for 
overactive bladder. Yet, many safety and tolera-
bility-related aspects limit their use (1-4). Special 
attention should be given to the interaction of 
antimuscarinic agents with other drugs common-
ly 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 anti-
muscarinic 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 or-
gans, 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 mole-
cular weight and level of liposolubility or lipo-
philicity (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 neurologi-
cal 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 Strategy of search Filters Total of 
identified 
articles

Total of 
selected 
articles

Concept and diagnosis of 
Overactive bladder

( "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

Epidemiology (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

Conservative
Non-Pharmacological 
Management

(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

996

35

Pharmacological Management 71

Refractory
Overactive Bladder

26

M1 muscarinic receptors may trigger cognitive di-
sorders, memory loss, drowsiness, confusion, and 
even accelerate the emergence of dementias. The 
drug’s ability to interact with P glycoproteins, whi-
ch 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 he-
patic mass and blood flow, which may reduce the 

drug elimination via cytochrome CYP3A4, there-
by prolonging the permanence of the drug in the 
blood stream (7).

Several antimuscarinic agents have been 
studied in the treatment of overactive bladder, in-
cluding oxybutynin, tolterodine, solifenacin, da-
rifenacin, trospium, fesoterodine and propiverine 
(4, 6, 8-11). These drugs mainly have their effects 
through the inhibition of muscarinic receptors pre-
sent 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 diffe-
rences 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 me-
thodologic design showed the efficacy of antimus-
carinic 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 tolera-
bility of the drug is critical in obtaining patient sa-
tisfaction. The extended-release (ER) formulations 
show lower adverse effect rates, probably because 
they provide more homogeneous plasma concen-
tration levels with lower peaks when compared to 
immediate-release formulations (13-15). 

There are several limiting factors when in-
terpreting 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 ter-
ms of severity of symptoms as well as the assess-
ment methods employed in the clinical trials.

Clinical efficacy of antimuscarinic agents in the 
treatment of overactive bladder 

An extensive review of clinical trials eva-
luating 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 publi-
shed systematic reviews and meta-analysis (13, 
14, 82-93). 

From the studies published, a Cochrane 
review stands out. It demonstrated that solife-
nacin 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, oxybuty-
nin-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 compa-
red the selective antimuscarinic agents solifenacin 
(5 mg) and darifenacin (7.5 mg). Both showed to 
be equivalent in the results of reducing overac-
tive 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, whi-
ch 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 systema-
tic 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; pro-
piverine 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 tolte-
rodine were increased. This tendency was not evi-
dent for oxybutynin and propiverine. Other adver-
se 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 tolte-
rodine when compared to IR formulation of both 
drugs, with significant results. There were no wi-
thin-group differences for the different doses of 
each medication (82). 

Trospium chloride, darifenacin and fe-
soterodine are active substrates for the P glyco-
protein-dependent cell transport system, which 
means a high reduction of the blood-brain bar-
rier 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 cogni-
tive 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 he-
althy elder patients (97). When compared to the 
oral IR formulation, oxybutynin gel has equiva-
lent efficiency, with reduced side effects and a cli-
nically significant effect of less worsening of the 
cognitive function in healthy older subjects. 

Recently, Kessler et al. (98) revealed gre-
at 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 classi-
fied 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 invol-
ving 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 oxybu-
tynin when compared to the initial dose. Oxybu-
tynin in doses equal or superior to 10 mg/dL had 
a worse adverse event profile. Darifenacin, fesote-
rodine, 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 profi-
le was similar among the antimuscarinic agents 
when the initial dose was used. The same was ob-
served for the urinary tract, neurologic, cardiac, 
and respiratory profiles. While the dermatological 
adverse effects were minor with the oral adminis-
tration of the drugs, the adverse event profile was 
worse with the transdermal administration. 

The absolute contraindications for the use 
of antimuscarinic agents include urinary reten-
tion, gastric retention, closed-angle glaucoma, 
and known hypersensitivity to the pharmacologi-
cal agent. The relative contraindications include 
partially obstructed bladder emptying, renal or 
hepatic changes, excessive use of alcohol, reduced 
gastrointestinal motility, constipation, and myas-
thenia 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 sho-
wn that beta-3 agonists relax the detrusor muscle, 
thereby improving bladder filling and compliance. 
There is a significant improvement of the incon-
tinence 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 ap-
proved for the treatment of overactive bladder 
in Japan in September 2011 and in Europe and 
the United States in June 2012 (102). Other beta-
3 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 mus-
cle in humans mediated by the stimulation of the 
enzyme adenyl cyclase, which leads to the ac-
cumulation of cyclic adenosine monophosphate 
(AMPc). In addition, β3-AR activation seems to 
inhibit detrusor contraction also due to the relea-
se of urothelium-derived inhibitory factor (UDIF) 
(105, 106). 
Seven clinical studies showed that Mirabegron 
(25, 50, and 100 mg) results in a significant reduc-
tion 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 pe-
riod of 12 weeks of treatment (110). 

Another international phase III randomi-
zed, placebo-controlled, double-blind, multicen-
ter clinical study conducted in the United States 
and Canada evaluated the effect of Mirabegron on 
overactive bladder patients experiencing symp-
toms for over three months. When compared to 
placebo, 50 mg and 100 mg Mirabegron resulted 
in a superior reduction of the number of inconti-
nence and voiding episodes in 24 hours (112). 

One study evaluated the urodynamic im-
pact of Mirabegron on bladder emptying in men. 
In this study, 200 men with lower urinary tract 
symptoms associated with benign prostatic hyper-
plasia were randomized to receive 50 mg or 100 
mg of Mirabegron or placebo daily during 12 we-
eks. 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 stu-
dies revealed that the global incidence of adver-
se events and serious adverse events was similar 
among the groups treated with Mirabegron, tolte-
rodine or placebo (15, 113). 

One study evaluated the potential of Mi-
rabegron to cause a change in the cardiac repola-
rization 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 re-
duced in patients with renal and hepatic impair-
ment, and because it inhibits CYP enzyme, caution 
should be taken in patients using digoxin and me-
toprolol (101).

Treatment of refractory overactive bladder 
Patients that are refractory to conservati-

ve treatment, including behavioral, physiothera-
peutic and pharmacological treatments should be 
evaluated by a specialist, in case they want addi-
tional treatment. 

Patients considered refractory are those 
failing an adequate behavioral treatment, for long 
enough to evaluate the results, usually three mon-
ths, and that have also failed the pharmacological 
treatment with at least one antimuscarinic agent, 
taken for at least 4-8 weeks. Pharmacological tre-
atment failure may include lack of efficacy, drug 
intolerance, or absolute contraindication to its use. 

Treatment options after failure of conser-
vative 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 secon-
dary to other clinical conditions. 

The therapeutic options after conservative 
treatment failure include electrical stimulation of 
the tibial nerve, botulinum toxin injection into de-
trusor, and sacral neuromodulation (SNM). Each of 
these alternatives has advantages and disadvanta-
ges that will be addressed in the respective topic. 

The use of these therapeutic options re-
quires 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 techni-
que can be performed transcutaneously or per-
cutaneously (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 percutaneous-
ly (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 modali-
ty is of case sequences, without a control group, 
and exclusively conducted in women. The equi-
pment, as well as the electrical stimulation para-
meters and weekly session protocols in these stu-
dies 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 (121-
123). 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, af-
ter one cycle for 12 weeks (117, 126). Maintenance 
protocols are variable and tend to be individuali-
zed. Typically, after the 12 weeks of initial treat-

ment, the interval between sessions is progressi-
vely increase until it reaches one session a month 
(118, 126). Patients experiencing recurrence with 
this maintenance protocol are adjusted and recei-
ve 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 inter-
mittent bladder catheterization, if necessary. 

The efficacy and side effects of the treat-
ment with onabotulinumtoxinA depend on the 
dose used. The recommended dose for most pa-
tients 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 to-
xin 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. Submuco-
sal injection was less often evaluated and its re-
sults are not well known. 

OnabotulinumtoxinA injection can be per-
formed with local anesthesia, sedation, spinal blo-
ck, or general anesthesia. The procedure with local 
anesthesia usually requires the use of flexible cys-
toscope and a longer injection needle, at a higher 
cost. With other forms of anesthesia, the procedu-
re can be performed with the aid of rigid cystosco-
pe 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 pro-
cedure. In comparative studies of onabotulinu-
mtoxinA 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 qua-
lity of life, as evaluated through different ques-
tionnaires, was 60-63% among patients receiving 
100 U versus 27-29% of patients receiving place-
bo (130, 131). The urodynamic efficacy of the tre-
atment 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 (127-
131). Urinary retention requiring bladder cathete-

rization was observed in 3-18% of patients recei-
ving 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 re-
tention 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 reinjec-
tions (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 discontinua-
tion rate was 64% mainly due to the emergence of 
complications such as urinary retention and uri-
nary 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 res-
pond to the conservative treatment. The dose of 
100 U results in a lower rate of side effects. The 
benefits of the treatment with onabotulinumto-
xinA 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 blad-
der catheterization for relief. Patients should also 
be informed that the effects of the treatment di-
minish over time and the vast majority will need 
reinjections. The current evidence limitations in-
clude short follow-up time in better designed stu-
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dies and variations of protocol injections and ad-
verse effect reporting.

Sacral neuromodulation 
Treatment with sacral neuromodulation 

(SNM) can be offered to patients with overactive 
bladder symptoms that are refractory to the conser-
vative treatment after detailed education. 

Studies evaluating this therapeutic modali-
ty are based on the use of the equipment Interstim 
(Medtronic, Minneapolis, USA), which has gone 
through changes in the last years, with the incorpo-
ration of a minimally invasive surgical technique, 
lower volume battery, anchored electrodes, and the 
introduction of the percutaneous stimulation tes-
ting (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 69-
81% with the implantation of the permanent elec-
trode (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 indica-
ted 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 tre-
atment 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 treat-
ment modality consist of observational series wi-
thout 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. 

Improvement of more than 50% of ur-
gency 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 in-
continence 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, al-
though the adverse effect and additional surgery 
rates are significant. However, the potential varia-
bility 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 mi-
gration (1-9%), infection (2-14%), shock sensation 
(5-8%), and need for revision surgery (6-39%). In 
most studies, the revision surgery rates were su-
perior 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 stu-
dy 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 han-
dle the remote control in order to optimize the 
device functioning. Patients must accept the fact 
that magnetic resonance imaging is contraindi-
cated for individuals using the device (except for 
cranial magnetic resonance imaging, provided 
that the manufacturer’s instructions are follo-
wed). 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, care-
fully educated patients. 
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Recommendation of this treatment is limi-
ted due to the fact that the majority of studies 
have an observational design, small samples, di-
fferent 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 se-
lected patients with refractory overactive bladder. 
Almost all papers reporting results from bladder 
augmentation are based on populations with neu-
rogenic 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 catheteriza-
tion for bladder emptying.

COnfLICT Of InTEREsT

 Speaker Allergan, Advisory board Astellas.
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“Total reconstruction” of the urethrovesical anastomosis 
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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 anastomo-
sis 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, preopera-
tive 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 anasto-
mosis during LRP improved early recovery of continence.
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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 inconti-
nence, which has a major impact on patient’s he-

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). Se-
veral surgical technical modifications have been 
proposed to minimize the incidence of urinary in-
continence, including nerve sparing (4), bladder 
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neck preservation (5), sparing or reconstruction 
of the puboprostatic ligament (6-8), posterior re-
construction of the rhabdomyosphincter (9, 10), 
and anterior retropubic suspension (11, 12). These 
techniques are associated with different improve-
ment on early continence. More studies on surgi-
cal modifications are still needed to improve pos-
toperative early continence.

In an effort to improve early urinary conti-
nence, we applied a total reconstruction technique 
during laparoscopic radical prostatectomy (LRP). 
In the present study, we compared the periopera-
tive and urinary continence outcomes of LRP with 
and without total reconstruction technique.

MATERIALs AnD METhODs

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 stu-
dy 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 pre-
operative 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 transrec-
tal 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-

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 question-
naire 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 usu-
ally use to control leakage? Patients were consi-
dered 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.

suRgICAL TEChnIQuE

All surgeries were performed utilizing an 
extraperitoneal approach and five ports technique 
(14). After creating a working space via an extra-
peritoneal approach, the prostate, bladder and en-
dopelvic fascia were exposed. The endopelvic fas-
cia 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 GS-
22 needle was used to ligate dorsal venous com-
plex. 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 ner-
ve 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 preser-
ved. Apical dissection of the prostate and division 
of the urethra were then performed. The urethra 
was cut at the middle between the external ure-
thral 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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In Group-A, the urethrovesical anastomo-
sis was performed using a 3/0 monocryl absor-
bable suture. The procedure was completed using 
one suture technique. The first suture was perfor-
med 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). Poste-
rior 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 recons-
truction was the urethrovesical anastomosis, whi-
ch was made in the manner than in Group-A. The 

Table 1 - patient characteristics and perioperative parameters.

Group A Group B P value

Patient, n 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

IPSS score, n 6 (0~19) 7 (0~18) 0.79

Biopsy Gleason score, n (%) 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
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third step was anterior reconstruction consisting 
of reattachment of the arcus tendineus and pubo-
prostatic 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 (in-
cluding the residual of the endopelvic fascia and 
puboprostatic ligaments, rhabdosphincter, dorsal 
venous complex) to the bladder neck (16).

statistical analysis

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

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 defi-
ned 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/

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 ave-
rage 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 pa-
tients 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 trea-
ted 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 differen-
ces in their pathologic stage, positive surgical mar-
gin (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 pros-
tate apex in the two groups (P=0.383).

Table 2 - pathologic stage and continence rates between groups.

Group A Group B P value

Pathologic stage n (%) 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%

PSM rate (%) (10/79) 12.65% (13/82) 15.85% 0.562

PSM at the apex (4/79) 5.06% (7/82) 8.53% 0.383

Gleason sore-final specimen (%) 0.246

≤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%

Continence rates

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 = 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 desig-
ned but not randomized trial including 803 pa-
tients, Coelho et al. (19) showed that post recons-
truction 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 recons-
truction 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 multifacto-
rial 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 pre-
vent 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 ter-
ms of time to continence. In their study, multiple 
interrupted sutures were used to reapproximate 
the posterior urethral plate and a running sutu-
re 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 pros-
tatectomy 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 impro-
ved the postoperative 3, 6 and 12 months urinary 
continence outcomes. The total pelvic floor re-
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construction technique included two concepts in-
volving 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 ante-
rior detrusor apron and the puboprostatic liga-
ment collar for anterior reconstruction.

After the prostate specimen was remo-
ved, we performed the total reconstruction tech-
nique 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 prin-
ciples of Rocco’s posterior reconstruction tech-
nique. 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 posi-
tion and facilitate the tension-free approximation 
of bladder neck to the urethral stump (Figures 1 
A and B). During the procedure of posterior re-
construction, we decreased the pressure of CO2 to 
8mmHg, so it was easy to approximate the bladder 
neck to the urethra. Then the pressure was increa-
sed to 20mmHg to make space for the urethrove-
sical 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 reconstruc-
tion was performed by suturing the arcus tendi-
neus and distal triangular plate anterior to the 
urethra to the anterior musculofascial of bladder 
neck, which was different from the anterior re-
construction 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 im-
proved urinary control at 4 and 12 weeks com-

pared to those undergoing a standard LRP (Figu-
re-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 pos-
terior support for the sphincter. The complication 
rates were similar in the total reconstruction and 
control Groups (P=0.53). Moreover, our study con-
cluded that the total reconstruction technique was 
not associated with a higher incidence of positi-
ve 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 limita-
tion was that 5 patients in our study were lost to 
follow-up. We evaluated these patients as all in-
continent and found that the findings are still sig-
nificant at 4 and 12weeks (P=0.002 and P=0.001). 
The third limitation was the longer term main-
tenance 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 techni-
ques employed in the study were sequential, thus 
patients from Group B may have benefited from 
increased surgeon experience since they were tre-
ated sequentially to patients from Group A.

COnCLusIOns

We employed a total reconstruction tech-
nique supporting the posterior and anterior struc-
ture of urethra, which improved early continence 
of patients undergoing laparoscopic radical pros-
tatectomy in our study. This technique was easy 
and simple to perform, and resulted in a signifi-
cant improvement in early continence at 4 and 12 
weeks. Our findings support the need for further 
studies on technical refinements for earlier urina-
ry continence in LRP.
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Background and objective: To prospectively compare the laparoscopic versus open ap-
proach 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 cli-
nically 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 sur-
gical 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 hospi-
tal 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.
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InTRODuCTIOn

Laparoscopic (LP) prostatectomy has beco-
me a common treatment option for patients with 
localized prostate cancer (PC). Non randomized 
studies compared the laparoscopic with the open 

approach for radical prostatectomy (RP) (1-4). A 
large population-based study found similar onco-
logical 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 choi-
ce 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 choi-
ce of modality. Each patient presents with a uni-
que set of characteristics that could influence 
the technique of RP regardless of the approach 
(1-4). Prostate volume is an important consi-
deration for surgery, particularly when patients 
have large glands (8). In some studies smaller 
glands have been associated with high grade di-
sease, more advanced stage and higher rate of 
positive surgical margins (9-11). On the other 
hand the difficulty of dissecting a large pros-
tate 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 pros-
pectively compare the laparoscopic versus open 
approach to RP in cases with high prostate vo-
lume and to evaluate a possible different impact 
of prostate volume either in terms of oncologi-
cal 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 pros-
tate volume>70cc identified for RP, were prospec-
tively 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 tre-
atment. Exclusion criteria were prior surgery at 
bladder or prostate level, neoadjuvant treatments 
(hormonal or radiation therapies), contraindica-
tions for surgical treatment.

Patient demographics, intraoperative and 
postoperative parameters were prospectively col-
lected and analyzed. In particular prostate volume 
was measured preoperatively by magnetic reso-
nance imaging (MRI) using the widely recognized 
prostate ellipsoid method (11) and only cases with 
values>70cc were included in this analysis. Preo-
peratively all cases were submitted to a multipa-
rametric 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 exa-
mination, serum prostate specific antigen (PSA) 
measurement, prostate volume determination at 
MRI, prostate biopsy findings, Gleason score as-
sessment, 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 sur-

geon 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 laparos-
copic 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 intraperitone-
al 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 re-
gardless 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 sexu-
ally 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 prospective-
ly 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 prosta-
te and seminal vesicles were entirely sectioned at 
3-mm intervals. The presence of malignant glan-
ds in direct contact with the inked surface was 
considered as constituting positive surgical mar-
gins (SM). The pathological parameters included 
in our analysis were prostate weight, tumor vo-
lume, Gleason score (high (2-6), moderate (7) and 
poor (8-10) differentiation according to the WHO 
consensus), SM status and localization, patholo-
gical stage.

Postoperative evaluation and patient follow-up
The postoperative evaluation included hos-

pital stay, time for catheter removal and complica-
tions. All cases underwent cystography at posto-
perative day 7 and the catheter was removed if no 
extravasation was recorded. Intraoperative and pos-
toperative 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 examina-
tions (MRI, bone scan or PET-CT scan), assessment 
of functional outcomes such as continence and erec-
tile 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 mon-
ths) during a 1-year follow-up. Continence was defi-
ned as no pads use and no urinary leakage and sub-
jective evaluation was made using the incontinence 
section of the ICS-male questionnaire (16).

The rate and time to recovery of erec-
tile function (EF) was assessed using the IIEF-5 
questionnaire during a 1-year follow-up (3, 6, 12 

months). Patients who underwent a NS procedu-
re during surgery were homogeneously submitted 
to erectile function rehabilitation using tadalafil 
5mg/daily. Potency was defined as erections su-
fficient for penetration with or without phospho-
diesterase inhibitors.

We also evaluated the “trifecta” (undetec-
table PSA, continence and potency) and “penta-
fecta” (trifecta plus no postoperative complica-
tions 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 tech-
nique with all other intraoperative and postopera-
tive 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 classifi-
cation. 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 volu-
me and RP specimen weight (coefficient 0.8980; 
p<0.001).

Perioperative outcomes
Comparison in perioperative outcomes be-

tween laparoscopic and open procedures is sho-
wed 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 Group 1-Laparoscopic Group 2- Open P value

number of cases 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

BMI 25.65± 4.39 (25.8);20.5-28.7 25.76±1.39 (25.4);22.4-28.7 0.8674

Preoperative PSA (ng/mL) 6.83±2.53 (7.5);2.5-16.8 6.57±.25 (7.2);2.8-15.8 0.8055

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)

Bilateral 26 (48.1) 35 (53.0)

D’Amico risk classes 0.3570

Low risk 8 (14.8) 12 (18.1)

Intermediate risk 44 (81.5) 52 (78.8)

High risk 2 (3.7) 2 (3.0)

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% respec-
tively). Mean postoperative hospital stay was sig-
nificantly 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 ex-
perienced in both groups and in all cases the pro-
cedure (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 expe-
rienced in both groups.

Pathological outcomes
Pathological findings in the two groups af-

ter 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

Postoperative hospital stay 
(days)

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

Catheterization time (days) 7.65±2.11 (10) ;7-21 8.61±2.35 (10) ;7-21 0.02

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 P value

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)

Multiple 0 (0) 1 (1.5)

Apical 3 (75.0) 5 (71.4)

Lateral 1 (25.0) 2 (28.6)

Basal 0 (0) 0 (0)
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similarly also after stratification according to pa-
thological stage and NS procedure. In particular 
in pT3 cases or in NS procedures, the rate of po-
sitive 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 corre-
lated with preoperative PSA (only at univariate 
analysis in laparoscopic group: p=0.0006), pT sta-
ge (at univariate and multivariate analysis in both 
groups: p<0.0001), Gleason score (only at univa-
riate analysis in both groups: p<0.05) (Table-5).

Oncological outcomes
All cases were followed-up for at least for 

12 months. Mean time of postoperative follow-

-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 lapa-
roscopic 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 po-

tency rates and regarding ICS and IIEF-5 ques-
tionnaires scores are reported in Table-7. After 12 
months from surgery, continence rates were simi-
lar (p>0.05) between the two groups (98.1% and 
98.5% respectively in Group 1 and 2). A signifi-

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

Extracapsular (pT3) disease

Total number 3/10 (30.0) 5/13 (38.5) 0.3447

Single 3/10 (30.0) 4/13 (30.8)
0.7424

Multiple 0 (0) 1/13 (7.7)

Apical 2/10 (20.0) 4/13 (30.8)

0.4420Lateral 1/10 (10.0) 1/13 (7.7)

Basal 0 (0) 0 (0)

ns procedure

Total number 2/34 (5.9) 3/40 (7.5) 0.3285

Single 2/34 (5.9) 2/40 (5.0)
0.5744

Multiple 0(0) 1/40 (2.5)

Apical 1/34 (2.9) 1/40 (2.5)

0.5230Lateral 1/34 (2.9) 2/40 (5.0)

Basal 0(0) 0(0)
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	   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	  

Chisq=	  0.4	  	  on	  1	  degrees	  of	  freedom,	  p=	  0.518	  

	  

Table 5 - Linear regression model for parameters association with positive surgical margin fi nding.

Univariate analysis

 Group 1- Laparoscopic Group 2 - Open

Parameter Coeffi cient P.value Coeffi cient 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

Multivariate analysis

Parameter Parameter estimates Std.Error T value Pr(>|t|)

pT stage 1.0771 0.1750 6.1523 <0.0001

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 percenta-
ge 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 un-
dergone 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.

Linear regression model analysis regar-
ding the surgical approach

In Table-8 we summarized on which pre-
operative, pathological and postoperative outco-
mes a signifi cant infl uence was determined by the 
surgical technique (laparoscopic versus open).

In these high prostate volume cases, the 
surgical technique (laparoscopic versus open) 
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Table 6 - Linear regression model for parameters association with BC failure.

Univariate analysis

Group 1- Laparoscopic Group 2- Open

Parameter 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 Parameter estimates Std. Error t value Pr(>|t|)

pT stage 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 Group 1 - Laparoscopic Group 2- Open P value

Continence  rate 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)

Potency rate (in NS cases) 18/34 (52.9) 18/40 (45.0) 0.1845

IIEF-5 (in NS cases) 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

does not represent a significant independent fac-
tor able to influence positive surgical margins 
rates and characteristics (p=0.4974). The surgical 
technique was able to significantly and indepen-
dently influence the hospital stay, time to opera-
tion and blood loss (p<0.001). In our population, 
the surgical technique was not a significant factor 
influencing all pathological and 1-year oncologi-
cal 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 im-
provement in the understanding of technical fac-
tors that influence perioperative and postoperati-
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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|)

postoperative hospital stay

Laparoscopic versus open 1.1936 0.2576 4.6323 <0.001

Operation time

Laparoscopic versus open 36.2457 5.0405 7.1908 <0.001

Blood loss

Laparoscopic versus open 206.0606 29.5049 6.9839 <0.001

Catheterization time

Laparoscopic versus open 0.9579 0.4117 2.3266 0.0216

postoperative complication rate (Clavier score)

Laparoscopic versus open 0.0067 0.1110 0.0606 0.9517

pT stage

Laparoscopic versus open 0.0235 0.0867 0.2718 0.7862

gleason score

Laparoscopic versus open 0.0707 0.1038 0.6806 0.4974

positive surgical margins

Laparoscopic versus open 0.0471 0.0602 0.7820 0.4357

BC failure

Laparoscopic versus open 0.4528 0.3961 1.1432 0.2552

Continence outcome

Laparoscopic versus open 0.0033 0.0236 0.1421 0.8872

Potency outcome

Laparoscopic versus open 0.0794 0.1178 0.6739 0.5024

Trifecta outcome

Laparoscopic versus open 0.0606 0.0846 0.7162 0.4752

pentafecta outcome

Laparoscopic versus open 0.0387 0.0825 0.4690 0.6398

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 pros-
tate size could be more relevant in the LP (13), 
probably because larger prostates decrease visu-
alization of the surgical field when performing 
the laparoscopic approach. However, results in 
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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) compa-
red outcomes using the same surgical technique in 
different prostate volume categories. On the con-
trary, the objective of this study was to prospecti-
vely compare two different techniques, laparosco-
pic versus open RP, selecting only cases with high 
prostate volume and to evaluate a possible diffe-
rent 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 as-
signed to LP versus open procedure. In the lite-
rature, mainly non randomized studies compared 
the laparoscopic with the open approach for RP 
(1-4). The choice between the open or laparosco-
pic approach was discussed with the patient but 
no specific selection was performed regarding the 
surgical approach. Large prostate volumes promo-
te some difficulties during surgery, in particular 
regarding the preservation of the bladder neck and 
the apical dissection. The presence of a signifi-
cant median lobe is frequent (65%) and it requires 
greater attention during bladder neck dissection. 
In our experience these situations can be success-
fully managed also during the laparoscopic proce-
dure, 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 pe-
rioperative 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 com-
pared with the open RP. The laparoscopic approa-
ch does not increase the postoperative complica-
tion 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, selec-
ting 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 sur-
gical technique on positive surgical margins rates. 
Either using a laparoscopic or an open RP, pT sta-
ge represents the only significant and independent 
factor able to influence positive surgical margins 
and BF failure rates.

The surgical technique was not a signifi-
cant factor able to influence positive surgical mar-
gins rates and characteristics. Using the LP appro-
ach 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 analy-
sis on high prostate volumes, the laparoscopic 
approach to RP is able to guarantee the same on-
cological and functional results of an open ap-
proach, maintaining the advantages in terms of 
perioperative outcomes (blood loss, hospital and 
catheterization time) and time to continence re-
covery.

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
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Is [f-18]-fluorodeoxyglucose fDG-pET/CT better than ct 
alone for the preoperative lymph node staging of muscle 
invasive bladder cancer?
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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 un-
dergoing radical cystectomy.
Materials and Methods: Fifteen patients with muscle invasive bladder cancer had un-
dergone 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.
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InTRODuCTIOn

Approximately, 70% of transitional cell 
carcinomas (TCC) of the bladder present as a su-
perficial lesion and nearly 20-25% of newly diag-
nosed bladder cancers are muscle invasive and 
5-10% are metastatic at initial presentation (1). 
The most frequent site of metastasis is the pel-

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 no-
des (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 me-
tastases affects the decision-making process for 
tumor thought to be locally invasive (1).

Radical cystectomy is the standard surgi-
cal 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 chal-
lenge. 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 hen-
ce determines either regional or distant metasta-
sis. 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-Jova-
novska 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 alter-
native 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 acti-
vity where FDG is picked up by the hypermetabo-
lic 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 me-
tastasis.

MATERIALs AnD METhODs

A total of fifteen patients with muscle inva-
sive 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 uri-
ne culture were treated with appropriate antibiotics 
and were included once repeat urine culture had 
become sterile. History, clinical examination, labo-
ratory 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 adminis-
tered. In addition to oral contrast mixed with wa-
ter, intravenous contrast was also administered via 
18G venflon 500mL normal saline was started and 
20mg of furosemide was given to all patients 10-
15min 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 frequen-
tly 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 recons-
truction algorithm.

All patients demonstrated high level of tra-
cer activity in urinary bladder when standard PET/
CT images were taken immediately after FDG injec-
tion, which obscured the adequate visualization of 
the tumor. Delayed images were taken after intra-
venous hydration and furosemide injection to clear 
the bladder, which reduced the bladder activity to 
background level.
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figure 1 - CT showing enhancing soft tissue lesion in the 
urinary bladder suggesting neoplastic lesion.

PET Data Analysis
The PET images were reviewed on high re-

solution 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 medi-
cine. The observers were blinded to the prior diag-
nostic work up data. Nodes greater than one cen-
timetre 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 sur-

geon. Urinary bladder and regional lymph node 
specimen were packed in formalin containing pa-
ckets separately labeled. Histopathological exami-
nation 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 po-
sitive 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 conside-
red 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.

statistical analysis

The sensitivity, specificity, positive predic-
tive value and negative predictive value were cal-
culated 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. 

All of them had muscle invasive TCC on histologi-
cal examination of TURBT specimens. All the pa-
tients 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 pri-

mary 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 histopa-
thology 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 

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 evi-
denced on histopathology (Figure-3). The other 
patients (n=6) showed reactive lymph node hyper-
plasia. Sensitivity, specificity, positive predictive 
value and negative predictive value of CT alone 
was 100%, 50%, 33.5% and 100% (Tables 1 and 2).

A
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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

CT

positive Tp = 3 fp = 6

→ PPV

= TP / (TP + FP)

= 3 / (3 + 6) =3/9

= 33.3%

negative fn = 0 Tn = 6

→ NPV

= 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%

PET-CT

positive Tp = 3 fp = 5

→ PPV

= TP / (TP + FP)

= 3 /(3 + 5) = 3/8

= 37.5%

negative fn = 0 Tn = 7

→ NPV

= 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.

Analysis of PET/CT and Lymph Nodes Exami-
nation

In all 15 patients PET/CT detected hyper-
metabolic lesion in the urinary bladder suggesting 

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 metasta-
sis. 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. Sensiti-
vity, specificity, positive predictive valve and ne-
gative predictive value was 100%, 58.3%, 37.5% 
and 100%, respectively (Tables 1 and 2).

DIsCussIOn

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 complica-

figure 3 - histopathology showing lymph node metastasis 
h&E X 20.

B

figure 4 - high  fDg uptake is seen in soft tissue mass in the 
bladder suggestive of primary lesion.

A
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figure 5 - pET / CT showing moderate  fDg uptake in left 
internal iliac nodes (arrow). 

tions. Cystectomy in the presence of nodal disease 
is controversial. Extent of lymph node dissection 
and number of nodes retrieved have important im-
pact on outcome in patients with muscle invasive 
bladder cancer (8-10). During cystectomy more 
meticulous and extended node dissection impro-
ves disease specific survival (11, 12). Therefore, 
accurate staging of lymph nodes can avoid un-
necessary 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 cystec-
tomy at a single operative setting.

CT scan detects only enlarged lymph nodes. 
Most of the time these are reported on histopatho-
logy as reactive lymph node hyperplasia. Therefore, 
it is not justified to discard the morbid yet curative 
procedure like radical cystectomy on the basis of tra-
ditional CT findings alone. Many of these patients 
will be under-treated if we deny the gold standard 
treatment leading to reduced disease specific sur-
vival. There is still a significant amount of “mis-
-staging” (40%) of bladder tumor with MRI. Future 
advances in MRI, including endorectal coil, enhan-
cement and dynamic contrast imaging may make it 
more accurate, but they have still not been validated.

The role of PET scanning has also been in-
vestigated for use in invasive TCC (Table-3). PET 
provides images of physiological and metabolic pro-
cesses. A limitation of PET is the lack of an anato-
mical 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 evalu-
ation 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 sui-
table 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 spe-
cificity 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 detec-

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

Current study 18F-FDG 15 100 58.3

B
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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 un-
likely 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 cys-
tectomy or not. The current study reveals that PET/
CT is no better than CT alone for nodal staging. Simi-
lar 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 di-
sease were 84%, 46%, and 97%, respectively. When 
analysing the results of CT alone, it was observed ac-
curacy 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 su-
perficial 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 detec-
ting 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 involve-
ment were 45% and 98%, respectively (N=93).

The small sample size was the main limita-
tion of our study, which can explain the 100% sensi-
tivity observed. Another major limitation of this stu-
dy 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 po-
sitive 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 sta-
tus 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 sta-
ging. 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 cur-
rent 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 sensitivi-
ty 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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Purpose: Bladder tumors are rare in children and adolescents. For this reason, the diag-
nosis is sometimes delayed in pediatric patients. We aimed to describe the diagnosis, 
treatment, and follow-up methods of bladder urothelial neoplasms in children and ado-
lescents.
Materials and Methods: We carried out a retrospective multicenter study involving pa-
tients 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 avera-
ge 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.
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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) 

(1). Despite these high rates in the general popu-
lation, 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 to-
ward recurrence and have a good prognosis. Blad-
der 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 conduc-
ting a multicenter study (three centers) covering 
data from 11 patients who were diagnosed as ha-
ving 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 exami-
nation, and follow-up methods of bladder urothe-
lial neoplasms in the pediatric age group.

MATERIALs AnD METhODs

In the period from 2008 to 2014, we iden-
tified 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 pa-
tients and their parents. The patients were spe-
cifically 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 ini-
tial 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 diagno-
sis and treatment. None of the patients received 
a repeat TURBT and none of the patients recei-
ved additional intracavitary chemotherapy or im-
munotherapy. Similarly, each patient’s cystosco-
py 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 des-
cribed in Table-1. The main symptoms of the pa-
tients, delayed diagnosis time, and the tumor loca-
tion 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) af-
ter 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 diag-
nosed using ultrasonography. Diagnostic cystoscopy 
before transurethral resection was not performed in 
any of the patients. After ultrasonography exami-
nation, TURBT was performed under general anes-
thesia. 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 ne-
oplasm in accordance with the World Health Organi-
zation/International Society of Urological Pathology 
(WHO/ISUP) 2004 histologic classification (3); two 
patients were found to have papilloma, one had pa-
pillary urothelial neoplasm of low malignant poten-
tial (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 per-
formed 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 un-
derwent several cytology examinations but at ir-
regular intervals; however, they were reported to 
be negative for the presence of a tumor. No recur-
rence 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, es-
pecially 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 predominan-
ce 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 malig-
nant 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 3 - histologic examination showing mild pleomorphism 
in cells and uncertain nucleoli consistent with low-grade 
papillary urothelial carcinoma, pT1 (h&E, × 200).

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).

said that their hematuria had improved after being 
admitted to hospital.

In our study, hematuria was the main diag-
nostic symptom in nine of the eleven patients (82%). 
One patient’s cancer was diagnosed with ultrasono-
graphy 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 chemothe-
rapy or immunotherapy. We believe that additional 
intracavitary therapy after TURBT may be unneces-
sary 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 recur-
rence 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 unne-
cessary and should not be performed for follow-up 
in children and adolescents with bladder tumors. In 
pediatric patients, ultrasonography at certain inter-
vals 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 effec-
tive in identifying bladder tumors, and the authors 
argued for its use in initial diagnosis and disease sur-
veillance (5). In our study, bladder tumors were detec-
ted 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

Although bladder tumors are rare in children 
and adolescents, it should be considered in the pre-
sence of painless gross hematuria. In this study, we 
recognized that urothelial bladder tumors in children 
and adolescents have a good prognosis owing to the 
low malignancy and the low rate of recurrence. No 
recurrence was observed in our patients. As a result, 
it is likely that we performed redundant cystoscopies 
in the follow-up of these patients. We suggest that 
ultrasonography should be used as the follow-up me-
thod. If a suspected tumor is detected on ultrasono-
graphy, it might be sufficient to perform cystoscopy 
at that time. It is clear that there is a need to conduct 
a study using a larger series in order to arrive at a 
definite conclusion as to whether ultrasonography 
alone is sufficient; however, a study of a large case 
series does not seem likely.

ABBREvIATIOns 
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Purpose: The vast majority of urothelial carcinomas infiltrating the bladder are con-
sistent with high-grade tumors that can be easily recognized as malignant in needle 
prostatic biopsies. In contrast, the histological changes of low-grade urothelial carci-
nomas 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 clea-
ring 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 obstruc-
tive 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 biop-
sies is difficult and may simulate benign prostate lesions including basal cell hyperpla-
sia and urothelial metaplasia. It is crucial to recognize low-grade urothelial carcinoma 
in needle biopsies because only an early diagnosis and aggressive treatment can im-
prove the prognosis for these patients.
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InTRODuCTIOn

Most studies on bladder urothelial carci-
nomas 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 

urothelial tumors are high grade and are associa-
ted 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 uro-
thelial carcinomas show nuclear pleomorphism, 
variably prominent nucleoli, increased mitoses, 
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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 sho-
wed scant atypia and were originally interpreted 
as basal cell hyperplasia (BCH) and urothelial cell 
metaplasia. It is important to recognize these ma-
lignant neoplasms in order to avoid an underdiag-
nosis 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 sensa-
tion 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 pros-
tate biopsy was originally interpreted as basal cell 
hyperplasia associated with stromal sclerosis. One 
month later, a transurethral resection of the pros-
tate 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 chemo-
therapy and radiation. Five years later the patient 
is alive and asymptomatic without clinical or ra-
diological 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 examina-
tion revealed an enlarged prostate and induration 
of the left lobe. A needle biopsy was done obtai-
ning 12 tissue core biopsies. The original diagno-
sis 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 mea-
suring 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 sum-
marized 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 si-
milar, however in the second case the neoplasm 
was seen only in isolated histological fields (Fi-
gure-3A). Both needle biopsies showed chronic 
inflammation and extensive sclerosis of the pros-
tatic stroma producing an irregular distribution of 
the ducts and acini (Figures 1A, 1B, 3A). Acini 
and prostatic ducts were found infiltrated by neo-
plastic 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, mimi-
cking 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 car-
cinoma 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 tran-
surethral resections. In both cases the tumor sho-
wed 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-gra-
de 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).

figure 1 B - Masson stain. The stroma shows extensive 
desmoplasia. The tumor is limited to the prostatic ducts. 
(Original magnification x 110).

figure 2 B - The immunohistochemical study with high 
molecular weight keratin (34BetaE12) is strongly positive in 
the neoplastic cells. (Original magnification x 270).

1A

1B

2B

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

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 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).

3A

3B

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).

DIsCussIOn

Information on the diagnosis of urothe-
lial carcinoma infiltrating the prostate in needle 
biopsies is scarce. A study that included 21 pa-
tients found that most urothelial carcinomas in-
filtrating 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 car-
cinoma with pseudopapillary features mimicking 
urothelial carcinoma, three of them were diagno-
sed initially as urothelial carcinomas. All cases 
were diagnosed after transurethral resections. In 
five cases the tumor infiltrated the prostatic ure-
thra and bladder in six.

The cases here described widen the mor-
phological 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 pseudoinfiltra-
tive pattern and display apparent nucleoli (atypi-
cal 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 (6-
14). Case one was interpreted as the subtype of 
BCH associated with stromal sclerosis according 
with Devaraj and Bostwick (8). Low-grade uro-
thelial carcinoma can also mimic urothelial meta-
plasia, 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 hyper-
plastic nests show well defined borders (6).

Although initially the diagnosis of low 
grade urothelial carcinoma infiltrating the prosta-
te 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 biop-
sies showing histological changes as described he-
rein 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 nega-
tive to PSA and positive to high molecular weight 
keratin (34BetaE12) and thrombomodulin (1, 15).

High molecular grade cytokeratin is posi-
tive 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. Addi-
tionally, they consider that high–molecular wei-
ght 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 diag-
nostic consideration, positivity for GATA3, CK20, 
p63, and either high–molecular weight cytokeratin 
or cytokeratin 5/6 are quite useful to support uro-
thelial 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 pa-
tients died within a few months or a few years 
with metastatic disease including those who sho-
wed in situ carcinoma in needle prostate biopsies 
(1, 15, 18). In contrast, in the two cases here stu-
died, 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 infiltra-
ting 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 uro-
thelial carcinoma because only an early diagnosis 
and aggressive treatment can improve the prog-
nosis 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 per-
formed. GFR was recorded before the procedure and 3 months after surgery, thus es-
tablishing 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 metas-
tasis 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 rela-
ted 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 recur-
rence (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 postopera-
tive GFR. Our outcomes were comparable with those in the World literature.
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nephrectomy
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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 sce-
nario for the urologist since cancer control, with 

the maximum preservation of functioning paren-
chyma, is mandatory.

Since the risk of a synchronous contrala-
teral renal tumor does not decrease significantly 
with time (2), it is likely that the number of pa-
tients with a tumor in a solitary kidney will incre-
ase. 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 nephrec-
tomy.

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 posto-
perative period. Oncologic outcomes are also he-
rein 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-transplanta-
tion (n=3) were excluded. Data from patients was 
prospectively collected in a standardized database 
except for the data from 16 patients who had un-
dergone 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 comor-
bidities are herein described. Data from the patho-
logy report (histological type and multifocality) is 
also included.

Surgical technique
Each procedure was performed by the 

same two urologists responsible for the Retrope-
ritoneal 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 hi-
gher than 1.6mg/dL. The use of arterial clamping 
was decided based on preoperative images but, ul-
timately, 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 techni-
ques based on tumor location: enucleation (resec-
tion of the tumor only); polar nephrectomy (resec-
tion 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 possi-
ble (exophytic lesions without sinus involvement).

Intraoperative frozen section was routine-
ly performed to assess negative margins. If fro-
zen 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 polyglac-
tin suture. The parenchymal sutures were cinched 
down over 1 to 2 bolsters, thereby securely re-ap-
proximating the renal parenchyma and achieving 
hemostasis.

To assess the loss of renal mass, the maxi-
mum diameter (in millimeters) of the surgical spe-
cimen 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 sur-
gery 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 sig-
nificantly 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 hi-
gher 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 pre-

sence 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 sur-
vival rates were estimated. Two patients with me-
tastases 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 nor-
mal distribution (tested with Schapiro Wilk test); 
otherwise they are expressed as median and range. 
Categorical variables are reported as absolute va-
lues 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 cons-
tructed 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 per-
formed at our institution. Seven patients were ex-
cluded. Two of them were patients with tumors in 
transplanted kidneys, two had had prior renal sur-
gery (Von Hippel Lindau) and three patients had 
undergone bench surgery and auto-transplanta-
tion. Therefore, 45 patients were available for the 
analysis.

Median clinical follow-up was 27.56 mon-
ths (range 3 to 96), 31 patients (68%) were follo-
wed 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 com-
mon associated comorbidity (60%) and 37% of pa-
tients 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 re-
port 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 ap-

proach (80%). Only 13 patients (28.9%) underwent 
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arterial clamping. Warm ischemia was applied in 
11 of these patients (84.6%). Median warm ische-
mia time was 20.8 minutes (r 15-35). Cold ische-
mia 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 re-
duction was significantly different (CI 95%-11.2 
to-3). The Chronic Kidney Disease (CKD) stage 
distribution for patients before surgery and at 

Table 1 - Patients characteristics.

Age at surgery

Median (range) 60.4 years (36-77)

Gender

Nº men (%) 31 (68.9)

Nº women (%) 14 (31.1)

Symptoms

No (%) 42 (93.3)

Pain (%) 1 (2.2)

Hematuria (%) 2 (4.4)

Side

Right (%) 25 (55.6)

Left (%) 20 (44.4)

Contralateral kidney

Absent (%) 32 (71.1)

Present (%) 13 (28,9)

Body mass index

Mean (SD) 30.14 (0.77)

Comorbidities

DBT* (%) 8 (17.8)

CVD** (%) 9 (20)

AHT*** (%) 27 (60)

More than one (%) 17 (37)

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

Table 2 - Pathological findings.

T

T1a (%) 39 (86.6)

T1b (%) 3 (6.7)

T2 (%) 0 (0)

T3 (%) 3 (6.7)

Histology type

Clear cell (%) 36 (80)

Chromophobe (%) 2 (4.4)

Papillary (%) 4 (8.9)

Benign (%) 3 (6.7)

Multicentric

No (%) 40 (88.9)

Yes (%) 5 (11.1)

Location

Upper pole (%) 14 (31.1)

Meso-renal (%) 11 (24.4)

Lower pole (%) 20 (44.4)

Table 3 - Surgical features.

Approach

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*) 47.27 (3.45)

*SD=standard deviation

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.
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The results of univariate analysis are sho-
wn in Table-5. The only variables with a signifi-
cant 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 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%)

CKD Stage 5
(eGFR<15 or dialisis)

0/45 3/45 (6.6%)*

*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

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 reso-
lution are summarized in Table-6. Four patients 
(8.8%) experienced hemorrhage. Only one of these 
needed open surgery, thus achieving the preserva-
tion 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 ap-
proximation of the edges) and a ureteral anas-
tomosis 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 sponta-
neously after several days. None of these patients 
required open surgery. Two patients (4.4%) needed 

transient dialysis at the immediate postoperative 
period and had a full recovery of the renal func-
tion. 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 ne-

gative 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 

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 pa-
tients (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 sur-
gery. The first one had lung and brain metastasis 
and surgery was performed with cytoreductive in-
tent. The pathology report revealed a sarcomatoid 
pattern in the renal lesion. The patient died six 
months after surgery. The second patient had su-
prarenal 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. Re-
section 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 becau-
se of renal cancer, had clear cell subtype Fuhrman 
III and papillary II subtype Fuhrman III, respecti-
vely.

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

Functional outcomes
The real impact of NSS in renal function is 

difficult to determine since there are many varia-
bles that can affec t the renal function during the 
surgery. The parameter used to establish functio-
nal outcomes also varies widely among the most 
important series and it is difficult to compare re-
sults. Adkins et al. and the Memorial Sloan Kette-
ring group use the absolute change in serum crea-
tinine (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 re-
nal 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 pa-
tients before renal surgery (8).

Because GFR is difficult to measure in clini-
cal practice, several formulas have been developed 
to estimate creatinine clearance from serum crea-
tinine concentration, age, sex, and body size. Me-
asuring 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 mea-
sured 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 Ro-
chelle et al. reported their results in terms of eGFR 
percentage decrease (7). The National Cancer ins-
titute report their results in terms of eGFR change 
4 weeks and 12 months after surgery (similar to 
our study) (12). Additionally, several reports sug-
gest 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 signi-
ficant association with renal mass loss and male 
gender. Other factors analyzed were not statis-
tically significant. Most authors found a rela-
tionship between lower GFR and renal mass loss 
(measured directly or indirectly) (1, 7, 13, 14). Our 
results show that each mm of resected tissue de-
termines 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 dise-
ase 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 wo-
men (16). However, they were unable to determine 
whether the presence of testosterone or the absen-
ce of estrogen is a determining factor. Moreover, 
they were unable to assess whether any nephro-
protector effects of female gender are limited to 
premenopausal women, as would be expected if 
estrogen is critical.

Surprisingly, ischemia time was not a sig-
nificant predictor of renal function. This is pro-
bably 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 co-
hort underwent ischemia (28.9%) and that ische-
mia time was very close to be significant (p=0.07). 
Ischemia time would have probably reached signi-
ficance with a higher number of patients.

Our complication rates (urine leakage, ble-
eding 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 immedia-
tely 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% simul-
taneously 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-spe-
cific 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% whe-
reas the Mayo Clinic series17 reported a 75% of 
overall survival. Fergany et al. published an ove-
rall 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 sur-
vival 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 re-
presentative 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 varia-
ble we had. Regarding oncologic outcomes we can-
not disregard the bias of prior renal cell carcinoma 
in the 28 patients who were left with a solitary kid-
ney 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 num-
ber of patients in our cohort is not to be disregar-
ded 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 as-
pects when compared with serum creatinine alone.

CONCLUSIONS

NSS has acceptable results in patients with 
a tumor in a solitary kidney. Loss of renal mass 

and male gender is associated with lower postope-
rative 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 re-
nal ischemia time.
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Purpose: To compare the efficacy of percutaneous nephrolithotomy (PCNL) as a prima-
ry procedure of patients following previous open surgery or post percutaneous nephro-
lithotomy (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 se-
cond 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.
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InTRODuCTIOn

Urolithiasis has long plagued human civi-
lization. Management of patients suffering from 
urinary tract calculi is considered to be a health 
care problem because of its prevalence and re-
currence. 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 

and Brown in 1941 (1), there have been significant 
improvements in techniques, instruments, and ex-
perience. 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 ureterosco-
pic stone removal are widely used modalities for 
renal stones, PCNL is still needed for selected cases 

Vol. 42 (2): 262-269, March - April, 2016

doi: 10.1590/S1677-5538.IBJU.2014.0619



ibju | Percutaneous nePhrolithotomy comPlications 

263

according to the size, position, shape, and com-
position of the stones (3). Recently European As-
sociation 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 complica-
tions (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 sur-
gery causes scar tissue and anatomical modifica-
tions 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 re-
moval 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 Janu-
ary 2008 to December 2013 were reviewed ret-
rospectively. Our study was approved by our 
institutional ethics committee. Written informed 
consent was taken from all patients for photo-
graphing, recording and also its use for scien-
tific 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 histo-
ry of ipsilateral open stone surgery or PCNL pro-
cedure (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 bur-
den of more than 700mm2 were excluded from 
the study. The stone burden was measured as the 
product of the two dimensions on plain radio-
graphs. All patients were evaluated with renal 
function test, blood counts, coagulation profile, 
urine routine, urine culture sensitivity and ul-
trasonography. An intravenous urography (IVU) 
was carried out in all to assess function and plan-
ning of the puncture. Urinary tract infections de-
tected 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) ure-
teral 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 opaci-
fication of the pelvi-caliceal system via ureteral 
catheter. An angle tip Terumo® wire was then po-
sitioned 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 continu-
ous irrigation. If there was more than 20mm2 re-
sidual 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.

Parameters
Group 1
(n=232)

Group 2
(n=86)

Group-3
(n=49)

P Value

Mean Age (years) 25.54±5.55 45.67±13.21 42.68±9.92 <0.0001*

sex

Males 151 (65.1%) 52 (60.5%) 31 (63.3%)
0.74

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

stone side

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

Location of stone

Calyceal 69 (29.7%) 24 (27.9%) 15 (30.6%)

0.96Pyelocalyceal 94 (40.5%) 39 (45.3%) 20 (40.8%)

Pelvic 69 (29.7%) 23 (26.77%) 14 (28.6%)

number of stones

Single 177 (76.3%) 67 (77.9%) 36 (73.5%)
0.84

Multiple 55 (23.7%) 19 (22.1%) 13 (26.5%)

Opacity

Radio opaque 173 (74.6%) 65 (75.6%) 36 (73.5%)
0.96

Radiolucent 59 (25.4%) 21 (24.4%) 13 (26.5%)

preoperative hydronephrosis

None 59 (25.4%) 21 (24.4%) 11 (22.4%)

0.99
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%)

*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, oper-
ative 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 com-
pared 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 ca-
tegorical 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 statisti-
cally 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 laterali-
ty, 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 signifi-
cant. 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 under-
gone open surgery twice and two (2.33%) three 
times. The majority 73.5% (36/49) of Group 3 pa-
tients 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 procedu-
re 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 com-
pares 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 conser-
vative 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 nephros-
tomy tract after five days, which was managed 

Table 2 - Results and Complications in all the three groups;

Parameters
Group-1
(n=232)

Group-2
(n=86)

Group-3
(n=49)

P Value

Mean Operative Time
(minutes)

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

Damage to adjoining colon 0 (0.0%) 1 (1.2%) 0 (0.0%)

Post Operative Fever 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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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 punc-
ture for stone clearance 10.8% in Group 1, 15.1% 
in Group 2, and 12.2% in Group 3 patients develo-
ped postoperative fever and that was attributed to 
pyelonephritis. These patients were treated conser-
vatively 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 medica-
tion. 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 pa-
tients. Stone free rates post-surgery in all the three 
Groups were not much different and were not statis-
tically significant.

DIsCussIOn

Surgical management of renal tract stone 
disease has evolved during the last two decades 
after the introduction of minimal invasive techni-
ques, 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 interven-
tion (10, 17). Conversely Shah et al. and Margel et 
al. in their studies demonstrated that anatomical 
changes after open stone surgery such as infundi-
bulum stenosis, perinephric fibrosis, bowel displa-
cement 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 per-
formed 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 sur-
gery 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 retrope-
ritoneum. The rate of auxiliary procedures like 

figure 1 - Comparison between three groups of access attempts, secondary tract & auxiliary procedures.
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second-look PCNL or ESWL was the same in all 
Groups in our study. Sofikerim et al. and Kurtu-
lus et al. reported the same finding regarding the 
auxiliary procedures (12, 21). Gupta and collea-
gues 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 trea-
ted 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 10.7-
13.6% 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 proce-
dure. Hemorrhage is the most frequent complica-
tion of this procedure. Excessive bleeding can occur 
during needle passage, tract dilatation, or nephros-
tomy (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 requi-
red selective embolization or nephrectomy (15). The 
organs most often injured during PCNL and sto-
ne removal are the lungs and pleura, with possible 
pneumothorax or hydrothorax (29, 30). In our stu-
dy there was an incidence of 2% to 6% in all the 
3 Groups. Bowel perforation can be a serious com-
plication 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-ope-
rative CT scan so as to study the relationship be-
tween 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 re-
nal stone (32, 33). Overall mortality of PCNL ranges 
from 0.5% to 1.1% and is generally attributed to 
severe hemorrhage, urosepsis or pulmonary embo-
lism (23, 32). Accurate reporting of complications 
is an essential component to critical appraisal and 
innovation in surgery and specifically in percu-
taneous nephrolithotomy (PCNL). A standardized 
complication reporting methodology is necessary 
to enable appropriate comparisons between institu-
tions, 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 effec-
tive. It can be performed with no fear of higher 
risk of failure, excessive bleeding, or damage to 
adjacent organs. Advantages of PCNL in compa-
rison with surgery include cost effectiveness, less 
complications, less discomfort and increased sto-
ne 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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Introduction: To investigate the role of initial procalcitonin (PCT) level as an early pre-
dictor 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.
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InTRODuCTIOn

Urinary tract infection (UTI) is the second 
most common infectious cause for hospitalization 
in aged people and one of the most common cau-
se of antibiotics usage (1, 2). Patients with febrile 
UTI generally present with mild illness in primary 
care, but an estimated 41% of those with compli-
cated acute pyelonephritis (APN) develop severe 

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 bac-
terial 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 cli-
nical diagnosis of sepsis (6). Thus, there is a need for 
strategies to identify the high risk patient earlier.

Procalcitonin (PCT) was recently introdu-
ced as a novel predictor for systemic infection. 
PCT is induced in the plasma of patients with se-
vere bacterial or fungal infections or sepsis. PCT 
concentrations up to 1000ng/ml and above are ob-
served 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 fo-
cused 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 predic-
tor 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).

MATERIALs AnD METhODs

Patients and Data collection
Among 574 patients who visited the ED 

from January 2005 to June 2012 for clinical ma-
nifestations 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. Symp-
toms, prior medical or surgical history, and history 
of ureteral calculi were investigated. For the pa-
tient with possible febrile UTI, our routine labora-
tory protocol consisted of serum samples for white 

blood cell count, platelet count, creatinine, albu-
min, C-reactive protein (CRP), erythrocyte sedi-
mentation 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 clini-
cal suspicion of ureteral calculi, our routine policy 
on the initial radiologic work ups was abdominal 
CT (with/without contrast enhancement) or ultra-
sonography. 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 tempera-
ture, heart rate, respiratory rate or blood gas, and 
white blood cell count (12). Septic shock was de-
fined 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 mi-
crobiological 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 pre-
dict septic shock was evaluated by performing re-
ceiver operating characteristic (ROC) analyses, and 
the areas under the receiver operative characteris-
tic curve (AUCs) were determined. For estimating 
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the overall differential power of the several varia-
bles including biomarkers, we estimated ROC cur-
ve and AUCs. Based on ROC, points were assigned 
to calculate corresponding sensitivity and specifi-
city. All data were collected using SPSS ver. 20.0 
(SPSS, Inc., an IBM Company, Chicago, Illinois, 
USA). We rejected null hypotheses of no differen-
ce if p-values were less than. 05 in multivariate 
analysis and ROC curve.

REsuLTs

Mean age was 67.2 years (range: 24-88 ye-
ars), and 41 cases (83.7%) occurred in females. All 
cases had hydronephrosis, and nineteen (38.8%) 
patients were managed by percutaneous nephros-
tomy 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 co-
morbidity 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 ure-
teral calculi. In 28 patients (57.1%), the ureteral 
stones were located in upper ureter, while 21 pa-
tients (42.9%) had lower ureteral stones. The mean 
size of the stones was 7.47mm (range: 3-30mm).

In univariate analysis, patients with sep-
tic shock were significantly older, more likely to 
have hypertension, lower platelet count and serum 
albumin level, higher CRP and PCT level, and hi-
gher positive blood culture rate than the compari-
son 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

Age 67.22±14.18 73.00±6.19 64.68±15.94 0.012

BMI (kg/m
2
) 24.43±5.51 23.47±3.00 24.86±6.30 0.300

Medical comorbidity (%)

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

WBC (/µL) 13390±5136 15207±6148 12589±4491 0.153

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 signi-
ficantly different between groups. Multivariate 
analysis with the variables selected from the uni-
variate 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, res-
pectively). At ROC curve, AUC was significan-
tly 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 vi-
sits 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 seve-
ral noteworthy findings. First, our data demons-
trate the superiority of PCT in predicting the group 
at risk of septic shock among patients with sepsis 
associated with infected urolithiasis, in compa-
rison 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, multi-
variate 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 compari-
son with traditional biomarkers including CRP is 
its more rapid kinetics. PCT reacts faster than CRP 
both during an increase or decrease of inflamma-
tion (7). PCT increases within six hours after the 

figure 1 - ROC curve for the prediction for septic shock.



ibju | Procalcitonin as an early indicator of sePtic shock

274

initial stimulus and CRP does not increase signifi-
cantly before twelve hours after onset. PCT prima-
rily indicates systemic infection, not induced by 
local bacterial infection, viral infection, autoim-
mune 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 im-
munoassays lessened the importance of CRP as a 
biomarker of sepsis. Indeed, in a previous multi-
center study of patients with sepsis admitted to 
French intensive care units, a PCT-guided strate-
gy for treating bacterial infections safely reduced 
antibiotic exposure compared to present guideli-
nes (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 ques-
tioned the diagnostic accuracy of PCT, as results 
have been inconsistent and variable (19, 20). For 
instance, PCT was not a significant predictor wi-
thin 28 days of adverse medical outcomes in wo-
men with APN treated in the ED (21). Other stu-
dies 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 limi-
ted 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 pa-
tient 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 appe-
ars 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 su-
ggested 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 sug-
gestion 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 stu-
dy 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 le-
vels 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 associa-
ted urolithiasis, there is a clear need for a reliable 
diagnostic indicator that allows early discrimina-
tion between patients suffering from sepsis and 
those with septic shock. We believe that this ap-
proach using only the initial level of PCT is closer 
to the actual clinical setting, since in severely ill 
patients the presence of significant infection can-
not 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 biochemi-
cal 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 institu-
tion. 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 se-
ries. 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 cli-
nical 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 predic-
tors in infectious disease is increasing, mainly be-
cause 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

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 ac-
ceptable 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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Laparoendoscopic single site surgery in pediatric urology: 
does it require specialized tools?
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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 pro-
cedures from November 2009 through March 2013. A total of 44 patients underwent 54 
procedures including: nephrectomy (23), orchiopexy (14), varicocelectomy (9), orchiec-
tomy (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.
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InTRODuCTIOn

With the advent of minimal invasive sur-
gery, urology has moved to the forefront in regar-
ds 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 inci-
sions while maintaining the basics tenets of lapa-
roscopic surgery (1). This focus has led surgeons to 
perform traditional laparoscopic surgery through 

a single incision. LESS is an evolution of minimal 
access surgery that promises virtually scarless ab-
dominal operations (2). Although several variants 
of this approach have been reported, a convened 
international multi-disciplinary consortium of ex-
perts have coined the term LESS (Laparoendosco-
pic Single Site) surgery to collectively encompass 
laparoscopic procedures performed through a sin-
gle skin incision (3).

As LESS has proliferated in the adult popu-
lation, many LESS techniques are starting to per-
meate 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 ar-
ticulating instruments as well as commercial ports 
(4). This advancement and transformation to the 
pediatric population is starting to gain momen-
tum 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.

MATERIALs AnD METhODs

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). In-
clusion criteria included all patients being seen for 
consideration of nephrectomy, varicocelectomy, 
antegrade continence enema (ACE), urachal cyst 
excision, intra-abdominal orchiopexy or orchiec-
tomy. 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 appoint-
ment. Outcome measures included operative time, 
estimated blood loss, hospital stay, peri-operative 
complications, inpatient narcotic doses when ap-
plicable, pain scores (FACES or verbal 1-10), con-
versions to open or standard laparoscopy, and the 
need for a second subsequent procedure. Initially 
all nephrectomies were performed using the Co-
vidien SILS™ port (Dublin, Ireland). Our technique 
has been previously reported (Figure-1) (3, 6).

surgical technique
Recently we have adapted an approach uti-

lized 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 

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

figure 1 - sILs(tm) port in use at the umbilicus, which was 
utilizes for the majority of LEss procedures.

figure 2 - Modified LEss technique used traditionally for 
appendectomy.

against the anterior abdominal wall. A SILS port 
was utilized for all nephrectomies. Our single in-
cision 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 procedu-
res included 23 nephrectomies, 14 orchiopexies, 9 
varicocelectomies, 2 orchiectomy/gonadectomies, 
3 urachal cyst excisions and 3 antegrade conti-
nence enema (ACE). Table-1 displays the descrip-
tive 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 pro-
cedure performed, from 56 minutes for a varico-
celectomy to an average of 345 minutes for a bi-
lateral nephroureterectomy. All non-nephrectomy 
cases were performed without a commercial port 
using our single incision fascial puncture techni-
que. The indications for unilateral nephrectomy 
were malfunctioning kidney secondary to mul-
ticystic 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 appro-
ach. We report 3 complications (6.8%) including 
two Clavien 3b complications. After unilateral ne-
phrectomy, one patient developed ileus, required 
a peripherally inserted central catheter (PICC) in-
serted 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 sub-
sequent Chait tube placement. One patient deve-
loped 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 proce-
dure 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 opera-
tion to remove a remnant of a urachal cyst.

DIsCussIOn

The first laparoscopic pediatric nephrec-
tomy was described in 1992 (7) but over the last 
decade, urology has witnessed an exponential in-
crease 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 inci-
sional morbidity, less narcotic usage, and shorter 
hospital stay with equivocal functional outcomes 
when compared to open surgery (9, 10). To op-
timize the benefit of minimally invasive surgery, 
surgeons have attempted to reduce the overall ab-
dominal wall incision by decreasing either the size 
or the numbers of trocars used during procedures 
(11). Minimizing the incisions without compromi-
sing 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 laparosco-
py. 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 stan-
dard laparoscopy. Other centers have confirmed 
the applicability of LESS in pediatric urology (8, 
12-14). In our experience, although 1 patient re-
quired conversion to an open procedure, alter-
nating 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 antegra-
de continence enema. Two other patients required 
additional procedures including an embolization 
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Table 1 - Operative Data for pediatric urologic LEss procedures

Procedure Type
Num

ber 
of 

Patients

LESS 
approach

M
edian 

Operative Tim
e 

(m
ins), IQR

M
edian 
EBL

(cc), IQR

 Other procedures during 
surgery

M
edian 

Length of 
Stay (days), 

IQR

M
edian Pain 

Score POD 1
(1-10), IQR

M
edian m

orphine 
equivalent doses 

POD1, IQR

Com
plications

Need for additional 
operation

Unilateral 
Nephrectom

y
13

Port
178, 65

10,5
1 patient w

ith 
circum

cision
2.1, 1.5

1.8, 1.4
5,3

1 patient w
ith 

ileus requiring 
PICC line and 

TPN
1 patient w

ith 
w

ound infection

1 patient w
ith PICC line 

under anesthesia

Bilateral 
Nephroureterectom

y
5 

Port
360, 106

50, 58
1 patient w

ith 
gonadectom

y
1 patient w

ith 
circum

cision /cystoscopy

5.2, 1.5
1.9, 3.1

6.5, 3.5
-

-

Varicocelectom
y

9
Adjacent 

fascial stab 
incisions

85, 34
5, 0

-
N/A

N/A
N/A

-
1 patient required 
a subsequent IR 
em

bolization for 
persistence

Orchiopexy 
11

Adjacent 
fascial stab 
incisions

89, 41
5, 0

2 patients w
ith 

orchiectom
y

2 patient w
ith BL 

orchiopexy
1 patient w

ith BL 
orchiopexy and 
circum

cision

N/A
N/A

N/A
-

-

Urachal cyst excision
3

Adjacent 
fascial stab 
incisions

87, 17
5, 0

-
0.87, 0.04

1.1, 0.5
1, 1

-
1 patient required an 
open operation for 

rem
nant rem

oval 10 
m

onths post-op

ACE
3

Adjacent 
fascial stab 
incisions

109, 42 
15, 10

1 patient w
ith bilateral 

Deflux injection
2.1, 0.1

1.5, 0.7
3, 3

1 patient w
ith 

ACE stenosis
This patient required 

colonoscopy and 
catheter placem

ent and 
subsequent Chait tube 
placem

ent both under 
general anesthesia

IQR= Interquartile Range, EBL= Estim
ated 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 experien-
ce 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 stan-
dard laparoscopy patients (3, 6).

With our LESS technique, there were ob-
vious technical challenges encountered. These 
stem from the inherent nature of LESS including 
loss of triangulation, difficulty retracting, instru-
ment crowding and crossing, and in-line vision to 
name a few (11). Even with considerable laparos-
copic experience, the learning curve in performing 
LESS is fairly steep and requires considerable pa-
tience and time.

Despite the inherent challenges, we found 
that LESS was possible in the pediatric popula-
tion using standard pediatric instrumentation. We 
did not require use of articulating instruments and 
most recently we have avoided use of a commer-
cial multiport while reducing the number of tro-
cars 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 sim-
ply 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 ne-
phrectomies for retraction. This has been a criti-
cism to the concept of single site surgery but the 
puncture wound is equivalent to an 11-gauge nee-
dle 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 stan-
dard 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 minimi-
zes clashing and preserves exposure.

When looking at our technique and ex-
perience, we found that the LESS technique was 
ideal for ablative type procedures. Simple recons-
tructive procedures that do not require extensive 
intracorporeal suturing can also be performed sa-
fely and effectively. In the future as technology 
improves, various instrumentation may further 
assist and improve the efficiency of these opera-
tions and expand the possible indications.

With our current experience and prior stu-
dy (3), we currently do not believe time to reco-
very nor narcotic usage is significantly decreased 
when compared to standard laparoscopy in regar-
ds to procedures requiring inpatient admission. 
However, we did not assess overall pain scores or 
narcotic usage for outpatient procedures (orchio-
pexy and varicocelectomy). Bansal, et al. demons-
trated that LESS varicocelectomy patients required 
a higher number of narcotic doses in the recovery 
room compared to conventional laparoscopic va-
ricocelectomy (15).

In theory, LESS and conventional lapa-
roscopy for the same procedure should result in 
similar peri-operative outcomes. Tam et al. de-
monstrated no difference in postoperative anal-
gesic requirement and hospital stay when com-
paring 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 laparosco-
pic surgery experience on twenty patients. They 
concluded that single site surgery can be perfor-
med 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 addi-
tional operative procedures-IR embolization for 
persistent varicocele and open operation for exci-
sion 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-



ibju | Pediatric LeSS in UroLogy

282

paroscopic varicocelectomy and urachal remnants 
are generally difficult to localize through any ap-
proach. The importance of cosmesis and outward 
physical appearance in regards to surgery remains 
as an unknown variable. The psychological im-
pact of visible abdominal scarring needs further 
study, as it is the one consequence of a surgical 
procedure that persists long after pain has resol-
ved and recovery is complete (2, 16).

Our series does not demonstrate an infe-
riority 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 insignifi-
cant in terms of perceived surgical benefit, howe-
ver, further studies may be required in measuring 
the psychological impact of physical scarring in 
children in their recovery from surgery.

COnCLusIOns

There continues to be a debate on the uti-
lity of LESS in all of adult and pediatric surgery. 
We have found it to be as safe and effective for 
ablative procedures or simple reconstruction. Over 
time, we have found that commercial ports are not 
necessary for short, simple procedures. In addi-
tion, specialized articulating instruments are not 
necessary for the procedures we have performed.

ABBREvIATIOns

LESS = Laparoendoscopic single site
ACE = Antegrade Continence Enema
SILS = Single Incision Laparoscopic Surgery
TPN = Total Parenteral Nutrition
EBL = Estimated Blood Loss
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Purpose: This study compared the suprapubic (SP) versus retropubic (RP) prostatec-
tomy for the treatment of large prostates and evaluated perioperative surgical morbi-
dity and improvement of urinary symptoms.
Materials and Methods: In this single centre, prospective, randomised study, 65 con-
secutive patients with LUTS and surgical indication with prostate volume greater than 
75g underwent open prostatectomy to compare the RP (32 patients) versus SP (33 pa-
tients) technique. Results: The SP group exhibited a higher incidence of complications 
(p=0.002). Regarding voiding pattern analysis (IPSS and flowmetry), both were signi-
ficantly 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 sub-
group 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 compli-
cations 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.
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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-

pulation is expected between the years 2000 
and 2050 (2).

Clinical manifestations of the benign pros-
tate 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, recur-
rent haematuria, bladder lithiasis, or upper urina-
ry tract involvement (5).

There are several different surgical treat-
ments for BPH, including transurethral resection 
of the prostate (TURP), open prostatectomy, lapa-
roscopic and robotic prostatectomy, and other mi-
nimally invasive procedures (vaporization, transu-
rethral 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 wi-
dely performed all around the World (5). The ad-
vantages and disadvantages of these two techni-
ques 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 morbi-
dity and functional outcomes between these two 
classic techniques has not been published.

OBJECTIvE

This study sought to prospectively com-
pare perioperative morbidity and improvement of 
symptoms of the RP and SP open prostatectomy 
techniques for treatment of BPH related LUTS du-
ring 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 confi rmed 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 creati-
nine], imaging exams (abdominal USG), free flow-
metry and International Prostate Symptoms Score 
(IPSS) questionnaire. The Charlson Index combi-
ned 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 com-
plications were assessed at each visit.

The surgical technique was defined by sim-
ple randomization by sortition. All patients using 
anticoagulant therapy were informed to stop tre-
atment 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 super-
vised by 3 senior surgeons (PS, MLW and PHFJ) 
with wide experience in both techniques. The te-
chniques were previously standardised according 
to the Campbell-Walsh 10th edition (5). The in-
dwelling catheter was scheduled to be removed on 
the seventh day after surgery in both techniques.

To access surgical morbidity, compli-
cations, blood loss estimation and necessity of 
transfusion were evaluated. Symptom improve-
ment 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 indica-
tion for blood transfusion followed the recom-
mendations 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 hospita-
lisation), 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 mul-
tiple regression analysis were used for statistical 
analyses, performed with SPSS statistics software, 
Version 22 (IBM®).

REsuLTs

Sixty-five patients were included, 33 un-
derwent surgery with the SP technique and 32 un-
derwent surgery with the RP technique. The ave-
rage 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 mon-
ths, 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 flow-
metry (Table-1).

Eleven cases involved bladder calculus 
(SP: 6 versus RP: 5), all were managed in the same 
surgical procedure, without any additional in-
tercurrence. The mean operating time was 126.5 
minutes (SP: 125.65 versus RP: 127.41 minutes; 
p=0.75), and was not statistically different betwe-
en the two techniques. Bladder irrigation (SP: 2.74 
versus RP: 2.74 days, p=1), and abdominal drai-
nage (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 te-
chniques 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 uri-
nary 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 vi-
sit. The IPSS after treatment was similar in both 
groups, however the RP group had a trend of lo-
wer 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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The haematological parameters were si-
milar between the groups before the procedure 
(Table-1). The peri-operative blood loss estima-
tion 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 af-
ter 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 

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/m2 (mean/SD) 25.60 / 4.08 26.08 / 3.64 25.08 / 4.51 *

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 *

Indwelling urinary catheter (%) 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 *

*p>0.05

Table 2 - peri and postoperative assessment and early complications.

Total (n=65) SP (n=33) RP (n=32) p

Time of surgery- minutes (mean/SD) 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

flowmetry post-op

Maximal flow - mL/seg (mean/SD) 19.78 / 11.23 16.77 / 11.24 23.03 / 10.73 0.008

Final volume - mL (mean/SD) 192.00 / 100.06 181.15 / 64.05 203.77 / 130.70 *

Blood loss

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 *

Estimative of Bleeding- mL (mean/SD) 1044.25 / 619.74 927.51 / 554.03 1156.82 / 667.68 *

Transfusion

Yes 3.90% 8.30%

No 96.10% 100.00% 91.70% *

*p>0.05
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one individual treated by the RP technique (Ta-
ble-2).

Forty-nine complications were identi-
fied, 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 pre-
valent 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 (Cla-
vien 3) in the SP group, and 1 was classified as 
severe in the RP group.

In the analysis of the severity of com-
plications, two cases should be highlighted for 
their severity. The first case involved a patient 
who underwent SP prostatectomy and develo-
ped a vesico-cutaneous fistula requiring pro-
longed vesical indwelling catheterisation. The 
second case underwent RP prostatectomy and 

Table 3 - Complications according to Clavien-Dindo classification.

All SP RP

Intraoperatively

Bleeding (II) 3(0.06) 3 0

Severe Bleeding (IV) 1(0.02) 0 1

Immediate

ARF (I) 1(0.015) 0 1

Delirium (I) 2(0.03) 0 2

Persistent Bleeding (II) 1(0.015) 0 1

Wound Infection (II) 2(0.03) 0 2

Recurrent hematuria (IIIa) 1(0.015) 1 0

Retained Clots (IIIB) 5(0.07) 2 3

Early

Urinary Incontinence (ID) 3(0.04) 2 1

UTI (II) 5(0.07) 4 1

AUR (IIIA) 3(0.04) 3 0

Late *

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

* 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 ves-
sel, 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 be-
tween the techniques.

In patients with prostate volumes esti-
mated to be between 75 and 100g, the estima-
ted 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 interven-
tion, 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 proce-
dure is of great importance.

The risk of bleeding and the complica-
tions of the procedure vary significantly accor-
ding to the centre performing the surgery. Cur-
rently, due to the expansion of endourological 
methods, open surgery has been less studied. 
Thus, there is a lack of studies with adequa-
te methodology and standardised reporting of 
complications as well as analyses of the lear-
ning curve.

In our study, we prospectively evaluated 
a series of patients that underwent open pros-
tatectomy during the residents learning curve 
comparing the surgical morbidity and func-
tional outcomes between the two most widely 
used techniques. To our knowledge, there has 
been no study in the World literature perfor-
ming 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 Ter-
rance 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 di-
rect access to the bladder, an important factor 
in cases with lithiasis and bladder diverticula 
(5). The SP technique (transvesical) was descri-
bed 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 vi-
sualise the bladder and bladder neck but has a 
vision deficit of the prostatic apex and difficul-
ty in controlling bleeding (5).

Conversely, in our study, the RP techni-
que was significantly related to intraoperative 
bleeding when the prostate volume was gre-
ater 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 wi-
thout increased morbidity.

In the literature, we found several ca-
ses of SP prostatectomy and RP prostatectomy 
and a few studies that compared open prosta-
tectomy with fewer invasive procedures. Ou et 
al. published a randomized series of 80 cases 
comparing SP prostatectomy with TURP, sug-
gesting 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 tech-
nique 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 diffe-
rence. 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 stu-
dy and the global morbidity and effectiveness 
were not addressed.

In our study, the blood loss estimation 
in the total population was 1044mL and was si-
milar between the techniques. Although consi-
dered 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 increa-
sed bleeding in the RP group (RP: 1313mL ver-
sus SP: 863mL, p=0.04). This increase may also 
be explained by the technical difficulty in con-
trolling the lateral pedicle in larger prostates.

Moslemi et al. reported that open pros-
tatectomies offer the advantage of low rates of 
re-treatment when compared to TURP (15), al-
though might be related with more re-interven-
tions. 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 specia-
lized multi-professional team, that often inad-
vertently stops bladder irrigation.

Our study demonstrated that both tech-
niques have a high complication rate (75% of 
patients had some type of complication, whether 
intraoperative, immediate, early or late). Howe-
ver, 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 se-
ries, and can explain the lower incidence repor-
ted in previous publications (16, 17).

The SP technique was related to a hi-
gher number of complications (p=0.002). In the 
analysis of late complications, the incidence 
was significantly higher in the subgroup un-
dergoing the SP technique (p=0.004), and se-
vere 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 techni-
que was related to the bladder incision, which 
does not occur in the RP technique. In patients 
with bulky prostates, the incidence and seve-
rity 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 ag-
gressive 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. Ano-
ther limitation of the study was the absence of 
data regarding the amount of resected prostatic 
tissue, although the whole adenoma was suppo-
sedly resected during both procedures. Althou-
gh the statistical power of 80% was reached, 
with a population of more than 60 patients, a 
larger number would be warranted to consoli-
date our findings.

COnCLusIOns

RP and SP techniques are safe and effec-
tive in the surgical treatment of BPH related 
LUTS, even during the learning curve of resi-
dents. 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 com-
plications was high, they were typically easy to 
handle (Clavien 1 or 2). The SP technique was 
associated with a higher incidence of late com-
plications, 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.
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Objectives: To evaluate the long-term surgical, functional, and quality-of-life (QoL) ou-
tcomes after Holmium laser enucleation of the prostate (HoLEP) in patients with sympto-
matic benign prostatic hyperplasia (BPH).
Materials and Methods: We retrospectively reviewed recorded data on patients who un-
derwent HoLEP between June 2002 and February 2005. Ninety-six patients were enrol-
led. 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 volu-
mes (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 improve-
ments 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 asso-
ciated with a low complication rate, during extended follow-up. Thus, HoLEP can be a 
viable option to transurethral resection of the prostate.
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InTRODuCTIOn

Benign prostatic hyperplasia (BPH) is 
common in elderly males (1). Medical treatment 
is usually the first choice (2). If this is inadequa-

te, surgery may be required (3). Transurethral re-
section of the prostate (TURP) has long been the 
accepted gold standard to treat symptomatic di-
sease of prostates weighing 30-80g (3). Open pros-
tatectomy 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, de-
layed 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 treat-
ment for BPH (4). Specifically, holmium laser enu-
cleation of the prostate (HoLEP) is used to treat 
enlarged prostates, particularly in patients taking 
anticoagulants (5). HoLEP is safe and the compli-
cation 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 sur-
gical 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 crite-
ria were the absence of follow-up data, previous 
prostate surgery, prostate cancer (PCa), and/or a 
neurological disease. If a suspicious prostate no-
dule 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 perfor-
med. 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 prosta-
te volume; uroflowmetric parameters including 
the maximum flow rate (Qmax); post-voiding re-
sidual 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 respon-
ses. Perioperative data included operation time; 
enucleation time; morcellation time; and the wei-
ght of enucleated tissue. Postoperative data con-
sisted of hospital stay (days); duration of urethral 
catheterisation; pathology findings; and compli-
cations evaluated using the Clavien-Dindo system 

(9). To assess QoL, we used the World Health Orga-
nization Quality of Life Scale (Brief Version). QoL 
questionnaires were completed both before opera-
tion and during the follow-up period.

The operation
Gilling et al. have described the HoLEP pro-

cedure (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 ca-
theter and inserted into the channel of the modified 
working element. A 26-Fr nephroscope (StorzⓇ, Tut-
tlingen, Germany) was used for morcellation. All pro-
cedures 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, late-
ral 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 be-
fore the level of the verumontanum, and retrogra-
de cutting continued to the neck of the bladder, to 
enucleate the median lobe (Figure- 1A). The inci-
sion 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 verumon-
tanum, 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 la-
teral lobe (Figure-1C). The same technique was used 
to enucleate the right lobe. Next, the prostatic fossa 
was checked for bleeding, and any necessary coa-
gulation 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 resectos-
cope fitted with a Morce-scope set (WolfⓇ, Knittin-
gen, 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 in-
dwelled; 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

C D
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Function (IIEF) questionnaires before and after Ho-
LEP. If the IIEF-5 score of a patient was≤11, that pa-
tient 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 Scien-
ces (SPSS) for Windows, version 16.0 (SPSS Inc., 
Chicago, IL), was used for statistical analysis. The in-
dependent samples t-test was employed to compare 
continuous data, and one-way analysis of variance 
was also used for between-group comparisons. Sta-
tistical 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 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. Demo-
graphic 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 im-
mediately after operation. All improvements were 
maintained during extended follow-up. Additio-
nally, 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 re-
quirement for re-catheterisation to treat urinary 
retention after removing the first catheter on day 

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 transfu-
sion; 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.

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) 206.8±131.96

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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Table 3 - Evaluation of param
eters in follow

-up period.

Param
eters

Preoperative 
(n=96)

1 m
onth 

after 
HoLEP 
(n=96)

3 m
onths 

after 
HoLEP 
(88)

6 m
onths 

after 
HoLEP 
(n=71)

1 year after 
HoLEP 
(n=61)

2 years 
after HoLEP 

(n=58)

3 years 
after 

HoLEP 
(n=46)

4 years 
after 

HoLEP 
(n=36)

5 years 
after 

HoLEP 
(n=31)

6 years 
after 

HoLEP 
(n=25)

7 years 
after 

HoLEP 
(n=21)

P value

M
ean Q

m
ax

10.8±4.8
22.9±10.8

26.1±8.5
26.1±8.5

24.7±5.5
24.9±5.3

24.9±4.2
23.9±3.4

24.1±31
22.6±3.4

21.7±2.8
0.001*

M
ean QoL

4.6±1.2
1.8±0.1

1.6
1.4±0.2

1.1
1.2±0.1

0.9
1±0.1

1
1.1±0.1

1.1±0.3
0.001*

M
ean IPSS

22.1±6.1
5.5±3.8

4.3±2.9
3.3±1.7

3.1±1.7
3±1.3

2.8±1.3
2.6±1.2

2.7±1
2.5±1.1

2.6±0.9
0.001*

M
ean PVR

219.8±220.9
44.6±30

33.2±18.6
27.7±15

26.1±13.4
24.8±12.7

24.6±11.1
23.6±11.3

21.4±12.1
22.4±12.1

22±13.7
0.001*

M
ean PSA

4.5±0.3
N.A.

1.2±0.1
N.A.

1.1±0.1
1.2±0.1

1.2±0.1
1.2±0.1

1.1±0.1
1±0.1

1±0.1
0.001*

IIEF
16.5±6

16±5.4
15.5±5.5

17±5.4
17±5.3

17.5±5.4
17.5±4.9

17.5±5
18±4.3

18.5±4.4
18±4.1

0.2

IIEf =  International index of erectile function; Ipss = International Prostate sym
ptom

 score ; n.A = Not assessed; psA = Prostate specific antigen; pvR = Post voiding residual urine volum
e; Q

m
ax  = M

axim
um

 flow rate in 
uroflowm

etry; 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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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.

1 after surgery (seven patients). Additional non-
-steroidal anti-inflammatory drugs were prescri-
bed, and catheters were re-inserted. We removed 
the catheters 2 days later. Eight patients (8.3%) re-
quired re-operations; three had residual adenoma, 
three urethral strictures, and two residual prostate 
tissue in the bladder (one because of morcellator 

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 pa-
tient refused surgical intervention. No Clavien 3b, 
4, or 5 complication developed during extended 
follow-up. Two patients had concomitant bladder 

Mean Qmax
30,00
25,00
20,00
15,00
10,00

5,00
0,00

30,00
25,00
20,00
15,00
10,00
5,00
0,00

250,00

200,00

150,00

100,00

50,00

0,00

5,00
4,50
4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

Preo
pe

rat
ive

 (n
=9

6)

Preo
pe

rat
ive

 (n
=9

6)

Preo
pe

rat
ive

 (n
=9

6)

Preo
pe

rat
ive

 (n
=9

6)

Preo
pe

rat
ive

 (n
=9

6)

Preo
pe

rat
ive

 (n
=9

6)

1 m
on

th 
aft

er 
HoL

EP
 (n

=9
6)

1 m
on

th 
aft

er 
HoL

EP
 (n

=9
6)

1 m
on

th 
aft

er 
HoL

EP
 (n

=9
6)

1 m
on

th 
aft

er 
HoL

EP
 (n

=9
6)

1 m
on

th 
aft

er 
HoL

EP
 (n

=9
6)

1 m
on

th 
aft

er 
HoL

EP
 (n

=9
6)

3 m
on

th 
aft

er 
HoL

EP
 (n

=8
8)

3 m
on

th 
aft

er 
HoL

EP
 (n

=8
8)

3 m
on

th 
aft

er 
HoL

EP
 (n

=8
8)

3 m
on

th 
aft

er 
HoL

EP
 (n

=8
8)

3 m
on

th 
aft

er 
HoL

EP
 (n

=8
8)

3 m
on

th 
aft

er 
HoL

EP
 (n

=8
8)

1 y
ea

r a
fte

r H
oL

EP
 (n

=6
1)

1 y
ea

r a
fte

r H
oL

EP
 (n

=6
1)

1 y
ea

r a
fte

r H
oL

EP
 (n

=6
1)

1 y
ea

r a
fte

r H
oL

EP
 (n

=6
1)

1 y
ea

r a
fte

r H
oL

EP
 (n

=6
1)

1 y
ea

r a
fte

r H
oL

EP
 (n

=6
1)

2 y
ea

rs 
aft

er 
HoL

EP
 (n

=5
8)

2 y
ea

rs 
aft

er 
HoL

EP
 (n

=5
8)

2 y
ea

rs 
aft

er 
HoL

EP
 (n

=5
8)

2 y
ea

rs 
aft

er 
HoL

EP
 (n

=5
8)

2 y
ea

rs 
aft

er 
HoL

EP
 (n

=5
8)

2 y
ea

rs 
aft

er 
HoL

EP
 (n

=5
8)

3 y
ea

rs 
aft

er 
HoL

EP
 (n

=4
6)

3 y
ea

rs 
aft

er 
HoL

EP
 (n

=4
6)

3 y
ea

rs 
aft

er 
HoL

EP
 (n

=4
6)

3 y
ea

rs 
aft

er 
HoL

EP
 (n

=4
6)

3 y
ea

rs 
aft

er 
HoL

EP
 (n

=4
6)

3 y
ea

rs 
aft

er 
HoL

EP
 (n

=4
6)

4 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
6)

4 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
6)

4 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
6)

4 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
6)

4 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
6)

4 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
6)

5 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
1)

5 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
1)

5 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
1)

5 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
1)

5 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
1)

5 y
ea

rs 
aft

er 
HoL

EP
 (n

=3
1)

6 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
5)

6 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
5)

6 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
5)

6 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
5)

6 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
5)

6 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
5)

7 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
1)

7 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
1)

7 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
1)

7 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
1)

7 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
1)

7 y
ea

rs 
aft

er 
HoL

EP
 (n

=2
1)

6 m
on

ths
 af

ter
 HoL

EP
 (n

=7
1)

6 m
on

ths
 af

ter
 HoL

EP
 (n

=7
1)

6 m
on

ths
 af

ter
 HoL

EP
 (n

=7
1)

6 m
on

ths
 af

ter
 HoL

EP
 (n

=7
1)

6 m
on

ths
 af

ter
 HoL

EP
 (n

=7
1)

6 m
on

ths
 af

ter
 HoL

EP
 (n

=7
1)

19,00
18,50
18,00
17,50
17,00
16,50
16,00
15,50
15,00
14,50
14,00

5,00
4,50
4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

Mean psA

Mean Ipss Mean pvR

Mean QoL

E

C

A

f

D

B

IIEf



ibju | HigH QoL for HoLEP in ExtEndEd foLLow-uP                           

299

Long-term erectile function was not affec-
ted by HoLEP; preoperative functionality neither 
increased nor decreased.

DIsCussIOn

Benign prostatic obstruction caused by 
BPH is one of the most common health proble-
ms 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 al-
pha-blockers and/or 5-alpha reductase inhibitors 
fail (3). Understandably, BPH patients favour mi-
nimally invasive surgical options (14). HoLEP is 
an acceptable option in BPH patients with indi-
cations 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 statis-
tically 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 va-
lue (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 af-
ter surgery. Sun et al. reported that QoL impro-
ved 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 eja-
culation 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 cons-
titute 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 af-
ter HoLEP was introduced (23). The cited authors 
emphasised that HoLEP afforded an ideal com-
bination 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 ex-
perienced surgeon on HoLEP.

Although surgical devices and skills have 
improved greatly, certain complications can no-
netheless develop after HoLEP. In our series, eight 
patients (8.3%) required re-operations; three be-
cause of residual adenomas, three to treat urethral 
strictures, and two to remove residual prostate tis-
sue 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 consi-
dered to be the gold standard endoscopic treat-
ment option for BPH. Few complications (inclu-
ding 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 su-
perficial 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 pa-
tients were using anticoagulants, and, because of the 
intrinsic nature of laser treatment, they were allowed 
to continue their medications. Krambeck et al. repor-
ted that HoLEP was safe for patients taking antico-
agulants (5). Our findings are similar. Only one of 
our patients experienced stress urinary incontinence 
after HoLEP. Naspro et al. reported that the conti-
nence 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, surge-
ons should be aware of this. Two patients experien-
ced mucosa injury during morcellation, in this se-
ries. Cornu et al. reported that the LumenisⓇ device 
may morcellate more rapidly than the Wolf device 
(26). Ritter et al. reviewed the two morcellation de-
vices 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 mor-
cellators 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 accepta-
ble minimally invasive mode of surgery when it is 
necessary to treat an enlarged prostate. No compli-
cation 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 im-
provements in voiding parameters and QoL, and 
an acceptable level of manageable complications, 
upon extended follow-up of 96 patients who un-
derwent 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. Reten-
tion of sexual function, an acceptable continence 
rate, and improvement in QoL, are major advanta-
ges of the procedure. Thus, HoLEP can be a viable 
option to TURP. Multi-institutional studies are ne-
eded to gather long-term post-HoLEP data.
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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 periopera-
tive parameters.
Materials and Methods: 373 patients underwent TURP in a Chinese center for lower uri-
nary 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 hema-
tocrit (ΔHCT) levels, incidence of urethral mucosa rupture, re-catheterization and conti-
nuous 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 pos-
toperative 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.
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InTRODuCTIOn

Been widely used since the 1970s, tran-
surethral resection of prostate (TURP) has been 
the most popular treatment of lower urinary tract 
symptoms suggestive of benign prostatic obstruc-
tion (LUTS/BPO). In recent years, new endouro-
logic procedures including photoselective va-

porization of the prostate (PVP), holmium laser 
enucleation of the prostate (HoLEP), PVP with the 
green light laser, transurethral microwave ther-
motherapy (TUMT), transurethral needle ablation 
(TUNA), etc. have been applied and found to be 
safe and effective from relevant randomized con-
trolled 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 ac-
count of developments in both surgical experience 
and endoscopic devices (7). Postoperative dysuria 
is often caused by urethral stricture (US) and blad-
der neck contracture (BNC), the incidences of whi-
ch 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-opera-
tion and even fatal complications. To current kno-
wledge, US is induce by excessive scar formation 
which is mainly the result of intraoperative ure-
thral 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 in-
fection, unsuitable diameters of resectoscope, long 
resection duration time and postoperative cathe-
terization, 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 stan-
dard medication of α-adrenergic blockers (tera-
zosin, 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 as-
sessment and the patient’s desire. Either obvious 
LUTS or recurrent complications including he-
maturia, infection, bladder calculus and urinary 

retention, etc. were found in all candidates. Ex-
clusion 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 pros-
tatic and/or urethral surgery; (4) previous diag-
nosis or intraoperative detection of US or BNC; 
(5) prostatic or bladder malignancy. Eligible can-
didates 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 Inter-
national 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 comple-
te blood count, urea, creatinine, electrolytes, ble-
eding and clotting tests, prostate specific antigen 
(PSA) and urine analysis. Total prostate volume 
(TPV), transitional zone volume (TZV) and intra-
vesical prostatic protrusion (IPP) were measured 
by transrectal ultrasound scan (TRUS, Sequoia 
512; Siemens, Cologne, Germany) before transi-
tional zone index (TZI) being calculated as TZV/
TPV. Qmax, average flow rate (Qave), postvoid resi-
dual urine volume (PVR) and PdetQmax were mea-
sured by urodynamics including free flowmetry, 
water filling cystometry and pressure flow study 
relying on a multichannel system (UDS64-III; La-
borie, Quebec, Canada). Bladder outlet obstruction 
index (BOOI, by “PdetQmax-2Qmax”) and the blad-
der 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 sin-
gle 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, Boul-
der, 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 glu-
cose 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 postope-
ratively. 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 postopera-
tively.

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 recor-
ded. 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 divi-
ded by resection time. The incidence of intraope-
rative transfusion, capsule perforation and transu-
rethral resection syndrome (TURS) were recorded.

Postoperative and follow-up characteristics
Duration of catheterization in hospital, in-

cidence of re-catheterization (caused by serious 
hemorrhage or retention) and continuous infec-
tion (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 incontinen-
ce, 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 aggra-
vating dysuria or Qmax less than 10mL/s. Definite 
diagnosis was made by urethroscopy and urethro-
graphy.

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 conti-
nuous or categorical variables significantly affec-
ting 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 car-
ried out to filter variables from univariate analy-
ses; 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 logis-
tic regression was calculated by receiver operator 
characteristic (ROC) curve (Table-4). All calcula-
tion was processed using routines of the IBM SPSS 
ver. 19.0 (IBM Co., New York, NY, USA).

REsuLTs

Primarily 407 patients have been enrol-
led. Nine and 7 patients were excluded because 
of post-surgery pathologically confirmed pros-
tate and bladder cancer respectively, remaining 
391 subjects with no intraoperative mortality. Du-
ring follow-up period, 2 patients died due to rea-
sons unrelated with prior surgery, 10 were lost to 
follow-up and 6 were unwilling or unable to par-
ticipate; 373 remained available for long-term ou-
tcome review and contributing to the final analy-
ses. All subjects with mean age of 64.1 years old 
have undergone TURP, and no seriously complica-
tion was observed. At the end of data collection, 
mean follow-up period was 29.3 months, consis-
ting 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 sub-
groups 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.

Variables Baseline

Follow-up

P-value***12~23 months
(N=109)

24~35 months
(N=138)

36 months
(N=126)

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**

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 17.9±5.8 16.6±7.0 16.2±6.1 0.006*

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 sur-
gical 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, espe-
cially 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 du-
ring 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 de-
creased substantially during the past few decades 
to 0.25% in contemporary series (18), mainly at-
tributable to the improvements of anesthesia and 
surgical procedure (19). Along with the develo-
pment 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-fre-
quency generators and appropriate perioperative 
medical treatment (20), thus making TURP one 
of the most common surgical methods worldwi-
de and the “gold standard” in treating LUTS/BPO, 
with>90% of the patients reporting normal or im-
proved 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 lar-
ge samples (4, 22-25).

As mentioned before, significant techni-
cal improvements of TURP have made a major 
impact on the incidence of associated morbidity. 
Therefore, the risk of intra/postoperative compli-
cation of contemporary TURP is lower than that 
reported previously (20). In addition to technical 
complications such as bleeding, capsule perfora-
tion, TURS, clot retention, urinary tract infection, 
hydronephrosis, urosepsis and incontinence, as-
sociated morbidity consisting of cardiac arrhyth-
mia, myocardial infarction, pulmonary embolism, 
pneumonitis, chronic obstructive pulmonary dise-
ase (COPD) and deep vein thrombosis have been 
documented in 0.5% to 11% of patients postope-
ratively (26-29).

Another important postoperative long-
-term complication is failure to void, often cau-
sed by US or BNC. In former literature, US rate 
ranges from 2.2 to 9.8% while BNC from 0.3 to 



ibju | Risk factoRs leading to postopeRative uRethRal stRictuRe and bladdeR neck contRactuRe following tuRp

307

Table 3 - Data comparison of patients divided by the occurrence of us and BnC during follow-up.

Parameters
BNC

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 P-value

N (%) 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**

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 in-
sufficient isolation by the lubricant causes the 
monopolar current to leak. To avoid this compli-
cation, lubricant should be applied sufficiently in 
the urethra and along the outer sheath of resec-
toscope 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 postope-

rative stricture. Urethral mucosa rupture has been 
found as independent risk factor of US, which is 
in accord with the fact that once urethral muco-
sal integrity is lost, there would be urine leakage 
underneath the epithelium and subsequently in-
flammation and scar formation (31, 32). Lower re-
section speed was another risk factor, perhaps due 
to its correlation with unfavorable surgical pro-
cess including hemorrhage, poor vision, prolon-
ged 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.

Parameters
Incidence of US

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, for-
mer prostatic infection and continuous catheteri-
zation, there will always be a temporary local in-
fection 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 inciden-
ce. Treatment includes electrical, or preferably, la-
ser 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 inci-
dence of US and BNC were found to have no diffe-
rence between 3 subgroups (data not shown). Ho-
wever, 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.

COnCLusIOns

Lower resection speed, intraoperative ure-
thral mucosa rupture and postoperative conti-
nuous 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.
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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. Me-
dian 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 es-
tablished alternative for the treatment of idiopa-
thic lower urinary tract dysfunction in patients 
who failed previous therapies. Although its 

exact mechanism of action is not fully unders-
tood, 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 treat-
ment for idiopathic lower urinary and bowel tract 
dysfunctions, including overactive bladder syn-
drome, non-obstructive chronic urinary retention, 
anal incontinence, and chronic pelvic pain.

In urology, the most common indication 
for this therapy is the overactive bladder syndro-
me (OAB), which is defined by the International 
Continence Society (ICS) as urgency, with or wi-
thout incontinence, usually accompanied by uri-
nary frequency and nocturia, in the absence of 
urinary tract infection or other pathological meta-
bolic 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 in-
creased risk for developing depressive symptoms. 
Nocturia, which is present in most patients, may 
be associated with impaired sleep quality and in-
creased 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 treat-
ment, 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 the-
se treatment options, many patients do not sig-
nificantly improve upon conservative therapies. 
Refractory OAB presents as a complex clinical 
condition in urological practice. Current third-
-line treatment options for refractory OAB inclu-
de 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 re-
tention. Urinary retention without an identifiable 
urological cause presents a therapeutic challen-
ge. Patients with non-obstructive chronic urina-
ry retention usually have to rely on intermittent 
self-catheterization, which significantly affects 
quality of life and may be associated with com-
plications, 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 ty-
pical 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 pa-
tients (7).

Although SNM has gained increased worl-
dwide acceptance for the treatment of patients 
with refractory OAB and non-obstructive urina-
ry retention, in Brazil this therapy has had a mo-
dest 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 (Medtro-
nic 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 per-
formed 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 cri-
teria (1).

Chronic non-obstructive urinary retention 
was defined as chronic urinary retention and se-
condary need for intermittent catheterization in 
the absence of anatomical cause of obstruction. 
Fowler’s syndrome is the main condition that le-
ads to chronic non-obstructive urinary retention 
and it is caused by the failure to relax of the stria-
ted urethral sphincter during voiding in young 
women [27]. Urodynamics with surface perineal 
electromyography and, when available, videou-
rodynamics have been used to confirm this 
diagnosis. Exclusion criteria were evidence of 
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urethral stenosis, pelvic organ prolapse or neu-
rological diseases.

Urological assessment at baseline included 
a focused medical history and physical examina-
tion, urinary tract ultrasound with measurement 
of postvoid residual volumes, multichannel uro-
dynamics, and a three-day bladder diary. Bladder 
diaries included number of micturitions, urine 
volume, episodes of urgency and urinary incon-
tinence over 24h. Catheterized urine volumes and 
postvoid residual volumes were also recorded in 
patients with chronic non-obstructive urinary re-
tention, who were on clean intermittent cathete-
rization. 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 me-
dians) ± standard deviation (minimum and ma-
ximum 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.

Surgical Technique – Staged Implantation
All patients underwent SNM staged im-

plantation technique. This consists of a two-
-phase procedure, including a test phase during 
which the improvement of symptoms is evalu-
ated, allowing deciding whether this therapy is 
effective or not. Those patients with a success-
ful 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 dia-
ries 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 techni-
que that has been previously published (8). The-
rapeutic failure has been defined as symptoma-
tic improvement <50%, which was an indication 
for electrode removal.

All interventions were performed with the 
patients lying on the prone position and under 
cardiovascular monitoring, guided by posteroan-
terior and lateral fluoroscopy. The procedures were 
performed with local anesthesia with 20-40mL of 
1% lidocaine and mild conscious intravenous se-
dation. Patients received either intravenous cefa-
zolin (1g) or ciprofloxacin (400mg) just before the 
procedure, and oral ciprofloxacin (500mg PO twi-
ce 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 ad-
justments in the electrical stimulation program 
were performed as appropriate.

If the patient was a ‘responder’, the defi-
nitive pulse generator (IPG) was implanted sub-
cutaneously in the supero-lateral quadrant of the 
buttock (pocket site), through the previously made 
incision. Patients with a failed test phase un-
derwent electrode removal under local anesthesia.

REsuLTs

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 chro-
nic urinary retention (2 patients), and bladder 
pain syndrome/interstitial cystitis (BPS/IC) (1 
patient). All patients underwent staged procedu-
res at four outpatient surgical centers (none re-
quired 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; 40-
250mL). 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.
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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-muscle-
invasive 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 urina-
ry retention. Duration of test phase varied ac-
cording to the patient’s response to treatment. 
Those who did not have a good response in the 
first days after the implant required an exten-
ded period of evaluation, during which different 
programming settings were tested. Median du-
ration 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 con-
tinued having good clinical responses at short-
-term follow-up. Re-programming was done in 

most patients as a mean of finding the best cli-
nical 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 eva-
luation. 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 pos-
toperatively. 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-le-
ad 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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of improvement in chronic pain during the test 
phase. Due to this positive response, IPG was im-
planted 14 days after the initial procedure.

Mean age was 45.6±18.19 years in respon-
ders 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 com-
plications. 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 Au-
gust/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 beca-
me mandatory and it is expected that SNM should 

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)

Total 18 (100) 98.3 15 (83.3)

¥ OAB = overactive bladder syndrome
§ Bps/IC = bladder pain syndrome/interstitial cystitis
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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 exci-
ting therapy.

Our series is consistent with most retros-
pective studies reporting on a global SNM expe-
rience, 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 procedu-
re with the implantation of a tined-lead electro-
de 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 pa-
tients to electrical stimulation test with different 
electrodes and showed that the chance of iden-
tifying responders is higher with the tined-lead 
electrode compared to the conventional percuta-
neous nerve evaluation (PNE) electrode (88% ver-
sus 46%, P=0.02) (11).

The high rate of responders presented in 
our study is also consistent with the medical lite-
rature. 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. publi-
shed a prospective study conducted between 2003 
and 2009 in 44 French centers, including 1418 pa-
tients who underwent implants for overactive bla-
dder (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 impor-
tant aspect of the treatment. Kessler et al. prospec-
tively evaluated 20 patients undergoing prolonged 
test phase for a minimum of 14 days and identi-
fied 80% of responders. These patients received 
suppressive antibiotics and had no major compli-
cations (14).

Some of our patients were kept in the test 
phase for more than one week. This strategy allo-
wed 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/fai-
lure (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 ur-
gency urinary incontinence that underwent elec-
trical 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 pre-
sence of 3 or more comorbidities and the diag-
nosis 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 eva-
luation 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 demons-
tration of detrusor overactivity during cystometry.

Our study included only a short-term eva-
luation period (follow-up). According to data from 
various long-term prospective studies, clinical im-
provement 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 sus-
tained 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 systema-
tic review did not exclude 88 patients with neuro-
genic conditions in the analysis (28).

In our series only one patient with a neu-
rological condition was included (cerebral palsy), 
which has been regarded as a good responder du-
ring the test phase and underwent IPG implan-
tation. International experience with neurological 
patients is limited to small case series (28).

No significant complications were obser-
ved in our series. Hijaz et al. reviewed the com-
plications of SNM in 214 patients who had staged 
procedures (29). One hundred and sixty-one pa-
tients (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 mi-
gration (n=1). Other studies also showed that sur-
gical 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 sig-
nificantly in the learning curve before 2014. In 
addition, the follow-up of the patients was short 
and did not follow a structured prospective proto-
col. Moreover, we included patients with different 
urological conditions. Despite of these inherent li-
mitations, our results are consistent with those of 
previously published studies and represent the ini-
tial experience of SNM in Brazil (14-17). Our se-
ries included patients with refractory OAB (n=15), 
urinary retention (n=2) and, interstitial cystitis 
(n=1). In such a heterogeneous population, no va-
lidated 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 bla-
dder diaries (baseline and test phase).

COnCLusIOns

SNM is a minimally invasive treatment op-
tion for patients with refractory idiopathic lower uri-
nary tract dysfunction. Our initial experience with 
staged technique showed that tined-lead electrodes 
yielded a high rate of responders and favorable cli-
nical results in the short-term follow-up.
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Relationship between visual prostate score (VPSS) and 
maximum flow rate (Qmax) in men with urinary tract 
symptoms
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

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 uro-
flowmetry was 268±160mL (median 208) and the mean Qmax was 9.6±4.96mLs/sec (me-
dian 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 correla-
tion 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. Mul-
tiple 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.
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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 

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 depres-
sion and anxiety (5, 6). Objective evaluation of 
LUTS is not only necessary to follow on progres-
sion 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 sim-
ple and non-invasive tool to assess obstruction. 
UFM determines volume of urine passed per unit 
of time. It has numeric and graphic representa-
tion, 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 un-
derstand as they are wordy and people with lower 
level of education can not complete it (11, 12). In 
order to obviate these difficulties, Visual Prostra-
te 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 obstruc-
tion (BPO). The current study aims to study the re-
lationship 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 re-
cruit participants, non-probability sampling i.e. 
consecutive sampling strategy was used. Sam-
ple 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 volu-
me of>150mL were included. Participants who 
were unable to fill out the form due to mental 
or psychological disturbances, patients who refu-
sed 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 inclu-
ded 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 (Gra-
de 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 pro-
grams leading to undergraduate and graduate de-
grees. Data was entered and analyzed using SPSS 
version 19. Mean, median, and standard deviation 
was computed for continuous variables. Percen-
tages and proportion was computed for categori-
cal variables. Pearson correlation coefficient was 
computed for VPSS and Qmax. Moreover, multiple 
linear relationships were computed to identify re-
lationship 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 gra-
de and 30% were Intermediate and above. The 
mean Qmax was 9.69±4.94mL/sec. The mean voi-
ded volume recorded for study participants was 
268.45±160.49mL. Moreover, the mean VPSS re-
corded was 11.46±2.72 (Table-1).

In order to identify the relationship betwe-
en VPSS and Qmax, Pearson correlation revealed 
strong negative relationship (r=-0.848, P<0.001) 
among these variables. The univariate linear re-
gression analysis revealed that both Qmax (P<0.001) 
and VV (P=0.036) were significantly associa-
ted with VPSS. Moreover, multivariate regres-
sion 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 genera-
ted 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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Assessment of LUTS is essential to identi-
fy 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 medi-
cal practitioners in making treatment related deci-
sions. In the current study half of the participants 
were not educated (14, 15).

In line with the findings of the current stu-
dy, Van der Walt et al. also identified that VPSS 
correlated with Qmax. They recruited 96 participants 
over the period of one year. The identified rela-
tionship was negative in nature. They also suppor-
ted that VPSS is a reliable tool for assessing sub-
jective 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 stu-
dies the time period was at least of one year. Yeon 
Won Park et al. have the highest participant num-
ber 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 pic-
togram 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 Fi-
gure 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 con-
ducted by Heyns et al. (14). In our study the mean 
maximum flow rate (Qmax) was 9.69mL, which was 

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

Univariate Linear Regression

Maximum Flow Rate (Qmax) -0.47 -0.54, -0.39 <0.001

Voided Volume (VV) -0.004 -0.008, 0.00 0.036

Multivariate Linear Regression

Maximum Flow Rate (Qmax) -0.46 -0.54, -0.39 <0.001*

*Adjusting for the effect of age, VV and level of education
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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 stu-
died.

The findings of our study also revealed 
that age, voided volume and level of education 
are independent variables. After the multivaria-
te 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 correla-
ted 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 predomi-
nantly used in the evaluation of male LUTS se-
condary to BPO, Wessel and Heynes (18) noted 
that they could be effectively used for urethral 
stricture related LUTS. They noted that VPSS cor-
relates 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 draw-
back of our study is that we have not compared 
the VPSS with IPSS and also with other parame-
ters of uroflowmetry.

COnCLusIOns

The current study has shown a signifi-
cant 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 pros-
pectively enrolled. All patients demonstrated clinical stress urinary incontinence wi-
thout clinical urgency urinary incontinence. On three consecutive alternating days, pa-
tients 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 in-
dividual (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 col-
lection. This variation is more pronounced with changes in activity level. Taking into ac-
count patient activity level may enhance the predictive value of pad weight testing.

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

Int Braz J urol. 2016; 42: 327-33

_____________________

Submitted for publication:
October 08, 2014

_____________________

Accepted after revision:
February 05, 2015

InTRODuCTIOn

Post-prostatectomy stress urinary inconti-
nence (PPI) is reported to occur in up to one-third 
of patients (1-3). Depending on the degree of leaka-
ge and associated bother, many patients will seek 
definitive surgical management. Options for surgi-
cal management generally include male sling (MS) 
or artificial urinary sphincter (AUS) (4). Decision-
-making regarding surgical approach can vary sig-
nificantly based upon the degree of leakage (5).

Practitioners commonly use pad usage per 
day to estimate the severity of urinary inconti-

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 conside-
red the gold standard for objective measurement 
of urinary incontinence (10, 11).

Previous authors have categorized incon-
tinence 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 seve-
rity 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 suc-
cess 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 instruc-
tions 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 le-
vel changes in men with PPI resulted in clinically 
significant changes in urinary loss using the 24-
hour pad weight test. Our primary objective was 
to quantify changes in 24-hour pad weights over 
multiple days associated with alterations in acti-
vity 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 ap-

proval, we prospectively enrolled thirty-four pa-
tients presenting with PPI requiring the use of 
pads. All patients demonstrated comprehension of 
the study requirements and instructions and sig-
ned 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 of-
ten have you found it difficult to postpone urina-
tion?” was greater than 3.

Data collection
At recruitment, patient’s basic demogra-

phic 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 minimi-
ze evaporation. Patients then mailed all pads back 
to the research staff via pre-stamped, pre-addres-
sed 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 collec-
tion, patients completed a short survey documen-
ting 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 activi-
ty 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 coeffi-
cient is close to 1, the variables tend to match and 
the reliability is high. Similar to other studies eva-
luating 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 24-
hour pad weights and self-reported and actual 
pads used per day in each subject based on di-
fference in self-reported activity level of no di-
fference, one-point difference, or two-point di-
fference. For example, a patient who identified 
himself as sedentary on day 1 (activity score=0) 
and moderately active on day 3 (activity sco-
re=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 sig-
nificance considered for two-sided p-values of 
<0.05.

REsuLTs

Of the 34 patients consented for enroll-
ment, 25 completed the study. Of the 9 patients 
who did not complete the study and were exclu-
ded from analysis, 6 patients did not return their 
pads and 3 patients returned pads, but had mis-
sing activity level data. Baseline patient demo-
graphics are summarized in Table-1. Mean age 
was 64.5±8.1 years and median time from pros-
tatectomy was 33.9±42.3 months. Mean self-re-

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.

Activity level
Out of the 75 24-hour pad weight sam-

ples, 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).

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 re-
presentation 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 0.24-
0.71; p<0.001). One-point and two-point increa-
ses in activity level were associated with an in-
crease in pad number by 0.71 (95% CI 0.40-1.0; 
p<0.001) and 0.82 pads per day (95% CI 0.41-
1.2; p=0.001), respectively (Table-4).

Table 1 - patient Demographics.

Mean Age, years±SD 64.6±8.1

Mean BMI, kg/m2
 

±SD 28±3.5

Months since surgery±SD 33.9±42.3

Mean days between recruitment and pads 
returned ± SD 14±7

Mean self-reported pads/day (IQR) 3.1 (1.5-3.5)
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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

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

figure 1 - Three day 24-hour pad weights.

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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DIsCussIOn

To our knowledge, this is the first study ai-
ming to objectively quantify the variability of uri-
nary leakage in men with PPI. We find that multi-
ple 24-hour pad weights in men with PPI correlate 
well with a particular individual within a sample 
patient population based on the ICC. However, va-
riation in activity level can lead to significant diffe-
rences 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 increa-
se 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 isola-
ted stress urinary incontinence submitted 7-conse-
cutive 24-hour pad weights, leakage between days 
varied by an average of 22.6g (19).

The volume of pre-operative urinary le-
akage has been suggested to be the main pre-
dictor of a successful outcome with surgical 
interventions for male post-prostatectomy in-
continence (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 varia-
tion in daily activity level.

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 nor-
mal daily routine rather than standardized physi-
cal activity (17). However, it remains important to 
note that patients may have days on which they 
are more active than others. It may be informa-
tive 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 incontinen-
ce 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 co-
hort, we have found that collected pads per day 
as well as self-reported pads per day are associa-
ted with significant increases in mean pad weight 
albeit with wide confidence intervals. This can be 
used in clinical practice, however, it remains im-
portant 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 (23-
121gm). In an earlier study, number of pads col-
lected during a 24 hour pad weight test was also 
shown to be a reliable measure of objective incon-

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
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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 des-
cription of the number, size, and degree of wet-
ness 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 en-
rolled thirty-three patients (27%) were excluded 
from analysis due to noncompliance with study 
instructions or inability to return pad weights. Wi-
thin the study parameters, we were able to recruit 
patients who demonstrated understanding of the 
study instructions, spoke English, and had trans-
portation 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 provi-
ded 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, hope-
fully 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 addi-
tion to activity, fluid intake can also significantly 
impact degree of urinary leakage.

COnCLusIOns

Variability in 24-hour pad weights is sig-
nificantly increased with changes in activity level. 
Attention to physical activity level may be helpful 
in better characterizing urinary incontinence. Fur-
ther 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 po-
tential 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 modali-
ty 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 uro-
therapy (Group-2) and 18 patients with methylphenidate and behavioral urotherapy 
(Group-3). Giggle incontinence was refractory to eight children in-group 1; six chil-
dren 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 stan-
dard 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.
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InTRODuCTIOn

Giggle incontinence (GI) or enuresis riso-
ria (ER) is characterized by complete or involuntary 
bladder emptying occurring only with giggling or 
laughing while awake with normal bladder function 

at all other times (1). GI is different from stress in-
continence and overactive bladder because it falls 
under the urge type: laughter suddenly induces acu-
te, 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 inconti-
nence is thought to be fairly common, various phar-
macological and behavioral therapies have limited 
success and it is generally considered that there is no 
known specific treatment for the disorder (2). Cur-
rently, 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 fo-
cuses 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 pre-
sent 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 retrospecti-
vely investigated. The diagnosis of giggle inconti-
nence was made by definition of the International 
Children’s Continence Society (1). Detailed history 
and physical examination, including neurologic exa-
mination, was performed in all children. Children 
were also personally interviewed on voiding and de-
fecation 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 uri-
nary ultrasound measurement of post-void residual 
urine. Children with other types of enuresis, urge in-
continence, history of urinary tract infection or neu-
rogenic voiding dysfunction and those with known 
structural urinary tract obstruction or complex uri-
nary 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 al-
pha-adrenergic receptor antagonist (doxazosin) and 
Group-3 consisted of children who were treated with 
behavioral urotherapy and MPH.

Behavioral urotherapy consisted of hydra-
tion; 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% de-
crease, 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 cha-
racteristics 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 chil-
dren (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 ye-
ars and 14.2±2.3 months, respectively. There were 
no differences in age, sex, GI frequency, and fami-
ly history between groups (p>0.05). On uroflow-
metry-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 pa-
tients in Group-3 reported 0% to 49% decrease af-
ter at least 6 months of treatment and therefore the 
outcome of treatment was considered refractor to 
treatment. Univariate analysis was used to find po-
tential 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 significan-
tly 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 overac-
tive bladder. Typically GI patients report incontinen-
ce only with laughter. The incidence may be hidden 
because of affected patients modify their behavior to 
avoid embarrassments in social life. The pathophy-
siology 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 moda-
lities 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 treat-
ment. 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 uroflowme-
try-EMG were the potential predictors of resistance 
to treatment modalities. Although GI is supplemen-
ted 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 uroflo-
wmetry-EMG. The children with GI improved sphinc-
ter 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) hypo-
thesized that GI might be secondary to detrusor 
instability since 95% of their patients had conco-
mitant dysfunctional voiding symptoms in con-
trast to GI etiology as defined by the Internatio-
nal Children’s Continence Society (1). Despite the 
majority of past studies GI showed some subjec-
tive 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.

Group 1
(behavioral urotherapy)

Group 2
(alpha blocker+behavioral 

urotherapy)

Group 3
(MPH+behavioral 

urotherapy)
No. Patients 12 11 18
Age in years 8.2±2.0 8.3±1.6 8.6±1.6
Gender (M/F) 10/2 7/4 15/3
frequency gI

Daily 3 (25%) 3 (28%) 4 (22%)
Weekly 4 (33%) 4 (36%) 7 (39%)
Less than weekly 5 (42%) 4 (36%) 7 (39%)
Family history 5 (42%) 5 (39%) 7 (39%)
Full response 0 (0%) 1 (9%) 6 (33%)

Partial response 4 (33%) 4 (36%) 4 (22%)
Refractor to treatment (non-
response)

8 (66%) 6 (54%) 8 (44%)



ibju | Prognosis of structured theraPy for giggle incontinence

337

closure pressure while the relationship between 
GI and detrusor overactivity was not possible to 
be established in their study even including uro-
dynamic 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 pedia-
tric patients. Both GI and narcolepsy are centrally 
mediated disorders and share a common patho-
physiological basis, which is related to receptor-
-mediated imbalance of cholinergic and mono-
aminergic systems. Blockage of norepinephrine 
uptake mediates the anti-cataplectic effect of cur-
rently prescribed antidepressants, while blockade 
of dopamine uptake and/or stimulation of dopa-
mine 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 narco-
lepsy. 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 clini-
cal 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 emp-
tying 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 urina-
ry 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 vo-
lumes, improvement in urinary incontinence in 

Table 2 - univariate logistic regression analysis of predictors for resistance to medical treatment of gI.

Variable OR 95%Cl P value

Age 1.008 0.934-1.125 0.869

sex

Male 1.000 0.952-2.146 0.074

Female 1.838

gI frequency

Less Than weekly 1.000 1.338-2.845 0.041

Weekly 1.000

Daily 1.910

Dysfunctional voiding

Negative 1.000 1.244-3.196 0.012

Positive 2.128

Family History 1.594 0.942-1.955 0.561

Treatment Modality

MPH+BU 1.000 0.836-2.024 0.362

Alpha blocker+BU 1.000

BU 1.322

Mph = methylphenidate; Bu = behavioral therapy
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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 po-
sitive 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 predic-
tor factor for refractoriness to treatment of GI 
in our study (2).

Unfortunately, our study involved a relative-
ly small number of study groups with unreachable 
lack of information, which is the major limitation of 
retrospective review. Future multicenter studies en-
compassing larger sample size incorporating a pros-
pective 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-rando-
mized nature, the results of the present study re-
vealed 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 pa-
tients and may introduce severe adverse effects.
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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 tre-
atment, whether or not they perform open urethroplasty and timing of open urethro-
plasty were investigated.
Results: Optic internal urethrotomy and dilatation are the most commonly used mini-
mal invasive procedures in treatment of US with the ratios of 93.5% and 63.3% res-
pectively. 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 proce-
dures 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.
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InTRODuCTIOn

Urethral stricture is a well-known and com-
mon problem in pathology which, as the result of 
scar formation, causes stenosis of urethral lumen 
in the subepithelial tissue (1). Even though treat-
ment of urethral stricture due to different etiolo-
gical reasons keeps improving, it is still one of the 
most challenging and complex issues in urological 
practice (2). Different minimally invasive proce-
dures like periodic dilatation, direct visual internal 
urethrotomy (DVIU) and urethral stent placement 
are commonly applied forms of treatment. The mi-
nimally invasive procedure is easy to perform and 
also, this method can be used more than once on 

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 techni-
cally more complicated and needs expertise, open 
urethroplasty is a method which has been effec-
tive over the last century with remarkably high 
success rates (5). While long-term success of mi-
nimally 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 na-
tional and international level in diagnosis, treat-
ment 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 ure-
thral stricture, how often open urethroplasty and 
minimally invasive methods are used and the re-
lationship of choice of treatment with the institu-
tions the urologists work for.

MATERIALs AnD METhODs

On the 22nd National Congress of Urolo-
gy 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 com-
pletely.

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. Fur-
thermore, 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 rea-
sons 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 pro-
gramme SPSS® for Windows was used. The Stu-
dent 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 ure-
thral stricture in Turkey were urethrocystoscopy 
(85.3%), uroflowmetry (69.7%) and retrograde ure-
thrography (55.0%). Ultrasound and urethral cali-
bration 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 mi-
nimally invasive techniques. According to the re-
sults 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 ex-
perience increase, so does the number of open ure-
throplasty procedures that they perform in cases of 
urethral stricture.

When the institution that employs the uro-
logist who performs open urethroplasty procedures 
is taken into consideration, it can be said that no 
statistically significant differences were seen be-
tween training-research hospitals and university 
hospitals. On the other hand, statistically significant 
differences were seen when training-research hos-
pitals and university hospitals were compared with 
other hospitals. Results of the evaluation of mini-
mally 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 urethroplas-
ty 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

Urethral stricture has been known for a 
long time, the symptoms differ from a mild decre-
ase 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, cau-
sed by trauma, infection, idiopathic reasons and 
iatrogenic reasons like transurethral surgery, ca-
theterization and cystoscopy, was observed from 
more frequently performed minimally invasive te-
chniques to definitive urethroplasty (4, 5).

In van Leeuwen et al.’s research from the 
Netherlands, 72% of the urologists use urethro-
graphy 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 pa-
tients and acceptance of the technique as invasi-
ve (9, 10). It is observed that ultrasonography is 
seldom used in the diagnosis of urethral stricture 
(0.9%) but uroflowmetry (69.2%) and urethrocys-
toscopy (85.3%) is frequently used. In our study 
we have observed that the ratio of using retrogra-
de 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, re-
currence 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 prospecti-
ve, randomized study that compares optical ure-
throtomy to dilation, no significant difference 
was shown between both methods in the aspect 
of the recurrence of the stenosis (13). Accor-
ding 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).

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 2 (0.9)

After 1st failure 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)



ibju | Practice on urethral stricture

343

Our observations showed that 8.2% of uro-
logists 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 perine-
ostomy 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 strictu-
res and in serious spongiofibrosis. This technique 

which requires technical skills and good experien-
ce has a success rate of about 90-95% and a recur-
rence 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 ure-
throplasty, 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 

Table 3 - procedures in urethral stricture treatment according to the institutions.

Training and 
Research Hosp

No (%)

University 
Hospital
No (%)

Other Hospital
No (%)

P Value

Doing urethroplasty or not
Yes 30 (37.5) 34 (42.5) 16 (20.0)

P1:0.20

P2:0.002

No 28 (20.3) 22 (15.9) 88 (63.8) P3:0.001

Procedure

Optic internal 
urethrotomy

56 (27.4) 54 (26.4) 94 (46.0)

P1:0.32

P2:0.001

P3:0.001

Dilatation 30 (21.7) 40 (28.9) 68 (49.2)

P1:0.08

P2:0.001

P3:0.001

Urethroplasty 30 (37.5) 34 (42.5) 16 (20.0)

P1:0.20

P2:0.002

P3:0.001

Methods for urethroplasty

End to end 
anastomosis

28 (34.7) 33 (41.3) 19 (23.9)

P1:0.05

P2:0.018

P3:0.001

Buccal mucosal 
graft

18 (37.5) 22 (45.8) 8 (16.7)

P1:0.046

P2:0.01

P3:0.001

Dermal graft 12 (54.5) 10 (45.5) 0 (0.0)

P1:0.10

P2<0.001

P3<0.001

p1 = Training-research hospitals – University hospitals
p2 = Training-research hospitals – Other hospitals
p3 = University hospitals – Other hospitals
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not combining a complicated procedure which 
requires special surgical experience, special care 
and special instrumentation with another com-
plicated procedure.

One of the interesting results of our stu-
dy is the relationship between the institution the 
treating physician works for and the treatment te-
chniques for urethral stricture. When we compa-
red the use of open urethroplasty and minimally 
invasive techniques between university hospitals 
and training and research hospitals where aca-
demic urologists work, there was no significant 
difference. On the other hand, there was a sig-
nificant difference between them when compared 
with urologists working in other hospitals. Ano-
ther 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 frequen-
tly 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 stric-
ture. A rate of 0.9% in preferring open urethro-
plasty in the first diagnosis makes us think that 
primarily minimally invasive techniques are pre-
ferred in almost all urethral strictures. However, 
according to literature in this field, multiple dila-
tations and internal urethrotomy procedures lower 
the success rate of urethroplasty and affect the re-
sults 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 impor-
tant flaw. End-to-end anastomosis and urethro-
plasty with buccal graft is less frequently used. 
Open urethroplasty, which is a method demanding 
special surgical experience and is known as a ti-
me-consuming and challenging procedure, can be 
more frequently performed in the current urologi-
cal 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 re-
viewed retrospectively. The patients were divided into two groups based on the presen-
ce 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 examina-
tion 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.
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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 

increase in nonmalignant conditions such as be-
nign prostate hypertrophy (BPH) and prostatitis. 
The histological architecture of the prostate is dis-
turbed in both PCa and prostatitis, causing grea-
ter 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 fre-
quency 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 des-
cribed 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 de-
termine the need for active surveillance. The new 
National Comprehensive Cancer Network (NCCN) 
guidelines (2014 version 2) clinically divide lo-
calized PCa into four groups based on patholo-
gical 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 co-
res, and≤50% cancerous tissue in any core. The cri-
teria 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 pro-
tocol in both groups, and the treatment can be tai-
lored according to the patient’s life expectancy (4).

Several studies have shown that active 
surveillance is associated with very low progres-
sion and cancer-specific death rates in selected 
low-risk patients (5-7). This treatment option se-
ems rational in low-risk patients with a life ex-
pectancy of>10 years.

National Institute of Health (NIH) cate-
gory 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 in-
creases 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 tre-
atment 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 com-
mittee, the data of 440 patients who had undergone 
prostate biopsies due to high PSA levels and sus-
picious 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 ca-
theterization, or similar procedures), a history of 
prostate biopsy, and a history of androgen or 5-al-
pha 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. Trans-
rectal ultrasonography (TRUS)-assisted systema-
tic 12-core prostate biopsy was performed in all 
patients. TRUS was performed using a LOG-13, 
41123WS1 ultrasonography system (General Elec-
tric) 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 uro-
pathologist in the pathology clinic of our hospital. 
NIH IV prostatitis was determined by the presen-
ce 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., Chi-
cago, 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 investi-
gated 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 consi-
dered statistically significant.
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REsuLTs

In total, 101 patients fulfilled the inclu-
sion criteria and were included in the study. His-
topathological 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 me-
dian 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 pros-
tatitis 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 in-
creased 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 ac-
cording 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 pro-
duction 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 circula-
tion. 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 re-
commend 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 posi-
tive cores, ≤50% cancerous tissue per biopsy, and 
a clinical stage of cT1c to T2a. Radical prostatec-
tomy, which is a considerably more invasive pro-
cedure, 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 no-
mograms have been developed to predict the prog-
nosis of PCa and select the appropriate treatment. 
The most frequently used and simplest nomogram 
was developed by D’Amico et al. (3). In this clas-
sification system, patients diagnosed with PCa are 
divided into low-, intermediate-, and high-risk 



ibju | NIH IV prostatItIs aNd low-rIsk, localIzed prostate câNcer

349

groups according to their preoperative PSA level, 
clinical stage, and Gleason score. Another frequen-
tly 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 (Ta-
ble-1). This result indicates that NIH IV prostatitis 
does not affect PSAD.

NIH category IV prostatitis is an asympto-
matic inflammatory prostatitis. Such patients may 
seek treatment for BPH, PCa, high serum PSA le-
vels, or infertility. Inflammatory cells are seen in 

prostate biopsy specimens, histopathological exa-
mination 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 incre-
ase 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 conside-
red to indicate that NIH IV prostatitis accompanying 
PCa does not cause an additional increase in PSA 
compared with PCa alone. On the other hand, Agla-
mis et al. (20) recently evaluated 198 patients with 
PCa and found that NIH IV prostatitis (Group 2) ac-
companying PCa was associated with significantly 

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*

PSAD 0.20 (0.02-0.69) 0.16 (0.05-0.59) 0.54

psAD = PSA Density; * = statistically significant.

increased PSA levels. However, the PSA range was 
wider and the study population was more heteroge-
neous in their study than in this work.

The PSA level increases as the PV incre-
ases. Each 1-mL increase in the PV causes a 4% 
increase in the PSA level (21). Although the me-
dian 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 le-
vels. Therefore, it is not possible to evaluate low-
-risk patients as intermediate-risk patients.

Limitations of our study include the relati-
vely 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% can-
cerous 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 sta-
tistically significant difference in PSA level. Further 
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studies with larger patient cohorts are needed to 
clarify this issue.

ABBREvIATIOns

BPH = Benign prostate hypertrophy
DRE = Digital rectal examination
fPSA = Free prostate-specific antigen
NCCN = National Comprehensive Cancer Network
NIH = National Institute of Health
PCa = Prostate cancer
PSA = Prostate-specific antigen
PSAD = Prostate-specific antigen density
PV = Prostate Volume
tPSA = total Prostate-specific antigen
TRUS = Transrectal ultrasonography
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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 co-
ated 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 suc-
cess 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 oc-
curred 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 ure-
thral stricture.
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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 recur-
rence rates and deficient long-term efficacy, espe-
cially for strictures longer than 1cm (2). Therefo-
re, many patients progress to open reconstruction 

such as excision and primary anastomosis, penile 
skin graft or buccal mucosa graft urethroplasty, 
which provide better long-term outcomes (3). Al-
though direct visual internal urethrotomy or dila-
tation is appealing both for urologists and patients 
as it is minimally invasive, urethroplasty is not a 
minimal invasive approach. Therefore, as an alter-
native 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 ure-
thral strictures after direct visual internal urethro-
tomy or dilatation may be considered as an option 
before deciding urethroplasty.

The purpose of our study was to evalua-
te the long term outcomes of temporary urethral 
stent placement for the treatment of recurrent bul-
bar 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 re-
current bulbar urethral stricture between 2010 and 
2014 were included in the study. All patients had 
previously undergone many dilatations and/or di-
rect visual internal urethrotomies. The inclusion 
criteria included: adult patients, recurrent bulbar 
urethral strictures and at least two previous dila-
tations 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 retrogra-
de urethrogram and uroflowmetry. Residual urine 
volume was estimated with ultrasonography. Pre-
operative demographics and clinical characteris-
tics were recorded including age, stricture etiolo-
gy, location, length, maximum urinary flow rate 
(Qmax), number of previous direct visual internal 
urethrotomies/dilatations and time to last stric-
ture recurrence. All patients provided informed 
consent form and underwent urethral stent pla-
cement. The study protocol was approved by the 
Local Ethics Committee.

surgical technique
All patients used 2nd generation cephalos-

porins for prophylaxis. After induction of adequate 
spinal or local anesthesia, the patient was placed in 
the lithotomy position. Direct visual internal ure-
throtomy 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 uroflow-
metry 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 gre-
ater than 15mL/sec. and no recurrent urinary tract 
infection.

A patient’s radiologic image before and af-
ter 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 pre-
vious 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 stric-
tures 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 com-
plications. 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 

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 ste-
nosis 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, respective-
ly. Preoperative and postoperative Qmax and post 
voiding residual urine values are given in Table-2.

DIsCussIOn

Urethral strictures may be cured with en-
doscopic technique alone. However, in longer 
strictures with significant spongiofibrosis, the na-
tural 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 recurren-
ce 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 urethro-
tomy 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 1 - The etiologies of the strictures.

Etiology Number of patients (%)

Iatrogenic 10 (36)

Trauma 7 (25)

Idiopathic 7 (25)

Post-infectious 4 (14)

Table 2 - The mean Q max and post voiding residual urine values in preoperative and postoperative follow-up.

Pre-op 
(n=28)

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)

Qmax (mL/sec) 6.24* 19.12 19.01 18.40 18.56 17.26 <0.001

PVR (mL) 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 stric-
ture was long (mean 4.6cm) (6). In our country, 
costs of urethroplasty with buccal mucosa, direct 
visual urethrotomy alone and placement of ure-
thral stent with urethrotomy are approximate 400 
USD, 200 USD and 1500 USD (stent: 1300 USD, 
procedure: 200 USD), respectively. Urethroplas-
ty 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 advan-
tage of fewer complications, e.g. migration, dis-
comfort, 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 ten-
th year. Similar to our study, Sertcelik et al. (9) 
noticed long-term results of permanent urethral 
stent (Memotherm®) in the management of recur-
rent 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 re-
action: 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 recur-
rent urethral strictures, but also the complication 
rate after placement of stent is very high. Stone 
formation of permanent stent has rarely been no-
ticed in literature (10). Karakose et al. (10) reported 
the management of stone formation in the Memo-
therm® urethral stent implantation area.

Yachia et al. (11) published their experien-
ce of using a UroCoil™ temporary stent in 172 pa-
tients 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 suc-
cess 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 stric-
ture recurrence. Wong et al. (1) used Memokath® 
stent in patients (n=22) with recurrent bulbar ure-
thral 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 pe-
riod 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 af-
ter the operation. They compared between stent 
and control groups. They reported that in stented 
patients patency was maintained significantly lon-
ger than controls (median 292 versus 84 days). Ho-
wever, 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 ure-
thral 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 re-
moval was 3 or 6 months. Their success rate was re-
ported 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 pe-
riod 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 in-
crease the number of complications similar to the 
complication rates of permanent stents. In our stu-
dy, the most serious complication was stone forma-
tion with infection on the stent and it was obser-
ved only in a patient. This patient had undergone 
direct visual internal urethrotomies 11 times. This 
complication may due to many previous urethroto-
mies. Further randomized studies should compare 
the complications and success rates between short-
-term and prolonged stenting.

COnCLusIOns

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 stu-
dies should investigate the best time of stent remo-
val 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 num-
ber of patients in our study was too small for this 
comparison. Therefore, we also suggest that large 
population studies should compare between suc-
cess rates of urethral stent and urethroplasty.

COnfLICT Of InTEREsT
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Introduction: Urethral stricture disease is still a major problem in men. Many proce-
dures 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 pa-
rameters 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.
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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 

causes partial or complete disruption of an ot-
herwise normal urethra. How a stricture deve-
lops in other circumstances remains unclear but 
it seems that for whatever reason a scar deve-
lops as a consequence of changes in the struc-
ture and function of the urethral epithelium and 
the sub-epithelial spongy tissue causing a fibro-
tic 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 ea-
siness, associated morbidity and outcome. Howe-
ver, which one is the best technique has not yet 
been clearly defined (3). Internal urethrotomy and 
urethral dilatation are the most commonly perfor-
med procedures for urethral stricture disease. The 
other treatment options include laser urethrotomy, 
intraluminal stents and urethroplasty (4). The cur-
rent first-line surgical treatment for urethral stric-
tures 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 af-
ter 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 Beniqu-
et dilators or other metal or filiform devices and 
dilators (9). This modality is used for treating lo-
calized 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 dilata-
tion 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 te-
chnique for urethral dilatation in adult populati-
ons, 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 opera-
ted 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 crite-
ria included patients who had a history of urethral 
stricture operation, pediatric patients, long stric-
tures (longer than 1.5cm), strictures after distrac-
tion 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 uri-
ne 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 initia-
ting urination, paradoxical urinary incontinen-
ce 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 the-
se patients had any previous history of treatment 
for stricture. All patients were assessed by who-
le blood count, BUN, serum creatinine, urinalysis 
and urine culture. The diagnosis of urethral stric-
ture was based on clinical history, uroflowmetry, 
ultrasonography, PVR and RGU. RGU was used to 
locate the site and size of urethral stricture. Ultra-
sonography 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 attribu-
ted to transurethral resection of prostate (TURP), 
transurethral resection of bladder tumor (TURBT), 
urethral catheterization (UC), retropubic radical 
prostatectomy (RRP) and open simple prostatec-
tomy (SP) in twelve (52.1%), three (13%), three 
(13%), three (13%) and two (8.7%) patients, res-
pectively. 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 pa-
tient 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 membra-
nous urethra in the SP group (Table-1). Urine cul-
ture yielded>105CFU/mL of susceptible E.Coli in 2 
patients. Those patients were treated with suitable 
antibiotic regimen before the procedure. All pa-
tients received first generation cephalosporin pre-
operatively 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% intra-
urethral 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 exa-
mination 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 recurren-
ce of urethral strictures were considered relapse.

Technique
Patients are placed in the lithotomy po-

sition. Cystoscopy is initially performed to eva-
luate 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 (Figu-
re-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 ure-
teral catheter. We advise not proceeding even 
if there is resistance or force needed to advan-

Table 1 - urethral stricture characteristics.

Number of 
patiens (n)

The percentage of 
patients (%)

patient symptoms 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

Iatrogenic Causes of 
structures*

TURP 12 52.1

TURBT 3 13

Urethral catheterization 3 13

RRP 3 13

Open simple prostatectomy 2 8.7

stricture locations 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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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 

be possible to finalize dilatation at different le-
vels. Amplatz dilators are advanced by rotation 
in direction to the bladder. The appearance of 
the stricture at the end of the procedure is sho-
wn 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 perfor-
med by the Statistical Package for Social Scien-
ces (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 (mi-
nimum-maximum).

figure 1 - A 5 french (f) open-tip ureteral catheter is 
manipulated through the stricture and advanced into the 
bladder.

figure 2 - sequential dilatation is performed with amplatz 
renal dilators from 10f to 26f by 8f stylet over as in 
percutaneous renal surgery.

figure 3 - The image of the stricture at the end of the 
procedure.

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 stric-
ture length was 0.82cm (0.6-1.5). The stricture lo-
cations 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. Postoperati-
vely, 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 medi-
an 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 (Tab-
le-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 hos-
pital stay was 18.5 (10-24) hours. All procedures 
were highly accurate and rapid. There were no fal-
se path or other significant complications. Three 
patients had mild hematuria after the procedure. 
In all patients, adequate urethral caliber was ob-
served 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-

Table 2 - preoperative and postoperative parameters.

Parameters Median Min-Max/Range

Qmax

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

pvR

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

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).

throplasty due to recurrence at 17 and 21 months 
postoperatively.

DIsCussIOn

Urethral stricture is one of the most diffi-
cult urological problems to cure adequately and 
it is as old as mankind (10). Many treatment met-
hods have been described according to localizati-
on, 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 repeatabi-
lity (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 ureth-
rotomy are approximately 60% and 70%, respec-
tively (14, 15). There have been some attempts to 
establish which surgical method is the most effe-
ctive and cost–effective in the treatment of male 
urethral strictures, but clinical data is very limited 
(16). There is limited randomised, prospective tri-
als comparing the efficacy of dilatation versus in-
ternal urethrotomy as initial treatment for urethral 
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strictures. The studies revealed that both methods 
offer equivalent outcomes, but their effectiveness 
is reduced with increasing stricture length. There-
fore, 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 ma-
nagement 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 invasi-
ve, a potentially office based procedure that requ-
ires lesser degree of surgical expertise and equip-
ment (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 gu-
idewire-assisted urethral dilatation method had 
been described with Cosbie Ross and Lister bou-
gies 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 re-
nal surgery, confidently. But these dilators haven’t 
been used for dilatation of urethral strictures rou-
tinelly. 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 impos-
sible 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 pati-
ents, treatment is advisable even if symptoms of 
voiding difficulty are not troublesome. Preopera-
tively, no patient had acute urinary retention, but 
the predominant symptom was voiding difficulty 
in all of our patients.

Temporary dilatation after internal ureth-
rotomy was described by some authors for the 
prevention of stricture recurrence (7, 8). We have 

figure 4 - A) preoperative Rgu showing posterior urethral stricture (arrowhead). B) postoperative Rgu showing widely 
patent urethra after urethral dilatation.
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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 tradi-
tional conventional blind dilatation techni-
ques are common, including recurrence with 
scarring tissue, creation of a false path, impo-
tence, incontinence, and rupture of the rec-
tum and other neighboring organs (22-24). 
In the review published in 2012, the compli-
cations 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 (di-
latation 8.5% versus urethrotomy 6.7%). For 
haemorrhage/haematoma, the rate was lower 
in the dilatation group (dilatation 2.8% ver-
sus urethrotomy 3.8%). For false path for-
mation, both dilatation and urethrotomy had 
almost the same proportion of men experi-
encing 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 signi-
ficant complications in the 26 urethral di-
latations we performed. Only three patients 
had mild hematuria in post procedure period. 
When the lubricant is used generously, the ri-
gid materials such as amplatz renal dilators 
provide effective dilatation. These mentioned 
complications are very rare in a controlled 
rotating dilatation.

The reported duration of catheterizati-
on following urethrotomy ranges from 1 day 
to 3 months. As yet there is no convincing 
evidence that extending the duration of cat-
heterization has an impact on the outcome 

(25). Contrary to the popularly held belief, 
Albers and colleague (26) reported that lea-
ving 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 repor-
ted 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 se-
ven 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 ure-
throtomy (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 dila-
tation 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 di-
latation and 68% for urethrotomy, indicating 
that these procedures were equally efficaci-
ous 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 treat-
ment. After 4 years, the trend for urethro-
tomy 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 ure-
thral stricture after urethrotomy (31). The initial 
short-term audit reported that all of our patiens 
had a satisfactory result with respect to the uri-
nary stream and the subsequent radiologic fin-
dings 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 re-
currence 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 bet-
ter than blind dilatation and it is a potential al-
ternative 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 percuta-
neous renal dilatators are disposable, 8-10 opera-
tions can be performed by one renal dilator set; 
and so it reduces costs of the procedures adequa-
tely.

We have used this technique in 26 pa-
tients over the past 4 years without a technical 
procedure-related complication. This dilatation 
procedure may be a safe approach for the pa-
tients 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.

COnCLusIOns

Guidewire-assisted urethral dilatation 
with amplatz renal dilators avoids the risks as-
sociated with blind dilatation techniques. This 
technique does not require special material, and 
it can be performed in any urological operating 
room. The procedure is safe, practical and cost-
-effective. Additionally, it can safely be perfor-
med under local anesthesia as a day-care proce-
dure. The authors believe that this technique may 
be a good alternative to internal urethrotomy 
and other dilatation techniques for treatment of 
urethral strictures.
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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 di-
vided 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 un-
derweight 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.
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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).

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 varicoce-
lectomy can improve its function and increase the 
testosterone level (12, 13).

Therefore, there are data supporting the 
association between obesity, aging and varicoce-
le 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 wei-
ght were also measured. All patients also filled out 
a questionnaire with their demographic data. Be-
fore medical visit, blood tests were collected and it 
could include the reproductive hormone profile if 
patients were in agreement. Eight hundred and se-
venty 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 La-
boratories Inc., Webster, TX, USA). Their average 
sensitivities were 10ng/dL and 0.18pg/mL and the 
within-run and between-run coefficients of varia-
tion (CVs) were 8.3 and 7.7 and 6.2 and 8.9%, res-
pectively. FSH and LH were measured by FIA (Au-
toDELFIA 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 perfor-
med for each group. Thereafter, a correlation be-
tween 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 compa-
red with the remaining patients. Physical exami-
nation 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 Valsal-
va maneuver; or grade 3, massive dilatation of the 
spermatic cord is visible without Valsalva maneu-
ver. 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 varico-
cele (presence and grade) was performed.
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statistical analysis

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

REsuLTs

Age and Body Mass Index
Demographic data and reproductive hor-

mone profile are summarized in Table-1. The-
re were no associations between age and TT, FT, 
SHBG, FSH and LH levels. There was also no as-

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).

Varicocele
The prevalence of varicocele was 36.3% 

(n=106). Thirty-five, 52, and 19 patients had gra-
de 1, 2 and 3 varicocele, respectively. There was 
no significant association between the presence or 
grade of varicocele and sexual hormone levels Ta-
ble-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), respective-
ly-Figure-5. Patients with or without varicocele 
had similar BMI (p=0.418). There was no signifi-
cant association between grade of varicocele and 

Table 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 sho-
wed in Figure-1. Comparing BMI and reproduc-
tive 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 un-
derweight and normal weight patients–Figures 2, 
3 and 4. However, there were no significant diffe-
rences in the TT (p=0.178) and SHBG (p=0.933) 
levels from underweight and normal weight pa-
tients. 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 nor-
mal weight patients. There was not found any 
association between BMI and age in our popula-
tion. 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 2 - Association between body mass index and total 
testosterone (p<0.001).

figure 3 - Association between body mass index and free 
testosterone (p<0.001).

figure 4 - Association between body mass index and sex 
hormone binding globulin (p<0.001).

tients without varicocele were similar regarding age, 
BMI and hormone levels.

The behavior of sex hormone levels in midd-
le-aged men has gain interest due to hormone repla-
cement with steroids. Several large cross-sectional 
studies have come to consensus on a 1–2% annual 
decline in free or bioavailable testosterone (6). Des-
pite 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. Obe-
se 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 pre-
valence of obesity was higher among middle-aged 
adults (39.5%) than among younger (30.3%) or ol-
der (35.4%) adults (19).

This tendency has great effect on popula-
tion health as a high BMI is linked to a higher 
morbidity and mortality rates (3, 20). It is also 
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figure 5 - Association between total testosterone levels, presence and grade of varicocele (p=0.993).

Table 2 - Comparison between patients with and without varicocele.

 Reference value Absence of varicocele Varicocele group p value

192 106

Age (years)*
- 60 [56-66]

(46-76)
60 [56-66]

(50-79)
0.516

Weight (kg)*
- 80 [69-90]

(48-131)
80 [70-87]
(48-116)

0.857

Body Mass Index (Kg/m2)*
- 27.0 [24.1-30.8]

(17.6-44.3)
26.6 [24.5-29.1]

(19.2-37.0)
0.418

Total testosterone level (ng/dL)*
271-965 388.5 [263.5-517.5]

(118-1203)
395.0 [277.0-523.0]

(15-1601)
0.973

Free testosterone level (pmol/L)*
131-640 243.5 [189.0-307.5]

91-828)
256.0 [180.0-332.0]

(6-566)
0.677

SHBG (nmol/L) level*
12-75 42 [30-58]

(10-158)
45 [32-56]
(10-100)

0.674

LH level (IU/L)*
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

FSH level (IU/L)*
< 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)
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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 hypo-
gonadic patients suffer from androgen deficiency 
symptoms that can be relieved with androgen re-
placement therapy, leading to a better quality of 
life (23).

Free testosterone and FSH plays an im-
portant role in spermatogenesis (24). As expo-
sed 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 endo-
crine 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 rela-
tionships 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 be-
tween 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 se-
veral studies could be explained by a reduced hepatic 
globulin synthesis due to inhibition by excessive cir-
culating insulin in men with a higher BMI (4), reduc-
tion 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 infer-
tility 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 indica-
ted 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 microsur-
gical 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 va-
ricocele could be involved in this relationship. 
Despite evidences suggesting that varicocele may 
have an impact on testicular function, in our stu-
died population, it was not observed. Maybe the 
reduced number of patients with grade 3 varico-
cele 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 asses-
sed. 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 clini-
cal 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 pre-
sence of varicocele as well as its grade has no im-
pact on hormone levels of elderly men.
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Objective: To establish the detrusor overactivity (DO) model induced by visceral hyper-
sensitivity (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:Ba-
seline group; Group 2: DO group; Group 3: CON group; Group 4: VH group. The co-
lorectal 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 noctu-
ria, 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-

trusor overactivity (DO) (1, 2). DO is defined as the 
occurrence of involuntary detrusor contractions 
during filling cystometry. This diagnosis by symp-
toms 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/dys-
function 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 irri-
table bowel syndrome (IBS), is currently conside-
red 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 characte-
ristics 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 expe-
rience urinary symptoms as DO, including fre-
quency, 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 connec-
tion between the bladder and bowel, evidenced in 
studies of the neural crosstalk between these two 
organs, suggests that they may share some com-
mon 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 be-
tween 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 un-
derstanding of MC in DO.

MATERIALs AnD METhODs

Animals
Adult female Wistar rats (200-250g), ob-

tained from the Experimental Animal Center of 

Shandong University) were used in our study. The 
animals were housed under standardized condi-
tions of temperature (20±1ºC), humidity (50±5%) 
and lighting (12-h day/12-h night). All experi-
mental 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 guide-
lines of the International Association for the Stu-
dy of Pain. Great care was taken to minimize or 
avoid discomfort to the animals.

Experimental treatments
Sixty rats were divided into 4 groups ran-

domly: 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 alumi-
num 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 wi-
thdrawal reflex (AWR) were performed to evalu-
ate VH, then the filling cystometry was perfor-
med 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 ha-
lothane while a flexible latex balloon (4cm) made 
of a surgical glove finger attached to a Tygon tu-
bing 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 Luci-
te cubicles (20×8×8cm) and allowed 30 min for 
recovery from sedation before testing. For mea-
suring the threshold pressure of CRD, the colo-
rectal balloon was progressively inflated with an 
increment of 5mmHg until the pain behavior dis-
played 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 cons-

cious rats were held under partial restraint in a 
restraining device (18). The bladder was cathete-
rized through urethra by a human epidural cathe-
ter (F2, 0.7-mm outer diameter, 0.4-mm internal 
diameter), which was connected via a T-tube to 
urodynamic testing machine (Laborie medical te-
chnologies, Corp) and infusion pump (LION WZ-
-50C6 microinfusion pump, Zhejiang University, 
China).

The rats were placed supine and the ure-
thral 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 in-
fusing warm saline (37-38ºC) at a rate of 9mL/h, 
and the infusion was stopped when voiding con-
traction was observed according to the voiding 
pressure and the leakage of urine around the ure-
thral 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 anesthe-
tized (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 intes-
tine 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 consecuti-
ve fields (×400), and the mean values were used 
in the subsequent statistical analysis. The urody-
namic 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 sta-
tistical 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 distinc-

tive abdominal muscle contraction in response to 
CRD was recorded in the 4 groups, respectively. 
Compared with the CON group, the visceral res-
ponses of the VH group to CRD were significan-
tly 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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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).

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 in-
creased significantly during urination and retur-
ned 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 in-
creased in the VH group, including submucosa of 
bladder (1.6±1.4 versus 8.3±6.6, P<0.001, Figu-
re-4), mucosa lamina propria/mesentery of small 
intestine (0.67±0.49 versus 4.2±2.8, P<0.001, Fi-
gure-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 contrac-
tions occurring prior to voiding were observed in 
the VH rats. Following voiding, no involuntary de-
trusor contraction was recorded but the involunta-
ry detrusor contractions developed slowly with in-
creasing amplitude until the next voiding occurred. 
Interestingly, the DO pattern observed in our study 
was characterized by an increased involuntary de-
trusor 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 esta-
blished in our study was consistent with the clinical 
characteristics of DO patients.

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).

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).
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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

Table 1 - Comparison of cystometric investigation between COn and vh group (Mean±sD). 

Groups BC (mL) P VP (cm.H2O) P
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 0.024 a

VH 0.31 ± 0.029 62.5 ± 5.4

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

VH has emerged as a key hypothesis in ex-
plaining the painful symptoms in IBS and has been 
proposed as a “biological hallmark” for the condi-
tion (21). Moreover, the functional connection be-
tween the bladder and bowel, evidenced in studies 
of the neural crosstalk between these two organs, 
suggests that they may share some common under-
lying dysfunction (11, 15). Thus VH, even including 
MC, may play an important role in the pathophy-
siological mechanism of DO.

The urinary bladder serves as reservoir that 
alternates between urine storage and efficient uri-
ne expulsion at a convenient moment (22). Nor-
mal bladder sensation is the basis to achieve urine 
storage and urination processes, all bladder neu-
ral 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 

A) Baseline; B) DO; C) CON; D) VH.
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a close anatomic relationship between MC and 
bladder neuron, which has been demonstrated by 
electron microscopy (24). MC is found within ner-
ves and intramural ganglia and is in close con-
tact with individual nerve fibers. Close association 
between MC, nerves, and vessels is common, and 
ultrastructural evidence suggests that bidirectio-
nal communication occurs between MC and nerve 

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).

fiber. These structures may participate in axon re-
flexes that regulate detrusor muscle function and 
cause bladder hyperreactivity (25).

The previous studies revealed that chronic 
inflammation, such as MC infiltration, was obser-
ved 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)

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

A

C D

A

C D

B

B

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

A) Baseline; B) DO; C) CON; D) VH.
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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 blad-
der. Evidence has shown that the urothelium could 
release a number of neuropeptides (eg, nerve gro-
wth factor [NGF]) and neurotransmitters that may 
activate submucosal afferent nerve and MC (32, 
33). These changes in urothelial permeability, uro-
thelial activation, sensory nerve stimulation, and 
MC activation are complex and highly interrelated 
with multiple and simultaneous positive and ne-
gative 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 propo-
sed for DO, is the interaction of MC with nerve 
cell to produce neurogenic inflammation. Patients 

with DO have been found to have increased urina-
ry NGF level (27, 28). NGF might act as a mediator 
for bidirectional communication between muscle or 
urothelium and nerve fibers, including primary sen-
sory afferents (23). The level of NGF in urine could 
cause DO through some pathways, and it was sug-
gested that MC, the NGF producer, was involved in 
the pathway of the pathogenesis of DO (29).

In this study, DO model is successfully es-
tablished in the VH rats, and the common under-
lying 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 ani-
mal indicated abnormality of MC infiltration in 
DO, but the underlying mechanisms can not be 
confirmed in the absence of further clinical stu-
dies to clarify the details.

figure 9 - The MC infiltration of large intestine in the 4 groups (×400). 

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

A

C D

B
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COnCLusIOns

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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Renal capsule for augmentation cystoplasty in canine 
model: a favorable biomaterial?
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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 ente-
red, 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.
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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 Fog-
gi in 1888 (1) and later in humans by von Mikuli-
cz in 1889 (2). Since the introduction of AC, bowel 
segments have been used in different studies and 

have become a relatively favorable tissue for blad-
der 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 malig-
nancy have been mentioned in different series (3-
6). 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 cap-
sule 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 re-
generation, 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) wei-
ghing 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 He-
alth (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 injec-
ted 15 minutes before starting the operation, all 
interventions were performed in a standard opera-
ting 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 ab-
sent 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 cathe-
terized 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 pou-
ring into the open end of the syringe. The height 
of the barrel is raised or lowered until there is ste-
ady flow. As the saline flow stopped, the height 
of the meniscus, above the symphysis, was consi-
dered 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 ma-
ximum anesthetic bladder pressure (MABP) (11). 
Then through a mid line abdominal incision, the 
right kidney was identified. A circumferential in-
cision was made over the renal hilum and the renal 
capsule was meticulously dissected from the un-
derlying 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 (Figu-
re-2). A 10Fr internal Foley catheter was inserted 
into the bladder, the wound was closed and an 
appropriate dressing was applied. Antibiotic the-
rapy 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 pe-
riod (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 de-
tection 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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figure 2 - Anastomosing the renal capsule to the bladder 
(bladder augmentation).

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

Before Operation After Operation P-value

mean MABC (mL) 334.00±11.40 488.00±14.83 0.03

mean MABP (cm H2O) 19.00±1.58 12.60±1.14 0.03

Number of Animals 10 10

sign of hematoma or infection. During the explora-
tion 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 postoperati-
vely (p=0.03) (Table-1). In histopathology evalua-
tion 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 (Fi-
gure-5). The rest of tissue other than that with full 
epithelialization showed repair by connective tissue 
rather than urothelial proliferation. Indeed the mi-
croscopic examination in other 40% of samples 
revealed fibroblast proliferation, angiogenesis and 
collagen deposition. Evidence of urothelial proli-
feration in 60% of samples on H&E slides were 

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

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

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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stratification of epithelial cells with abundant 
amphophilic to clear cytoplasms and coniform 
superficial borders. Moreover, we applied immu-
nohistochemistry against cytokeratin 7 for the 
confirmation of transitional epithelium. There was 
no evidence of necrosis, fibrosis, acute inflamma-
tion 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, ir-
ritative urinary symptoms, urinary incontinence, 
vesicoureteral reflux, or even chronic renal fai-
lure. To overcome this problem, AC was first des-
cribed 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 tis-
sue 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 problema-
tic outcomes described by different studies such 
as UTI, bladder stones, hematuria - dysuria syn-
drome, 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 clo-
acal 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 enterocys-
toplasty with the overall success rate of 70% for 
idiopathic detrusor overactivity and 50% for neu-
rogenic detrusor overactivity, however, the long 
term results should be evaluated further (16). Ure-
terocystoplasty 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 sho-
wed 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 unsuccess-
ful with a high rate of complications (7, 8). Syn-

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.
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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 reac-
tions, contracture and fibrosis (8, 9). Renal capsule 
is a thin layer of connective tissue which is com-
posed of blood vessels, fibroblast and adipose tis-
sue. 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 re-
constructive 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 sur-
face of renal capsule 3 months after the opera-
tion. To the author’s knowledge our study is the 
first experience of AC using renal capsule, which 
we introduce as capsule-cystoplasty. Recent stu-
dy 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. Histopatho-
logy evaluation revealed epithelialization of the 
capsule with urothelium and the amazing issue to 
be considered is that in none of the specimens, fi-
brosis, graft shrinkage or metaplastic reaction was 
observed. The recent finding might be attributed 
to the low metabolic rate of the renal capsule whi-
ch 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 ma-
terials for AC has gained interest because of their 
ease of usage and lower complication rates com-
pared to the bowel segments, however, some li-
mitations still exist. Paterson et al. (21) and Wang 
et al. (22) conducted separate studies comparing 
autogenous ileum with small intestinal submu-
cosa (SIS) for laparoscopic bladder augmentation 
in porcine models and both studies yielded better 
results with ileum. Their histopathological evalu-
ation revealed more intra-abdominal fibrosis and 

also contracture, scar formation, and metaplastic 
bone formation in the walls of bladders augmen-
ted with SIS which could explain the lower blad-
der 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 af-
ter 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 Hodja-
ti 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 hu-
mans with normally functioning kidneys.

COnCLusIOns

According to our clinical and pathological 
data renal capsule may act as a suitable bioma-
terial for bladder augmentation in a canine mo-
del, however, we recommend a case-control study 
with more participants to validate our results. Be-
sides, 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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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

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 blad-
der 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 poten-
tially trigger reflex erections.
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INTRODUCTION

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 re-
cognized.

 We report a clinical case of recurring 
priapism secondary to VD, review the pertinent 
literature and pathophysiological mechanisms 
involved.

MATERIAL AND METHODS

 We report a case of stuttering priapism 
treated with oral anticholinergics and urothera-
py (patient/family education, timed voiding and 
generous daily hydration). Literature data were 
retrieved from PUBMED, using the keywords pria-
pism AND intermittent AND “voiding dysfunc-
tion” and are reviewed in the discussion session.

CASE REPORT

 A five years-old white male was referred 
to Urology Clinics to investigate recurring stutte-
ring 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 deve-
lopment 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 genita-
lia, vertebral column and lumbar examination were 
also normal. There was no history of penile or pel-
vic 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 asth-
ma (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. Hemoglo-
bin electrophoresis excluded SCD (97% hemoglo-
bin 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 nor-
mal (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-inconti-
nence and intermittent flow. The mother denied 
enuresis or constipation. The child refused uro-
flowmetry. 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 diagno-
sis of overactive bladder and possible detrusor-
-sphincter incoordination (the mother described 
intermittent flow).

 Four months after starting oral anticholi-
nergics the mother reported only one self-limited 
priapism episode. Daily voiding frequency was 
ameliorated (2/2 h) and urge-incontinence resol-
ved, 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 excep-
tionally in preschool children. The disease has 
multiple etiologies that vary among ages and po-
pulations. 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 propo-
fol), local infection (cavernositis), epidural anes-
thesia and medullary tumors. Low flow priapism 
is mainly caused by SCD, leukemia and hypercoa-
gulable 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 ethni-
cal distribution of our population. Only a quarter 
present in pre-pubertal children (2). Treatment de-
pends on the cause of the disease.

 Repetitive stuttering priapism, as presen-
ted in our index case, is also typically seconda-
ry 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 consi-
dered (3). Ironically, one of the first recommen-
dations for patients to treat an episode of SCD 
priapism is to urinate, in order to induce detumes-
cence (4). Also, the linkage between morning erec-
tions 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 le-
ading 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 urethri-
tis (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 re-
flex 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.

COnfLICT Of InTEREsT

None declared.

REfEREnCEs

1. Montague DK, Jarow J, Broderick GA, Dmochowski RR, 
Heaton JP, Lue TF, et al.: Guideline on the management of 
priapism (2003). Available at in: https://www.auanet.org/
common/pdf/education/clinical-guidance/Priapism.pdf

2. Donaldson JF, Rees RW, Steinbrecher HA. Priapism in 
children: a comprehensive review and clinical guideline. J 
Pediatr Urol. 2014;10:11-24.

3. 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 Continence Society. J Urol. 2014;191:1863-1865.
e13.

4. Jesus LE, Dekermacher S. Priapism in children: review 
of pathophysiology and treatment. J Pediatr (Rio J). 
2009;85:194-200.

5. Nout YS, Leedy GM, Beattie MS, Bresnahan JC. Alterations 
in eliminative and sexual reflexes after spinal cord injury: 
defecatory function and development of spasticity in pelvic 
floor musculature. Prog Brain Res. 2006;152:359-72.

6. Megalli M, Gursel E, Lattimer JK. Reflux of urine into 
ejaculatory ducts as a cause of recurring epididymitis in 
children. J Urol. 1972;108:978-9.

7. Kiviat MD, Shurtleff D, Ansell JS. Urinary reflux via the vas 
deferens: unusual cause of epididymitis in infancy. J Pediatr. 
1972;80:476-9.

8. Bukowski TP, Lewis AG, Reeves D, Wacksman J, Sheldon 
CA. Epididymitis in older boys: dysfunctional voiding as an 
etiology. J Urol. 1995;154:762-5.

9. Koff SA. Altered bladder function and non-specific 
epididymitis. J Urol. 1976;116:589-592.

10. Herz D, Weiser A, Collette T, Reda E, Levitt S, Franco I. 
Dysfunctional elimination syndrome as an etiology of 
idiopathic urethritis in childhood. J Urol. 2005;173:2132-7.

_______________________

Correspondence address:
Lisieux Eyer de Jesus, MD

Departamento de Cirurgia Pediatrica
Hospital Universitário Antônio Pedro

Av. Marquês de Paraná 303 - Centro, Niterói
Niterói, RJ, 24033-900, Brasil

E-mail: lisieux@uol.com.br



Chromophobe renal cell carcinoma mimicking cortical 
invasion by synchronous invasive urothelial carcinoma of 
the intra-renal collecting system on CT urography
_______________________________________________
Ryan Yu 1, Gabriella Gohla 1, 2, Ehsan A. Haider 2, 3

1 Department of Pathology and Molecular Medicine, McMaster University, Hamilton, Ontario, Canada; 
2 St. Joseph`s Hospital, Hamilton, Ontario, Canada; 3 Department of Diagnostic Imaging, McMaster 
University, St. Joseph’s Hospital, Hamilton, Ontario, Canada
______________________________________________________________________________________

392

RADIOLOgY pAgE

CAsE pREsEnTATIOn

An 83-year-old man presented to hospi-
tal with gross hematuria. His medical history was 
remarkable for remote open left pyelolithotomy, 
chronic inflammatory demyelinating peripheral 
neuropathy, benign prostatic hyperplasia, and ce-
rebrovascular accident for which he took aspirin-
-dipyridamole. Urine cytology was negative for 
malignant cells. Renal ultrasound showed a lo-
bulated, hypoechoic lesion centered in an echo-
genic hilum of the upper pole of the left kidney. 
Preoperative CT urogram showed a large, round, 
heterogeneously-enhancing soft tissue filling de-
fect, 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 no-
ted 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 vici-
nity of the renal parenchymal invasion by the uro-
thelial 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 ne-
phroureterectomy without complication. Patholo-
gic 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).

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).
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invading the renal parenchyma to the corticome-
dullary junction and an adjacent chromophobe 
renal cell carcinoma with a pushing border into 
perinephric fat (Figures 3A-D).

DIsCussIOn

Urothelial carcinoma of the renal pelvis 
accounts for 12% of all renal tumors, while 
renal cell carcinoma accounts for 85% (1). 
The synchronous occurrence of urothelial 
carcinoma and renal cell carcinoma in the 
same kidney is exceedingly rare (2). Reported 
patients are usually men who present with 
hematuria at a mean age of 65 years (3). In this 
case, it is likely that the invasive urothelial 
carcinoma was the cause of the patient’s 
hematuria, while the renal cell carcinoma was 
an incidental lesion. Preoperative radiologic 
delineation of urothelial carcinoma and renal 
cell carcinoma in the same kidney is usually 
straightforward when they are geographically 
distinct. However, they may be found in very 
close proximity (4). For accurate preoperative 
interpretation, the urologist should be aware 
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
_______________________________________________
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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 nor-
mal. 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 demonstra-
ted 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 presen-
tation 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 in-
vasion. 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 asso-
ciated 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.

VIDEO sECTION Vol. 42 (2): 395-396, March - April, 2016
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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 character-
izes the diffuse nature of HPV-associated mani-
festations, which can cause cancer at multiple 
anatomic sites in men and women, including cer-
vical, 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 dis-
ease and its malignant potential based on the ana-
tomic 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.

Pranav Sharma, MD
Department of Genitourinary Oncology
Moffitt Cancer Center, Tampa, FL, USA

E-mail: pranav.sharma@moffitt.org
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To the editor,

We read with great interest the article “The value of testicular ultrasound in the predic-
tion 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 fi-
brosis 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 preopera-
tive 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 ultra-
sound 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 diagnos-
tic 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.
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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 Ab-
delwahab, et al. (1) nicely presented the treatment outcomes in this well conducted random-
ized controlled study.

Lack of voiding diary is one of the weak points of the article. Number of incontinence ep-
isode 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 cystomet-
ric 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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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 techni-

que 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 car-
rying 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, chro-
nic 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 com-
plications, 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 micro-
manipulation lab when “responsible ICSI” becomes mandatory.
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date our understanding of genesis, natural his-
tory, pathophysiology and treatment of diseases. 
Structure of the articles

Abstract (maximum 200 words) and should 
contain

▪ Main fi ndings: Report case(s) relevant as-
pects

▪ Case(s) hypothesis: Proposed premise subs-
tantiating case(s) description

▪ Promising future implications: Briefl y deli-
neates what might it add? Lines of research that 
could be addressed

Full text (maximum 2000 words):
▪ Scenario: Description of case(s) relevant pre-

ceding and existing aspects;
▪ Case(s) hypothesis and rational: precepts, 

clinical and basic reasoning supporting the case(s) 
hypothesis and the raised scenario. Why is it im-
portant and is being reported?

▪ Discussion and future perspectives: what mi-
ght it add and how does it relate to the current lite-
rature. ‘Take-home message’ - lessons learnt;

▪ Table and/or Figure limits: 2 (plates aggre-
gating multiple images are encouraged) each ex-
ceeding table or fi gure will decrease 250 words of 
the full text;

▪ Number of references: 10-15.

Radiology Page: Will be published upon 
the Section Editor decision.

Video Section: The material must be submit-
ted in the appropriate local, in the Journal’s site, whe-
re all instructions may be found (Video Section link)
Letters to the Editor: The letter should be related 
to articles previously published in the Journal, 
should be useful for urological practice and must 
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not exceed 500 words. They will be published ac-
cording to the Editorial Board evaluation.

ILLUSTRATIONS:

The illustrations should not be sent merged in 
the text. They should be sent separately, in the 
fi nal of the manuscript.

1) The number of illustrations should not exceed 
10 per manuscript.
2) Check that each fi gure is cited in the text.
3) The legends must be sent in a separate page.
4) The legends of histological illustrations should 
contain the histological technique and the fi nal 
magnifi cation.
5) The International Braz J Urol encourages color 
reproduction of illustrations wherever appropriate.
6) All histological illustrations should be sup-
plied in color. 

 
ELECTRONIC SUBMISSION:

1) Do not embed the fi gures in the text, but su-
pply them as separate fi les.
2) For Submitting Photographs Electronically, 
please:
Supply photographs as TIFF (preferable) or JPG 
fi les. The TIFF of JPG should be saved at a re-
solution of 300 dpi (dots per inch) at fi nal size.
If scanned, the photographs should be scanned at 
300 dpi, with 125mm width, saved as TIFF fi le and 
in grayscale, not embed in Word or PowerPoint.
3) For Submitting Line Artwork Electronically 
please note that:
Line drawings must be supplied as EPS fi -
les (give an EPS extension, e.g. Fig01.eps).
Use black text over light to mid grey and 
white text over dark grey or black shades.
Use lower case for all labeling, except for initial 
capitals for proper nouns and necessary mathe-
matical notation. Centre each fi le on the page and 
save it at fi nal size with the correct orientation. 
We recommend a minimum fi nal width of 65 mm, 
but note that artwork may need to be resized and 
relabeled to fi t the format of the Journal.

4) IMPORTANT - Avoid - Do Not

a) DO NOT embed the images in the text; save 
them as a separate fi le 
b) DO NOT supply artwork as a native fi le. Most 
illustration packages now give the option to “save 
as” or export as EPS, TIFF or JPG.
c) DO NOT supply photographs in PowerPoint or 
Word. In general, the fi les supplied in these for-
mats are at low resolution (less than 300 dpi) and 
unsuitable for publication. 
d) DO NOT use line weights of less than 0.25 point 
to create line drawings, because they will nor 
appear when printed.

TABLES: The tables should be numbered with Ara-
bic numerals. Each table should be typed on a sin-
gle page, and a legend should be provided for each 
table. Number tables consecutively and cites each 
table in text in consecutive order.
REFERENCES: The References should be numbered 
following the sequence that they are mentioned in 
the text. The references should not be alphabeti-
zed. They must be identifi ed in the text with Ara-
bic numerals in parenthesis. Do not include unpu-
blished material and personal communications in 
the reference list. If necessary, mention these in 
the body of the text. For abbreviations of jour-
nal names refer to the “List of Journals Indexed 
in Index Medicus” (http://www.nlm.nih.gov). The 
authors must present the references according to 
the following examples; the names of all authors 
must be included; when exist more than six au-
thors, list the fi rst six authors followed by et al. 
The initial and the fi nal pages of the reference 
should be provided:

Papers published in periodicals: 

▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM, 
Lingeman JE: Shock wave lithotripsy monotherapy 
for renal calculi. Int Braz J Urol. 2002; 28:291-301.
▪ Holm NR, Horn T, Smedts F, Nordling J, de la 
Rossete J: Does ultrastructural morphology of 
human detrusor smooth muscle cell characterize 
acute urinary retention? J Urol. 2002; 167:1705-9.
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Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia, 
WB Saunders. 1986; vol. 1, p. 25.

Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In: 
Milford EL (ed.), Renal Transplantation. New York, 
Churchill Livingstone. 1989; pp. 181-95.

The Int Braz J Urol has the right of reject 
inappropriate manuscripts (presentation, number 
of copies, subjects, etc.) as well as proposes mo-
difi cations in the original text, according to the 
Referees’ and Editorial Board opinion.

THE EDITORS SUGGEST THE AUTHORS 
TO OBSERVE THE FOLLOWING GUIDELINES 
WHEN SUBMITTING A MANUSCRIPT:

The Ideal Manuscript may not exceed 
2500 words.

The Title must be motivating, trying to 
focus on the objectives and content of the ma-
nuscript.

Introduction must exclude unnecessary 
information. It should briefl y describe the reasons 
and objective of the paper.

Materials and Methods should describe 
how the work has been done. It must contain su-

ffi cient information to make the study reproduci-
ble. The statistical methods have to be specifi ed.

The Results should be presented using 
Tables and Figures whenever possible. Excessive 
Tables and Figures must be avoided. The tables 
should not be repeated on the text.

The Discussion must comment only the re-
sults of the study, considering the recent literature. 

Conclusions must be strictly based on the 
study fi ndings.

References should contain no more than 
30 citations, including the most important articles 
on the subject. Articles not related to the subject 
must be excluded.

The Abstract must contain up to 250 words 
and must conform to the following style: Purpose, 
Materials and Methods, Results and Conclusions. 
Each section of the manuscript must be synthe-
sized in short sentences, focusing on the most 
important aspects of the manuscript. The authors 
must remember that the public fi rstly read only 
the Abstract, reading the article only when they 
fi nd it interesting. 

NOTE:
Recent issues of the International Braz J Urol must 
be observed concerning the presentation form of 
the manuscript.
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The authors should observe the following checklist before submitting a manuscript 
to the International Braz J Urol

� The sequence of manuscript arrangement is according to the Information for Authors.

� The Article is restricted to about 2,500 words and 6 authors.

� Abbreviations were avoided and are defi ned when fi rst used and are consistent throughout the text.

� Generic names are used for all drugs. Trade names are avoided.

� Normal laboratory values are provided in parenthesis when fi rst used.

� The references were presented according to the examples provided in the Information for Authors. The references were 
numbered consecutively, following the sequence that they are mentioned in the text. They were identifi ed in the text using 
Arabic numeral in parenthesis. The names of all authors were provided. When exist more than six authors, list the fi rst 
sixauthors followed by et al. The initial and the fi nal pages of the reference should be provided. The number of references 
must be accordingly to the informed in the Instructions for Authors, depending on the type of manuscript.

� The staining technique and the fi nal magnifi cation were provided for all histological illustrations. The histological illustra-
tions are supplied in color.

� Legends were provided for all illustrations, tables, and charts. All tables and charts were in separate pages and referred to 
in the text. All illustrations and tables are cited in the text.

� An Abstract was provided for all type of articles. The length of the Abstract is about 250 words.

� A corresponding author with complete address, telephone, Fax, and E-mail are provided.

� A submission letter and a disclosure form, signed by all authors, are included.

� The authors should included written permission from publishers to reproduce or adapt a previously published illustrations 
or tables.

� Confl ict of Interest – Any confl ict of interest, mainly fi nancial agreement with companies whose products are alluded to in 
the paper, is clearly disclosed in the manuscript.

� Check that each fi gure is cited in the text. The illustrations are not merged in the text.

� The photographs are supplied as TIFF or JPG fi les and saved at a resolution of 300 dpi (dots per inch) at fi nal size.

� The photographs should be scanned at 300 dpi, with 125mm width, saved as TIFF fi le and in grayscale, not embed in Word 
or PowerPoint.

� A list of abbreviations is provided.


