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Connection between the anterior and posterior planes to
isolate and ligate the prostatic pedicle with hem-o-lok clips.

Anterior lateral prostatic dissection at the artery
topography until communicating the lateral and posterior
planes (page 216).
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EDITORIAL
IN THIS ISSUE

The precision of robotic surgery in International Brazilian
Journal of Urology
_______________________________________________
Luciano A. Favorito 1, 2
1
2

Unidade de Pesquisa Urogenital - Universidade do Estado do Rio de Janeiro - Uerj, Rio de Janeiro, RJ, Brasil,
Serviço de Urologia, Hospital Federal da Lagoa, Rio de Janeiro, RJ, Brasil

_______________________________________________________________________________________

The March-April number of Int Braz J Urol, the 15th under my supervision, presents original
contributions with a lot of interesting papers in different fields: Robotic Surgery, Prostate Cancer, Male
Infertility, BPH, Overactive Bladder, Undescended Testis, Adrenal Adenomas, Enuresis, UPJ obstruction,
Urethral Strictures, Penile cancer and Hypospadia. The papers came from many different countries such
as Brazil, USA, China, Italy, Colombia, Lithuania, Turkey, Spain, France, UK and Poland, and as usual the
editor´s comment highlights some of them.
In the present issue we present important papers about robotic prostatectomy of the group of
Dr. Patel from USA (1-3). The paper and the 2 videos shows the robotic surgery advantages in terms of
operative view magnification, potency outcomes following robotic-assisted radical prostatectomy and
described the current Robotic-assisted Radical Prostatectomy technique with details and considerations
regarding the optimal approach to neurovascular bundle preservation after performing 15,000 cases, a
very expressive experience. This important paper is the cover in this edition. The editor in chief would
like to highlight the following works too:
Dr. Bakavicius and colleagues from Lithuania, USA, UK and Brazil, presented in page 263 (4) a
nice systematic review about the HIFU for the focal treatment of prostate Cancer and concluded that six
months after focal HIFU therapy 98% of patients were totally continent and 80% of patients retained
sufficient erections for sexual intercourse. The majority of complications presented in the early postoperative period and were classified as low-grade.
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Dr. Truzzi and colleagues from Brazil presented in page 220 (5) a important update about the
concepts and treatment of neurogenic bladder and concluded that the treatment guidelines are important
tools for the public health system to promote the best practice when treating neurogenic bladder patients.
Dr. Sum and colleagues from China presented in page 275 (6) a nice study about the association
between winter season and desmopressin treatment efficiency in children with monosymptomatic nocturne enuresis (MNE) and concluded that winter season and severity of symptoms are two risk factors
associated with desmopressin treatment failure in MNE patients.
Dr. Jia and colleagues from China presented in page 303 (7) a cross-sectional study about the
risk factors of inguinal lymph node metastasis in patients with penile cancer and concluded that the
maximum inguinal lymph node (ILN) diameter, pathological T stage, pathological differentiation, and
lymphatic vascular infiltration were independent risk factors for ILN metastases.
Dr. Özçift and colleagues from Turkey presented in page 316 (8) a nice sudy about the relationship
between vitamin D status and Overactive bladder (OAB)-related symptoms and quality of life (QoL) in
children and concluded that Vitamin D deficiency is more common in children with urinary incontinence
and OAB than in healthy children. Although vitamin D deficiency is not routinely evaluated for every
patient, it should be evaluated in treatment-resistant OAB cases. Vitamin D supplementation may improve urinary symptoms and QoL in patients with OAB.
Dr. Bertolo and colleagues from Italy presented in page 328 (9) a nice study about the Thulium
laser enucleation of prostate (ThuLEP) versus laparoscopic trans-vesical simple prostatectomy (LSP) in
the treatment of benign prostatic hyperplasia (BPH) and concluded that LSP and ThuLEP are comparable
in relieving from BPO and improving the patient-reported outcomes. Invasiveness of LSP is more significant.
The Editor-in-chief expects everyone to enjoy reading.
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ABSTRACT
Despite the neuroanatomy knowledge of the prostate described initially in the 1980’s
and the robotic surgery advantages in terms of operative view magnification, potency
outcomes following robotic-assisted radical prostatectomy still challenge surgeons
and patients due to its multifactorial etiology. Recent studies performed in our center
have described that, in addition to the surgical technique, some important factors
are associated with erectile dysfunction (ED) following robotic-assisted radical
prostatectomy (RARP). These include preoperative Sexual Health Inventory for Men
(SHIM) score, age, preoperative Gleason score, and Charlson Comorbidity Index (CCI).
After performing 15,000 cases, in this article we described our current Robotic-assisted
Radical Prostatectomy technique with details and considerations regarding the optimal
approach to neurovascular bundle preservation.
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INTRODUCTION
The surgical treatment for localized
prostate cancer has been described beginning
in the early 1900s (1). However, the lack of
neuroanatomy knowledge associated with potency recovery following radical prostatectomy
had led to high rates of erectile dysfunction at
that time. Fortunately, in the 1980s, Walsh and
Donker described the basis of prostate anatomy
in their first report of nerve-sparing (NS) ra-

dical prostatectomy (2). This study marked the
beginning of a new era by increasing postoperative potency rates and establishing the anatomic basis of erectile preservation in patients
undergoing radical prostatectomy.
In the following years, open retropubic
radical prostatectomy with nerve-sparing technique became the standard of care for patients
diagnosed with localized prostate cancer. However, the advent of robotic surgery changed
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the standard treatment. But even with the advantages of this technology over the open and
laparoscopic approaches, erectile outcomes remain a challenge for patients and surgeons (36). Recent studies have described that, in addition to the surgical technique, some important
factors are associated with erectile dysfunction
(ED) following robotic-assisted radical prostatectomy (RARP). These include preoperative
Sexual Health Inventory for Men (SHIM) score,
age, preoperative Gleason score, and Charlson
Comorbidity Index (CCI) (7, 8). After performing 15,000 cases, in this article we describe
our current RARP technique with details and
considerations regarding the optimal approach
to neurovascular preservation (9).

vation) (14, 15). According to the authors, all
patients from the study’s cohort who were potent before surgery and underwent Grade 5 NS
presented erections after surgery.
Intrafascial
Intrafascial dissection represents the
plane between the prostatic capsule and prostatic fascia at the posterolateral and anterolateral
portions of the prostate. At this plane of dissection, the surgeon maximizes the NVB preservation achieving the best potency outcomes.
However, this plane of dissection is associated with the highest positive surgical margins
(PSM) rates in T3 tumors (16).
Interfascial
The interfascial space is located between
the prostatic fascia layers. The NVB preservation and postoperative erectile recovery of this
dissection are inferior when compared to the
Intrafascial approach. When accessing this plane, the lateral prostatic fascia is resected and is
visualized attached to the final specimen (17).

Neurovascular bundles (NVB) anatomic considerations
Several authors have described the neuroanatomy and physiology of erectile function.
These studies have shown that corpora cavernosa neurovascular supply preservation plays a
crucial role in potency recovery following RP.
By conserving the arterial supply of the pudendal artery and its variants (accessory pudenda),
neural ischemia is minimized. In addition, preserving the cavernous nerves at the tip of the
seminal vesicles also optimizes potency recovery (10, 11). Another critical factor for erectile preservation regards the intraoperative NVB
neuropraxia by mechanical or thermal injury.
Different classifications of neural injury have
been described (12). In this scenario, extra care
must be taken while manipulating the neural
bundles on both sides of the prostate (13).

Extrafascial
This plane of dissection is located lateral
to the prostatic fascia and is associated with
complete NVB removal and the worst postoperative potency recovery. However, in terms of
oncologic dissection, it is the safest and most
indicated in patients with extracapsular extension (ECE) due to the increased margin removal
(18, 19).
Nerve-sparing RARP technique
Several authors have described different
techniques to optimize the NVB preservation
since Binder and Kramer described the first NS-RARP. In their study, ten patients with prostate
cancer were operated on, and according to the
authors, the NS technique combined the Walsh
retrograde dissection with Campbell’s anterograde approach (20). After more than 20 years
since this first report, both approaches (anterograde and retrograde) are still used by current
robotic surgeons.

Different degrees and planes of NVB preservation
We have previously described different
anatomical studies regarding the grades of neurovascular bundle (NVB) preservation using the
prostatic arteries as vasculature landmarks. The
NVB preservation is based on the medial or lateral plane of dissection of these arteries. The
Grades of dissection vary from Grade one (no
nerve-sparing) to five (≥95% of nerve preser-

213

IBJU | NEUROVASCULAR BUNDLE PRESERVATION IN ROBOTIC-ASSISTED RADICAL PROSTATECTOMY

Anterograde NVB dissection
With this approach, the prostate is lifted
by the seminal vesicles, and the NVB dissection
is performed from the base to the apex. After
creating the inferior plane between the Denonvilliers layers, the anterior dissection creates a
space between the Denonvilliers fascia, lateral
pelvic fascia, and prostate. Then, the prostatic
pedicle is controlled with hem-o-lok clips or
bipolar (8). In sequence, the NVB dissection is
performed until the prostate apex.
Veil of Aphrodite
Initially described by Manon et al. in
2006, this approach is also known as high anterior release of the prostate. A plane between
the prostate capsule and fascia is created posteriorly at the base of the seminal vesicles. In
sequence, the bilateral NVB release (posterolateral) is performed from 5 to 1 o’clock on the
right side and from 7 to 11 o’clock on the left
side. At the end of this dissection, the periprostatic tissue (Veil of Aphrodite) is suspended bilaterally, resembling a curtain from the pubourethral ligament (21, 22).

the dissection at the usual arterial topography
and cautiously peel the NVB to reach the correct planes. Finally, the prostatic pedicles are
controlled with hem-o-lok clips and athermal
technique.
The postoperative potency outcomes of
this technique were previously described by our
group in a study comparing the anterograde
with the retrograde approach. In this report, we
have defined two groups of 172 patients who
underwent NS-RARP, and the retrograde NVB
dissection was associated with early potency
recovery at 3, 6, and 9 months’ post-surgery
(28).
Recently, we have described the modification of our technique by performing a modified apical dissection underneath the puboprostatic ligaments preserving the maximum
amount of urethra length and periurethral tissues. This technique also preserves the lateral
prostatic fascia in selected patients with small
tumor burden (9). By adopting these modifications, we described improvements in the early
potency and continence rates when comparing
this approach with our previous technique.

Retrograde NVB dissection
In our routine, the retrograde release of
the Neurovascular Bundles is the technique performed in all NS-RARP, despite the robotic approach (da Vinci Xi or da Vinci SP) (3, 4, 6, 8, 9,
23-27). After lifting the prostate by the seminal
vesicles (SVs), we create a space between the
Denonvilliers (DNV) layers. Then, we toggle the
30 degrees’ scope facing the posterior portion
of prostate to perform the bilateral dissection
from 5 to 1 o’clock on the right side and from 7
to 11 o’clock on the left side.
After releasing the posterior portion of
the prostate, the dissection is performed from
the apex to the base by incising the endopelvic fascia close to the prostate and communicating the lateral with the posterior planes. At
this moment, the identification of the prostatic
arteries, as mentioned before, guides the Degrees of NVB preservation. In some cases, it is
not possible to visualize the posteromedial and
anteromedial arteries. Therefore, we perform

Our technical considerations for NS-RARP after 15.000 cases
Despite the surgical technique, the best series describing potency recovery following radical
prostatectomy have never achieved 100% success
rates. In this scenario, we have described several
technical modifications to improve and maximize
functional recovery over the years7. In our routine,
the NVB preservation is planned according to the
preoperative tumoral staging with imaging (MRI)
and biopsy report (29). Knowing the tumor location, stage, and anatomical relation with the NVB
is crucial for planning the Grades of dissection and
preoperative counseling regarding the possible rates of potency recovery following surgery (15, 26).
Our first step to initiate the NVB preservation starts with the posterior dissection of
the prostate between the Denonvilliers layers.
Performing a wide posterior dissection between
this avascular tissue facilitates identifying the
lateral plane of dissection before controlling
the arterial pedicles of the prostate. Figure-1
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illustrates the posterior medial prostatic artery,
one of the landmarks used to guide the different Grades of NVB preservation (15). During
this step, we avoid using cautery energy while minimizing the traction of the neural bundles. Once we identify the arterial landmarks,
the dissection is performed from 5 to 1 o’clock
on the right side and from 7 to 11 o’clock on
the left side (Figure-2). In cases that the arterial
landmarks are not identifiable, we cautiously
dissect the posterior plane at the artery topography avoiding entering the prostatic capsule.
In our NS technique, the Xi scope (30-degrees) plays a crucial role during the posterior
dissection between the DNV fascia. Using the

toggle command, the scope faces the posterior
aspect of the prostate (30-degrees up), achieving
the optimal anatomical visualization necessary
to release the NVB on both sides (Figure-3). Finally, we open the endopelvic fascia at the lateral aspect of the prostate, searching for the
anteromedial prostatic artery, which guides the
Grades of NVB dissection (Figure-4). When accessing this plane, it is usually possible to visualize the hematoma at the prostate base due to
the previous posterior dissection. In sequence,
we connect the anterior and posterior planes
to isolate and ligate the prostatic pedicles with
hem-o-lok clips (Figure-5). If the arterial landmark is not identifiable, we cautiously peel the
anteromedial portion of the prostate at the artery topography until communicating with the
posterior plane (Figure-6).

Figure 1 - Posterior medial prostatic artery on the right side.

Full nerve-sparing considerations
In patients undergoing full nerve-sparing, we use the landmark arteries (Figure-7),
especially the posterior medial (visualized during the posterior dissection) (Figure-8) and
anterior medial (visualized during the lateral
dissection) (Figure-4), to guide our dissection
plane. By dissecting the medial portion of these
arteries closer to the prostate, we can achieve
100% NVB preservation and the best outcomes
for postoperative potency.
Partial nerve-sparing considerations
Figure 2 - Posterior prostatic dissection from 5 to 1 o’clock on the right side (B) and from 7 to 11 o’clock on the left side (A).
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Figure 3 - Scope facing the posterior aspect of the prostate
(30-degrees up), achieving the optimal anatomical
visualization necessary to release the NVB on both sides.

Figure 4 - Left endopelvic fascia opening at the lateral
aspect of the prostate, searching for the anteromedial
prostatic artery.

Figure 5 - Connection between the anterior and posterior
planes to isolate and ligate the prostatic pedicle with hemo-lok clips.

Figure 6 - Anterior lateral prostatic dissection at the artery
topography until communicating the lateral and posterior
planes.

In patients with aggressive tumors or MRI
imaging suggesting NVB invasion, we usually
perform a wider dissection but still achieving a
degree of neural preservation. In such cases, the
dissection is guided using the lateral plane of the
anterior medial and posterior medial arteries. Therefore, the arteries can be visualized attached to
the prostate in the pathology analysis (Figure-9).

CONCLUSIONS
After performing more than 15,000 cases,
we believe that the NS-RARP learning curve and
surgical technique are continuously evolving because the rates of postoperative functional and
oncological outcomes are still inferior to 100%.
Evaluating the results of our previous techniques
is a crucial factor in identifying surgical steps that
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Figure 7 - Prostate anatomy describing the arterial landmarks used to guide the nerve-sparing on the right side.

Figure 8 - Posterior view under the prostate illustrating the
posterior medial artery.

Figure 9 - Right side of the prostate describing the
anterior medial artery attached to the prostate after a
partial nerve-sparing.

can be modified and improved. In addition, it is
vital to know the prostate anatomy and physiology to respect the planes with careful dissection.
We also consider that basic concepts, such as minimizing the amount of traction used on dissection, avoiding excessive cautery (energy) during
hemostasis, and neural preservation based on

anatomical landmarks (arteries and planes of dissection), should be common to all Nerve-sparing
techniques.
CONFLICT OF INTEREST
None declared.
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ABSTRACT

ARTICLE INFO

Introduction: Bladder and urinary sphincter malfunctioning that results from some
change in the central and/or peripheral nervous system is defined as neurogenic
bladder. The urinary tract symptoms that can be related to its filling, emptying, or both
have a significant impact on the quality of life of individuals. The present review was
based on the document prepared for the public health system in Brazil as a treatment
guidelines proposal.
Material and Methods: Survey questions were structured as per PICO (Population,
Intervention, Control, and Outcome). Search strategies were defined and performed
in the MEDLINE/Pubmed, Embase, Epistemonikos and Google Scholar databases. The
selection of articles followed the evidence hierarchy concept; evidence body was
identified, and the quantitative study data were extracted. The quality of evidence and
grade of recommendation were qualitatively assessed according to GRADE (Grading of
Recommendations, Assessment, Development and Evaluations).
Results: A total of 2.707 articles were identified, with 49 of them being selected to
compose the basis for this review. Neurogenic bladder treatments were classified
according to their focus on filling or emptying symptoms and sub- classified in
pharmacological and surgical treatments.
Conclusion: Treatment guidelines are important tools for the public health system to
promote the best practice when treating neurogenic bladder patients.

INTRODUCTION
Neurogenic bladder is a term used to
define bladder and urinary sphincter malfunctioning that results from some change in the
central nervous system (CNS) and/or peripheral
nervous system (1-3). In the pediatric popula-
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tion, damage often results from congenital and
perinatal defects, such as cerebral palsy, spinal
dysraphism, or sacral agenesis. Distinguishing
between conditions producing stable damage
(e.g., cerebrovascular accident, spinal cord injury, and cauda equina compression) and conditions generating progressive damage (caused
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by inflammatory or degenerative processes,
such as dementias, Parkinson’s disease, multiple sclerosis, and peripheral neuropathy) to the
nervous system is also possible (2).
Patients with neurogenic lower urinary
tract dysfunction have different filling, emptying, or both symptoms (2). The severity of
neurogenic bladder dysfunction depends on
many factors, including the neurologic lesion’s
location, nature, extension, and progression.
Urinary tract symptoms have a significant impact on the quality of life of individuals, with
urinary incontinence being the most expressive.
Neurogenic urinary incontinence usually results
from bladder overactivity, urethral sphincter
dysfunction, or a combination of them (1).
Figure 1 shows the Functional Classification of neurogenic voiding disorders based
on detrusor functioning and urethral sphincter
characteristics (4).
Medical interventions not necessarily
restore the regular urinary function, but the
conducts used to treat a patient’s bladder dysfunction are able to improve their highly impacted quality of life. Yet, many patients will
have to deal with the side effects from medications; the social and psychological conse-

quences from the continuous use of absorbing
devices; intermittent self-catheterization or
permanent catheterization; urethral slings; and
artificial sphincter (2).
The appropriate neurogenic bladder therapy and the successful treatment outcome are
the result of an accurate diagnosis based on the
patient’s clinical history, physical examination,
voiding diary, as well as a variety of complementary tests, including urodynamics and imaging (1).
MATERIALS AND METHODS
The present review was based on the document prepared for the Brazilian Public Health
System (SUS) as a treatment guidelines proposal.
The authors identified and defined the technologies to be considered in the recommendations document, which did not include technologies and treatments previously available at SUS.
Because these previously available technologies
represent the conventional clinical practice, it
was decided that those treatment or follow-up recommendations would not have a defined survey
question, except in cases of current uncertainties
about their use, cases of disuse, or opportunities
of divestment. There were no restrictions on the

Figure 1 - Functional classification of neurogenic voiding disorders: combination of detrusor - sphincter dysfunction secondary
to damage to the innervation of the lower urinary tract that provides the basis for the current therapeutic concepts.
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number of treatments to be listed.
The document exclusively covered the
treatments provided to neurogenic bladder patients. Therefore, no new considerations or topics about diagnosis resources were included in
the current text. The authors selected survey questions structured as per PICO (Population, Intervention, Control, and Outcome):
1 - How effective and safe oxybutynin,
tolterodine, solifenacin, and darifenacin
are in neurogenic bladder patients?
2 - How effective and safe botulinum toxin
(onabotulinumtoxin A - Botox®) is in neurogenic bladder patients?
3 - How effective and safe surgical treatment with a sling is in neurogenic bladder
patients?
4 - How effective and safe the artificial
urinary sphincter is in neurogenic bladder
patients?
5 - Is there scientific evidence to support
the use of hydrophilic catheters in adult
neurogenic bladder patients?
The team of methodologists worked to
design search strategies for MEDLINE/Pubmed
and Embase databases. Epistemonikos and Google Scholar databases were also used to validate
the findings during the search on the primary databases. The search effort was limited to articles
published in English, French, and Portuguese. The
terms used in the search strategy and the details
are found in the Appendix.
The selection of articles followed the evidence hierarchy concept. Once the evidence body
was identified, the quantitative study data was
extracted. The characteristics of the selected studies were defined in order of importance for the
interpretation of findings. Both study characteristics and key outcomes as defined in the survey
question were extracted. The risk of bias in systematic reviews was evaluated with the use of A
MeaSurement Tool to Assess systematic Reviews
2 (AMSTAR-2) in randomized clinical trials using
Cochrane’s bias risk tool, and in cases of observational studies, with the use of the Newcastle-Ottawa tool and the Quality Assessment of Diagnostic
Accuracy Studies 2 (QUADAS-2) (5-8).
The quality of evidence and grade of re-

commendation were qualitatively assessed according to GRADE (Grading of Recommendations,
Assessment, Development and Evaluations) criteria during the recommendation consensus meeting (9). The panel specialist’s conclusions were
presented in the end of the paragraph corresponding to the treatment recommendation.
RESULTS
Two thousand seven hundred seven papers
fulfilling the search criteria were identified. Incomplete texts, abstracts, and articles on repeated
or duplicated topics were excluded. After a full
reading, the articles to compose the database for
the present review were selected according to
their scientific level of evidence and relevance
for the clinical practice. When two or more articles addressed the same topic, the most recent
and most complete one was selected. Although
many of the articles available in the literature
had unarguable scientific and clinical relevance,
the huge number made it impossible to include several of the publications, with 49 articles
being finally selected.
Once the articles were selected, the authors reviewed them and wrote texts according
to the topics for which they were designated. All
summaries were presented in a joint session, and
after a discussion and approval, a compilation and
adjustment process led to the present text.
DISCUSSION
Filling dysfunction
Bladder
Behavioral therapy
Behavioral and physical treatments may
only be prescribed after the patient is evaluated by a specialist. Prescribed behavioral actions must be associated with patient, family
and caregiver education about the neurogenic
dysfunction. The specific physical therapy for
the urinary system has restricted indication to
patients with neurogenic voiding dysfunction.
The Specific Physiotherapy is a restricted treatment in patients with neurogenic lower urinary
tract dysfunction (NLUTD). Although the results
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are promising, it is important to recognize that
there are no standard treatment regarding the
parameters, frequency and electrodes position
in different neurological disorders. Transcutaneous electrical nerve stimulation (TENS) may be
effective, also demonstrate positive results by the
urodynamic study findings, urinary tract symptoms and quality of life (10-13). Systematics reviews describes favorable effects of sacral and
posterior tibial nerve stimulation to treat patients
with NLUTD however there is a low quality of
evidences. For measurable results about that treatment reliable, randomized and controlled studies are required (13). (Grade of recommendation:
Weak; Quality of evidence: Low)
Pharmacological treatment
		
The pharmacological treatment
of the bladder factor in the neurogenic voiding
dysfunction is performed in situations where
detrusor overactivity is present. To date, there
is not a recommendation for the use of drugs
to treat neurogenic detrusor underactivity. The
pharmacologic arsenal for the treatment of oveFigure 2 - Muscarinic and adrenergic receptors of the bladder

ractive bladder/detrusor overactivity involves
antimuscarinic (or anticholinergic) drugs and
beta-3 adrenergic receptor agonists (Figure-2).
		
Antimuscarinic drugs
			
Antimuscarinic drugs act
by competitively inhibiting the muscarinic receptors (M2 and M3) in the bladder wall, which leads
to detrusor muscle relaxation, intravesical pressure reduction, and as a result, increased cystometric capacity and decreased urinary incontinence
secondary to detrusor overactivity (1-3, 14-16).
Treatment response among patients is variable.
Oftentimes, high doses or combined drugs are required to control symptoms, which lead to side
effects that frequently result in treatment discontinuation (1, 17).
The main drugs currently available in
Brazil are oxybutynin, tolterodine, solifenacin,
and darifenacin. However, there is little scientific evidence of these drug’s efficacy and safety as well as which of them would be optimal
for the treatment of overactive bladder in adult
neurogenic patients (1-3, 14).
There are no studies directly comparing
the four antimuscarinic drugs considered here
(darifenacin, oxybutynin, tolterodine, and solifenacin). Therefore, recommending a specific
antimuscarinic drug is not possible. The selection must take into consideration the cost of acquisition and the safety profile for each one (1,
2, 14, 15) (Grade of recommendation: Strong;
Quality of evidence: High)
Oxybutynin
Oxybutynin has antimuscarinic, antispasmodic, and local anesthetic effects. It has
high affinity with M1 and M3 muscarinic receptors and with salivary glands, resulting in
a major incidence of a dry mouth feeling with
its use, which leads to a high treatment dropout
rate (14-22). Oxybutynin is available as 5mg
immediate-release tablets and 10mg extended-release tablets. The recommended daily dose
is up to 15mg, depending on the tolerance and
treatment response. Oxybutynin at ≥10mg/d
doses showed a poorer adverse event profile.
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Tolterodine
Tolterodine is a non-selective antimuscarinic drug that has higher affinity with bladder receptors than with salivary and intestinal gland receptors, and therefore, it causes a lower feeling of
dry mouth and less constipation when compared
with oxybutynin. The extended-release formulation shows superior efficacy with fewer adverse
effects (14-16, 23, 24). Tolterodine is available as
4mg extended-release capsules. The recommended
daily dose is 4mg.
Solifenacin
Solifenacin is an antimuscarinic drug
that has higher affinity with M1 and M3 receptors and low incidence of dry mouth (14-16, 25).
Solifenacin is available as 5- and 10mg extended-release tablets. The recommended daily dose
is up to 10mg, depending on the tolerance and
treatment response.
Darifenacin
Darifenacin is a more selective antimuscarinic drug for M3 receptors, showing little
affinity with M1 and M2 receptors (14-16, 26).
Darifenacin is available as 7.5- and 15mg extended-release tablets. The recommended daily dose
is up to 15mg, depending on the tolerance and
treatment response.
Contraindications for the use of antimuscarinic drugs
The absolute contraindications for the use
of antimuscarinic drugs include urinary retention
(if not included in an intermittent self-catheterization program), gastric retention, acute-angle glaucoma, and known hypersensitivity to the drug.
The relative contraindications include partial obstruction of bladder emptying, renal and/or hepatic
impairment, excessive use of alcohol, decreased
gastrointestinal motility, constipation, and myasthenia gravis (14-16).
Adverse events
Randomized clinical trial systematic reviews found that oral antimuscarinics yield a significant increase of the incidence of dry mouth.
Other adverse events are significantly frequent,

when antimuscarinic drugs and placebo are compared - blurred vision, constipation, erythema,
fatigue, profuse sweating, and urinary retention
(14, 15). With regard to treatment discontinuation
rate due to adverse effects, all of the evaluated
antimuscarinics showed to be similar (darifenacin, solifenacin, tolterodine), except immediate-release oxybutynin that showed a higher rate of
discontinuation (27, 28). Better quality-of-life results are observed in groups on extended-release
than immediate-release formulations (14-16). The
persistence and adherence to treatment with antimuscarinics, i.e., the time elapsed from onset to
discontinuation and in which the usage dose and
interval are followed as prescribed, respectively,
are the lowest among the chronic-use medications
for several diseases (27). Discontinuation reaches
higher than 80% levels in one year (29). Cognitive
changes can occur with the use of antimuscarinics.
Recently, published studies have demonstrated the
correlation of these drugs with cognitive disorders
(30). Careful use in elderly patients and those with
a history of mental illness should be considered.
Beta 3-adrenergic agonist
Mirabegron - the only Beta 3-adrenergic
agonist representative - cannot be recommended
or contraindicated in detriment to antimuscarinics
as the first choice of oral drug treatment because
there is no evidence supporting this recommendation yet (31-34). (Figure-2) (Grade of recommendation: Conditional; Quality of evidence: Low)
Studies evaluating mirabegron showed
efficacy in controlling incontinence symptoms
in patients with spinal cord injury and multiple
sclerosis (31-34). However, it is worth highlighting
that two of these studies were case series without
a comparator group of which outcomes were only
significant in relation to the baseline result. In
neurogenic voiding dysfunction patients, mirabegron showed significant reductions in the number
of daily micturition and reduction of incontinence
episodes over 24 hours (31). It is important to stress
that one of these studies only showed a significant
difference in the results of micturition episodes,
urgency episodes, and mean number of incontinence episodes when mirabegron was associated
with desmopressin (32). No significant difference
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was observed in micturition results in relation to
the study baseline when mirabegron was used as
monotherapy. Recently, the use of mirabegron has
been evaluated in patients with multiple sclerosis
and spinal cord injury. There was an improvement
in bladder compliance and a reduction in incontinence episodes with beta 3 adrenergic (33, 34).
The adverse events observed with the use
of mirabegron are, in general, well tolerated. Arterial hypertension, tachycardia, urinary infections,
dizziness, and headache are the most commonly
observed adverse events following mirabegron
administration (35). Patients with controlled arterial hypertension must be monitored previously
to the treatment and periodically during the use
of the beta 3-adrenergic medication (35, 36). The
concomitant use of beta 1 and beta 2-adrenergic
blockers is not contraindicated when mirabegron
is administered (35, 36).
Mirabegron shows a lower discontinuation rate and a longer persistence period than antimuscarinic drugs (28). The mirabegron dose is
recommended to be adjusted in patients with kidney and liver failure, and because it inhibits the
enzyme CYP, caution should be taken in patients
on digoxin and metoprolol (35, 36).
Surgical treatment
Botulinum toxin
Botulinum toxin type A injection into the
bladder wall is recommended in adult patients
with refractory neurogenic detrusor overactivity
where behavioral, physiotherapeutic, and drug
therapies reveal to be ineffective or poorly tolerated (37-44) (Grade of recommendation: Strong;
Quality of evidence: High).
The effects of the intravesical botulinum
toxin injection have been demonstrated in both
restoring detrusor stability and consequent resumption of urinary continence and protecting
the upper urinary tract by avoiding the deleterious effects on kidneys caused by bladder hypertension (45-47).
Pre-op preparation
An urodynamic exam is indicated for evaluation of the bladder-sphincter functioning. In
addition, it allows evidencing bladder complian-

ce, urinary continence condition, and the bladder
emptying phase. The upper urinary tract must be
preferably evaluated using ultrasound and pertinent laboratory tests (48, 49). The general clinical evaluation and pre-op tests must be performed according to the good clinical practices. All
neurogenic detrusor overactivity patients that are
eligible to botulinum toxin intravesical injection,
or their caregivers, must be evaluated for their
manual dexterity and appropriate cognitive function and accept the possibility of intermittent self-catheterization as a bladder emptying method.
One out of four patients with neurogenic detrusor
overactivity will develop urinary retention and
need of intermittent self-catheterization (48, 49).
As many patients already use intermittent self-catheterization, this minimizes the problem of post-op urinary retention in this patient population.
Technique and dosage
Botulinum toxin is injected into the detrusor muscle through cystoscopy, and general
anesthesia or sedation may be performed (50). In
patients with spinal cord injury, particularly those
with a lesion at the thoracic or cervical level, general anesthesia is required in order to reduce the
risk of autonomic dysreflexia. For the rest of cases,
it is possible to carry out the procedure under local
anesthesia (50, 51). For individuals with neurogenic detrusor overactivity, the recommended dose
is 200U, with the possibility of using the 300U
dose at the injecting physician’s discretion (52).
The injection is performed into 20-30 equidistant
detrusor sites (Figure-3). The trigone is usually
spared due to the theoretical risk of vesicoureteral
reflux, although the publications have not proven
this effect yet (53). Neither have additional effects
been observed when including the trigone in the
injection sites (54).
Monitoring
The procedure is usually performed in an
outpatient manner. On average, botulinum toxin
effect begins two weeks after injection. Within
this period, the residual volume must be monitored, either by ultrasound or bladder catheterization. In patients that do not perform catheterization, if the residual volume is higher than 150mL,
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Figure 3 - Botulinum toxin injection sites into bladder. (Image
courtesy of Allergan, an AbbVie company)

Side effects
Urinary tract infection and urinary retention are the most frequently observed adverse effects in patients with detrusor overactivity
undergoing treatment with botulinum toxin (53,
55). Other reported adverse events are less frequent, and they include procedure-related pain,
macroscopic hematuria and autonomic dysfunction, generalized weakness, asthenia, malaise,
and flu-like symptoms (55). There is no increase
of the number of adverse event cases by repeating the botulinum toxin injection (53).
Bladder augmentation - Ente-

establishing the intermittent self-catheterization is
suggested (48, 49). There is not a fixed schedule
for periodical evaluations. Botulinum toxin must
be re-injected when recurrence of urinary symptoms, especially urinary incontinence is verified
(on average, 9 months). The minimal interval for
botulinum toxin re-injection is 12 weeks, so that
anti-toxin antibody formation is not induced (48).

rocystoplasty
		
The surgical bladder augmentation is indicated for the treatment of neurogenic detrusor overactivity when the intravesical
botulinum toxin injection fails or in cases of
low bladder compliance. The objective of bladder augmentation is to increase bladder capacity and compliance, and with this, to reestablish
urinary continence and protect the upper urinary tract against potential deleterious effects
of high vesical pressure or chronic urinary retention (56-58). Any intestinal segment - either

Figure 4: A) Enterocystoplasty procedure: open bladder (appearance of an open scallop or clam) with the Foley catheter
and detubulized ileum segment being anastomosed to the bladder; B) Cystouretrography before the enterocystoplasty:
trabeculated bladder with multiple diverticulae; C) Cystouretrography after the enterocystoplasty.
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of the small intestine or colon - and even a
portion of the stomach may be used in bladder augmentation (Figure-4). Problems related
to fluid reabsorption led to the complete abandonment of the use of jejunum for this practice.
Ileum is the intestinal portion of choice to surgically augment the bladder (enterocystoplasty). Cecum, colon, and sigmoid are alternatives
(56). (Grade of recommendation: Strong; Quality of evidence: Moderate).
There are few studies and limited evidence on bladder auto-augmentation, and most
of them are in a pediatric population. The success rate for neurogenic detrusor overactivity
cases is 50%, against 92% success with enterocystoplasty (59, 60).

Post-op follow-up
There may be a demand of approximately three months to adapt to the new functional
pattern. Six months following the surgery, a cystography and an urodynamic study must be performed. If there is good capacity, compliance and
good bladder emptying, a urinary tract ultrasound
must be performed every six months. An abdomen x-ray exam must be performed every at least
two years to identify bladder stones (56). In case
of ileocystoplasty, a metabolic evaluation through
laboratory tests must be performed if metabolic
acidosis symptoms are identified (56, 58). From
the fifth year following bladder augmentation on,
an annual cystoscopy helps in the early identification of malignant neoplasms (56).

Contraindications for enterocystoplasty
The existence of intrinsic intestinal disease
(e.g., Chron’s disease), post-radiotherapy intestinal
abnormalities, inability for or non-acceptance of
intermittent self-catheterization are contraindications for enterocystoplasty. Partial kidney failure
is seen as a relative contraindication, once most
of neurogenic bladder-sphincter dysfunction patients maintain the renal function stable, and in
some cases, they even show a reduction in the
renal function decline speed following a bladder
augmentation (56).

Complications
The use of small bowel segment usually
does not lead to changes in the digestive and intestinal absorptive processes. However, approximately one third of bladder-sphincter dysfunction
patients undergoing enterocystoplasty progress
with increased evacuation frequency, while one
quarter shows post-enterocystoplasty fecal incontinence (61). The use of a more extensive intestinal
segment of the ileus terminal portion may lead to
a change of vitamin-B12 absorption, and as a result, anemia. Hematologic monitoring is required
in the post-op follow-up (62, 63).
With regard to complications resulting
from the intracavitary surgical approach, approximately 10% of patients will have intestinal obstruction due to post-ileocystoplasty adherence.
Spontaneous perforation occurs in 5-10% of bladder augmentations, usually in the intestinal segment used for augmentation or in the anastomosis
area with primitive bladder (60, 61, 64). The most
common cause is the increase of intra-reservoir
pressure secondary to drainage deficit. The diagnosis is based on clinical symptoms and imaging
studies, such as ultrasound and cystography. It is
worth highlighting that up to 20% of perforation
cases may have a false negative result upon cystography (65). Minor leakages may be conducted

Pre-op preparation
An evaluation of the patient’s clinical
and psychiatric conditions and certification of
the acceptance of intermittent self-catheterization (26-100% need intermittent self-catheterization post-operatively) are required, as well as
guidance on the potential need for future interventions to achieve urinary continence (56). The
upper urinary tract functioning must be verified
through laboratory tests and imaging methods.
Intestinal preparation must be individualized, in
accordance with each patient’s evacuation pattern. The current trend is not to perform an extensive intestinal preparation, except in major
bowel repletion cases.
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conservatively with vesical drainage with a catheter. Situations with a higher urinary output to the
pelvic and peritoneal cavity must be managed by
surgical approach.
The formation of bladder stones is more
likely to occur the longer the time elapsed since bladder augmentation. The likelihood of
bladder stone formation is higher in cases in
which bladder augmentation and urinary diversion are associated, such as Mitrofanoff
conduit. The chances of bladder calculi recurrence within two years are 30% (65). Periodic bladder irrigation does not seem to reduce
stone formation (66). When there is a urinary
diversion, endoscopic handling becomes limited and the chances of residual fragments increase.
Asymptomatic bacteriuria occurs in 50100% of patients following bladder augmentation;
however, symptomatic infections are observed in
4-43% only (56, 65).
The late development of malignant neoplasms in patients with bladder augmentation
due to neurogenic dysfunction is relatively rare
and less frequent when compared with diversions
such as ileal conduit and ureterosigmoidostomy.
Periodic evaluation by cystoscopy five years from
bladder augmentation and collection of oncotic
cytology may be used in the diagnostic evaluation
of this complication (65).
Metabolic disorders following bladder
augmentation result from the absorption of substances present in the urine by the intestinal mucosa, such as water, sodium, hydrogen ion, ammonia and chloride, and the increased excretion of
potassium and bicarbonate. As a result, in enterocystoplasty, there is a risk of developing hyperchloremic metabolic acidosis (67). Most patients
undergoing enterocystoplasty are asymptomatic.
When patients become symptomatic, oral administration of sodium bicarbonate is indicated to
control the metabolic acidosis. Bone complications secondary to chronic acidosis is more frequently observed in children undergoing bladder
augmentation. In adults, bone complications are
less significant. Segments that are less commonly
used in bladder, jejunum and colon augmentation,

respectively, lead to higher water absorption and
hyperchloremic metabolic alkalosis (67).
Sacral Neuromodulation
Sacral neuromodulation has been evaluated in patients with neurogenic bladder (6870). Its use in this category of patients, however,
is still debatable. There are case series that show
some results in selected patients. However, there is a lack of randomized studies and international guidelines do not recommend its routine
use. (70) (Grade of recommendation: Conditional; Quality of evidence: Low).
Sphincter
Pharmacological treatment
A number of drugs, including alpha-adrenergic agonists, estrogens and tricyclic antidepressants, and duloxetine may be used to increase
the resistance to urine output. However, there are
no studies showing high-level evidence in neurologic patients (71). (Grade of recommendation:
Weak; Quality of evidence: Low)
Surgical treatment
Slings
		
Autologous fascial sling surgery
is recommended for individuals with neurogenic
stress incontinence. Sling is a treatment of choice for women with neurogenic urethral sphincter
failure. Studies evaluating slings (puboprostatic,
transobturator, TVT, pubovaginal) associated with
bladder augmentation or associated with intradetrusor botulinum toxin injection showed favorable incontinence control results (72-79). One study comparing TVT and pubovaginal (PVS) slings
showed similar failure rates in both interventions.
Some quality-of-life domains were better in the
PVS group than in the TVT group (79). However,
due to the lack of a control group in most studies as well as the low methodological quality and
small population, recommending one type of sling
over the other is not possible. Thus, the aponeurotic sling is preferably recommended for women
with neurogenic incontinence (77). (Grade of Recommendation: Strong [for women]; Quality of
Evidence: Moderate [for women]).
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A systematic review published in 2016
included 15 non-randomized studies that used
male urethral slings to treat neurogenic urinary
incontinence. Of the 108 men included in those
studies, 26 were treated with synthetic slings.
The average success rate was 58%. Complications occurred in 14% of cases, with surgical re-interventions in 7%. There was no statistically
significant difference in the success rate when
compared the sling technique and artificial urinary sphincter implant. However, more surgical
re-interventions were necessary after implantation of artificial sphincter compared to slings
(n=8 studies, mean=51±25% vs. n=14 studies,
mean=7±9%; P <0.003) (80). For men with neurogenic sphincter deficiency, the use of slings
seems to have modest results, and new studies
with a higher level of scientific evidence to demonstrate their efficacy are needed (Grade of
recommendation: Conditional [for men]; Quality of evidence: Low [for men]).
Artificial urinary sphincter
Artificial urinary sphincter is recommended for individuals with neurogenic urethral
sphincter failure. This is the procedure of choice
in males with this dysfunction. Patients using artificial sphincters - the most consistently studied is
AMS 800® - usually have high rates of continence
(ranging from 70-92%) post-surgery (81-96). The
most frequent adverse events were infection, erosion, and re-operation (92-96). There are no studies comparing two different sphincter models nor
comparing them with slings (76). Therefore, based
on the current clinical practice, the use of AMS
800® sphincter is recommended in adult patients
with neurogenic urethral sphincter failure (Grade
of recommendation: Strong; Quality of evidence:
Moderate).
It is advisable to monitor the upper urinary tract following artificial urinary sphincter surgery (e.g., performing annual ultrasound
exams), as some individuals may have their
bladder filling function deteriorated after treatment of neurogenic stress urinary incontinence.

Emptying dysfunction
Bladder
Pharmacological treatment
In those patients with underactive detrusor, the use of drugs that improve detrusor contractility has already been researched. However,
its use in clinical practice is controversial and
there is insufficient evidence to recommend its
routine use to improve bladder emptying (97).
(Grade of recommendation: Weak; Quality of
evidence: Low).
Intermittent catheterization (IC)/Intermittent self-catheterization (ISC)
Intermittent catheterization is the periodic
bladder emptying method in which a catheter is
introduced through the urethra or through a catheterizable conduit (such as Mitrofanoff or Monti
conduits) to the bladder or urinary reservoirs. This
is the procedure of choice for neurogenic lower
urinary tract dysfunction with incomplete bladder emptying due to detrusor contraction deficit,
or temporary or permanent urethral sphincter relaxation difficulty (98-107). In individuals with
neurogenic bladder dysfunction, intermittent
self-catheterization significantly reduces complications, such as urinary infection (UTI), fistulas, vesicoureteral reflux, urethral stenosis, and
hydronephrosis. Furthermore, ISC leads to reduced morbidity and mortality, in addition to considerably improving the quality of life (100, 102).
Hydrophilic catheters were designed to facilitate
the intermittent self-catheterization technique,
thereby providing patients with higher comfort
and reducing the complication rates. Hydrophilic catheters, despite the cost barrier in our community, have been associated with lower rates of
symptomatic urinary infection, even in the acute
spinal shock phase and hematuria, when compared with PVC catheters (101, 105, 106). Systematic reviews and meta-analyses revealed favorable
urinary infection and hematuria outcomes with
the use of hydrophilic catheters when compared
with PVC catheters (102, 106). Therefore, the use
of low friction catheter is suggested in patients
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showing repetitive infections and with previous
urethral lesions. A pharmacologic-economic study conducted in Brazil showed that the hydrophilic catheter is cost-effective for a spinal cord injury population from the perspective of the public
health system (107). (Grade of recommendation:
Strong; Quality of evidence: Moderate)
The frequency of the intermittent self-catheterization performance is determined by the
data obtained from the voiding diary. It depends
on the patient’s bladder functional capacity; fluid
ingestion; urodynamic parameters, such as bladder compliance; filling pressure; presence achieved in involuntary contractions; efficacy of the
drugs used; presence and availability of a caregiver; etc. It is important that the drained volume
is not superior to 400mL and must be regularly
verified (108, 109). Some factors may limit the
performance of intermittent self-catheterization,
such as obesity (mainly among women), urethral
lesions (diverticula and stenosis), motor sequels,
tremor or manual difficulty, cognitive impairment, lower limb hypertonia, hip prosthesis, neuropathic pain, etc.
Despite the controversies, the use of prophylactic antibiotics is not recommended, once
there is no evidence that it may reduce the incidence of symptomatic urinary infection episodes, although it reduces the incidence of asymptomatic bacteriuria. However, asymptomatic
bacteriuria should not be treated, except when
the patient undergoes surgical or endoscopic
handling (102, 105).
Intermittent self-catheterization complications
Intermittent self-catheterization is not free
of risks and complications. The most commonly
seen complications include urinary infections, bleeding upon handling, and urethral lesions (108).
The most frequent complication from intermittent self-catheterization is urinary tract infection (UTI). The prevalence of UTI associated
with intermittent self-catheterization is highly
variable in the Urology literature. This is due to
the different criteria used (109-111). Case series
with long-term follow-ups show that 42% of patients will have recurrent or persistent UTI (112).

It should be emphasized that the treatment of UTI
should only be carried out when symptoms are
present (113). Intravesical instillation of antibiotics after catheterization and the use of prophylactic low-dose oral antibiotic have been the subject
of some studies; however, the results are conflicting (114-116). The use of oral ascorbic acid only
seems to be helpful in association with antimicrobial agents (117).
Urethral trauma with the presence of bleeding is often observed on the onset of intermittent
self-catheterization, but it may persist in up to 3060% of patients in late phases (118-120). Mucosa
injury with false passage is also a frequent complication, which may occur due to the presence of
urethral stenosis, detrusor-sphincter dyssynergia
and increased prostatic volume. Urethral stenosis
is a late complication - on average, five years after
the onset of intermittent self-catheterization (119).
The low resistance caused by the catheter surface
with hydrophilic coating has been related to the
prevention of urethral complications with significant reduction of hematuria episodes (118).
Sphincter
Pharmacological treatment
Alpha-blockers may be initially used to
reduce sphincter resistance and avoid autonomic
dysreflexia, although their use is controversial,
and their results are limited (121). (Grade of recommendation: Weak; Quality of evidence: Low)
Surgical treatment - Sphincterotomy
Sphincterotomy is one of the options to
treat the incomplete bladder emptying in individuals with neurogenic bladder and should be
considered when intermittent self-catheterization is not an option, particularly when there
is a risk of upper urinary tract injury (122-126).
(Grade of recommendation: Strong, Quality of
evidence: Moderate)
A randomized study and a prospective cohort compared sphincterotomy with urethral stent
and urethral balloon. Sphincterotomy showed significant results in reducing the voiding pressure
and residual post-voiding volume three, six, and
12 months from the procedure in relation to the
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pre-procedure period. There was no significant
difference for micturition outcomes between the
groups (122, 123). However, the hospitalization
time, surgery duration, and post-procedure bleeding were significantly higher in the sphincterotomy group (122).
This technique is contraindicated for both
women and men with bladder acontratility or unable to adapt to a urine collecting system and it has
the potential to limit human reproduction (male
factor). Studies evaluating the urethral sphincterotomy showed high success rates in reducing
hydronephrosis or bilateral reflux; urinary infection; autonomic dysreflexia; increased bladder
emptying; reduction of lost detrusor pressure; and
reduction of voiding pressure (124-126). However,
this procedure leads to some complications such
as hematuria, bacteremia, recurrent urinary infection, high residual volume, and autonomic dysreflexia, in addition to failures such as incomplete
sphincterotomy, perineal spasticity, colon sclerosis; re-operation; urethral stenosis, and smooth
sphincter dyssynergia (124-126).
tions

rate evaluation, but it involves a 24-hour urine
collection to estimate creatinine excretion. Special care should be taken in incomplete collection
cases, as it may result in underestimation of the
renal function. GF rate is more accurately obtained with renal scintigraphy, which is especially
recommended when a low renal function is found
and in high-risk patients (3). Urine test does not
need to be a routine examination; it should be
especially guided by the patient’s symptoms (1).
The upper urinary tract must be monitored by ultrasound at regular intervals - every six
months in high-risk patients (1).
Urodynamic exam must be performed in
patients with lower urinary tract symptoms, particularly in cases where there is a risk of renal
complications. The exam may be repeated depending on risk factors that might reflect on the upper
urinary tract functioning (1, 2, 127, 128). It is a
fact that the indication for a urodynamic evaluation must be made according to the good medical
practice criteria when the symptoms do not allow
a clear diagnosis or when the empiric treatment
fails, as well as in cases where more invasive treatments are needed (3, 129, 130).
It is reasonable that any clinical changes
or changes in the control tests require investigation and specialized, targeted treatment. However,
we lack studies with high level of evidence on this
topic, and each recommendation must be seen on
an individual basis (1-3, 131). (Grade of recommendation: Strong, Quality of evidence: Low).

Monitoring Neuro-Urological dysfunc-

Neuro-urological disorders are often unstable, and their symptoms may vary considerably,
even within a relatively short period. For this reason, a regular follow-up is required. The main
problems relative to neurogenic lower urinary
tract dysfunctions are kidney failure, ureterohydronephrosis, recurrent urinary infection, and
impaired quality of life due to incontinence and
bladder emptying difficulty. Patient’s monitoring
has the purpose of avoiding the frequent infections, impeding renal lesion, and improving the
patient’s quality of life. Depending on the type of
underlying neurological pathology and the current symptom stability, the interval between initial and control investigations may vary; in many
cases, it should not exceed one to two years. In
high-risk patients (ex: high intravesical pressure),
this interval should be shorter (1-3).
Measuring blood creatinine and calculating the glomerular filtration (GF) rate yields a reasonable estimate of the renal function, with low
cost. Creatinine clearance provides a more accu-

CONFLICT OF INTEREST
None declared.
REFERENCES
1.

2.

231

Blok B, Castro-Diaz D, Del Popolo G, Groen J, Hamid R,
Karsenty G, et al. Summary of European Association of
Urology (EAU) Guidelines on Neuro-Urology 2020. [Internet].
Available at. <https://uroweb.org/guideline/neuro-urology/>
[No Authors] Urinary Incontinence in Neurological Disease:
Management of Lower Urinary Tract Dysfunction in
Neurological Disease. In: National Clinical Guideline Centre
(UK). Royal College of Physicians. London (UK); Published by
the National Clinical Guideline Centre. 2012; vol 1. pp. 47-311.

IBJU | NEUROGENIC BLADDER - TREATMENT RECOMMENDATIONS

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Panicker JN, Fowler CJ, Kessler TM. Lower urinary tract
dysfunction in the neurological patient: clinical assessment
and management. Lancet Neurol. 2015; 14:720-32.
Madersbacher H. The various types of neurogenic bladder
dysfunction: an update of current therapeutic concepts.
Paraplegia. 1990; 28:217-29.
Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran
J, et al. AMSTAR 2: a critical appraisal tool for systematic
reviews that include randomised or non-randomised studies
of healthcare interventions, or both. BMJ. 2017; 358:j4008.
Cumpston M, Li T, Page MJ, Chandler J, Welch VA, Higgins
JP, et al. Updated guidance for trusted systematic reviews:
a new edition of the Cochrane Handbook for Systematic
Reviews of Interventions. Cochrane Database Syst Rev.
2019;10:ED000142.
Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos
M, et al. The Newcastle-Ottawa Scale (NOS) for assessing
the quality of nonrandomised studies in meta-analyses.
[Internet]. Available at. <http://www.ohri.ca/programs/
clinical_epidemiology/oxford.asp>
Whiting PF, Rutjes AW, Westwood ME, Mallett S, Deeks JJ,
Reitsma JB, et al. QUADAS-2: a revised tool for the quality
assessment of diagnostic accuracy studies. Ann Intern Med.
2011; 155:529-36.
Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y,
Alonso-Coello P, et al. GRADE: an emerging consensus on
rating quality of evidence and strength of recommendations.
BMJ. 2008; 336:924-6.
Liu Y, Xu G, Luo M, Teng HF. Effects of Transcutaneous
Electrical Nerve Stimulation at Two Frequencies on Urinary
Incontinence in Poststroke Patients: A Randomized
Controlled Trial. Am J Phys Med Rehabil. 2016; 95:183-93.
Shen SX, Liu Y. A retrospective study of neuromuscular
electrical stimulation for treating women with post-stroke
incontinence. Medicine (Baltimore). 2018; 97:e11264.
Kabay S, Canbaz Kabay S, Cetiner M, Mestan E, Sevim M, Ayas
S, et al. The Clinical and Urodynamic Results of Percutaneous
Posterior Tibial Nerve Stimulation on Neurogenic Detrusor
Overactivity in Patients With Parkinson’s Disease. Urology.
2016; 87:76-81.
Gross T, Schneider MP, Bachmann LM, Blok BF, Groen J,
Hoen LA, et al. Transcutaneous Electrical Nerve Stimulation
for Treating Neurogenic Lower Urinary Tract Dysfunction: A
Systematic Review. Eur Urol. 2016; 69:1102-11.

14. Madhuvrata P, Singh M, Hasafa Z, Abdel-Fattah M.
Anticholinergic drugs for adult neurogenic detrusor
overactivity: a systematic review and meta-analysis. Eur
Urol. 2012; 62:816-30.
15. Novara G, Galfano A, Secco S, D’Elia C, Cavalleri S, Ficarra V,
et al. A systematic review and meta-analysis of randomized
controlled trials with antimuscarinic drugs for overactive
bladder. Eur Urol. 2008; 54:740-63.
16. Hood B, Andersson KE. Common theme for drugs effective in
overactive bladder treatment: inhibition of afferent signaling
from the bladder. Int J Urol. 2013; 20:21-7.
17. Nardulli R, Losavio E, Ranieri M, Fiore P, Megna G,
Bellomo RG, et al. Combined antimuscarinics for treatment
of neurogenic overactive bladder. Int J Immunopathol
Pharmacol. 2012; 25(1 Suppl):35S-41S.
18. Gajewski JB, Awad SA. Oxybutynin versus propantheline in
patients with multiple sclerosis and detrusor hyperreflexia. J
Urol. 1986; 135:966-8.
19. Stöhrer M, Mürtz G, Kramer G, Schnabel F, Arnold EP,
Wyndaele JJ; et al. Propiverine compared to oxybutynin in
neurogenic detrusor overactivity--results of a randomized,
double-blind, multicenter clinical study. Eur Urol. 2007;
51:235-42.
20. Madersbacher H, Stöhrer M, Richter R, Burgdörfer
H, Hachen HJ, Mürtz G. Trospium chloride versus
oxybutynin: a randomized, double-blind, multicentre trial
in the treatment of detrusor hyper-reflexia. Br J Urol.
1995; 75:452-6.
21. Schröder A, Albrecht U, Schnitker J, Reitz A, Stein R. Efficacy,
safety, and tolerability of intravesically administered 0.1%
oxybutynin hydrochloride solution in adult patients with
neurogenic bladder: A randomized, prospective, controlled
multi-center trial. Neurourol Urodyn. 2016; 35:582-8.
22. Fader M, Glickman S, Haggar V, Barton R, Brooks R, MaloneLee J. Intravesical atropine compared to oral oxybutynin for
neurogenic detrusor overactivity: a double-blind, randomized
crossover trial. J Urol. 2007; 177:208-13.
23. Ethans KD, Nance PW, Bard RJ, Casey AR, Schryvers OI.
Efficacy and safety of tolterodine in people with neurogenic
detrusor overactivity. J Spinal Cord Med. 2004; 27:214-8.
24. Van Kerrebroeck PE, Amarenco G, Thüroff JW, Madersbacher
HG, Lock MT, Messelink EJ, et al. Dose-ranging study of
tolterodine in patients with detrusor hyperreflexia. Neurourol
Urodyn. 1998; 17:499-512.

232

IBJU | NEUROGENIC BLADDER - TREATMENT RECOMMENDATIONS

25. Amarenco G, Sutory M, Zachoval R, Agarwal M, Del Popolo
G, Tretter R, et al. Solifenacin is effective and well tolerated
in patients with neurogenic detrusor overactivity: Results
from the double-blind, randomized, active- and placebocontrolled SONIC urodynamic study. Neurourol Urodyn.
2017; 36:414-21.
26. Zinner N. Darifenacin: a muscarinic M3-selective receptor
antagonist for the treatment of overactive bladder. Expert
Opin Pharmacother. 2007; 8:511-23.
27. Yeaw J, Benner JS, Walt JG, Sian S, Smith DB. Comparing
adherence and persistence across 6 chronic medication
classes. J Manag Care Pharm. 2009; 15:728-40.
28. Sexton CC, Notte SM, Maroulis C, Dmochowski RR,
Cardozo L, Subramanian D, et al. Persistence and adherence
in the treatment of overactive bladder syndrome with
anticholinergic therapy: a systematic review of the literature.
Int J Clin Pract. 2011; 65:567-85.
29. Chapple CR, Nazir J, Hakimi Z, Bowditch S, Fatoye F, Guelfucci
F, et al. Persistence and Adherence with Mirabegron versus
Antimuscarinic Agents in Patients with Overactive Bladder:
A Retrospective Observational Study in UK Clinical Practice.
Eur Urol. 2017; 72:389-99.
30. Krebs J, Scheel-Sailer A, Oertli R, Pannek J. The effects of
antimuscarinic treatment on the cognition of spinal cord
injured individuals with neurogenic lower urinary tract
dysfunction: a prospective controlled before-and-after study.
Spinal Cord. 2018; 56:22-27.
31. Wöllner J, Pannek J. Initial experience with the treatment
of neurogenic detrusor overactivity with a new β-3 agonist
(mirabegron) in patients with spinal cord injury. Spinal Cord.
2016; 54:78-82.
32. Zachariou A, Filiponi M, Baltogiannis D, Giannakis J,
Dimitriadis F, Tsounapi P, et al. Effective treatment of
neurogenic detrusor overactivity in multiple sclerosis
patients using desmopressin and mirabegron. Can J Urol.
2017; 24:9107-13.
33. Krhut J, Borovička V, Bílková K, Sýkora R, Míka D, Mokriš J,
et al. Efficacy and safety of mirabegron for the treatment of
neurogenic detrusor overactivity-Prospective, randomized,
double-blind, placebo-controlled study. Neurourol Urodyn.
2018; 37:2226-33.
34. Chen SF, Kuo HC. Therapeutic efficacy of low-dose
(25 mg) mirabegron therapy for patients with mild to
moderate overactive bladder symptoms due to central
nervous system diseases. Low Urin Tract Symptoms.
2019; 11:O53-O58.

35. Blauwet MB, Dorrepaal C, Siddiqui E, Martin NE. Mirabegron
for the treatment of overactive bladder: a prespecified
pooled efficacy analysis and pooled safety analysis of three
randomised, double-blind, placebo-controlled, phase III
studies. Int J Clin Pract. 2013; 67:619-32.
36. Chapple CR, Kaplan SA, Mitcheson D, Klecka J, Cummings
J, Drogendijk T, et al. Randomized double-blind, activecontrolled phase 3 study to assess 12-month safety and
efficacy of mirabegron, a β(3)-adrenoceptor agonist, in
overactive bladder. Eur Urol. 2013; 63:296-305.
37. Chancellor MB, Patel V, Leng WW, Shenot PJ, Lam W, Globe DR,
et al. OnabotulinumtoxinA improves quality of life in patients with
neurogenic detrusor overactivity. Neurology. 2013; 81:841-8.
38. Chen YC, Kuo HC. The therapeutic effects of repeated detrusor
injections between 200 or 300 units of onabotulinumtoxinA
in chronic spinal cord injured patients. Neurourol Urodyn.
2014; 33:129-34.
39. Cheng T, Shuang WB, Jia DD, Zhang M, Tong XN, Yang WD,
et al. Efficacy and Safety of OnabotulinumtoxinA in Patients
with Neurogenic Detrusor Overactivity: A Systematic Review
and Meta-Analysis of Randomized Controlled Trials. PLoS
One. 2016; 11:e0159307.
40. Gu HY, Song JK, Zhang WJ, Xie J, Yao QS, Zeng WJ, et
al. A systematic review and meta-analysis of effectiveness
and safety of therapy for overactive bladder using
botulinum toxin A at different dosages. Oncotarget. 2017;
8:90338-50.
41. Hui C, Keji X, Chonghe J, Ping T, Rubiao O, Jianweng Z, et
al. Combined detrusor-trigone BTX-A injections for urinary
incontinence secondary to neurogenic detrusor overactivity.
Spinal Cord. 2016; 54:46-50.
42. Šámal V, Mečl J, Šrám J. Submucosal administration of
onabotulinumtoxinA in the treatment of neurogenic detrusor
overactivity: pilot single-centre experience and comparison
with standard injection into the detrusor. Urol Int. 2013;
91:423-8.
43. Sussman D, Patel V, Del Popolo G, Lam W, Globe D,
Pommerville P. Treatment satisfaction and improvement
in health-related quality of life with onabotulinumtoxinA
in patients with urinary incontinence due to neurogenic
detrusor overactivity. Neurourol Urodyn. 2013; 32:2429.
44. Yuan H, Cui Y, Wu J, Peng P, Sun X, Gao Z. Efficacy and
Adverse Events Associated With Use of OnabotulinumtoxinA
for Treatment of Neurogenic Detrusor Overactivity: A MetaAnalysis. Int Neurourol J. 2017; 21:53-61.

233

IBJU | NEUROGENIC BLADDER - TREATMENT RECOMMENDATIONS

45. Apostolidis A, Thompson C, Yan X, Mourad S. An exploratory,
placebo-controlled, dose-response study of the efficacy and
safety of onabotulinumtoxinA in spinal cord injury patients
with urinary incontinence due to neurogenic detrusor
overactivity. World J Urol. 2013; 31:1469-74.
46. Apostolidis A, Haferkamp A, Aoki KR. Understanding the
Role of Botulinum Toxin A in the Treatment of the Overactive
Bladder-More than Just Muscle Relaxation. Eur Urol Suppl.
2006; 5:670-8.
47. Gerridzen RG, Thijssen AM, Dehoux E. Risk factors for upper
tract deterioration in chronic spinal cord injury patients. J
Urol. 1992; 147:416-8.
48. Cruz F, Herschorn S, Aliotta P, Brin M, Thompson C, Lam W,
et al. Efficacy and safety of onabotulinumtoxinA in patients
with urinary incontinence due to neurogenic detrusor
overactivity: a randomised, double-blind, placebo-controlled
trial. Eur Urol. 2011; 60:742-50.
49. Ginsberg D, Gousse A, Keppenne V, Sievert KD, Thompson
C, Lam W, et al. Phase 3 efficacy and tolerability study
of onabotulinumtoxinA for urinary incontinence from
neurogenic detrusor overactivity. J Urol. 2012; 187:2131-9.
50. Karsenty G, Denys P, Amarenco G, De Seze M, Gamé X, Haab
F, et al. Botulinum toxin A (Botox) intradetrusor injections
in adults with neurogenic detrusor overactivity/neurogenic
overactive bladder: a systematic literature review. Eur Urol.
2008; 53:275-87.
51. Schurch B, Denys P, Kozma CM, Reese PR, Slaton T, Barron
R. Reliability and validity of the Incontinence Quality of
Life questionnaire in patients with neurogenic urinary
incontinence. Arch Phys Med Rehabil. 2007; 88:646-52.
52. Gaillet S, Bardot P, Bernuz B, Boissier R, Lenne-Aurier K, ThiryEscudier I, et al. Five years follow-up study and failures analysis
of Botulinum toxin repeated injections to treat neurogenic
detrusor overactivity. Prog Urol. 2012; 22:1064-70.
53. Kennelly M, Dmochowski R, Ethans K, Karsenty G, SchulteBaukloh H, Jenkins B, et al. Long-term efficacy and safety
of onabotulinumtoxinA in patients with urinary incontinence
due to neurogenic detrusor overactivity: an interim analysis.
Urology. 2013; 81:491-7.
54. Kuo HC, Liao CH, Chung SD. Adverse events of intravesical
botulinum toxin a injections for idiopathic detrusor
overactivity: risk factors and influence on treatment outcome.
Eur Urol. 2010; 58:919-26.
55. MacDonald R, Fink HA, Huckabay C, Monga M, Wilt TJ.
Botulinum toxin for treatment of urinary incontinence due
to detrusor overactivity: a systematic review of effectiveness
and adverse effects. Spinal Cord. 2007; 45:535-41.

56. Greenwell TJ, Venn SN, Mundy AR. Augmentation
cystoplasty. BJU Int. 2001; 88:511-25.
57. Vainrib M, Reyblat P, Ginsberg DA. Differences in urodynamic
study variables in adult patients with neurogenic bladder
and myelomeningocele before and after augmentation
enterocystoplasty. Neurourol Urodyn. 2013; 32:250-3.
58. Dantas RAF, Calisto FCFS, Vilar FO, Araujo LAP, Lima SVC.
Nonsecretory intestinocystoplasty: postoperative outcomes
of 25 years. Int Braz J Urol. 2019; 45:681-5.
59. Swami KS, Feneley RC, Hammonds JC, Abrams P. Detrusor
myectomy for detrusor overactivity: a minimum 1-year
follow-up. Br J Urol. 1998; 81:68-72.
60. Beier-Holgersen R, Kirkeby LT, Nordling J. ‘Clam’
ileocystoplasty. Scand J Urol Nephrol. 1994; 28:55-8.
61. Singh G, Thomas DG. Bowel problems after enterocystoplasty.
Br J Urol. 1997; 79:328-32.
62. Steiner MS, Morton RA, Marshall FF. Vitamin B12 deficiency in
patients with ileocolic neobladders. J Urol. 1993; 149:255-7.
63. Krishna A, Gough DC, Fishwick J, Bruce J. Ileocystoplasty in
children: assessing safety and success. Eur Urol. 1995; 27:62-6.
64. Rushton HG, Woodard JR, Parrott TS, Jeffs RD,
Gearhart JP. Delayed bladder rupture after augmentation
enterocystoplasty. J Urol. 1988; 140:344-6.
65. Gough DC. Enterocystoplasty. BJU Int. 2001; 88:739-43.
66. Brough RJ, O’Flynn KJ, Fishwick J, Gough DC. Bladder
washout and stone formation in paediatric enterocystoplasty.
Eur Urol. 1998; 33:500-2.
67. Nurse DE, Mundy AR. Metabolic complications of cystoplasty.
Br J Urol. 1989; 63:165-70.
68. Lay AH, Das AK. The role of neuromodulation in patients
with neurogenic overactive bladder. Curr Urol Rep. 2012;
13:343-7.
69. Hohenfellner M, Humke J, Hampel C, Dahms S, Matzel K,
Roth S, et al. Chronic sacral neuromodulation for treatment
of neurogenic bladder dysfunction: long-term results with
unilateral implants. Urology. 2001; 58:887-92.
70. Averbeck MA, Moreno-Palacios J, Aparicio A. Is there
a role for sacral neuromodulation in patients with
neurogenic lower urinary tract dysfunction? Int Braz J
Urol. 2020; 46:891-901.
71. Game X, Cornu JN, Robert G, Descazeaud A, Droupy S,
Benard-Laribiere A, et al. Les médicaments de l’urètre [Drug
therapy of urethral diseases]. Prog Urol. 2013; 23:1287-98.
72. Daneshmand S, Ginsberg DA, Bennet JK, Foote J, Killorin W,
Rozas KP, et al. Puboprostatic sling repair for treatment of
urethral incompetence in adult neurogenic incontinence. J
Urol. 2003; 169:199-202.

234

IBJU | NEUROGENIC BLADDER - TREATMENT RECOMMENDATIONS

73. Herschorn S, Radomski SB. Fascial slings and bladder neck
tapering in the treatment of male neurogenic incontinence. J
Urol. 1992; 147:1073-5.
74. Karsenty G, Chartier-Kastler E, Mozer P, Even-Schneider A,
Denys P, Richard F. A novel technique to achieve cutaneous
continent urinary diversion in spinal cord-injured patients
unable to catheterize through native urethra. Spinal Cord.
2008; 46:305-10.
75. Patki P, Woodhouse JB, Patil K, Hamid R, Shah J. An effective
day case treatment combination for refractory neuropathic
mixed incontinence. Int Braz J Urol. 2008; 34:63-71.
76. Farag F, Koens M, Sievert KD, De Ridder D, Feitz W,
Heesakkers J. Surgical treatment of neurogenic stress urinary
incontinence: A systematic review of quality assessment and
surgical outcomes. Neurourol Urodyn. 2016; 35:21-5.
77. Athanasopoulos A, Gyftopoulos K, McGuire EJ. Treating
stress urinary incontinence in female patients with
neuropathic bladder: the value of the autologous fascia
rectus sling. Int Urol Nephrol. 2012; 44:1363-7.
78. Fontaine E, Bendaya S, Desert JF, Fakacs C, Le Mouel MA,
Beurton D. Combined modified rectus fascial sling and
augmentation ileocystoplasty for neurogenic incontinence in
women. J Urol. 1997; 157:109-12.
79. El-Azab AS, El-Nashar SA. Midurethral slings versus the
standard pubovaginal slings for women with neurogenic stress
urinary incontinence. Int Urogynecol J. 2015; 26:427-32.
80. Farag F, Koens M, Sievert KD, De Ridder D, Feitz W,
Heesakkers J. Surgical treatment of neurogenic stress
urinary incontinence: A systematic review of quality
assessment and surgical outcomes. Neurourol Urodyn.
2016; 35:21-5.
81. Gonzalez R, Dewolf WC. The artificial bladder sphincter
AS-721 for the treatment of incontinence in patients with
neurogenic bladder. J Urol. 1979; 121:71-2.
82. Barrett DM, Furlow WL. The management of severe
urinary incontinence in patients with myelodysplasia by
implantation of the AS 791/792 urinary sphincter device. J
Urol. 1982; 128:484-6.
83. Light JK, Flores FN, Scott FB. Use of the AS792 artificial
sphincter following urinary undiversion. J Urol. 1983;
129:548-51.
84. Jakobsen H, Hald T. Management of neurogenic urinary
incontinence with AMS artificial urinary sphincter. Scand J
Urol Nephrol. 1986; 20:137-41.
85. Singh G, Thomas DG. Artificial urinary sphincter in patients with
neurogenic bladder dysfunction. Br J Urol. 1996; 77:252-5.

86. Costa P, Mottet N, Rabut B, Thuret R, Ben Naoum K, Wagner
L. The use of an artificial urinary sphincter in women with
type III incontinence and a negative Marshall test. J Urol.
2001; 165:1172-6.
87. Murphy S, Rea D, O’Mahony J, McDermott TE, Thornhill J,
Butler M, et al. A comparison of the functional durability of
the AMS 800 artificial urinary sphincter between cases with
and without an underlying neurogenic aetiology. Ir J Med
Sci. 2003; 172:136-8.
88. Lai HH, Hsu EI, Teh BS, Butler EB, Boone TB. 13 years of
experience with artificial urinary sphincter implantation at
Baylor College of Medicine. J Urol. 2007; 177:1021-5.
89. Chartier-Kastler E, Ayoub N, Richard F, Ruffion A.
Chirurgie prothétique de l’incontinence urinaire d’effort par
insuffisance sphinctérienne neurologique Prosthetic surgery
for stress urinary incontinence due to neurogenic sphincter
incompetence. Prog Urol. 2007; 17:600-8.
90. Bersch U, Göcking K, Pannek J. The artificial urinary
sphincter in patients with spinal cord lesion: description of
a modified technique and clinical results. Eur Urol. 2009;
55:687-93.
91. Chartier Kastler E, Genevois S, Gamé X, Denys P, Richard
F, Leriche A, et al. Treatment of neurogenic male urinary
incontinence related to intrinsic sphincter insufficiency
with an artificial urinary sphincter: a French retrospective
multicentre study. BJU Int. 2011; 107:426-32.
92. Costa P, Poinas G, Ben Naoum K, Bouzoubaa K, Wagner
L, Soustelle L, et al. Long-term results of artificial urinary
sphincter for women with type III stress urinary incontinence.
Eur Urol. 2013; 63:753-8.
93. Phé V, Léon P, Ambrogi V, Rouprêt M, Mozer P, Denys
P, et al. Long-term functional results of artificial urinary
sphincter AMS 800® in neurological patients. [Internet].
Annals of Physical and Rehabilitation Medicine.
2014;57:e90. Available at. <https://www.em-consulte.com/
article/897914/article/long-term-functional-results-ofartificial-urinary>
94. Sandri S, D’Urbano, F. Long-term outcomes after AMS 800
artificial urinary sphincter implantation in men with stress
urinary incontinence: Review of 150 patients. Eur Urol
Suppl. 2017;16: e1207-e1208.
95. Phé V, Léon P, Granger B, Denys P, Bitker MO, Mozer P, et al.
Stress urinary incontinence in female neurological patients:
long-term functional outcomes after artificial urinary
sphincter (AMS 800TM) implantation. Neurourol Urodyn.
2017; 36:764-9.

235

IBJU | NEUROGENIC BLADDER - TREATMENT RECOMMENDATIONS

96. Guillot-Tantay C, Chartier-Kastler E, Mozer P, Bitker MO,
Richard F, Ambrogi V, et al. Traitement de l’incontinence
urinaire masculine neurologique par le sphincter urinaire
artificiel AMS 800™ (Boston Scientific, Boston, États-Unis):
résultats à très long terme (>25ans) [Male neurogenic stress
urinary incontinence treated by artificial urinary sphincter
AMS 800™ (Boston Scientific, Boston, USA): Very long-term
results (>25years)]. Prog Urol. 2018; 28:39-47.
97. Barendrecht MM, Oelke M, Laguna MP, Michel MC. Is the
use of parasympathomimetics for treating an underactive
urinary bladder evidence-based? BJU Int. 2007; 99:749-52.
98. Lapides J, Diokno AC, Silber SJ, Lowe BS. Clean, intermittent
self-catheterization in the treatment of urinary tract disease.
J Urol. 1972; 107:458-61.
99. Truzzi JC, Almeida FM, Nunes EC, Sadi MV. Residual urinary
volume and urinary tract infection--when are they linked? J
Urol. 2008; 180:182-5.
100. Chavarriaga J, Fernández N, Campo MAO, Bolivar J, Patiño G,
Perez J. Self-perception, quality of life and ease of catheterization
in patients with continent urinary diversion with the mitrofanoff
principle. Int Braz J Urol. 2020; 46:743-51.
101. De Ridder DJ, Everaert K, Fernández LG, Valero JV, Durán
AB, Abrisqueta ML, et al. Intermittent catheterisation with
hydrophilic-coated catheters (SpeediCath) reduces the
risk of clinical urinary tract infection in spinal cord injured
patients: a prospective randomised parallel comparative
trial. Eur Urol. 2005; 48:991-5.
102. Bermingham SL, Hodgkinson S, Wright S, Hayter E,
Spinks J, Pellowe C. Intermittent self catheterisation with
hydrophilic, gel reservoir, and non-coated catheters: a
systematic review and cost effectiveness analysis. BMJ.
2013; 346:e8639.
103. Vapnek JM, Maynard FM, Kim J. A prospective
randomized trial of the LoFric hydrophilic coated catheter
versus conventional plastic catheter for clean intermittent
catheterization. J Urol. 2003; 169:994-8.
104. Cardenas DD, Hoffman JM. Hydrophilic catheters versus
noncoated catheters for reducing the incidence of urinary
tract infections: a randomized controlled trial. Arch Phys
Med Rehabil. 2009; 90:1668-71.
105. Cardenas DD, Moore KN, Dannels-McClure A, Scelza WM,
Graves DE, Brooks M, Busch AK. Intermittent catheterization
with a hydrophilic-coated catheter delays urinary tract
infections in acute spinal cord injury: a prospective,
randomized, multicenter trial. PM R. 2011; 3:408-17.

106. Li L, Ye W, Ruan H, Yang B, Zhang S, Li L. Impact of
hydrophilic catheters on urinary tract infections in people
with spinal cord injury: systematic review and metaanalysis of randomized controlled trials. Arch Phys Med
Rehabil. 2013; 94:782-7.
107. Truzzi JC, Teich V, Pepe C. Can hydrophilic coated catheters
be beneficial for the public healthcare system in Brazil? A cost-effectiveness analysis in patients with spinal cord
injuries. Int Braz J Urol. 2018; 44:121-31.
108. Wyndaele JJ. Complications of intermittent catheterization:
their prevention and treatment. Spinal Cord. 2002; 40:536-41.
109. Bakke A, Digranes A, Høisaeter PA. Physical predictors
of infection in patients treated with clean intermittent
catheterization: a prospective 7-year study. Br J Urol.
1997; 79:85-90.
110. Donovan WH, Stolov WC, Clowers DE, Clowers MR.
Bacteriuria during intermittent catheterization following
spinal cord injury. Arch Phys Med Rehabil. 1978; 59:351-7.
111. Maynard FM, Diokno AC. Urinary infection and
complications during clean intermittent catheterization
following spinal cord injury. J Urol. 1984; 132:943-6.
112. Wyndaele JJ, Maes D. Clean intermittent self-catheterization:
a 12-year followup. J Urol. 1990; 143:906-8.
113. Lewis RI, Carrion HM, Lockhart JL, Politano VA. Significance
of asymptomatic bacteriuria in neurogenic bladder disease.
Urology. 1984; 23:343-7.
114. Pearman JW. The value of kanamycin-colistin bladder
instillations in reducing bacteriuria during intermittent
catheterisation of patients with acute spinal cord injury. Br J
Urol. 1979; 51:367-74.
115. Haldorson AM, Keys TF, Maker MD, Opitz JL. Nonvalue
of neomycin instillation after intermittent urinary
catheterization. Antimicrob Agents Chemother. 1978;
14:368-70.
116. Paradella AC, Musegante AF, Brites C. Comparison of
different antibiotic protocols for asymptomatic bacteriuria
in patients with neurogenic bladder treated with botulinum
toxin A. Braz J Infect Dis. 2016; 20:623-6.
117. Murphy FJ, Zelman S, Mau W. Ascorbic acid as a urinary
acidifying agent. 2. Its adjunctive role in chronic urinary
infection. J Urol. 1965; 94:300-3.
118. Webb RJ, Lawson AL, Neal DE. Clean intermittent selfcatheterisation in 172 adults. Br J Urol. 1990; 65:20-3.

236

IBJU | NEUROGENIC BLADDER - TREATMENT RECOMMENDATIONS

119. Perrouin-Verbe B, Labat JJ, Richard I, Mauduyt de la Greve
I, Buzelin JM, Mathe JF. Clean intermittent catheterisation
from the acute period in spinal cord injury patients. Long
term evaluation of urethral and genital tolerance. Paraplegia.
1995; 33:619-24.
120. Stensballe J, Looms D, Nielsen PN, Tvede M. Hydrophiliccoated catheters for intermittent catheterisation reduce
urethral micro trauma: a prospective, randomised,
participant-blinded, crossover study of three different types
of catheters. Eur Urol. 2005; 48:978-83.
121. Abrams P, Amarenco G, Bakke A, Buczyński A, CastroDiaz D, Harrison S, et al. Tamsulosin: efficacy and safety
in patients with neurogenic lower urinary tract dysfunction
due to suprasacral spinal cord injury. J Urol. 2003; 170(4
Pt 1):1242-51.
122. Chancellor MB, Rivas DA, Abdill CK, Karasick S, Ehrlich SM,
Staas WE. Prospective comparison of external sphincter
balloon dilatation and prosthesis placement with external
sphincterotomy in spinal cord injured men. Arch Phys Med
Rehabil. 1994; 75:297-305.
123. Chancellor MB, Bennett C, Simoneau AR, Finocchiaro
MV, Kline C, Bennett JK, et al. Sphincteric stent versus
external sphincterotomy in spinal cord injured men:
prospective randomized multicenter trial. J Urol. 1999;
161:1893-8.
124. Fontaine E, Hajri M, Rhein F, Fakacs C, Le Mouel MA, Beurton
D. Reappraisal of endoscopic sphincterotomy for posttraumatic neurogenic bladder: a prospective study. J Urol.
1996; 155:277-80.
125. Reynard JM, Vass J, Sullivan ME, Mamas M. Sphincterotomy
and the treatment of detrusor-sphincter dyssynergia: current
status, future prospects. Spinal Cord. 2003; 41:1-11.

126. Mahfouz W, Corcos J. Management of detrusor external
sphincter dyssynergia in neurogenic bladder. Eur J Phys
Rehabil Med. 2011; 47:639-50.
127. de Sèze M, Ruffion A, Denys P, Joseph PA, Perrouin-Verbe
B; GENULF. The neurogenic bladder in multiple sclerosis:
review of the literature and proposal of management
guidelines. Mult Scler. 2007; 13:915-28.
128. Ghezzi A, Carone R, Del Popolo G, Amato MP, Bertolotto A,
Comola M, et al. Recommendations for the management of
urinary disorders in multiple sclerosis: a consensus of the
Italian Multiple Sclerosis Study Group. Neurol Sci. 2011;
32:1223-31.
129. Bosch JL, Cardozo L, Hashim H, Hilton P, Oelke M, Robinson
D. Constructing trials to show whether urodynamic studies
are necessary in lower urinary tract dysfunction. Neurourol
Urodyn. 2011; 30:735-40.
130. Scarpero H. Urodynamics in the evaluation of female LUTS:
when are they helpful and how do we use them? Urol Clin
North Am. 2014; 41:429-38.
131. Cintra LKL, de Bessa J Júnior, Kawahara VI, Ferreira TPA,
Srougi M, Battistella LR, et al. Cross-cultural adaptation
and validation of the neurogenic bladder symptom score
questionnaire for Brazilian Portuguese. Int Braz J Urol. 2019;
45:605-14.

237

_______________________
Correspondence address:
José Carlos Truzzi, MD
Rua Dr. Diogo de Faria, 775/cj 84
Sao Paulo, SP, 04037-002, Brasil
Telephone: +55 11 9 8181-2052
E-mail: jctruzzi@hotmail.com

IBJU | NEUROGENIC BLADDER - TREATMENT RECOMMENDATIONS

APPENDIX
STRATEGY
Appendix1 –1 SEARCH
– Search
strategy

Question 1: How effective and safe oxybutynin, tolterodine, solifenacin, and
darifenacin are in neurogenic bladder patients?
1)

Search strategy

MEDLINE / Pubmed:
(("Urinary Bladder, Neurogenic"[Mesh] OR Neurogenic Urinary Bladder OR
Neurogenic Bladder)) AND ((((("oxybutynin" [Supplementary Concept] OR
oxybutynin)) OR ("Tolterodine Tartrate"[Mesh] OR Tolterodine)) OR ("Solifenacin
Succinate"[Mesh] OR Solifenacin)) OR ("darifenacin"[Supplementary Concept] OR
darifenacin))
Access date: 27/Oct/2017
Total: 254 references
EMBASE:
('neurogenic bladder'/exp OR 'neurogenic bladder' OR 'neurogenic urinary bladder')
AND (('oxybutynin'/exp OR 'oxybutynin' OR 'tolterodine'/exp OR 'tolterodine' OR
'solifenacin'/exp OR 'solifenacin' OR 'darifenacin'/exp OR 'darifenacin') AND
[embase]/lim)
Access date: 27/Oct/2017
Total: 574 references
2)
Selection of evidence
Only randomized clinical trials and systematic reviews of randomized controlled trials,
which compared the antimuscarinics tolterodine, solifenacin, oxybutynin and
darifenacin with placebo, with each other or with other antimuscarinics, were
considered eligible.
828 references were retrieved through the search strategies (254 Medline and 574
Embase). 133 duplicates were removed. After removing duplicates, 625 references were
evaluated by reading titles and abstracts. 590 references were excluded, leaving 35
references for the complete reading. After full reading 28 studies were excluded: two
systematic reviews without meta-analysis; a systematic review with meta-analysis, but
with incomplete quantitative analysis and most meta-analyzes with only one study; two
clinical studies conducted in patients with non-neurogenic overactive bladder and 23
observational studies. Thus, seven randomized clinicians (23, 25, 17-19, 21, 22),
retrieved by the search above, and two more randomized clinical studies retrieved by
manual search (20, 24), totaling 9 references, were included.
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Question 2: How effective and safe botulinum toxin (onabotulinumtoxin A Question
2: in
How
effectivebladder
and safepatients?
botulinum toxin (onabotulinumtoxin A Botox®) is
neurogenic
Botox®) is in neurogenic bladder patients?
1)
Search strategy
1)
Search
strategy
MEDLINE / Pubmed:
MEDLINE
/
Pubmed:
((((("Urinary Bladder, Neurogenic"[Mesh] OR "Neurogenic Urinary Bladder" OR
((((("Urinary
Bladder, Neurogenic"[Mesh]
OR "Neurogenic
Urinary
Bladder"
OR
"Bladder, Neurogenic"
OR "Neurogenic Bladder"
OR "Urinary
Bladder
Neurogenic
"Bladder,
Neurogenic"
OR "Neurogenic
Bladder"
"Urinary
Bladder
Dysfunction"
OR "Neurogenic
Dysfunction
of theOR
Urinary
Bladder"
ORNeurogenic
"Neurogenic
Dysfunction"
OR
"Neurogenic
Dysfunction
of
the
Urinary
Bladder"
OR
"Neurogenic
Urinary Bladder Disorder" OR "Neuropathic Bladder" OR "Urinary Bladder Disorder,
Urinary
Bladder
"Neuropathic
Bladder"
OR "Urinary Bladder
Bladder Disorders"
Disorder,
Neurogenic"
ORDisorder"
"Bladder OR
Disorder,
Neurogenic"
OR "Neurogenic
Neurogenic"
OR
"Bladder
Disorder,
Neurogenic"
OR
"Neurogenic
Bladder
Disorders"
OR "Neurogenic Bladder Disorder" OR "Urinary Bladder Neurogenesis" OR
OR
"NeurogenicUrinary
BladderBladder"
Disorder"
OR
"UrinaryNeurogenesis"
Bladder Neurogenesis"
OR
"Neurogenesis,
OR
"Bladder
OR "Neurogenesis,
"Neurogenesis,
Urinary
Bladder"
OR
"Bladder
Neurogenesis"
OR
"Neurogenesis,
Bladder" OR "Neurogenic Urinary Bladder, Atonic" OR "Neurogenic Bladder, Atonic"
Bladder"
OR Neurogenic
"NeurogenicBladder"
Urinary OR
Bladder,
Atonic"Urinary
OR "Neurogenic
Bladder,OR
Atonic"
OR "Atonic
"Neurogenic
Bladder, Spastic"
OR
"Atonic
Neurogenic
Bladder"
OR
"Neurogenic
Urinary
Bladder,
Spastic"
OR
"Neurogenic Bladder, Spastic" OR "Spastic Neurogenic Bladder" OR "Neurogenic
"Neurogenic
Bladder,
Spastic" OR
Neurogenic
OR "Neurogenic
Urinary Bladder,
Uninhibited"
OR "Spastic
"Neurogenic
Bladder,Bladder"
Uninhibited"
OR "Uninhibited
Urinary
Bladder,
Uninhibited"
OR "Neurogenic
Uninhibited"
OR "Uninhibited
Neurogenic
Bladder"))
AND ("Botulinum
ToxinBladder,
Type A"[Mesh]
OR "Botulinum
Neurogenic
Bladder"))
AND ("Botulinum
Toxin
Type
A"[Mesh]
OR "Botulinum
Toxins"[Mesh]
OR "Clostridium
Botulinum
Toxin
Type
A" OR "Clostridium
Toxins"[Mesh]
OR "Clostridium
Botulinum
Toxin
A" Botulinum
OR "Clostridium
botulinum A Toxin"
OR "Botulinum
A Toxin"
ORType
"Toxin,
A" OR
botulinum
A
Toxin"
OR
"Botulinum
A
Toxin"
OR
"Toxin,
Botulinum
A" OR
"Botulinum Neurotoxin A" OR "Neurotoxin A, Botulinum" OR "Dysport"
OR "Lasa
"Botulinum
Neurotoxin
A"
OR
"Neurotoxin
A,
Botulinum"
OR
"Dysport"
OR
"Lasa
Brand of Botulinum A Toxin" OR "Speywood Brand of Botulinum A Toxin" OR
"Ispen
Brand
of
Botulinum
A
Toxin"
OR
"Speywood
Brand
of
Botulinum
A
Toxin"
OR
Brand of Botulinum A Toxin" OR "Oculinum" OR "Botox" OR "Merz Brand of "Ispen
Brand
of Botulinum
Toxin"
OR "Oculinum"
OR "Botox"
OR "Merz
Brand of
Botulinum
A Toxin"AOR
"Allergan
Brand of Botulinum
A Toxin"
OR "Toxins,
Botulinum
A
Toxin"
OR
"Allergan
Brand
of
Botulinum
A
Toxin"
OR
"Toxins,
Botulinum" OR "Botulinum Toxin" OR "Toxin, Botulinum" OR "Clostridium
Botulinum"
OR "Botulinum
Toxin"
OR "Toxin,
Botulinum"
"Clostridium
botulinum Toxins"
OR "Toxins,
Clostridium
botulinum"
OROR
"botulinum
Toxins,
botulinum
Toxins"
OR
"Toxins,
Clostridium
botulinum"
OR
"botulinum
Clostridium" OR "Botulin")) AND (((randomized controlled trial[pt] ORToxins,
controlled
Clostridium"
OR
"Botulin"))
AND
(((randomized
controlled
trial[pt]
OR
controlled
clinical trial[pt] OR randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR
clinical
trial[pt] OR
OR trial[tiab]
randomized[tiab]
OR placebo[tiab]
OR drug
therapy[sh]
OR
randomly[tiab]
OR groups[tiab]
NOT (animals
[mh]
NOT humans
randomly[tiab]
OR
trial[tiab]
OR
groups[tiab]
NOT
(animals
[mh]
NOT
humans
[mh])))
[mh])))
Total: 423 references
Total: 423 references
Access date: 23/11Nov/2017
Access date: 23/11Nov/2017
EMBASE:
EMBASE:
('botulinum toxin type a'/exp OR 'botulinum toxin type a' OR 'botulinum toxins'/exp OR
('botulinum
toxin type
OR 'botulinum
OR 'botulinum
toxins'/exp OR
'botulinum toxins'
OR a'/exp
'clostridium
botulinumtoxin
toxintype
typea' a'/exp
OR 'clostridium
'botulinum
toxins'
OR
'clostridium
botulinum
toxin
type
a'/exp
OR
'clostridium
botulinum toxin type a' OR 'clostridium botulinum a toxin'/exp OR 'clostridium
botulinum
type
a' 'botulinum
OR 'clostridium
botulinum
toxin'/expaOR
'clostridium
botulinumtoxin
a toxin'
OR
a toxin'/exp
OR a'botulinum
toxin'
OR 'toxin,
botulinum
a
toxin'
OR
'botulinum
a
toxin'/exp
OR
'botulinum
a
toxin'
OR a'
'toxin,
botulinum a' OR 'botulinum neurotoxin a'/exp OR 'botulinum neurotoxin
OR
botulinum
a'
OR
'botulinum
neurotoxin
a'/exp
OR
'botulinum
neurotoxin
a'
OR
'neurotoxin a, botulinum' OR 'dysport'/exp OR 'dysport' OR 'lasa brand of botulinum a
'neurotoxin
a, botulinum'
ORof'dysport'/exp
'dysport'
OR 'lasa
of botulinum
a
toxin' OR 'speywood
brand
botulinum aOR
toxin'
OR 'ispen
brandbrand
of botulinum
a toxin'
toxin'
OR 'speywoodOR
brand
of botulinum
a toxin' OR
brand
of botulinum
OR 'oculinum'/exp
'oculinum'
OR 'botox'/exp
OR'ispen
'botox'
OR 'merz
brand ofa toxin'
OR
'oculinum'/exp
OR
'oculinum'
OR
'botox'/exp
OR
'botox'
OR
'merz
brand
of
botulinum a toxin' OR 'allergan brand of botulinum a toxin' OR 'toxins, botulinum'
OR
botulinum
a
toxin'
OR
'allergan
brand
of
botulinum
a
toxin'
OR
'toxins,
botulinum'
OR
'botulinum toxin'/exp OR 'botulinum toxin' OR 'toxin, botulinum' OR 'clostridium
'botulinum
'botulinum
toxin'botulinum'
OR 'toxin,OR
botulinum'
OR toxins,
'clostridium
botulinum toxin'/exp
toxins' OROR
'toxins,
clostridium
'botulinum
clostridium'
botulinum
toxins'
OR
'toxins,
clostridium
botulinum'
OR
'botulinum
toxins,
clostridium'
OR 'botulin'/exp OR 'botulin') AND ('urinary bladder, neurogenic'/exp OR 'urinary
OR
'botulin'/exp
OR 'botulin')
AND ('urinary
bladder, OR
neurogenic'/exp
OR 'urinary OR
bladder,
neurogenic'
OR 'neurogenic
urinary 239
bladder'
'bladder, neurogenic'/exp
bladder,
neurogenic'
OR
'neurogenic
urinary
bladder'
OR
'bladder,
neurogenic'/exp
OR
'bladder, neurogenic' OR 'neurogenic bladder'/exp OR 'neurogenic bladder' OR 'urinary
'bladder,
neurogenic'dysfunction'
OR 'neurogenic
bladder'/expdysfunction
OR 'neurogenic
'urinary
bladder neurogenic
OR 'neurogenic
of thebladder'
urinaryOR
bladder'
OR
bladder neurogenic dysfunction' OR 'neurogenic dysfunction of the urinary bladder' OR

'botulinum toxins' OR 'clostridium botulinum toxin type a'/exp OR 'clostridium
botulinum toxin type a' OR 'clostridium botulinum a toxin'/exp OR 'clostridium
botulinum a toxin' OR 'botulinum a toxin'/exp OR 'botulinum a toxin' OR 'toxin,
botulinum a' OR 'botulinum neurotoxin a'/exp OR 'botulinum neurotoxin a' OR
'neurotoxin a, botulinum'
'dysport'/exp
'dysport'RECOMMENDATIONS
OR 'lasa brand of botulinum a
IBJU | OR
NEUROGENIC
BLADDEROR
- TREATMENT
toxin' OR 'speywood brand of botulinum a toxin' OR 'ispen brand of botulinum a toxin'
OR 'oculinum'/exp OR 'oculinum' OR 'botox'/exp OR 'botox' OR 'merz brand of
botulinum a toxin' OR 'allergan brand of botulinum a toxin' OR 'toxins, botulinum' OR
'botulinum toxin'/exp OR 'botulinum toxin' OR 'toxin, botulinum' OR 'clostridium
botulinum toxins' OR 'toxins, clostridium botulinum' OR 'botulinum toxins, clostridium'
OR 'botulin'/exp OR 'botulin') AND ('urinary bladder, neurogenic'/exp OR 'urinary
bladder, neurogenic' OR 'neurogenic urinary bladder' OR 'bladder, neurogenic'/exp OR
'bladder, neurogenic' OR 'neurogenic bladder'/exp OR 'neurogenic bladder' OR 'urinary
bladder neurogenic dysfunction' OR 'neurogenic dysfunction of the urinary bladder' OR
'neurogenic urinary bladder disorder' OR 'neuropathic bladder'/exp OR 'neuropathic
bladder' OR 'urinary bladder disorder, neurogenic' OR 'bladder disorder, neurogenic' OR
'neurogenic bladder disorders' OR 'neurogenic bladder disorder' OR 'urinary bladder
neurogenesis' OR 'neurogenesis, urinary bladder' OR 'bladder neurogenesis' OR
'neurogenesis, bladder' OR 'neurogenic urinary bladder, atonic' OR 'neurogenic bladder,
atonic' OR 'atonic neurogenic bladder' OR 'neurogenic urinary bladder, spastic' OR
'neurogenic bladder, spastic' OR 'spastic neurogenic bladder' OR 'neurogenic urinary
bladder, uninhibited' OR 'neurogenic bladder, uninhibited' OR 'uninhibited neurogenic
bladder')
Total: 762 references
Access date: 23/Nov/2017
2)

Selection of evidence
The search for evidence resulted in 1185 references (423 on MEDLINE and 762
on EMBASE). Of these, 122 were excluded because they were duplicated. One
thousand and sixty-three references were screened by reading the title and abstracts, of
which eighty-two references had their full texts evaluated for confirmation of eligibility.
As an inclusion criterion, priority was given to systematic reviews with meta-analysis of
randomized controlled trials and primary studies such as comparative randomized
controlled trials. Comparative randomized controlled trials not included in systematic
reviews were included.
73 studies were excluded because they were narrative reviews, letters to the editor, old
systematic reviews for which there are already updates and clinical trials contained in
included systematic reviews or because they used a type of botulinum toxin other than
onabotulinumtoxinA.
Nine studies were included: three systematic reviews with meta-analysis (39, 40, 44)
and six randomized clinical trials (37, 38, 41, 42, 43, 45).
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Question 3: How effective and safe surgical treatment with a sling is in neurogenic
bladder patients?
1)
Search strategy
MEDLINE / Pubmed:
(("Suburethral Slings"[Mesh] OR sling surgery OR sling OR Suburethral Slings OR
Midurethral Sling)) AND ("Urinary Bladder, Neurogenic"[Mesh] OR Neurogenic
Urinary Bladder OR Neurogenic Bladder)
Total: 117 references
Access date: 27/Oct/2017
EMBASE:
(("Suburethral Slings"[Mesh] OR sling surgery OR sling OR Suburethral Slings OR
Midurethral Sling)) AND ("Urinary Bladder, Neurogenic"[Mesh] OR Neurogenic
Urinary Bladder OR Neurogenic Bladder)
Total: 175 references
Access date: 27/Oct/2017
2)
Selection of evidence
The search for evidence in the MEDLINE (via PubMed) and Embase databases resulted
in 292 references (117 in MEDLINE and 175 in Embase). Of these, 57 were excluded
because they were duplicated. Two hundred and thirty-five references were screened by
reading the title and abstracts, of which 46 had their full texts evaluated for
confirmation of eligibility. Among the excluded studies, 1 was a non-systematic review,
1 was an editorial, 8 case series in pediatric patients, 4 were not treating sling, 4 clinical
trials that performed sling in less than 5 patients, 2 clinical trials that included patients
with post-incontinence prostatectomy, 1 study that excluded patients with neurogenic
bladder, 2 studies that did not clarify the cause of incontinence and 15 non-comparative
retrospectives. The inclusion criteria of the studies consisted of evaluating prospective
studies that addressed the use of the technique of interest in patients with neurogenic
bladder. Eight studies (8 publications) (72-76, 78-80) were included.
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Question 4: How effective and safe the artificial urinary sphincter is in neurogenic
bladder patients?
1)
Search strategy
Medline / PubMed:
((("Urinary Sphincter, Artificial"[Mesh] OR Artificial Urinary Sphincter OR artificial
sphincter))) AND ("Urinary Bladder, Neurogenic"[Mesh] OR Neurogenic Urinary
Bladder OR Neurogenic Bladder)
Access date: 27/Oct/2017
Total: 190 references
EMBASE:
('neurogenic bladder'/exp OR 'neurogenic bladder' OR 'neurogenic urinary bladder')
AND (('bladder sphincter prosthesis'/exp OR 'bladder sphincter prosthesis' OR 'artificial
urinary sphincter'/exp OR 'artificial urinary sphincter' OR 'artificial sphincter'/exp OR
'artificial sphincter') AND [embase]/lim)
Access date: 27/Oct/2017
Total: 173 references
2)
Selection of evidence
The search in the databases resulted in 363 references (190 on MEDLINE and 173 on
EMBASE). After removing the duplicates, 280 references were screened by reading the
title and abstract. Studies in the pediatric population, studies in the population with nonneurogenic urinary incontinence, case series with less than 10 patients, and case reports
were excluded. Twenty-nine publications had their texts evaluated in full, to confirm
eligibility, with 28 non-comparative studies and a systematic review. Of these, twelve
were excluded for the following reasons: they evaluated the Adjustable Compressive
Therapy device (n = 2); only a summary was available, without enough information to
answer the research question (n = 3); included pediatric population (n = 2); evaluated
intraurethral prosthesis (n = 1); included mixed population (urinary incontinence of
different etiologies), with no information on efficacy and safety for the population of
interest (n = 4).
The systematic review, without meta-analysis, published in 2014, recovered only 54 in
its search (not comprehensive) on various surgical treatments in patients with
neurogenic bladder and included only eight studies evaluating artificial sphincter, with a
poor report on the studies. Three of these studies evaluated the pediatric population and
one included a case series with less than 10 patients. So, it was decided to exclude the
review and include the primary studies eligible for this research question. In the end, 13
studies (16 publications) were considered eligible to answer the research question (8196).
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Question 5: Is there scientific evidence to support the use of hydrophilic catheters
in adult neurogenic bladder patients?
1)
Search strategy
MEDLINE / Pubmed:
(((hydrophilic catheter* OR hydrophilic-coated catheter* OR hydrophilic coated
catheter* OR hydrophilic catheterization))) AND ("Urinary Bladder,
Neurogenic"[Mesh] OR Neurogenic Urinary Bladder OR Neurogenic Bladder)
Access date: 27/Oct/2017
Total: 23 references
EMBASE:
('neurogenic bladder'/exp OR 'neurogenic bladder' OR 'neurogenic urinary bladder')
AND (('hydrophilic catheter' OR 'hydrophilic coated catheter' OR 'hydrophilic-coated
catheter' OR 'hydrophilic catheterization') AND [embase]/lim)
Access date: 27/Oct/2017
Total: 16 references
2) Selection of evidence
The search for evidence resulted in 39 references (23 on MEDLINE and 19 on
EMBASE). Of these, 11 were excluded because they were duplicated. Twenty-eight
references were screened by reading the title and abstracts, of which fifteen references
had their full texts evaluated for confirmation of eligibility.
As an inclusion criterion, systematic reviews with meta-analysis of randomized clinical
trials and primary studies of the type randomized clinical trials were prioritized. As
heterogeneity was observed between the studies and the small number of studies
included in the meta-analyzes of the relevant outcomes for the research question, we
chose to include the randomized clinical trials present in the systematic reviews that
specifically addressed the study population.
In total, 11 studies were excluded: 1) one study did not provide sufficient or incomplete
information; 2) four studies included interventions of no interest to study; 3) two studies
included a pediatric population; 4) a congress summary reference had made the full
study available; 5) three studies were observational; 6) two reviews were narrative.
The manual search found three systematic reviews with meta-analyzes and two
randomized clinical trials included in the reviews. Two randomized clinical trials were
included in the search. Thus, four randomized clinical trials present in both the
performed and manual searches, as well as in systematic reviews, specifically addressed
the study population and were included. In total, seven studies were considered eligible
(99, 101-106).
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ABSTRACT

ARTICLE INFO

Objective: This review aimed to analyze interventions raised within primary and tertiary
prevention concerning the disease’s incidence, progression, and recurrence of Prostate
Cancer (PCa). Priority was given to the multidisciplinary approach of PCa patients with
an emphasis on modifiable risk factors.
Materials and Methods: We conducted a comprehensive literature review in the
following databases: Embase, Central, and Medline. We included the most recent
evidence assessing cohort studies, case-control studies, clinical trials, and systematic
reviews published in the last five years. We only included studies in adults and in vitro
or cell culture studies. The review was limited to English and Spanish articles.
Results: Preventive interventions at all levels are the cornerstone of adherence to
disease treatment and progression avoidance. The relationship in terms of healthy
lifestyles is related to greater survival. The risk of developing cancer is associated
to different eating habits, determined by geographic variations, possibly related to
different genetic susceptibilities.
Discussion: PCa is the second most common cancer in men, representing a leading
cause of death among men in Latin America. Prevention strategies and healthy
lifestyles are associated with higher survival rates in PCa patients. Also, screening for
anxiety and the presence of symptoms related to mood disorders is essential in the
patient’s follow-up concerning their perception of the condition.
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INTRODUCTION
Cancer causes significant social and economic impacts, leading to 672.758 deaths per year
worldwide. The increase in morbidity and mortality is directly related to the change in population
distribution (1). Among the strongly linked factors, aging, increase in population life expectancy,
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better socioeconomic development worldwide,
and the variable profile of pathologies stand out,
placing cancer among the leading causes of death
in the population (1).
Prostate cancer (PCa) is the second most
common cancer in men, with a peak presentation
between 65 and 70 years of age. It represents the
leading cause of death among Latin American
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and Caribbean men (56.4 Age-Standardized Rate
(ASR) per 100000) (2). It has a multifactorial and
polygenetic etiology. Its incidence and prevalence are linked to modifiable and non-modifiable
risk factors, which have been studied in different population groups. Non-modifiable factors
include African descent and a family history of
PCa; susceptibility is also described in individuals expressing certain genetic profiles. Among the
modifiable factors, diet, exercise, toxic exposures,
and behavioral measures have been linked to differences in PCa prognosis (3). In 2019, an estimate of 174.650 new PCa cases were diagnosed in
the United States, representing one case for every
five new cancer diagnoses, constituting a public
health problem in the male population (1, 4). In
Latin America, 190.385 new cases (27.9%) were
reported (2). To reduce the social and economic
impact on the population, guidelines have established primary, secondary, and tertiary prevention
strategies (3, 5). In Latin America, prevention programs are heterogeneous due to the structure and
accessibility of the different health systems.
This review focused on analyzing interventions raised within primary and tertiary prevention concerning the disease’s incidence, progression, and recurrence of PCa. Priority was given
to the multidisciplinary approach of PCa patients
with an emphasis on modifiable risk factors.
Acquisition of evidence
A comprehensive literature search was
carried out in the following databases: Embase,
Central, and Medline. We included studies that established the relationship between PCa and molecular factors, changes in diet (including dietary
patterns, group relationship of macromolecules,
vitamins, and micronutrients), exercise, mental
health and work, and multimodal therapy; in terms of prevention, impact on morbidity-mortality
and as part of treatment. We used MeSH terms
related to PCa: “prostate cancer”, “prostate neoplasm” and for lifestyle both MeSH and free language terms were used for: exercise (“physical activity”, “aerobic exercise”, “exercise”, “training”);
diet (“diet habit”, “diet modification”); mental
health and work (“anxiety”, “mental health”, “de-

pression”, “work”, “professional burnout”, “acute
stress disorder”; and multimodal treatment (Supplementary material 1). We included the most recent evidence assessing cohort studies, case-control studies, clinical trials, and systematic reviews
published in the last five years until September
2020. We only included studies in adults and in
vitro or cell culture studies. The review was limited to English and Spanish articles. We included
a few studies before five years, according to their
relevance.
Evidence synthesis
Molecular basis for the impact of lifestyle
on PCa
We reviewed the molecular impact of lifestyle variation in subjects diagnosed with PCa.
Those studies indicate that certain oncogenic
factors are related to pro-inflammatory mechanisms, generating variations in the cellular cycle
(Table-1). Among these factors are continuous
exposure to androgens, insulin-like growth factor (IGF-1), vasoactive peptides, and reactive oxygen species (ROS) related to apoptosis inhibition.
These enhanced abnormal cell signaling pathways
overexpress angiogenesis mechanisms and cause
disease progression (6, 7).
DNA methylation, non-histone protein
expression, and telomerase activity are modified
under continuous exposure to ROS. Regular physical activity, and a diet low in carbohydrates and
saturated fats are linked to suitable DNA structural repair. A prospective study has shown the
relationship between vigorous physical activity
and progression to metastatic PCa. Patients with
regular physical activity one year before diagnosis
showed decreased methylation of the promoter regions related to the CRACR2A gene. This gene encodes a calcium-binding protein, involved in the
innate immune response, related with carcinogenesis mechanisms (8). Nevertheless, DNA structure
hypomethylation is associated with a lower risk
of progression. Thomas et al. found that sedentary patients, with high stress levels, overexpressed
histone acetylation with excessive RAS oncogene
family levels, which resulted in an increased cell
proliferation. Also, microRNA (miRNA) generated
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Table 1 - Summary of the pathogenesis of molecular factors that are related to environmental factors such as diet and
physical activity.
INTERVENTIONS

FACTORS

MOLECULE

Inflammation

IL2

↑

Innate immunity boosts

CRP

↑

Innate immunity boosts

IL6

↓

Inhibits caspases,
antiproliferative

TNF

↓

Inhibits caspases,
antiproliferative

IGF-1

↓

Modification of hormonal
pathways

Hormonal pathway
modifiers

AUTHOR

Thomas et al. 2017 (7)

IGFBP3

↑

Modification of hormonal
pathways

VIP

↓

Modifies androgenic resistance
and cell proliferation

Irisin

↑

Modify bioavailability

Testosterone

↓ or ↑ or —

Modify bioavailability

Leptin

↓ or ↑ or —

Modifies cell proliferation

TMPRSS2: ERG

↓

Modify fusion

Pernar et al. 2019 (6)

CRACR2A

Methylation

Modify expression

Dai et al. 2019 (8)

Carbohydrates

IGF-1 ↑

↑

Hyperinsulinemia, tumor
development

Masko et al. 2013 (15)

Proteins

Phytoestrogens

↓

Block in estrogen receptors

Hwang et al. 2009 (22)

Heterocyclic
amines

↑

Genomic instability

Koutros et al. 2008 (20)

Fats

Omega 3

↓

Antiproliferative, antiangiogenic

Williams et al. 2011 (29)

Vegetables

Isothiocyanates

↓

Block estrogen receptors

Gaziano et al. 2009 (36)

Vitamins

Vitamin B

↓

Folate depletion

Tomaszewski et al. 2011
(35)

Vitamin C

↓

Antioxidant

Gaziano et al. 2009 (36)

Vitamin A

↑

Cell proliferation

Gaziano et al. 2009 (36)

Epigallocatechin

↓

Antiproliferatives

Masko et al. 2013 (15)

NF-kB

↓

Proapoptotic pathways

Masko et al. 2013 (15)

Coffee

↓

Antioxidant

Xia et al. 2017 (42)

Nuts

↓

Antioxidant

Pascual et al. 2018 (49)

Physical activity
Hormones

DNA

Diet

MECHANISM OF ACTION

Phytochemicals

*↑: Increase activity; - no change ↓: Decrease activity IL: Interleukin; CRP: C-reactive protein; TNF: tumor necrosis factor; IGF-1: insulin-like growth factor-1; Insulin-like
growth factor binding-protein-3 (IGFBP-3); VIP: Vasoactive intestinal peptide; TMPRSS2/ERG: gen fusion of Transmembrane protease serine 2 and ERG gen; CRACR2A:
Ca2+ release-activated Ca2+ channel regulator 2A; NF-kB: nuclear factor kB.
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cell signaling changes concerning the expression
and coordination of p53 gene activity, concluding
that physical activity is significantly related to
epigenetic factors (7).
Qin et al. found that prostate cancer antigen 3 (PCA3) distinguishes healthy patients
from patients with PCa; this biomarker is over-expressed in more than 95% of PCa cells. The
influence of ethnicity on PCA3 is not clear; we
need more studies to conclude differential diagnosis of PCa (9-11).
Patients with locally advanced PCa, in
whom vigorous physical activity and absence
of tobacco use was documented, had longer and
more stable telomeres. Besides, they had a reduction in prostate-specific antigen (PSA) levels
compared to sedentary patients. Increased expression of vasoactive intestinal peptide (VIP), which
promotes angiogenesis, is related to rapid disease
progression in patients with resistance to hormone
therapy (8).
On the other hand, elevated testosterone
levels are linked to an increase in PCa incidence.
Physical activity, approximately 15 minutes to an
hour, is known to increase testosterone levels quickly; however, increased levels are not related to
free testosterone. They are directly related to higher protein-bound levels, which are biologically
inactive. Over time, moderate to intense regular
exercise reduces testosterone, generating negative
feedback by blocking luteinizing and follicle stimulating hormones (7, 8).
Plant consumption was also related to increased expression of Interleukin 2 (IL-2). It promotes the innate immune response, generating
adequate activity in natural killer (NK) and T cells.
Patients with rich intake of cruciferous vegetables
and isothiocyanates have a decreased expression
of Interleukin 6 (IL-6) and Tumor Necrosis Factor
(TNF), associated with the inhibition of caspase
activation (7, 12).
At the molecular level, changes in diet and
physical activity involving aerobic and anaerobic
exercise on an ongoing basis (metabolic equivalents [MET] needed to perform the activity ≥6)
are related to a modification in the hormonal and
anti-inflammatory pathways. Regular physical activity alters endogenous hormone levels, reducing

the availability of growth factors such as IGF-1,
and decreasing cellular stress. No significant associations were found between total physical activity and PCa risk; however, men with vigorous physical activity continue to have a 30% lower risk
of advanced PCa and a 25% lower risk of lethal
PCa. The most common molecular subtype of PCa
is related to the TMPRSS2:ERG gene fusion. Genetic expression of the TMPRSS2:ERG fusion gene
is lower in men who perform vigorous physical
activity compared to those who are sedentary (6).
On the other hand, sleep quality has been
shown to have a buffering impact on cortisol levels. In a group of patients diagnosed with localized PCa, low cortisol levels were associated with
depressive symptoms (13); also, low sleep quality
was significantly associated to worse prognosis.
These results suggest that the relationship between sleep quality and depressive symptoms may
be partially explained by the altered circadian
release of cortisol, influencing the inflammatory
cascade that enhances disease progression and
early mortality (13).
Diet and PCa
Multiple studies have struggled to find
the relationship between different dietary components and PCa at various disease stages. Also,
different authors have searched the association
between the impact of prevention strategies on
PCa patients (Table-2).
Carbohydrates
The role of simple carbohydrate consumption has been highlighted for its ability to
generate hyperinsulinemia and obesity; likewise,
insulin has been associated with tumor development. Previous studies related to ketogenic non-carbohydrate diets show decreased tumor growth
in mice, similar to what is found in other low-carb
diets, such as the Atkins diet (14, 15).
Fabiani et al. found that a carbohydrate
diet pattern was associated with an increased risk
of PCa (OR: 1.64) (16). However, the effects of IGF1 have been controversial. According to Jayedi et
al., increases in fasting blood glucose were not
associated with an increased risk of PCa. Nonetheless, other studies show that the effect of blood
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glucose and diabetes on PCa is time-dependent.
Thus, there could be a reduction of up to 12% in
patients with type 2 diabetes mellitus (DM2). Consequently, similar survival may be seen in patients
with or without DM2 (17, 18).
Proteins
Proteins may be involved in tumor development or progression. Cooking red meats can
lead to the formation of heterocyclic amines,
which are mutagenic compounds that are generated when creatine, amino acids, and sugars
are subjected to high temperatures. These compounds can trigger genomic instability from direct DNA damage, and a dose-response effect has
been identified in PCa (19, 20). Other animal proteins, such as fatty fish, have not shown an association with an increased risk of PCa but could
reduce the risk of cancer-specific death (21). Soy
contains high amounts of phytoestrogens, which
can block the estrogen receptor, decrease proliferation, and increase cell differentiation, which
would contribute to PCa prevention, consistent
with findings from a recent meta-analysis showing a significant association between soy consumption and a lower risk of PCa (22, 23).
The evidence is controversial, showing an
association with PCa, but not with the aggressiveness or lethality (15). The relative risk (RR) of
PCa associated with milk and dairy consumption
has increased since the first studies, and the most
recent meta-analysis reports an RR of 1.50 (IC95%
1.03-2.17) for whole milk. Thus, its use showed
a high risk of prostate cancer mortality (RR 1.43
IC95% 1.13-1.81) (24, 25).
Fats

So far, studies have found no association
between overall fat consumption and PCa risk.
However, consumption of saturated fats could be
associated with an increased risk of biochemical
recurrence following prostatectomy, along with an
increased risk of advanced PCa (26, 27). On the
other hand, the increased proportion of unsaturated Omega-6 fats versus Omega-3s has been associated with an increased risk of PCa. This is due
to the conversion of arachidonic acid into other
compounds that promote inflammation and cell

growth (28). Omega-3, on the other hand, has anti-inflammatory, antiproliferative, antiangiogenic,
and proapoptotic effects, which place it as an excellent anti-tumor molecule (29). Cholesterol can
be a risk factor for the development of solid tumors due to pro-inflammatory pathway activation
and intratumor steroidogenesis. In addition, low-density lipoproteins have been involved in the
PCa onset and progression. Hence, some studies
indicate that statins could prevent progression but
not initiation of PCa (15, 30). Lippi et al. found
a positive correlation between the intake of fried
products and the risk of PCa, although the evidence was inconclusive (31).
Vegetables
Epidemiological studies have found an inverse relationship between consumption of cruciferous vegetables (such as broccoli or cauliflower)
and the risk of PCa. Isothiocyanates in this group
of vegetables can suppress cell growth by inhibiting androgen receptor transcription (32, 33).
Furthermore, vegetables of the genus Allium (e.g.,
onion, garlic) can stimulate the immune system,
inhibit cell growth, modulate the expression of
androgen-responding genes and induce apoptosis,
playing a protective role against PCa (34).
Vitamins and minerals
There is no clarity regarding vitamin B;
however, evidence suggests that folate depletion
could decrease tumor growth (35).
Similar effects have been attributed to vitamin C due to its antioxidant properties and its
ability to reduce oxidative stress, which is an essential factor in cancer initiation and progression.
However, randomized clinical trials have shown
no effect on PCa (36).
Whereas low vitamin D consumption may
be associated with an increased risk of PCa mortality, no significant association with regard to
its role in prevention or progression has been demonstrated (37). Vitamin E supplementation was
associated with an increased risk of cancer, although this was only evidenced in one study (38).
By decreasing calcium bioavailability, vitamin K
would expectedly be a protective factor in PCa,
which was found in a cohort study (15, 39). Des-
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Table 2 - Summary with reviews that support intervention by food groups, discriminated by author, type of study, and
intervention.
FOOD GROUP

AUTHOR

TYPE OF STUDY

FINDINGS

Fabiani et al. 2016 (16)

Systematic review and
meta-analysis

Twelve observational studies were included. Patterns of
"healthy diet" versus "Western diet" were compared in the
risk of PCa. The Western diet increased the risk of PCa (OR
1.34). Also, a carbohydrate pattern was associated with
increased risk (OR 1.64).

Jayedi et al. 2018 (17)

Systematic review and
meta-analysis

Twelve thousand four hundred ninety-four cases of PCa
were included. The association between fasting glucose
levels and the risk of PCa was determined. Increases in
fasting glucose were not associated with an increased risk
of PCa when comparing the category of high versus low
levels (RR 0.88)

Masko et al. 2013 (15)

Review

Studies of ketogenic non-carbohydrate diets showed a
decrease in tumor growth in animal models. Low-carb diets
(20%) showed similar tumor and survival growth rates.
Human studies on the effect of restricting carbohydrates on
PCa are lacking.

Karlin et al. 2017 (18)

Case-control

They included 276 cases (patients with PCa and DM), 276
controls (patients with PCa without DM). Survival 5 years
was 88% and 93% in patients with and without DM (HR
1.64). DM did not impact survival or PCa, and its treatment
affected glycemic control.

Cross et al. 2005 (19)

Prospective cohort

Cooking red meats can lead to the formation of heterocyclic
amines, which are mutagenic compounds that are
generated when creatine, amino acids, and sugars are
subjected to high temperatures. These compounds can
trigger genomic instability from direct DNA damage. More
than 10 g a day of cooked meat than not consuming it was
associated with an increased risk of PCa 1.4 times. One of
the heterocyclic amines was associated with an increased
risk of PCa of 1.2 times.

Koutros et al. 2008 (20)

Prospective cohort

Six hundred sixty-eight patients with PCa (140 advanced)
were included. Total meat consumption was associated
with an increased risk of 1.26 times the incidence of PCa
and 1.97 times the risk of advanced PCa when comparing
the highest with the lowest consumption.

Szymanski et al. 2010
(21)

Systematic review and
meta-analysis

There was no association between fish consumption
and reduced incidence of PCa. An association was found
between fish consumption and a significant reduction of up
to 63% in specific PCa mortality (RR 0.37).

Hwang et al 2009 (22);
Applegate et al 2018 (23)

Systematic review and
meta-analysis

Soy contains high amounts of phytoestrogens, which can
block the estrogen receptor, decrease proliferation, and
increase cell differentiation, impacting PCa prevention.
There is a significant association between soy consumption
with a lower risk of PCa.

Lu et al. 2016 (25)

Systematic review and
meta-analysis

The partnership between dairy consumption and PCa
mortality was assessed. An RR of 1.50 was found for
whole milk. Increased whole milk consumption showed a
high risk of prostate cancer mortality (RR1.43) in doseresponse form.

Carbohydrates

Proteins
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Fats

Strom et al. 2008 (26)

Retrospective cohort

The association between saturated fat consumption and
PCa biochemical relapse was assessed. Patients with high
consumption had more relapse (p=0.006) and had shorter
relapse-free survival than patients with low consumption
of saturated fats (26.6 vs. 44.7 months, respectively,
p=0.002).

Gathirua-Mwangi and
Zhang 2014 (27)

Systematic review

Studies have shown that consuming saturated fats has
been significantly associated with an increased risk of
advanced PCa.

Berquin et al. 2011 (28)

Review

The increased proportion of unsaturated omega-6 fats
versus omega-3s has been associated with an increased
risk of PCa. Arachidonic acid is converted into other
compounds that promote inflammation and cell growth.
At the same time, omega-3 has anti-inflammatory,
antiproliferative, antiangiogenic, and proapoptotic effects,
which place it as an excellent anti-tumor molecule.

Liu et al. 2012 (33)

Systematic review and
meta-analysis

The association between consumption of cruciferous
vegetables, such as broccoli or cauliflower, and the risk of
PCa was assessed. A significant decrease in the risk of PCa
(relative risk 0.90) was found.

Wang et al. 2006 (32)

In vitro

The effect of phenethyl isothiocyanate on the regulation of
androgen receptor expression in PCa cells was studied. Cell
growth was stopped, and androgen receptor expression
decreased, mediating transcriptional and post-translational
effects.

Chan et al. 2009 (34)

Review

Vegetables of the genus allium, such as onion or garlic,
can stimulate the immune system, inhibit cell growth,
modulate the expression of androgen-responding genes
and induce apoptosis so that they would play a protective
role against PCa. However, their role in reducing the risk of
PCa remains to be determined.

Masko et al. 2013 (15)

Review

Excessive vitamin A consumption has been associated with
an increased risk of developing aggressive PCa, but not
with the disease.

Tomaszewski et al. 2011
(35)

In vitro

The level of serum folate and prostate tissue was evaluated
and compared with cell proliferation. Serum folate levels
correlated positively with folate content in tumor prostate
tissue ( p<0.03). Increased cell proliferation was found
in patients with higher serum folate levels consistent
with a higher incidence of PCa in patients receiving
supplementation.

Gaziano et al. 2009 (36)

Clinical trial

Compared with placebo, Vitamin E did not affect the
incidence of PCa (HR 0.97; 0.58). Nor was a significant
effect of vitamin C found in PCa (HR 1.02; px0.80).

Vegetables
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Gilbert et al. 2011 (37)

Systematic review and
meta-analysis

In prospective studies, the OR for an increase of 1000
IU in daily intake was 1.14 for total PCa and 0.93 for
aggressive PCa, and low vitamin D consumption could
be associated with an increased risk of lethal PCa, no
significant association with risk or its role in prevention or
progression has been demonstrated.

Klein et al. 2011 (38)

Clinical trial

The long-term effect of vitamin E supplementation on
the risk of PCa was sought. The vitamin E group was at
increased risk of developing PCa (HR 1.17; 0.008).

Nimptsch et al. 2008 (39)

Prospective cohort

A non-significant inverse association between vitamin K
consumption and PCa (relative risk 0.65) was observed.
The association was stronger for the advanced PCa
(relative risk 0.37, p for the trend 0.03).

Stratton et al. 2011 (40)

Systematic review and
meta-analysis

The use of multivitamin supplements, individual
supplementation with vitamins or minerals did not affect
PCa or the incidence of advanced or metastatic PCa or
death by PCa.

Xia et al. 2017 (42)

Systematic review and
meta-analysis

Consumption of coffee could reduce the risk of localized
PCa (RR = 0.90, 95% CI: 0.84-0.97).

Masko et al. 2013 (15)

Review

Epigallocatechin-gallate is the most abundant
phytochemical of green tea. It has been described as
reducing tumor growth in PCa, among other mechanisms
such as induction of proapoptotic pathways, decreased
inflammation through NF-kB, antioxidant properties. Its
consumption could be associated with a lower incidence
of PCa and a lower progression of precancerous lesions in
dose-dependent form.

Rowles et al. 2018 (45)

Systematic review and
meta-analysis

A reduction in PCa incident risk was associated with high
consumption of tomato and lycopene, a phytochemical
of the carotenoid family, with antioxidant properties. The
increase in tomato consumption was found to be inversely
associated with the risk of PCa (RR 0.81, p=0.001), and a
significant dose-response association was found.

Vitamins and minerals

Phytochemicals

-kB, and antioxidant properties, have also been
found. Its consumption could be associated with
a lower incidence of PCa and a lower progression
of precancerous lesions in a dose-dependent form
(15).
Similarly, coffee has been inversely associated with PCa risk due to its caffeine content
and other antioxidants (41). In the latest meta-analysis carried out by Xia et al., it was found
that coffee consumption could reduce the risk of
localized PCa (RR 0.90, IC95% 0.84-0.97) (42).

pite these studies, neither the use of multivitamin
supplements nor individual vitamin or mineral supplementation affect the incidence of death from
PCa (40).
Phytochemicals
Epigallocatechin-gallate is the most abundant phytochemical of green tea, and its role in the
reduction of PCa tumor growth has been reported.
Other mechanisms, such as proapoptotic pathway
induction, decreased inflammation through NF-
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Prevention of PCa
In general, measures are very similar to
those taken to prevent cardiovascular risks, such
as increasing consumption of fruits and vegetables, while reducing red meats and saturated fats.
A reduction in PCa incidence risk has been associated with high tomato and lycopene consumption, a phytochemical of the carotenoid family,
with antioxidant properties (43, 44). The most recent meta-analysis on tomato consumption and
PCa risk found that the increase in consumption is
inversely associated with the risk of PCa (RR 0.81,
0.71-0.92), and a dose-response association was
found (45).
An increased risk of PCa with high consumption of beef, milk, or animal fat has been
documented (5). More importantly, diet patterns
seem to affect PCa progression. In this regard, people on predominantly Western diets (increased
consumption of meats, processed products, and
fats) have higher risk of PCa compared to those
with high consumption of vegetables, fruits, and
whole grains (16, 46). Meanwhile, the Mediterranean diet has encouraged the consumption of vegetables, fruits, nuts and seeds, whole grains, dairy products, olive oil, fresh fish, and seafood while
restricting the intake of red and processed meats,
fats, and sugary foods. A recent meta-analysis suggests that this dietary pattern is unrelated to overall PCa risk (RR 0.95 IC95% 0.90-1.01), or even
cancer mortality (47). This diet and the so-called
DASH have been inversely associated with the risk
of aggressive PCa (48).
Pascual-Geller et al. found that a high intake of nuts and fish offered a protective function.
In addition, there was a significant risk reduction
of PCa in cases with higher consumption of fruits
and vegetables, in addition to a lower risk of aggressiveness associated with eating fruits, vegetables, legumes, and fish. Similarly, Alvarez-Cubero
et al. found that fruit consumption was associated
with a lower Gleason score (49, 50). Notwithstanding, vegetarianism has not shown a significant
reduction in the risk of PCa (51).
Based on the involvement of inflammation in the pathogenesis of some tumors such as
PCa, the impact of some dietary components has
been studied. Thus, saturated fats, refined sugars,

and red meats could have pro-inflammatory properties, while some soy and phytochemical products would have anti-inflammatory properties.
An increase in the diet’s inflammatory index did
not show an increase in the risk of PCa (RR 1.06
IC95% 0.97-1.15) (52). In contrast, antioxidant intake has been associated with a decrease in some
biomarkers of oxidative stress in urine and benign
prostate tissue in patients with PCa (53) (Supplementary material 2).
Exercise and Pca
Studies on exercise and PCa have sought
to establish their association with a decrease in
tumor progression and mortality, as well as benefits in quality of life, post-prostatectomy urinary
incontinence, and bone quality in patients with
metastases, among others. Epidemiological studies
have associated exercise and physical activity, including regular long-term recreational or occupational physical activity, with a decrease in cancer
risk, specifically PCa, between 10 and 30%. Also,
among the benefits of implementing an exercise
regimen, there are: 1) Induction of epigenetic modifications; 2) Improvement in quality of life; 3)
Regulation of the inflammatory response and immune system, and 5) Improvement in body composition by increasing muscle tissue (54-57).
There seems to be a significant benefit in
decreasing exercise-related oxidative stress, which
lowers hydrogen peroxide levels, a free radical involved in carcinogenesis, and other inflammatory
mediators, including TNF-a and IL-6 (5, 7, 58). It
is also important to note that a decreased risk is
usually more significant with vigorous exercise
than with light physical activity, demonstrating
a dose-response effect (55). Multiple studies have
shown a decrease in cancer-specific mortality associated with increased physical activity. On the
other hand, Friedenreich et al. found a 38% reduction in PCa mortality in patients performing
post-diagnostic physical activity (59). Also, prospective studies associate vigorous physical activity with decreased PCa mortality and reduced progression in patients with localized PCa (60).
Although physical activity has been shown
to be of moderate benefit for fatigue reduction,
sub-maximum physical condition, lower hemibo-
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dy strength, perception of masculinity, body image, cognitive and social function, no significant
effect has been found on the quality of life of PCa
patients, disease progression, sexual function
or cardiovascular health (61-63). In particular,
endurance exercise improves muscle mass and
strength in patients with PCa, without showing
improvement in quality of life and fatigue. However, in patients treated with androgen deprivation therapy (ADT), there has been no difference
between aerobic or resistance exercise (64, 65).
It should be noted that leisure time physical activity, such as walking, swimming, or dancing,
has not been associated with a lower risk of local or advanced PCa (66). Also, synergistically,
exercise can lead to an increase in the potency of
chemotherapy or radiation therapy by increasing
circulation and intratumor chemotherapy delivery. Even as neoadjuvant therapy, exercise may
be adequate in preparing and improving physical
tolerance of patients who are taken to first-line
chemotherapy (67). In patients taken to radical
prostatectomy, pelvic floor exercises have shown
to decrease the incidence of urinary incontinence significantly. However, these exercises do not
appear to show any benefit when used only as a
postoperative therapy (68).
Androgen deprivation therapy is generally considered a standard intervention in patients with locally advanced or metastatic PCa.
However, it is associated with multiple adverse
effects, such as reduction in muscle mass and
strength, decrease in bone mass and density, in
addition to increased fat mass, insulin resistance,
fatigue, and alterations in sexual function (54).
It has been shown that exercise can significantly improve cancer-related fatigue and quality of
life in patients treated with ADT, as well as increase strength in the upper and lower body, help
maintain control of fat mass and Body Mass Index (BMI), maintain sexual function, and mitigate
resistance to some medications (such as enzalutamide). However, it has no substantial evidence for
improvement of depression, bone mineral density
or other blood markers (65, 67, 69, 70). Despite
current evidence and recommendations on lifestyle interventions in PCa patients treated with ADT,
patients continue to experience increased central

adiposity, loss of bone density, and worsening of
glycemia due to lack of adherence (71).
Men with more vigorous long-term physical activity had a 30% lower risk of progression
to advanced PCa, and a 25% lower risk of dying
from PCa (72). Also, muscle endurance exercises
(non-aerobic) reduce the risk of tumor recurrence.
It was also found that men with more robust physical activity had a lower risk of developing the
TMPRSS2:ERG gene fusion (6).
Mental health and PCa
Prostate cancer is a challenge for the mental health of patients even before they are diagnosed because of all the implications and interventions around it. During diagnostic procedures,
specifically prostate biopsy, symptoms of depression or anxiety may be mild; however, when the
biopsy is negative, anxiety symptoms are more
significant in those with post-biopsy complications (pain, bruising, hematospermia, among other
symptoms) (73). Screening with PSA has not been
associated with increased concern or psychological distress. However, fear, anxiety, and lack of
information can impact decisions and perceptions
patients have about its performance (74, 75).
According to Watts et al., the prevalence of
depression prior to, during, and after treatment for
PCa was 17.27%, 14.7%, and 18.44%, respectively; while for anxiety, it was 27.04%, 15.09%, and
18.49%, respectively, both considerably high (76).
Besides, mortality in patients with depression may
be higher, and related emotional symptoms can
negatively influence decision-making regarding
therapy (77, 78).
Central concepts that influence the well-being of PCa patients include a sense of purpose,
social connection, and motivation in life, which
are suggested as essential areas of focus in practice (79). In this respect, patients with depressive
symptoms benefit significantly from peer support
or psychotherapy (80). Although no clinical trials
were found to evaluate the efficacy of antidepressant medications in PCa patients, population studies reveal their regular use (81).
Patients with lower educational levels were
found to be at increased risk of developing depressive symptoms, warranting relevant psychosocial
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interventions in high-risk groups (82). Furthermore, multidisciplinary interventions, such as online
psychosocial support, can encourage that patients
return to work, reducing the social and economic
burden of PCa (83, 84).
Active surveillance has helped patients
with low-risk PCa avoid or postpone active treatment and prevent possible adverse effects; however, the impact it may have on the psychosocial
well-being of patients has not been well documented (85).
In support care, some unmet needs that
merit person-centered care are identified. These include intimacy, information, physical, and
psychological needs (86). Although radical prostatectomy, active surveillance, and radiation therapy are well tolerated in terms of post-treatment
anxiety and depression, sexual and intestinal dysfunction, and, above all, urinary incontinence, can
induce worsening of psychological distress (87).
Research regarding the impact of circadian
cycle disruption on the risk of PCa, such as sleep
disorders, or night shift work, which has inconsistently shown an increased risk of PCa predominantly in Asian populations, has been expanded
in recent years. The risk is higher in rotating night
shift work over fixed ones (88-91).
In addition to the adverse effects of ADT
mentioned above, other psychological effects include, difficulties in multiple sexual domains,
emotional lability, cognitive disturbances, reversible Parkinson’s dementia, anxiety, and an increase in the risk for depression of up to 41%; these
symptoms are significantly associated with alcohol consumption and smoking (92-95). Similarly,
couples can also suffer emotional consequences
related to the effects of ADT, with exercise being
a useful intervention for the dyad (96). It has
also been shown that the patient’s partner may
be afraid of recurrence of the disease, becoming a
significant concern (97).
Multimodal treatment and PCa
Having a pro-inflammatory cellular environment is one of the most important mechanisms in carcinogenesis. The presence of oxidative
stress, inflammatory cytokines, and accelerated

cell growth leads to a stable medium that predisposes mutations and expression of carcinogenic
phenotypes (43, 98). Within the tertiary prevention of PCa, the MEAL study included 440 patients
between the ages of 50 and 70, diagnosed with
low-risk localized PCa (99). The progression of
the disease was analyzed at the histological and
biochemical level, in addition to the presence of
urinary symptoms, a specific level of anxiety and
quality of life (99); vegetables high in isothiocyanates, carotenes, and lycopene were found to be
associated with PCa prevention (98, 99). Macro
and micronutrient levels were measured in plasma
during fasting, and results were generalizable to
the general population; there were no significant
differences between the age groups (p=0.98), race
(p=0.52), geographic distribution (p=0.60), time of
diagnosis of PCa (p=0.85), PSA values (p=0.96),
clinical stage (p=0.27), and Gleason stratification
(p=0.76) (99).
It was concluded that a healthy lifestyle, a
diet low in saturated fats, and increased consumption of vegetables (more than six in a day) and
legumes, were linked to stable or lower PSA levels,
and a decrease in disease progression.
At the molecular level, changes in cellular
expression, increased telomerase activity, and a
higher stability in its terminals have been evidenced. The rates of intervention and progression of
the disease were decreased, inhibiting carcinogenesis mechanisms and inducing the expression of
cytoprotective enzymes (98, 99).
Patients with BMI >25 have increased
levels of biomarkers linked to disease aggressiveness, such as C-peptide, insulin, insulin-like
growth factor (IGF-1), IGF 3 binding protein,
and adiponectin. They also have insulin receptor
expression changes, IGF-1 receptor, and AKT receptor in epithelial and stromal cells, linked with
rapid disease progression (70, 100). Free radical
augmentation is generated from beta-oxidation
during fat metabolism and induction of prostate inflammation, causing a significant increase in
the risk of progression (101). Some authors propose inhibition of fatty acid synthase as a protective
mechanism; however, documented studies are inconclusive (33, 42, 53, 71).
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The active intervention of a plant-based
diet, supplemented with soy, fish oil, vitamin E,
selenium, and vitamin C, in conjunction with three
hours per week of moderate exercise and one hour
of daily stress management in support groups
among patients with localized PCa, has shown
slower carcinogenesis progression and decreased
cell proliferation activity by approximately 70%
(p <0.001). Satisfactory physical perception and
lower levels of anxiety are reflected in quality of
life assessment scales (102).
Dietary recommendations for patients with
localized or metastatic castration resistant PCa
have been the same as those that seek to reduce
the risk of developing PCa (103). However, it has
been considered whether some dietary products
may have interactions with drugs used to treat
castration resistant PCa. Pharmacokinetic studies
have shown that the dosage of abiraterone with
high or low-fat meals is associated with a modest increase in drug concentration compared to
the usual fasting dosage (104). Szmulewitz et al.
found that administering this drug with a low fat
breakfast had a similar effect in terms of PSA levels and progression-free survival (105).
Author’s proposal
As noted above, the recommendations for
lifestyle changes around PCa and its complications are not distant from the strategies for cardiovascular risk prevention. Currently, multiple molecular mechanisms appear to be involved in the
development and progression of the disease, so
even greater biological plausibility will be found
to support these interventions.
As dietary measures, it is recommended to
keep a low intake of simple carbohydrates, decrease consumption of red meats and processed foods,
and reduce consumption of saturated fats. In addition, dietary patterns with high consumption of
vegetables (predominantly cruciferous) and fruits,
such as the Mediterranean diet, and high intake of
tomatoes, may be suggested due to their lycopene content. Phytochemicals in tea and coffee are
also beginning to play an essential role in the prevention of PCa and should be taken into account
when guiding patients.

Muscular endurance exercise should be
part of every doctor’s general recommendations
in the clinical field due to the potential benefit it
confers in terms of cancer risk prevention and cardiovascular risk. These benefits are even more significant in patients diagnosed with PCa. Physical
activity should be recommended throughout the
disease process. It can improve patient’s quality of
life, urinary symptoms of incontinence, psychological stress resulting from the disease, and cancer-related fatigue until mortality is reduced; it also
has the potential of being a significant neoadjuvant and adjuvant mode of therapy for the treatment of PCa. The introduction and promotion of
multidisciplinary programs aimed at prevention,
treatment, and palliation of PCa in Latin America are indispensable. A change in public policy is
required to transform the reality of our patients.
These recommendations should be maintained for patients on ADT, in order to improve
patient’s quality of life. They may also be combating other mental health conditions, such as depression or anxiety, a widespread reality in these
patients.
Priority is made to provide a comprehensive approach to PCa patients to influence all these factors and reduce the risk of progression. In
this regard, the presence of anxious or depressive symptoms, tobacco use, or alcoholism should
always be ruled out and alert to the presence of
adverse psychosocial conditions that may worsen
the prognosis and course of the disease. Psychosocial support should be included as part of standard
management.
Establishing an adequate perception of the
disease, while promoting protective factors, and
educating patients on healthy lifestyles positively
impacts the health system because of the decreased economic impact and greater adherence to
treatment. Patients undergoing surgery, hormone
therapy, and radiation therapy with joint monitoring of their lifestyle and risk factors may lower
health costs and minimize the morbidity related to
treatment (5, 55, 70, 99, 106).
Figure 1 and Supplementary material 2
summarize the recommendations for intervening
in the lifestyle of patients.
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Figure 1 - Summary outline of recommendations in healthy lifestyle.

*DASH: Dietary Approaches to Stop Hypertension; AUDIT: Alcohol Use Disorders Identification Test; Kcal (kilo calories): unit of measurement.
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APPENDIX
Supplementary material 1 - Search strategies. We used MeSH terms and synonyms related to prostate cancer and the
suggested interventions.
Diet and prostate cancer
((((diet habit[MeSH Terms]) OR (diet habits[MeSH Terms])) OR (diet modification[MeSH Terms])) AND ((cancer of prostate[MeSH
Terms]) OR (cancer of the prostate[MeSH Terms]) OR (cancer, prostate[MeSH Terms]) OR (prostate neoplasm[MeSH Terms])))

Exercise
(((activity, physical[MeSH Terms]) OR (aerobic exercise[MeSH Terms]) OR (exercise[title]) OR (physical activity[title]) OR
(training[title])) AND ((cancer of prostate[MeSH Terms]) OR (cancer of the prostate[MeSH Terms]) OR (cancer, prostate[MeSH
Terms]) OR (prostate neoplasm[MeSH Terms])))

Mental health
(((((anxiety[MeSH Terms]) OR (mental health[MeSH Terms])) OR (depression[MeSH Terms])) OR (work [MeSH Terms])) OR
(burnout, professional[MeSH Terms])) OR (acute stress disorder[MeSH Terms]) AND ((cancer of prostate[MeSH Terms]) OR
(cancer of the prostate[MeSH Terms]) OR (cancer, prostate[MeSH Terms]) OR (prostate neoplasm[MeSH Terms]))

Supplementary material 2 - Summary of recommendations on lifestyle changes and Pca
Diet
1.
2.
3.
4.
5.
6.

Consumption of cruciferous vegetables (broccoli, cauliflower)
Increased consumption of tomato and its preparations
Mediterranean diet pattern or DASH diet*
Reduce consumption of simple carbohydrates and saturated fats
Consumption of green tea and coffee (3-5 cups per day)
Reduce consumption of red meats and processed products

Exercise
7. At least 150 minutes/week
8. Long-term physical activity
9. Pelvic floor exercise for symptoms of urinary incontinence in post-prostatectomy patients
10. Neoadjuvant or adjuvant exercise in patients on chemotherapy or radiation therapy, and in patients in ADT**
Mental Health and Work
11. Screening for depressive, anxious, psychological stress symptoms
12. Include psychosocial support within standard management
13. Provide the opportunity for psychotherapy or peer support
14. Comprehensive approach to the couple
15. Avoid night shift jobs
16. Providing multidisciplinary care to promote return to work
Multimodal treatment
17. Close monitoring of all patients undergoing surgery, hormone therapy and radiation therapy with joint monitoring of their
lifestyle and risk factors
18. Similar recommendations in patients with castration-resistant metastatic PCa***
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ARTICLE INFO

ABSTRACT
Purpose: Prostate cancer (PCa) is the second most common oncologic disease among
men. Radical treatment with curative intent provides good oncological results for PCa
survivors, although definitive therapy is associated with significant number of serious
side-effects. In modern-era of medicine tissue-sparing techniques, such as focal HIFU,
have been proposed for PCa patients in order to provide cancer control equivalent to
the standard-of-care procedures while reducing morbidities and complications. The
aim of this systematic review was to summarise the available evidence about focal
HIFU therapy as a primary treatment for localized PCa.
Material and methods: We conducted a comprehensive literature review of focal HIFU
therapy in the MEDLINE database (PROSPERO: CRD42021235581). Articles published in
the English language between 2010 and 2020 with more than 50 patients were included.
Results: Clinically significant in-field recurrence and out-of-field progression were
detected to 22% and 29% PCa patients, respectively. Higher ISUP grade group, more
positive cores at biopsy and bilateral disease were identified as the main risk factors
for disease recurrence. The most common strategy for recurrence management was
definitive therapy. Six months after focal HIFU therapy 98% of patients were totally
continent and 80% of patients retained sufficient erections for sexual intercourse.
The majority of complications presented in the early postoperative period and were
classified as low-grade.
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Conclusions: This review highlights that focal HIFU therapy appears to be a safe
procedure, while short-term cancer control rate is encouraging. Though, secondline treatment or active surveillance seems to be necessary in a significant number
of patients.

INTRODUCTION
Prostate cancer (PCa), with almost 1.3
million new cases and 359.000 deaths annually,
is the second-most frequent oncologic disease
and the fifth leading cause of cancer-related death among men (1). In the past decade, because of
greater public and professional awareness as well
as widespread use of molecular testing, PCa diagnosis has shifted dramatically towards earlier-stage, localized disease (2). Radical treatment with
curative intent provides good oncologic results
for these patients, although definitive therapy is
associated with many serious side-effects (3), all
of which have a significant negative impact on a
man’s physical and mental well-being (4). As part
of the tremendous progress being made in new
treatment modalities, minimally-invasive procedures, such as high-intensity focused ultrasound
(HIFU), have been suggested for PCa patients
with the intent of providing equivalent oncologic safety to the standard of care with a reduced
side-effect profile (5). Targeting energy at a focal lesion in or on the prostate, thereby sparing
surrounding, non-cancerous prostate tissue, could
reduce treatment-related toxicity to the minimum
level possible, thus raising interest in focal HIFU
therapy is seen in uro-oncological society (6). In
this systematic review, we provide the available
evidence about focal HIFU therapy as a primary
treatment for treatment-naïve localized PCa. Our
objective is to review technical aspects of the procedure, oncologic and functional outcomes, complications, as well as retreatment options.
MATERIALS AND METHODS
This systematic review was based on recommendations by Cochrane (7) and Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) protocols (8). The review
protocol was registered in the PROSPERO data-

base (CRD42021235581). Web search was performed on the MEDLINE database (through PubMed) using the key words <prostate cancer> AND
<HIFU focal therapy> OR <HIFU partial gland
ablation> OR <HIFU focal therapy outcomes> OR
<HIFU focal therapy complications> OR <retreatment after HIFU focal therapy>. The search was
limited to articles published in the English language and reporting focal HIFU outcomes between
2010 and 2020, including meta-analyses, randomised controlled trials, prospective development
studies, prospective and retrospective case series
with more than 50 patients. Two authors performed abstract screening independently. In case of
discrepancies, uncertainty was solved by a third
author. Web search was implemented by manual
search including senior authors consultation and
search of included articles reference lists. Review
articles, case reports, and congress abstracts as
well as studies reporting whole-gland ablation or
procedures performed in a salvage setting were
excluded. The following data were extracted from
each study: study design, study population, technical aspects of the procedure, type of anaesthesia,
urinary catheter management, length of follow-up, oncologic and functional outcomes, and
complications and recurrence management.
RESULTS
Evidenced synthesis
Of 847 studies identified, we included 20
in the final analysis (Figure-1): 1 randomised controlled trial (9), 10 prospective development studies
(10-19), and 9 retrospective case series (6, 20-27).
Across all the studies, 4209 patients were treated
with focal HIFU. Study design and data extracted
from each study are summarised in Table-1.
Technical aspects of the procedure
All the patients underwent transrectal
focal HIFU using three devices: Sonablate 500
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Figure 1 - PRISMA flow diagram for articles included into the review.
Articles identified through
database searching
(n=847)

Records after duplicates
removed
(n=812)

Articles after title
screening
(n=104)

Articles excluded after
abstract screening
(n=54)

Articles included after
abstract screening
(n=47)

Full-text articles excluded,
with reasons
(n=27)

Articles included in
qualitative synthesis
(n=20)

(SonaCare Medical LLC; 8 studies and 2786 patients) (10, 11, 13, 22-24, 26, 27), Ablatherm Fusion (EDAP TMS; 8 studies and 778 patients) (6,
12, 15, 18, 20, 21, 25, 27), and Focal One (EDAP
TMS; 6 studies and 679 patients) (6, 16, 18, 19, 21,
25). The procedure was performed with the patient
in the lateral or supine position under general (9
studies) (6, 9, 10, 14, 15, 18, 19, 23, 27) or spinal
anaesthesia (4 studies) (9, 14, 15, 24). Four authors used a 6-mm safety margin from the apex
of the prostate to preserve sphincter functionality
and maintain continence (6, 12, 15, 25), while in
one study (24) the safety distance was decreased
to 3mm and in another one (16) it was increased
to 10mm.
Bladder catheterization with an indwelling
urethral catheter (11 studies) (6, 9, 12, 14-16, 18,
22, 24, 25, 27) or suprapubic approach (5 studies)
(9, 10, 16, 22, 27) was maintained for 1 to 14 days
postoperatively (6, 9, 10, 16, 18, 20, 22, 23, 25,

27). Four of 11 studies with a urethral catheter discontinued bladder drainage 1 to 3 days postoperatively (6, 15, 18, 25), while in another 4 studies,
the bladder catheter was removed one week after
the procedure (9, 16, 22, 27).
Antibiotic prophylaxis ranged from a single dose intraoperatively (2 studies) (6, 16) up to
7 days after the surgery, usually until the bladder catheter was removed (3 studies) (22, 23, 27).
Transurethral resection of the prostate (TURP)
was proposed for men with a prostate size greater
than 50cm3 (6, 14, 21, 27) or lower urinary tract
symptoms (6, 14, 16, 25). TURP was performed
in 6 of 20 studies (6, 14, 15, 21, 25, 27), while
α-blocker therapy was reported just by 1 author
(6). TURP was typically performed within 6 to
12 months preoperatively (14, 16). Few authors
considered concomitant TURP with focal therapy
under the same anaesthesia (14, 15), while van
Velthoven et al. (15) reported a modified version
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Table 1 - Study design, oncological and functional outcomes, as well as complications and retreatment of the 20 studies included.
Author, years

Study design

Patients, N

Prostate cancer risk group*

Type of ablation

Follow-up, months

Retrospective cases
series

210

Low, intermediate

Lesion-targeted ablation,
hemiablation, subtotal
ablation

11

Hamdy et al., 2018 (9)

Randomized control trial

41

Intermediate

Lesion-targeted ablation,
quadrant ablation,
hemiablation

–

Ahmed et al., 2015 (10)

Prospective
development study

56

Low, intermediate

Lesion-targeted ablation

12

Dickinson et al., 2017
(11)

Prospective
development study

118

Low, intermediate

Lesion-targeted ablation,
hemiablation

12

Feijoo et al., 2016 (12)

Prospective
development study

67

Low, intermediate

Hemiablation

12

Guillaumier et al., 2018
(13)

Prospective
development study

625

Low, intermediate, high

Quadrant ablation,
hemiablation

56

Rischmann et al., 2017
(14)

Prospective
development study

111

Low, intermediate

Hemiablation

30

van Velthoven et al.,
2016 (15)

Prospective
development study

50

Low, intermediate

Hemiablation

35

Schmid et al., 2020 (16)

Prospective
development study

98

Low, intermediate

–

3

Lovegrove et al.,
2020 (17)

Prospective
development study

420

Low, intermediate, high

Lesion-targeted ablation,
quadrant ablation,
hemiablation, hockey
stick ablation, subtotal
ablation

65 and 73

Ganzer et al., 2018 (18)

Prospective
development study

51

Low, intermediate

Hemiablation

17

Mortezavi et al., 2019
(19)

Prospective
development study

75

Low, intermediate

–

6

Albisinni et al., 2017
(20)

Retrospective cases
series

55

Low, intermediate

Hemiablation

36

Tourinho-Barbosa et al.,
2020 (21)

Retrospective cases
series

190

Low, intermediate

Lesion-targeted ablation,
quadrant ablation,
hemiablation, subtotal
ablation

37

Stabile et al., 2019 (22)

Retrospective cases
series

1032

Low, intermediate

Lesion-targeted ablation,
hemiablation

36

Johnston et al., 2019
(23)

Retrospective cases
series

107

Low, intermediate

Lesion-targeted ablation,
quadrant ablation,
hemiablation

30

Bass et al., 2019 (24)

Retrospective cases
series

150

Low, intermediate, high

Lesion-targeted ablation,
hemiablation, hockey
stick ablation

24

Annoot et al., 2019 (25)

Retrospective cases
series

55

Low, intermediate

Hemiablation

33

Huber et al., 2020 (26)

Retrospective cases
series

598

Low, intermediate, high

Lesion-targeted ablation,
quadrant ablation,
hemiablation

–

Abreu et al., 2020 (27)

Retrospective cases
series

100

Low, intermediate, high

Hemiablation

18

Bakavicius et al.
2019 (6)

* = Prostate cancer risk stratification is based on modified D’Amico classification system according to EAU Prostate Cancer guidelines 2020. The grouping reflects the
biggest part of the cohort included into the study. For visual purpose “–“ = symbol was used when specific data was not available in a study. In some studies control
biopsies were performed not routinely per-protocol and (a) based on scheduled clinical visits without post-operative mpMRI, (b) on PSA kinetics only, as well as (c)
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Cohort with control biopsy,%

Out-of-field progression,

In-field recurrence, %

%

Reported functional
outcomes

Reported adverse events

Reported retreatment
tactics

Any

CS

Any

CS

–

–

–

–

–

–

Yes

–

–

–

–

–

–

–

–

–

92.9

34.6

15.4

7.7

3.8

Yes

Yes

Yes

94.1

36.9

18.9

–

–

–

–

–

100a

16.4a

–

10.4a

–

Yes

Yes

–

35.5

18.0

–

12.2

–

Yes

Yes

Yes

91.8

13.9

5.0

20.8

6.9

Yes

Yes

Yes

16.0b

6.0b

–

10.0b

–

Yes

Yes

Yes

–

–

–

–

–

–

Yes

–

–

–

–

–

–

Yes

–

–

96.1

26.5

8.2

34.7

2.0

Yes

Yes

Yes

90.7

–

20.6

–

29.4

Yes

–

Yes

–

12.7b

9.1b

21.8b

–

Yes

Yes

Yes

91.6

30.0

–

16.8

–

Yes

Yes

Yes

41.1

31.5

–

–

Yes

62.6

28.0

Yes

Yes

Yes

58.0

–

12.7

–

12.0

Yes

Yes

Yes

–

–

21.8

–

5.5

–

–

Yes

–

–

–

Yes

Yes

Yes

–

58.0

35.1c

10.0

8.0

23.0

10.0

triggered only when a suspicious lesion on post-operative mpMRI was detected or PSA rising was observed. Abbreviations: CS - clinically significant; EAU - European
Association of Urology; mpMRI - multiparametric magnetic resonance imaging; N - number of patients; PSA - prostate-specific antigen.
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of TURP (including just 1 treated lobe of the prostate) at the end of focal therapy. Two authors (9,
16) considered TURP as an exclusion criterion if
it was performed 6 months before the surgery. In
2 studies (17, 26), androgen-deprivation therapy
(ADT) was initiated in a subset of patients to reduce prostate volume, while another 4 authors (6, 16,
18, 21) considered ADT as an exclusion criterion.
Oncologic outcomes
Oncologic outcomes were reported in 16
of 20 studies (10-15, 18-27) included in this review. Median follow-up ranged from 6 to 56 months; the studies with the longest follow-up periods
were Tourinho-Barbosa et al. (21) at 37 months
and Guillaumier et al. (13) at 56 months.
Median time to reach prostate-specific
antigen (PSA) nadir varied from 3 to 12 months
postoperatively (10, 14, 15, 21, 24, 27), with the
median PSA reduction being 53% to 84% (10, 11,
14, 15, 18, 19, 21, 23, 24, 27).During follow-up,
11 of 16 studies (10, 11, 13, 14, 18, 19, 21, 24-27)
reporting oncological outcomes performed multiparametric magnetic resonance imaging (mpMRI)
6 to 12 months postoperatively or at any time
earlier if it was clinically indicated, followed by
control biopsies afterwards. Three studies have
performed follow-up sampling without postoperative mpMRI, based on the PSA kinetics only (15,
20) or scheduled clinical visits (12). According to
the literature, including articles only with control
mpMRI followed by targeted and systematic biopsies, clinically significant in-field recurrence and
out-of-field progression were detected in 5% to
22% (10, 11, 13, 14, 18, 19, 24, 25, 27) and 2%
to 29% (10, 14, 18, 19, 24, 25, 27) patients with
PCa, respectively. Any type of PCa in the field was
detected in 10% to 37% of patients (10, 11, 13, 14,
18, 21, 27), while out-of-field PCa was detected
in 8% to 35% of patients (10, 13, 14, 18, 21, 27).
Higher International Society of Urological Pathology (ISUP) grade group (21), more positive cores (24), bilateral PCa at primary biopsy (24, 27),
and higher postoperative PSA nadir (11, 21, 24,
25) have been identified as the main predictors of
disease recurrence. Oncologic outcomes from the
first randomised controlled trial (9) are waited in
the near future.

Functional outcomes
Thirteen of 20 studies (10, 12-15, 17-21,
23, 24, 27) have reported functional outcomes
after focal HIFU therapy. Urinary and erectile function, as well as health-related quality of
life (QOL) have been evaluated by self-reported
symptoms and various questionnaires, including
the International Prostate Symptom Score (IPSS)
(28) - 9 studies (10, 12-14, 17-19, 21, 27), International Continence Society (ICS) male short-form questionnaire (ICSmaleSF) (29) - 3 studies
(12, 18, 21), International Index of Erectile Function (IIEF) questionnaire (30) - 6 studies (10, 12,
14, 18, 19, 27), Expanded Prostate Cancer Index
Composite (EPIC) questionnaire (31) - 4 studies
(10, 13, 17, 19) and Functional Assessment of
Cancer Therapy-Prostate (FACT-P) questionnaire
(32) - 2 studies (10, 19). Incontinence was defined as the use of any pad in 9 studies (10, 12,
14, 15, 17, 20, 21, 23, 27) or more than 1 pad
per day in 2 studies (13, 19). Erectile dysfunction (ED) was defined as the persistent inability
to attain and maintain an erection sufficient to
permit satisfactory sexual intercourse (19).
At 3 and 6 months after focal HIFU therapy, 86% to 98% (15, 20, 21) and 90% to 98% (19,
20) of patients with PCa self-reported as totally
continent, while 12 months after the procedure,
complete continence was achieved in 93% to 97%
of patients (10, 14, 15, 17, 20, 24). No further improvement in urinary function was observed 2 to
3 years after the procedure (17). IPSS score remained unchanged during the first 6 months postoperatively (12, 18, 19). Interestingly, Abreu et al.
(27) and Rischmann et al. (14) reported improved
initial IPSS results after focal therapy, therefore,
it should be highlighted that preoperative TURP
in these studies was performed according to the
study protocol. On the EPIC urinary domain questionnaire, the incontinence score showed initial
deterioration, although 6 months after the procedure, the score had returned to baseline (19) and
remained high at 2 (97% continent) and 3 years
(98% continent) afterwards (13). No changes in
ICSmaleSF score were detected for 85% of patients
with PCa 3 months after the procedure (21), although the same improvement from baseline was
observed 12 months after focal therapy (18).

268

IBJU | SYSTEMATIC REVIEW OF FOCAL HIFU IN PROSTATE CANCER

According to self-reported symptoms for
erectile function, 69% to 80% of patients with PCa
had retained sufficient erections for sexual intercourse 6 months after focal HIFU (19, 20), and
these rates remained stable (14, 15, 17, 20, 24)
or improved slightly (86%) (23) within the next
2 years. The total score on the 15-question IIEF
questionnaire (IIEF-15) initially decreased by 23
points, with a gradual recovery during the early
postoperative phase, 6 months after the procedure, the total score was still inferior by 17 points
compared with baseline (19). Another study (10)
evaluated erectile function in the later postoperative period (12 months) using the same IIEF-15
questionnaire, where 88% of patients reported
normal erectile function. A few authors used the
IIEF short-form questionnaire (IIEF-5) after focal
HIFU. Abreu et al. (27) reported no deterioration
in erectile function, while Feijoo et al. (12) and
Ganzer et al. (18) reported that 52% to 70% of
patients with PCa retained the same preoperative
values on the IIEF-5 after the procedure. Just one
study (17) reported ED rates after a second focal
HIFU, where retreatment was associated with a
7% increased ED rate.
No negative side-effects on bowel
function were detected on the EPIC bowel domain questionnaire (19), and no deterioration
in QOL was registered on the FACT-P questionnaire (10, 19).
Complications
Complications after focal HIFU have been
reported in 13 of 20 studies (6, 10, 12-16, 18, 20,
21, 23, 24, 27). Overall, 13% to 41% patients with
PCa undergoing focal HIFU experienced some
type of complication (6, 12-16, 18, 20, 24, 27). The
most common treatment-related side effects were
acute urinary retention (7% - 27% of patients) (6,
14-16, 18, 20, 24, 27), urethral sloughing (7% 43%) (6, 10, 14, 27), and urinary tract infection
(UTI) (5% - 18%) (6, 10, 13-16, 18, 27), followed
by acute infective epididymitis (2% - 8%) (6, 13),
fistula (0.3% - 3%) (13, 24), and iatrogenic urethral stricture disease (2% - 4%) (6, 15, 23).
The majority of complications (85% 100%) presented in the early postoperative period
- that is, up to 3 months after the procedure (6,

16, 27). In terms of severity, 80% to 100% of complications were classified as minor (Clavien-Dindo
grade I-II), not requiring any surgical intervention
(6, 10, 12, 15, 16, 18, 20, 24, 27). The majority
of cases of acute urinary retention were managed
conservatively with temporary bladder catheterization or α-blocker therapy (6, 12, 16, 24, 27). The
most commonly reported interventions for treating grade III to V complications were suprapubic
bladder catheterization, TURP, urethrotomy, urethroplasty, and surgical management of fistula (6,
12, 13, 15, 16, 18, 24).
Ablation volume (6) and inclusion of the
urethra (16) were identified as the main predictors
for postoperative complications. The majority of
the patients (78%) undergoing subtotal HIFU reported having some type of complication, while
more precise, lesion-targeted ablation was associated with a significantly lower (36%) risk of side-effects (6). Inclusion of the urethra in the HIFU
ablation zone led to adverse events (AEs) in 48.8%
of patients, while patients undergoing urethra-sparing surgery had a significantly lower (26.3%)
risk of complications (16). Other risk factors included smaller prostate volume, higher body mass
index, and longer bladder catheterization time (6).
Recurrence management
Recurrence management was reported in
13 of the 20 studies (10, 13-15, 18-25, 27) included in this review. A second focal HIFU ablation
procedure to treat in-field recurrence or out-of-field progression after 1 focal HIFU therapy session was reported in 2 (14, 23) and 4 (14, 15, 20,
23) studies, respectively, where 5% to 11% and 2%
to 13% of patients with PCa, respectively, undergoing focal HIFU ablation were retreated in this
manner. According to other authors, 4% to 19% of
patients with PCa underwent a second focal HIFU
ablation procedure, although these authors did not
specify whether in-field or out-of-field disease
was treated (10, 13, 19, 21, 22, 24, 27).
Other retreatment strategies after one focal HIFU ablation included focal cryotherapy, salvage whole-gland therapies, and ADT. According
to Stabile et al. (22), salvage focal cryotherapy was
performed in 1% of patients. Salvage whole-gland
therapies consisted of whole-gland HIFU, radical
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prostatectomy (RP), and external beam radiation
therapy (EBRT). Salvage whole-gland HIFU ablation was performed in 0.4% to 10% of patients
with PCa (14, 18, 22), salvage RP was performed
in 1% to 22% of patients with PCa (13, 14, 1820, 22-25, 27), and salvage EBRT with or without
ADT was performed in 0.9% to 8% of patients (10,
13-15, 18, 20, 22-24). A small number of patients
(0.2% - 6%) were treated with ADT only, usually
because of metastatic disease at the time of recurrence (13, 15, 20, 22-24).
Some patients with low-risk disease, mostly those harbouring ISUP grade group 1 PCa, were
offered deferred treatment options. According to 5
articles (10, 14, 18, 19, 25), 4% to 35% of patients
with PCa were under active surveillance after focal HIFU therapy.
Two studies (13, 14) reported third-line
salvage treatment after 2 focal HIFU ablation procedures, including third-line focal HIFU ablation,
which was performed in 1% of patients (13), salvage RP, which was performed in 1% of patients
(14), salvage EBRT, which was performed in 2%
of patients (14), and ADT only, which was used in
1% of patients (14). A second focal HIFU therapy
procedure was associated with increased risk (by
7%) of ED (17) but did not compromise continence
(21), no serious AEs were detected after any type
of salvage therapy (21, 24).

duces heat above 65°C and destroys the targeted
area through coagulative necrosis. Since the early 2000s, 3 HIFU devices have been commercially
available for PCa treatment: Sonablate 500, Ablatherm, and Focal One. All three machines have
been used in some of the studies included in this
review: the Sonablate 500 device in 8 studies, the
Ablatherm device in 8 studies, and the Focal One
device in 6 studies. Some differences in technical
characteristics exist between these devices, what
could also have affected treatment outcomes (34).
The Ablatherm and Focal One device use coupling liquid to protect the rectum; thus, patients
should be placed in a lateral position to allow gas
bubbles to rise outside the imaging and therapy
fields. The Sonablate 500 device uses circulating
chilled water instead of coupling liquid, thus, a
supine patient position is recommended. The Focal
One device, which features the latest technology,
enables more precise pre-treatment planning and
shape and size modifications during the procedure
(which are not possible with the Ablatherm device) as well as end-of-treatment validation through
contrast-enhanced ultrasound (which is not possible with the Sonablate 500 device) (35).
Across all the studies included in this review, tissue-preserving strategies during focal
HIFU therapy were inconsistent. Based on the volume of the disease and the extension within the
prostate, different treatment strategies have been
proposed: index-lesion or focal ablation, quadrant
ablation, hemiablation, and subtotal or hockey-stick ablation (36). After the procedure, the type
and length of bladder catheterisation varied significantly among the initial studies. According to
some authors (22), a suprapubic approach was based on their personal experience with whole-gland
therapy and prolonged voiding problems afterwards. Thus, urethral catheterization was avoided to
decrease the risk for urethral strictures. When it
became clear that most men re-established voiding
less than a week after the procedure, indwelling
urethral catheterization for up to 3 days postoperatively was adopted as the standard approach
in most of the studies. A few authors have also
performed TURP in preoperative or perioperative
settings to decrease postoperative sloughing and
prolonged need for bladder catheterization. None

DISCUSSION
Since the introduction of aggressive PSA
testing into clinical practice, the diagnosis of PCa
has shifted dramatically towards earlier-stage and
localized disease (2). In the past decade, because of
the widespread use of mpMRI and rapid progress
in ultrasound and mpMRI-ultrasound fusion technologies, the more precise detection of early-stage
PCa has moved towards early-stage, clinically significant disease, which carries the highest risk of
progression (33). Taking into account that active
treatment is crucial for this type of PCa and that
whole-gland therapies are associated with serious
AEs in the sexual and urinary domains (3, 4), focal
therapy could be a better option for these patients.
Focal HIFU focuses ultrasound waves at
a malignant lesion in or on the prostate, it pro-
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of these authors has evaluated the impact of TURP
on postoperative functional outcomes.
Short-term oncologic results have been
reported in the majority of the studies reviewed,
while just 2 studies (13, 21) have reached a postoperative follow-up adequate for intermediate-term
results. Taking into account the prolonged natural
history of PCa and the lack of reliable comparative data on medium- and long-term oncologic
outcomes, no final decision could be made regarding cancer control after focal HIFU therapy. PSA
nadir in all the studies reviewed had been reached 12 months postoperatively, with a median
reduction greater than 50% from baseline. Despite
one author (20) using PSA kinetics to trigger postoperative biopsies, it should be highlighted that
currently no accepted definition of biochemical
disease control following focal therapy has been
established, thus, postoperative follow-up could
not be based on Phoenix (37), Stuttgart (38), or
any other criteria, and postoperative mpMRI with
control biopsies are mandatory (39). During short-term follow-up, half of the patients were histologically confirmed as having clinically significant
(ISUP grade group ≥2) disease, where in-field and
out-of-field PCa was detected in up to 22% and
29% of patients, respectively.
Retreatment possibilities have been reported in some of the studies. Therefore, no data
regarding indications for different retreatment
strategies, including second focal HIFU or other
focal therapies, or for whole-gland treatment options were reported in any of the studies. For low-risk recurrence, a deferred treatment option was
offered in the majority of the studies, where up to
35% of patients with PCa after focal HIFU were
undergoing active surveillance. The majority of
the studies used radical treatment options, such
as salvage RP and salvage EBRT, to treat PCa recurrence or progression. Second focal HIFU was
initiated in up to 20% of patients with PCa, where
in-field recurrence was treated in 11% of patients
and out-of-field progression in 13% of patients.
Regarding the overall complication rate,
focal HIFU therapy appears to be a threatening
procedure in which up to 41% of patients experience some type of complication. It should be noted, however, that the majority of complications

are low grade and do not require surgical intervention. The most common side-effects are temporary acute urinary retention, urethral sloughing,
and UTI. One author (24) reported a slightly higher
number (3%) of postoperative fistulas, but the problem was solved by increased cooling time between treatment pulses in the midzone of the prostate. Regarding self-reported symptoms and various
questionnaires, initial deterioration in the urinary
domain during the early postoperative phase was
observed in 14% of patients with PCa. During the
next few months after the procedure, significant
improvement in continence rates has been observed, and 1 year after the procedure, only a low
percentage of patients presented incontinence of
any grade. Regarding erectile function, 70% of patients with PCa reported no changes in early the
postoperative period of focal HIFU. Gradual recovery during the early postoperative phase was also
observed, and 86% of patients retained sufficient
erection for sexual intercourse following the procedure.
CONCLUSIONS
Focal HIFU therapy appears to be a safe
procedure with low-grade complications and to
offer good preservation of urinary and erectile function. Its short-term cancer control rate is
encouraging, although second-line treatment or
active surveillance seems to be necessary in a
significant number of patients with PCa. If intermediate- and long-term oncologic outcomes are
verified against standard-of-care procedures in
high-quality comparative trials, focal HIFU could
become the standard of care for well-selected patients with PCa.
ABBREVIATIONS
ADT = androgen-deprivation therapy
AE = adverse event
EBRT = external beam radiation therapy
ED = erectile dysfunction
EPIC = Expanded Prostate Cancer Index Composite
FACT-P = Functional Assessment of Cancer Therapy-Prostate
HIFU = high-intensity focused ultrasound
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ICS = International Continence Society
ICSmaleSF = ICS male short-form questionnaire
IIEF = International Index of Erectile Function
IPSS = International Prostate Symptom Score
ISUP = International Society of Urological Pathology
mpMRI = multiparametric magnetic resonance
imaging
PCa = prostate cancer
PSA = prostate-specific antigen
QOL = quality of life
RP = radical prostatectomy
TURP = transurethral resection of the prostate
UTI = urinary tract infection
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ABSTRACT

ARTICLE INFO

Objectives: The purpose of our study was to assess the association between the
winter season and desmopressin treatment failure in South Chinese children with
monosymptomatic nocturnal enuresis (MNE).
Materials and Methods: A retrospective study was conducted to analyze the clinical data
of children with monosymptomatic nocturnal enuresis who have visited our urology
clinic from January to December 2019. All patients received desmopressin treatment.
Final treatment outcomes were categorized as successful (complete response) or failed
(absent and partial response). The relationship between winter season and treatment
response to desmopressin was evaluated. Additionally, associated risk factors were
investigated with both univariate and multivariate regression analysis.
Results: In total, 393 patients diagnosed with MNE were included in the present study.
There were no statistically significant differences in pretreatment variables at first
visit between patients who visited the clinic in winter and those who did so in other
seasons. However, the treatment failure rate of MNE in the winter season was higher
than that of other seasons (77.50% vs. 52.74%). Multivariate logistic regression analysis
demonstrated that the severity of symptoms and an initial clinic visit in the winter
season were significantly related to desmopressin treatment failure in MNE patients.
Conclusion: Winter season and severity of symptoms are two risk factors associated with
desmopressin treatment failure in MNE patients.

INTRODUCTION
Nocturnal enuresis (NE) is defined as intermittent incontinence during sleep that manifests in
at least one episode per month for three consecutive
months in children older than five years (1). NE is a
common developmental disorder, especially in boys,
and its prevalence among children aged 7 is 5-10%
(2, 3) and among adults is 0.5-2.3% (4, 5).
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Enuresis can be classified as monosymptomatic nocturnal enuresis (MNE) or non-monosymptomatic nocturnal enuresis (NMNE) depending on
whether accompanying lower urinary tract symptoms are present, with the former type being characterized by the absence of such symptoms. Desmopressin, a synthetic version of the human antidiuretic
hormone (ADH), is one of the recommended first-line
treatments for MNE (6). In fact, desmopressin reduces
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nocturnal urine production, matching such production with bladder capacity. After receiving oral desmopressin treatment, nearly one-third of children
had no subsequent MNE episodes, one-third obtained partial relief, and one-third had no benefit
(7). MNE cure rate can be improved by combination
therapy strategies (8).
The winter season was reported to be a risk
factor in enuresis treatment failure in Japan (9). The
same trend was also observed in Shenzhen, a city that
belongs to the subtropical monsoon climate zone in
southern China, but the nature of the relationship between the winter season and desmopressin treatment
failure remains unclear. Therefore, in our current study, we investigated the difference between children
who received desmopressin treatment in the winter
and those who received it during other seasons.
MATERIALS AND METHODS
Participant selection
We retrospectively analyzed the clinical data
of 460 consecutive children diagnosed with MNE
who had been referred to urology outpatient clinic
of Shenzhen Children’s Hospital between January
to December 2019. All procedures performed in this
study were in accordance with the ethical standards of the Research Ethics Committee of Shenzhen
Children’s Hospital (IRB number: 2021044). All included children with MNE met the diagnostic criteria listed by the International Children’s Continence
Society (ICCS): age >5 years; involuntary nocturnal
leakage at least once a month; and duration of MNE
>3 months (10, 11). Patients were excluded if they
presented with one of the following exclusion criteria: organic lesions including neurological or urinary system malformations, diabetes mellitus; concomitant daytime symptoms; and treatment duration
spanning two time points (December to February and
March to November). Patients with missing information (n=30) and those who had poor compliance
(n=37) were excluded from the study. Ultimately, the
data of 393 children with MNE were analyzed.
The severity of enuresis was classified based
on the number of nights when MNE was observed:
mild, less than 2 nights per week; moderate, 3-4
nights per week; and severe, greater than 5 nights
per week (12). Shenzhen is located in the southeast

coast of China, close to Hong Kong, with a typical
subtropical monsoon climate. Therefore, the winter season was considered to span from December
to February (Figure-1).
All patients received routine health coaching about avoiding irregular bladder and bowel
habits, establishing healthy lifestyle behaviors and
limiting fluid intake before bedtime during desmopressin treatment. All children received desmopressin tablets as first-line treatment and were
followed up for a minimum of three months. The
initial dose of desmopressin was 0.1mg 1h before
bedtime. This dose could be raised to a maximum
dose of 0.4mg if patients showed no response after
two weeks. The treatment response was evaluated
after three months’ treatment, and therapy was
discontinued if possible. Treatment unresponsiveness, partial responsiveness and complete responsiveness, was defined as a reduction in symptom
frequency less than 49%, equal to 50-99%, and
equal to 100% dry nights, respectively (1). Treatment failure was defined as: absent or partial
response (13) and the patients were divided into
a successful or failed outcome group according to
their responsiveness.
Statistical Analysis
The SPSS 25.0 statistical software (SPSS Inc.,
Chicago, IL, USA) was used for statistical analysis.
A chi-square test was employed to analyze the relationship between variables of the two groups, a t test
was utilized for computing statistical differences, and
the Mann-Whitney U test was used to compare treatment efficacy between the two groups. Statistical
analyses were performed using univariable logistic
regression followed by multivariable logistic regression to evaluate possible risk factors of desmopressin treatment failure. P values <0.05 were considered
statistically significant.
RESULTS
A total of 393 children diagnosed with MNE
were included in our current study. The mean age
of the cohort was 7.39 years, and the mean follow-up time was 6.3 months after treatment initiation.
A total of 206 children (52.42%) presented with
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Figure 1 - The average temperature (℃) in Shenzhen region in 2019. Data were recorded from the Shenzhen Meteorological
Bureau website (http://weather.sz.gov.cn/qixiangfuwu/qihoufuwu/qihouguanceyupinggu/nianduqihougongbao/content/
post_6851743.html).

severe symptoms according to frequency of nighttime urination, and 117 subjects (29.77%) had a positive family history of enuresis. Habitual snoring
during sleep was reported by 78 subjects (19.85%).
Obesity was observed in 45 (11.45%) patients, while
348 (88.55%) children were classified as non-obese

according to BMI (Table-1). There was no difference between the two groups in age, sex, severity of
symptoms, family history, parent educational level,
sleep quality, and weight problems (Table-1).
Ultimately, 156 (39.69%) children with
MNE showed complete response to desmopres-

Table 1 - Characteristics of cases for the first visiting urology clinic in winter or other seasons.
winter
n = 120

other seasons
n = 273

t/χ2/Z

p

7.53±1.67

7.34±1.42

1.170

0.243

51/69

143/130

3.256

0.071

Mother’s age (years ± SD)

34.42±5.34

34.90±5.83

0.764

0.445

Father’s age (years ± SD)

38.55 ±5.79

38.09±6.02

0.715

0.475

Severity of symptoms (severe / mild and
moderate)

71/49

135/138

3.155

0.076

Family history (present / absent)

37/83

80/193

0.093

0.760

Mother’s academic qualifications (High / Low)

81/39

171/102

0.857

0.355

Father’s academic qualifications (High / Low)

76/44

188/85

1.157

0.282

Snoring during sleep (present / absent)

18/102

60/213

2.552

0.110

obesity (present / absent)

18/102

27/246

2.147

0.143

no response

36

82

-16.226

0.000

partial response

57

62

complete response

27

129

Variables
Age (years ± SD)
Gender(male/female)

Response to desmopressin treatment
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sin treatment, 119 (30.28%) showed partial improvement, and 118 (30.03%) were unresponsive (Table-1). No differences in age, sex, family
history, parent educational level, sleep quality
and weight problem were observed between the
successful treatment and failed treatment group
(Table-2). In the successful treatment group,

63 (40.38%) of children showed a severe MNE
phenotype, but in the failed treatment group
the percentage of severe symptoms was greater
(60.76%, n=144) and this difference was significant (p=0.000) (Table-2). The number of patients
who had their first-time visit to the urology clinic in the winter season was 27 (17.31%) in the

Table 2 - Univariate logistic regression analysis was performed to assess risk factors for desmopressin treatment failure. (n = 393).
Treatment
success group
n = 156

Treatment
failure group
n = 237

p value

OR

95% CI

7.23±1.38

7.51±1.56

0.068

1.138

0.990-1.308

Male

85

109

0.100

0.711

0.474-1.067

Female

71

128

Mother’s age

34.63±5.80

34.84±5.62

0.713

1.007

0.971- 1.043

Father’s age

38.36 ±6.25

38.15±5.76

0.726

0.994

0.961- 1.028

Severe

63

144

0.000

2.286

1.513-3.453

Mild and moderate

93

93

Present

45

72

0.745

1.076

0.691- 1.677

Absent

111

165

High

108

156

0.286

0.793

0.519- 1.214

Low

48

81

High

100

133

0.482

0.856

0.555- 1.320

Low

44

65

Present

34

44

0.433

0.818

0.495- 1.351

Absent

122

193

Present

17

28

0.780

1.095

0.578- 2.077

Absent

139

209

Winter season

27

93

0.000

3.086

1.890-5.036

Other seasons

129

144

Variables
Age
Gender (male)

Severity of symptoms

Family history

Mother’s academic qualifications

Father’s academic qualifications

Snoring during sleep

Obesity

Visiting clinic

OR = Odds ratio; CI = confidence interval
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successful treatment group, and 93 (39.24%) in
the failed treatment group. This difference was
statistically significant (p=0.000) (Table-2).
Univariate logistic regression analysis
showed that both the severity of symptoms and
wintertime first-time visit were closely related
to desmopressin treatment failure (odds ratio
[OR]=2.286, 95% confidence interval [CI]=1.5133.453, p=0.000 and OR=3.086, 95% CI=1.8905.036, p=0.000 respectively). Other demographical and clinical factors including age, sex,
family history, parent educational level, sleep
quality, and overweight did not influence treatment efficacy (Table-2). Similarly, multivariate
logistic regression analysis with a forward stepwise model also indicated that the severity of
symptoms and wintertime first-time visit were
significantly associated with desmopressin treatment failure (OR=2.172, 95% CI=1.423-3.315,
p=0.000 and OR=2.945, 95% CI=1.791-4.842,
p=0.000 respectively).
DISCUSSION
Our study confirmed that the complete
responsiveness rate and partial responsiveness
rate were 39.7% and 30.3% respectively. These
data were similar to those obtained in a previous study (14).
Many studies have suggested that seasonal variations in climate are important factors
that cannot be ignored during the onset, development, and progression of diseases. Specifically,
in regard to enuresis, it has been shown that the
duration and frequency of enuresis in the same
group increased in the winter compared to that
in the summer season (15). Furthermore, in a
study by Yoshiyuki Shiroyanagi et al., children
with NE received enuresis alarm treatment were
more prone to treatment failure in the winter
than in any other season, thus showing wintertime as an independent risk factor for treatment
failure (9). These findings were similar to those
of our current study. In fact, we showed that treatment efficacy in children who had their first-time visit and began desmopressin treatment in
the winter had poorer outcomes than children
that did so during other seasons. The possible

explanations for this pattern could be the following: first, cold temperatures can increase the
osmolality of urine, which could be attributed to
a reduced arginine vasopressin (AVP) excretion
from the hypophysis as well as to the failure to
maintain the concentration gradient in the renal
medulla (16, 17). Also, systemic levels of cyclic
guanosine monophosphate (cGMP) are significantly blunted in the cold, indicating suppressed
nitric oxide (NO) signaling (17). The central nervous system has been confirmed to be capable
of secreting anti-diuretic hormone (ADH) in response to NO stimulation (18); thus, decreased NO
secretion during the cold months could lead to a
reduction in ADH production. However, another
study demonstrated that cold-induced diuresis
was not a consequence of a reduction in AVP
release, because no change in AVP plasma levels
was recorded in rats. Rather, cold-induced diuresis was possibly caused by the downregulation
of V2 receptors and the subsequent decrease in
the expression of the AQP-2 water channel protein (19). The limitation of this study was that
data were obtained in rats; consequently, whether the same mechanism occurs in the human
body has yet to be determined.
The second possible explanation for the
high rate of desmopressin treatment failure in
the winter season is the negative influence of
cold weather on bladder capacity. Increased
nocturnal detrusor activity and low bladder capacity play important roles in nocturnal enuresis (11). Studies have demonstrated that cold
stressors increased detrusor activity and decreased bladder capacity without altering body temperature in rats (20, 21). A human study showed
that lower urinary tract symptoms were significantly improved by physical exercise in cold
sensitive patients (22). In this report, although desmopressin reduced urine production, the
increased nocturnal detrusor activity and low
bladder capacity induced by the cold remained
unresolved. Therefore, the findings of the abovementioned study could explain why a higher
rate of desmopressin treatment failure is observed during the winter season.
Of course, the present study had several
limitations. First, the sample size was small. Se-
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cond, the retrospective design of the study imposed inherent limitations. Our findings need to
be confirmed by a large-scale, prospective study.
In conclusion, winter season and severe
symptom of enuresis were associated with desmopressin treatment failure in MNE.
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_______________________________________________________________________________________
COMMENT
This is an interesting article addressing the effects of cold (winter season) in treatment results
of primary monosymptomatic enuresis (PME). Although retrospective, the study includes a fair number
(393) of children that were treated with desmopressin in a subtropical climate region of China, and it
uses the International Children’s Continence Society Criteria to define their results (1).
Although in our clinical daily practice we observe, and also hear from parents, that children
presenting PME does worse during the wintertime, few studies have described this relationship between cold months and worsening or greater difficulty in treating enuresis. Previously, Tas et al.,
2014, have shown that the number of wet nights per month and the number of enuretic episodes for
one night increased during the winter months, which negatively impacts in the quality of life of these
children in this period of the year (2).
One explanation for this association could be increased urine production during the cold period
due to reduced loss of water by sweating despite reduced intake. It is known, based on experimental
studies in rats, that lower temperatures reduce the difference between water intake and urine output
significantly, as well as renal concentrating responses, (3) anti-diuretic hormone (ADH) secretion is
also decreased (4).
These mechanisms may explain an increase in nocturnal urine output during the cold months
of the year but no study was found that definitely explain or correlate cold weather to arousal or
wakening problems, which is one of the main mechanisms related to the cause of enuresis up to today.
The authors have evaluated other important factor associated with enuresis in their study, such
as severity of symptoms, family history of enuresis, obesity, sleep quality (snoring), among others,
and in a multivariate analysis found only severity of symptoms and winter season as factors related
to treatment failure with the use of desmopressin in children presenting PME (5). Similar results were
found by Shiroyanagi et al., 2014, evaluating the use of enuresis alarm during wintertime. In their
study, initiating treatment with enuresis alarm during winter season was an independent risk factor
with 3.13 more chance of treatment failure (6).
As we all know, desmopressin and enuresis alarm have different mechanisms of action and
are indicated for enuresis associated with nocturnal polyuria or not, respectively, and each treatment
seems to go worse during winter season. These poor results during the cold months of the year with
two different treatment modalities lead us to think that cold may also influence sleep quality and
arousal of these children. It has been shown that apnea-hypopnea index has an inverse correlation
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to temperature (7), and that sleeping problems
(difficulty initiating sleep, difficulty maintaining
sleep, and excessive daytime sleepiness) occur
more frequently in winter season (8).
All this raise the question whether the
worst results in treating enuresis during winter
season with desmopressin, presented by Sun et
al., are related to changes in nocturnal urinary

production, changes in sleep pattern or both.
This is an open field for new studies and, as we
know, enuresis etiology is multifactorial and cold
weather may also play a rule in this already complicated and difficult to understand problem that
affects millions of children worldwide.
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ABSTRACT

ARTICLE INFO

A major challenge in the management of ureteropelvic junction obstruction (UPJO) is
the selection of patients who would benefit from surgical treatment. Tissue inhibitor
metalloproteinase-2 (TIMP-2) and insulin-like growth factor-binding protein 7 (IGFBP7)
indicate renal cell stress and are associated with cell cycle arrest. The [TIMP-2] [IGFBP7]
ratio (Nephrocheck®) has been recently applied in patients in intensive care units
patients to predict the development of acute kidney injury. In this study, we evaluated
the performance of these biomarkers performance to distinguishing obstructive
hydronephrosis (HN) from non-obstructive HN.
Materials and Methods: Consecutive patients with UPJO were enrolled in this study.
Urinary [TIMP-2] [IGFBP7] and clinical characteristics (hydronephrosis grade, differential
renal function, and drainage half-time) were measured in the following groups: 26
children with obstructive HN at initial diagnosis (group 1A) and after six months of
dismembered pyeloplasty (group 1B); 22 children with non-obstructive HN (group 2),
and 26 children without any urinary tract condition, as the control group (group 3).
Results: Comparing the initial samples, [TIMP-2] [IGFBP7] had higher levels in the HN
groups and lower levels in the control group; however, no difference was observed
between the HN groups (obstructive vs. non-obstructive). After six months of followup, patients who underwent dismembered pyeloplasty showed stability in the urinary
concentration of [TIMP-2] [IGFBP7]. All patients with [TIMP-2] [IGFBP7] higher than 1.0
(ng/mL)2/1000 had diffuse cortical atrophy on ultrasonography.
Conclusions: We showed that urinary levels of urinary [TIMP-2] [IGFBP7] are higher in
children with HN than controls. Nephrocheck® is not reliable in predicting the need for
surgical intervention for pediatric patients with UPJO.

INTRODUCTION
NephroCheck® (Astute Medical, San Diego,
CA, USA) is an immunoassay test that measures the
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urinary concentrations of two cell-cycle arrest biomarkers, tissue inhibitor metalloproteinase-2 (TIMP2) and insulin-like growth factor-binding protein 7
(IGFBP7), and provides a quantitative risk index that
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combines them into a single numerical ratio\([TIMP2] [IGFBP7]/1000), which is a reliable predictor of
acute kidney injury (AKI) in critically ill patients, the
results of which can be expected within 1 hour of
sample collection (1). In comparison with serum creatinine and the urinary output, it has the advantage
of detecting renal damage even in the absence of glomerular filtration rate (GFR) alterations (2).
Ureteropelvic junction obstruction (UPJO)
particularly represents a challenge regarding treatment indications and its follow-up. The main issue is
that UPJO is a spectral disease, where in not all cases
of hydronephrosis (HN) represent a kidney-damaging
state, and decision-making involves choosing between the options for binary treatment: surgical correction or surveillance.
There has been controversy regarding the indications of surgical intervention in asymptomatic
patients. Some authors have proposed initial nonoperative management along with intensive imaging
protocols with surgical intervention primarily based
on decreasing ipsilateral differential renal function or
increasing the drainage half-time (3). However, in the
era of patient-oriented medicine, several studies have
focused on the identification of ultrasonography findings or serum and urinary biomarkers for managing
UPJO in children.
Morphological changes associated with urinary obstruction include tubular dilation, and atrophy, thickening of the basement membrane, and
interstitial fibrosis. TIMP-2 and IGFBP7 have a molecular weight of approximately 24 kDa and 29 kDa
respectively (4). Both are expressed and secreted by
renal tubular cells and involved in G1 cell cycle arrest during the early phases of cellular stress or injury
caused by various insults (e.g., sepsis, ischemia, oxidative stress, and toxins) (5).
When exposed to cellular stress or injury,
renal tubular cells may produce and release TIMP2 and IGFBP7. TIMP-2 stimulates p27 expression
and IGFBP7 directly increases the expression of p53
and p21. These proteins block the effect of cyclin-dependent protein kinase complexes (CyclD-CDK4
and CyclE-CDK2) on cell cycle promotion, resulting
in transient G1 cell cycle arrest, thereby providing
cells with an opportunity to repair DNA damage and
regain function. This process occurs during early
cellular stress and may help cells maintain energy

balance and prevent further DNA damage and division (6). However, sustained cell cycle arrest results
in a senescent cell phenotype and leads to fibrosis.
Therefore, cell cycle arrest is not only associated with
an increased risk of AKI but may also serve as a link
between AKI and renal fibrosis (7, 8).
Our hypothesis is that cell cycle arrest biomarkers (TIMP-2 and IGFBP7) have higher urinary levels
in patients with UPJO who require surgical intervention (associated with interstitial fibrosis) compared to
those in patients elected for surveillance.
MATERIAL AND METHODS
This was a case-control prospective study performed from September 2016 to June 2019
at our institution (research ethics board approval
#62235816.8.0000.0068). Children with congenital
HN caused by UPJO diagnosed at the pediatric unit
of the Department of Urology, and healthy children
without underlying pathologies were enrolled from
the childcare outpatient clinic. All subjects were aged
between 1 month and 18 years. All caregivers of the
children were interviewed and provided informed
consent for the children to participate in the study.
The diagnosis of HN without ureteral dilatation was primarily confirmed using renal ultrasonography (US). The degree of HN was graded
according to the Society for Fetal Urology (SFU)
classification and the alternative grading score proposed by Onen [Onen’s alternative grading system
(AGS)] on renal US (9).
Irreversible renal damage may occur particularly in patients with severe HN; Onen’s AGS has
the advantage of accurately indicate this condition
by dividing SFU-4 into two different groups. The criteria for correlation between the two systems are as
follows: SFU-1 (pelvic dilatation alone) and SFU-2
(pelvic dilatation with minimal calyceal dilatation) is
considered AGS-1, SFU-3 (calyceal dilation without
parenchymal thickness) is considered AGS-2, and
SFU-4 (calyceal dilation with parenchymal thickness)
is classified as either AGS-3 when the renal parenchymal thickness represents half or less of the contralateral normal kidney or AGS-4 if there is severe
parenchymal loss (cyst-like kidney) (10) (Figure-1).
UPJO was diagnosed as HN without ipsilateral ureteral dilatation on US; if vesicoureteral reflux
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Figure 1. Comparison of SFU hydronephrosis grading system and Onen’s AGS.

was suspected, voiding cystourethrography was performed. Subsequently, a radioisotope renal scan was
performed in all cases to confirm the diagnosis. At
our institution, as technetium-99m mercaptoacetyltriglycine renography is not available, both diuretic
renography [diethylenetriaminepentaacetate (DTPA)
radionuclide renal scan] and static renography [dimercaptosuccinic acid (DMSA) radionuclide renal
scans) were performed. DMSA radionuclide renal
scan was interpreted as differential renal functions
(DRFs): a DRF of the affected dilated kidney of <40%
was considered abnormal. DTPA radionuclide renal
scan curves were classified according to Lee (10): pattern IV of Lee was considered obstructed.
The indications for surgical intervention (pyeloplasty) were based on the available guidelines (1114): symptomatic obstruction, impaired DRF (<40%),
decrease of >10% in renal function in subsequent investigations, poor drainage function after the administration of diuretics, increasing APD, or worsening
HN to SFU grades III and IV on US from the current
proposed indications for surgical intervention (11).
The exclusion criteria included associated
anomalies, such as vesicoureteral reflux, ureterovesical junction obstruction, and posterior urethral valve obstruction; bilateral HN; previous
operation of the urinary system; other deformations in the external genital organs, lower part of

the ureter, bladder, and urethra; urinary stones;
and neurogenic bladder dysfunction.
The patients were categorized into three
groups based on the clinical and imaging findings, including the APD, DRF, and drainage curve
on the radioisotope renal scan: group 1 (obstructive HN), group 2 (non-obstructive HN) and control
group.
The patients were followed up for at least 6 months; they underwent regular clinic visits, US, and radionuclide renal scans. The clinical
work-up included the analysis of medical charts
to determine age, sex, laterality, grade of HN, anteroposterior pelvic diameter, age at the time of
diagnosis, method of treatment, measurement of
blood pressure, and physical examination results.
The biochemical work-up included the determination of serum creatinine levels.
In group 1 (obstructive HN), voided urinary samples were collected twice: preoperatively (baseline evaluation) before surgical repair for
UPJO (examination A) and 6 months postoperatively (examination B). In group 2 (non-obstructive
HN) and the control group, urinary samples were
collected only once at baseline. Collection was based on the patient’s age and ability to spontaneously void, with a preference for midstream urinary
samples (whenever possible). Urinary culture was
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obligatory to exclude active urinary infections and
avoid interference with the studied urinary markers.
Urine was aseptically collected, mixed and
centrifuged (3000rpm, 10 min), and stored in samples frozen at - 80°C. After thawing, the urine creatinine concentration was determined (measured
using the Jaffe reaction), and measurements of
urinary IGBP-7 and TIMP-2 (using microsphere-based LuminexÒ technology, as described below)
were performed.
Urine specimens were prepared for analysis in 96-well plates using the 4-cytokine Milliplex MAP Human Premixed Multi-Analyte Kit
LXSAHM-04-1KIT (BiotechneÒ, Minneapolis, MN)
following the manufacturer’s protocols. Analytes
were quantified using a Magpix analytical test
instrument, which utilizes xMAP technology,
multiple analyte profiling (Luminex Corp., Austin,
TX), and xPONENT 4.2 software (Luminex). Concentrations of cytokines (pg/mL) were determined
based on the fit of a standard curve for mean fluorescence intensity (pg/mL).
Statistical Analysis
Statistical analysis was performed using
IBM SPSS Statistics for Windows, Version 17.0
(SPSS, Chicago, IL, USA) and the R platform
(v.3.2.5). Continuous variables are shown as

median±standard error of the mean, and categorical variables are presented as frequencies. A
comparison of the demographic, clinical, imaging, and urinary variables was performed. For
homogeneous groups, a one-way analysis of variance (ANOVA) was conducted. For nonparametric groups, the Mann-Whitney U test or Kruskal-Wallis test was performed. The influence of the
time decrease in urinary markers was also evaluated using ANOVA. Statistical significance was set
at p <0.05. Finally, receiver-operating characteristic (ROC) curves were generated to determine the
optimal cut-off point (using Youden’s index) for
the studied urinary markers in UPJO.
RESULTS
This study enrolled 74 patients. Group 1
(obstructive HN) comprised 26 children (15 boys, 11
girls) with a median age of 4.9±4.7 years. Group 2
(non-obstructive HN) included 22 children (13 boys,
9 girls; median age 6.9±4.8 years). Group 3 (control
group) consisted of 26 healthy children (17 boys, 9
girls; median age 6.1±3.4 years).
The demographic characteristics and clinical data for each group are presented in Table-1.
All patients had a normal estimated GFR >90mL/
min/1:73m2 calculated using the Schwartz formula (15). In group 2 (non-obstructive HN), unilateral

Table 1 - Demographic and clinical characteristics parameters of the patient and control groups showed as average, minimum
and maximum.
Parameters

Group 1 (obstructive HN)

Group 2 (nonobstructive HN)

Control

Age (years) a

p

4.9 (0-17)

6.9 (0-18)

6.1 (0-15)

0.077

Sex b (male/female)

15/11

13/9

17/9

0.835

Laterality b (right/left)

13/13

6/16

NE

0.109

13

0

NE

0.001

31.2 (16-65)

19.7 (7-40)

NE

0.001

16 (62%)

0

NE

0.001

8 (31%)

0

NE

0.001

37.7 (11-57)

48.4 (40-55)

NE

0.005

26 (100%)

0

NE

0.001

Clinical concern b
APD (mm)

c

SFU grade IV

b

Onen`s AGS IV

b

Split renal function
Lee curve IV

b

c

APD = anterior-posterior diameter of affected renal pelvis; HN = hydronephrosis; NE = not evaluated.
a
Kruskal Wallis Test; b Pearson Chi-Square Test; c Mann-Whitney Test
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HN was more common on the left side (72%), and in
group 1 (obstructive HN), the laterality was even. As
expected, there was statistically significant difference between the groups regarding the symptoms,
degree of HN on the SFU grading scale based on
US, DRF based on DMSA scans, and pattern of
renal scan curves based on DTPA scans (Table-1).
Baseline
evaluations
of
[TIMP-2]
[IGFBP7]/1000 revealed the following concentrations: Group 1 (obstructive HN), 0.29 (0.100.85) (ng/mL)2/1000; Group 2 (non-obstructive
HN), 0.23 (0.09-0.42) (ng/mL)2/1000, and control
group, 0.12 (0.03-0.18) (ng/mL)2/1000. [TIMP2] [IGFBP-7] had different concentrations in the
three groups, with higher values according to the
severity of obstruction (groups 1 and 2 vs. controls, p=0.0021). However, higher levels of [TIMP2] [IGFBP-7]/1000 in group 1 (obstructive HN)
did not exhibit statistically significant differences
when compared to those in group 2 (non-obstructive HN) (Figure-2).
ROC curve analysis showed a disappointing
diagnostic profile for the detection of obstructive

HN for [TIMP-2] [IGFBP7]/1000 [area under the
curve (AUC) of 0.5]. All patients with [TIMP-2]
[IGFBP7]/1000 greater than 1.0 had diffuse cortical atrophy on US (Onen’s AGS 4) (Figure-3).
The follow-up analysis of urine concentrations of the [TIMP-2] [IGFBP7] comparisons in
group 1 (obstructive HN) between the preoperative
sample (0.29; 0.10-0.85) and postoperative follow-up sample (0.29; 0.16-0.65) showed a trend of
stability in these values (p=0.335) (Table-2).
DISCUSSION
The present report describes a novel application of [TIMP-2] [IGFBP7]/1000, known as
Nephrocheck®, a rapid urine-based diagnostic method that has already been incorporated into clinical practice to identify an AKI biomarker within
critical care because it is simple to collect and may
be used sequentially or in a monitoring context.
This is the first study to analyze the performance
of urinary [TIMP-2] [IGFBP7]/1000 in the context
of obstructive nephropathy.

Figure 2 - Figure shows concentrations of TIMP-2.

IGFBP-7/1000 on the three groups: group 1 (obstructive HN), group 2 (non-obstructive HN) and control on the first sample, before any treatment
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Figure 3 - The figure shows the correlation between first samples concentrations, before any treatment, of TIMP-2.

IGFBP-7/1000 and Onen’s alternative grading score on patients with HN. Indicating a trend of linear correlation between degree of hydronephrosis and concentration
of TIMP-2 • IGFBP-7/1000.

The pathophysiology of the increases in
urinary IGFPB-7 and TIMP-2 levels in AKI are
not well understood. Johnson and Zager argued
that two mechanisms are responsible for this: 1)
a decrease in glomerular permeability and 2) injury-induced tubular cell release of constitutively
expressed TIMP2 and IGFBP7 into the urine (15).
The mechanism of obstructive nephropathy involves many factors, including local ischemia due to
distention and increased intratubular pressure, leading to tubular cell injury. Markers of cell cycle
arrest, such as TIMP-2 and IGFBP7, may signal
that the renal epithelium has been stressed and
confer a shutdown function but may still be able
to recover without permanent injury.
Urinary biomarkers for kidney injury are
divided into 3 groups: stress, damage, and dysfunction. Stress markers are preformed and do not
require genetic transcription to be expressed; they
reflect conditions that are potentially reversible,
and cell damage may or may not occur. Damage
markers to be expressed need alterations in the
renal cellular metabolism or they are produced by
immune system cells that infiltrate the renal system, reflecting renal injury processes. Dysfunction
markers originate from the exfoliation of viable
cells into the tubular lumen secondary to necrosis

and cellular apoptosis of the renal tubules, which
reflect sustained insults to the kidneys, leading to
a persistent decrease in the GRF. Nephrocheck® is
classified as a test of urinary stress markers (16).
For the aforementioned reasons, our group
chose to assess this promising biomarker of kidney
damage in a different clinical scenario (other than
AKI). Obstructive uropathy has a chronic nature;
therefore, this may have contributed to the failure
to reach a good AUC to distinguish patients with
UPJO who require surgical repair.
A cut-off value of 0.3 (ng/mL)2/1000 for
Nephrocheck® was developed to assess the risk of
AKI in adults (14). Meersch found an AUC of 0.85
when studying [TIMP-2] [IGFBP7]/1000 to predict
the risk of AKI in 51 children undergoing cardiopulmonary bypass surgery. Interestingly, baseline
levels were high (approximately 1.0ng/mL2/1000)
in all children and decrease after surgery, with the
best cut-off value to predict AKI at 4 hours of 0.7
(lower than the baseline value and higher than the
recommended cut-off value of 0.3 for Nephrocheck®) (17). In a chronic scenario, such as obstructive nephropathy, [TIMP-2] [IGFBP7] likely behaves
differently from that in AKI. The median concentration of all groups was below the cut-off value
proposed to predict AKI in adults and children.
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Table 2 - All data of 74 patients.
Group

Age

Sex

Laterality

(years)

Clinical

APD

SFU

Onen`s

Split renal

Lee

[TIMP-2]

concern

(mm)

grade

AGS

function

curve

• [IGFBP7]
/1000

score
1

1

11.42

Female

Right

Yes

18

2

1

27,7

4

0,27

2

1

10.93

Male

Left

Yes

16

3

2

57

4

0,77

3

1

8.98

Male

Left

Yes

22

2

1

37

4

0,53

4

1

8.13

Male

Left

Yes

20

2

1

42

4

0,03

5

1

7.48

Female

Left

Yes

19

4

3

26

4

0,99

6

1

1.37

Male

Left

No

29

4

3

35

4

0,84

7

1

0.42

Female

Left

No

50

4

4

40

4

1,67

8

1

2.59

Male

Right

No

36

3

2

22

4

0,16

9

1

8.31

Female

Right

Yes

30

4

4

25

4

0,19

10

1

8.19

Male

Right

No

24

4

3

51,5

4

0,13

11

1

1.52

Male

Right

No

36

4

3

48

4

0,31

12

1

1.70

Male

Left

Yes

32

4

4

47

4

66,19

13

1

4.00

Male

Left

Yes

61

4

4

12

4

0,77

14

1

1.24

Female

Right

No

16

2

1

22

4

0,18

15

1

2.24

Male

Right

Yes

20

3

2

48

4

0,05

16

1

0.45

Male

Left

Yes

28

3

2

43

4

1,68

17

1

2.17

Male

Right

No

21

3

2

55

4

0,06

18

1

0.36

Male

Right

No

21

3

2

45

4

0,86

19

1

1.09

Female

Left

No

20

4

4

11

4

1,40

20

1

0.48

Female

Left

No

37

4

4

23

4

3,27

21

1

16.87

Female

Right

Yes

36

4

3

29

4

0,26

22

1

9.02

Male

Left

Yes

62

4

3

52

4

0,08

23

1

2.08

Female

Right

No

23

4

3

34

4

0,01

24

1

12.13

Female

Right

Yes

43

4

3

46

4

0,02

25

1

1.38

Male

Left

No

65

4

4

43

4

0,61

26

1

1.88

Female

Right

No

27

4

3

48

4

0,09

27

2

6.57

Male

Left

No

28

2

1

47

2

0,45

28

2

0.77

Female

Left

No

22

2

1

50

3

0,53

29

2

0.53

Female

Left

No

21

2

1

51

2

0,20

30

2

4.20

Male

Left

No

14

1

1

51

2

0,68

31

2

6.45

Male

Left

No

20

1

1

55

2

0,14

32

2

0.15

Male

Left

Yes

11

1

1

52

2

0,56

33

2

1.94

Male

Left

Yes

18

1

1

51

1

0,29

34

2

0.52

Female

Right

No

7

1

1

47

2

0,37

35

2

10.68

Male

Right

No

18

1

1

50

1

0,08
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36

2

7.91

Female

Left

No

17

3

2

47

2

0,17

37

2

4.99

Female

Right

No

26

3

2

41

2

0,42

38

2

7.40

Male

Left

No

40

3

2

49

3

0,48

39

2

0.85

Female

Right

No

19

3

2

48

1

0,41

40

2

8.11

Male

Right

No

18

3

2

46

3

0,38

41

2

17.98

Male

Left

No

32

1

1

47

2

0,09

42

2

0.68

Female

Left

No

9

2

1

40

3

0,21

43

2

0.46

Female

Right

Yes

16

3

2

47

4

0,07

44

2

1.65

Male

Left

No

18

1

1

54

2

0,02

45

2

3.45

Male

Left

No

18

1

1

47

2

0,23

46

2

2.83

Female

Left

Yes

9

2

1

47

2

0,02

47

2

5.62

Male

Left

No

23

2

1

47

2

0,46

48

2

8.08

Male

Left

No

30

2

1

49

3

0,04

49

3

1.78

Male

NA

NA

NA

NA

NA

NA

NA

0,06

50

3

7.22

Male

NA

NA

NA

NA

NA

NA

NA

0,11

51

3

8.39

Male

NA

NA

NA

NA

NA

NA

NA

0,10

52

3

3.08

Male

NA

NA

NA

NA

NA

NA

NA

0,65

53

3

6.52

Female

NA

NA

NA

NA

NA

NA

NA

0,83

54

3

3.08

Male

NA

NA

NA

NA

NA

NA

NA

0,18

55

3

8.59

Female

NA

NA

NA

NA

NA

NA

NA

0,01

56

3

8.14

Male

NA

NA

NA

NA

NA

NA

NA

0,09

57

3

5.28

Female

NA

NA

NA

NA

NA

NA

NA

0,13

58

3

6.02

Male

NA

NA

NA

NA

NA

NA

NA

0,66

59

3

10.19

Male

NA

NA

NA

NA

NA

NA

NA

0,16

60

3

7.56

Female

NA

NA

NA

NA

NA

NA

NA

0,06

61

3

7.99

Male

NA

NA

NA

NA

NA

NA

NA

0,12

62

3

9.51

Male

NA

NA

NA

NA

NA

NA

NA

0,14

63

3

7.40

Male

NA

NA

NA

NA

NA

NA

NA

0,16

64

3

4.22

Female

NA

NA

NA

NA

NA

NA

NA

0,90

65

3

10.04

Male

NA

NA

NA

NA

NA

NA

NA

0,03

66

3

4.82

Female

NA

NA

NA

NA

NA

NA

NA

0,01

67

3

4.14

Male

NA

NA

NA

NA

NA

NA

NA

0,07

68

3

3.99

Male

NA

NA

NA

NA

NA

NA

NA

0,03

69

3

0.54

Female

NA

NA

NA

NA

NA

NA

NA

0,11

70

3

6.53

Male

NA

NA

NA

NA

NA

NA

NA

0,17

71

3

8.47

Female

NA

NA

NA

NA

NA

NA

NA

0,00

72

3

4.52

Male

NA

NA

NA

NA

NA

NA

NA

0,02

73

3

15.21

Male

NA

NA

NA

NA

NA

NA

NA

0,12

74

3

2.67

Female

NA

NA

NA

NA

NA

NA

NA

0,01

NA = not applicable
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The expression of these markers increases
when there is any insult to the renal tissue. We
found that urinary [TIMP-2] [IGFBP7] was higher in patients with HN than in controls (groups
1 and 2 vs. controls, p=0.0021), indicating that
noxious stimuli occur at any grade of HN.
It is interesting to note that all patients
with values greater than 1.0ng/mL2/1000 had
diffused cortical atrophy (Onen’s grading score
of 4) on US, denoting that patient with severe
HN have an irreversible renal damage that radically changes the cellular metabolism (Figure-3).
After stabilization of the injury or resolution of the pathology that causes renal lesions, a
decrease in biomarker expression was expected.
However, after surgical clearance, the patients
persisted with the same urinary concentration of
[TIMP-2] [IGFBP7]. It is likely that some alterations in renal cellular metabolism occurs permanently and may justify this behavior.
STUDY LIMITATIONS

CONCLUSIONS
In this initial evaluation of TIMP-2 and
IGFBP-7 in pediatric patients with UPJO, despite showing a positive correlation according to the severity
of obstruction, logistic regression after controlling for
creatinine levels did not demonstrate that these cell
cycle arrest biomarkers are reliable in predicting the
need for surgical intervention in pediatric patients
with UPJO.
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ABSTRACT

ARTICLE INFO

Objective: To compare enhancement patterns of typical adrenal adenomas, lipid-poor
adenomas, and non-adenomas on magnetic resonance imaging (MRI).
Materials and Methods: Evaluation of adrenal nodules larger than 1.0 cm, with at least
2-year follow-up, evaluated on MRI in January 2007 and December 2016. Two different
protocols were included - upper abdomen MRI (delayed phase after 3 minutes) and
abdomen and pelvis MRI (delayed phase after 7 minutes) – and nodules were divided in
typical adenomas (characterized on out-of-phase MRI sequence), lipid-poor adenomas
(based on follow-up imaging stability) and non-adenomas (based on pathological finding
or follow-up imaging). T2-weighted and enhancement features were analyzed (absolute
and relative washout and enhancement curve pattern), similarly to classic computed
tomography equations.
Results: Final cohort was composed of 123 nodules in 116 patients (mean diameter of 1.8
cm and mean follow up time of 4 years and 3 months). Of them, 98 (79%) nodules had
features of typical adenomas by quantitative chemical shift imaging, and demonstrated
type 3 curve pattern in 77%, mean absolute and relative washout of 29% and 16%,
respectively. Size, oncologic history and T2-weighted features showed statistically
significant differences among groups. Also, a threshold greater than 11.75% for absolute
washout on MRI achieved sensitivity of 71.4% and specificity of 70.0%, in differentiating
typical adenomas from non-adenomas.
Conclusion: Calculating absolute washout of adrenal nodules on MRI may help identifying
proportion of non-adenomas.

INTRODUCTION
Incidental nodules in adrenal glands are
common findings in radiology daily practice, and
identified in up to 5% of computed tomography (CT)
exams in patients who are asymptomatic or present
symptoms not related to the adrenal gland (1, 2).
The incidence of adrenal nodules further increases
to 9-13% in patients submitted to imaging examinations for a known malignancy, but only 26-36% of
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such lesions are metastatic. The vast majority of
incidental adrenal lesions are benign non-functioning adenomas, even in patients with known
extra-adrenal malignancy (3). However, lesions of
concern such as metastasis, carcinomas and pheochromocytoma may also present as incidental
findings, and differentiating these lesions on imaging exams is crucial.
Magnetic resonance imaging (MRI) has
high accuracy in differentiating benign and ma-
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lign nodules, especially when evaluating chemical
shift imaging (CSI). The majority of adrenal lesions
contain high intracytoplasmic lipid-to-water ratio,
and according to Weiss, are more likely to be benign
adrenocortical neoplasms (4, 5).
The following characteristics are explored on
imaging exams and are well established in the literature: measurement of CT density (<10 Hounsfield
Units) (6) and signal drop on out-of-phase chemical
shift sequence on MRI (7). Lesions that own these
strict imaging criteria may presumably be considered
lipid-rich adenomas, with no need of follow-up or
more aggressive procedures.
Therefore, the majority of adrenal lesions are
benign in nature (particularly adenomas), and it is
very important to accurately differentiate them from
malignant lesions, which will need an interventional
procedure. Lesions that do meet the fat content criterion are considered indeterminate and can be further
evaluated by their enhancement pattern. Caoili et al.
(8) first described a particular enhancement pattern
of adenomas on CT, characterized by rapid enhancement followed by rapid washout on delayed phases, as opposed to the majority of malignant lesions.
Indeed, the use of enhancement pattern on MRI for
adrenal lesions is not well established in clinical
practice, unlike CT.
There are few reports evaluating enhancement pattern of indeterminate adrenal lesions on
MRI, essentially washout patterns. Few articles reported enhancement of adrenal nodules on MRI, but
they included small samples, evaluated only a single
characteristic, did not include pheochromocytomas
or had short follow-up periods (9-14). Studies with
larger samples, including medullar adrenal lesions
and with longer follow-up periods, would be important to corroborate the use of enhancement pattern
on MRI to evaluate indeterminate adrenal lesions.
Therefore, the objective of this study was
to compare enhancement patterns of typical adrenal adenomas, lipid-poor adenomas and non-adenomas on MRI.
MATERIALS AND METHODS
This is a retrospective study approved
by the Institutional Review Board, in which the
informed consent was waived (CAAE number

81443117.5.0000.0071). A search for adrenal nodules on MRI was performed on the electronic medical records of the organization, for the period of
January 2007 to December 2016.
Inclusion criteria were adrenal nodules with
typical findings of adenoma or any adrenal nodule with at least 2-year follow-up. Exclusion criteria
were imaging follow-up less than 2 years, lesions
characterized as cysts or myelolipomas on MRI, lesions measuring less than 1.0 cm, studies with incomplete or inappropriate protocols.
The diagnosis of adenoma was based on: presence of intracellular fat in an homogeneous adrenal
nodule by quantitative chemical shift technique of at
least 16.5% of signal drop in out-of-phase sequence
(7) or by the temporal stability of an homogeneous
lesion for at least two years. The diagnosis of non-adenoma lesions was made by pathology result
after surgical resection: newly-developed or growth
of lesion in an oncologic patient, which was considered metastasis or newly-developed heterogeneous
lesions.
MRI examinations were performed using several different 1.5 or 3 Tesla scanners. Adrenal lesions were analyzed in two different magnetic resonance protocols: upper abdomen MRI and abdomen
and pelvis MRI. Protocol details are summarized on
supplementary table. On upper abdomen protocol,
delayed phase was acquired 3 minutes after administration of contrast medium. On abdomen and pelvis protocol, this delayed phase was acquired with
a mean of 7 minutes (range from 4 minutes to 12
minutes), due to post-contrast sequence on the pelvis.
The contrast dose used in the studies was 0.2mL/kg
body weight, with an injection rate of 2mL/s.
One radiologist (board certified radiology
with one-year experience in abdominal imaging)
reviewed all medical records and MRI exams. The
study coordinator anonymized the exams, which
were evaluated using a PACS (Picture Archiving and
Communication System) workstation (KODAK/Carestream; Carestream Health, Rochester, New York,
USA). First, the signal intensity on T2-weighted imaging was compared to the normal gland parenchyma
(homogeneous vs. heterogeneous and hyposignal vs.
hypersignal). Then, regions of interest (ROI) were placed on adrenal nodules on axial plane in at least one
half to two-thirds of the diameter, in the following
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sequences: in and out-phase, pre-contrast, portal
phase and equilibrium/delayed phase, and signal
intensity was recorded for each sequence.
Three enhancement features were evaluated: absolute washout, relative washout and
enhancement curve pattern. The first two were
calculated similarly to classic CT equations (8): (1)
absolute washout = (portal phase signal-delayed
phase signal) / (portal phase signal-unenhanced
signal); (2) relative washout = (portal phase signal-delayed phase signal) / (portal phase signal).
The enhancement curve pattern was
analyzed according to the standards used in breast MRI exams (15), comparing signal intensity on
portal and delayed phases. Type 1 curve (or progressive) when there is progressive enhancement
from portal to delayed phase and more than 10%
signal increase occurred. Type 2 curve (or plateau) when signal intensity remained between-10%
and+10% from portal to delayed phase. And type
3 (or regressive) when more than 10% signal decrease occurred from portal to delayed phase.
Statistics were performed using R studio
(Version 1.0.153). ANOVA test was employed to
evaluate the variable age. To evaluate sex, oncologic history and signal on T2-weighted imaging,
the chi-square test was used. And finally, to evaluate size, absolute washout and relative washout
the Kruskal-Wallis test was used.
RESULTS
The initial search resulted in 708 adrenal nodules during the experimental period. A total of 585
nodules were excluded for the following reasons: lesions with less than 2-year follow-up (n=518); myelolipomas (n=18); cysts (n=8); lesions smaller than
1.0cm (n=13), incomplete exam protocols (n=27),
and retroperitoneal lesion confirmed as non-adrenal
on surgery (n=1). The final cohort was composed of
123 nodules in 116 patients (50 men and 66 women),
mean age of 57 years (range from 22 to 88 years),
and mean follow-up of 4 years and 3 months (range
from 24 to 95 months). Mean nodule diameter was
1.8cm (ranging from 1.0 to 12.6cm); in that, 44 were
in the right adrenal gland and 79 in the left.
Ninety-eight of 123 (79%) nodules had typical features of adenomas by quantitative chemical

shift imaging, 15 (12%) nodules were presumably
considered as lipid-poor adenomas based on stability and 10 (9%) lesions were considered as non-adenoma. The non-adenoma lesions comprised pheochromocytomas (n=3), adrenal carcinomas (n=2),
metastasis of melanoma (n=1), collision tumor (n=2),
mesenchymal neoplasm (n=1), and neoplasm of peripheral nerve sheath (n=1). Characteristics of lipid
poor adenomas and non-adenomas are summarized
on Tables 1 and 2, respectively.
Age and sex comparison among the three
groups had no statistically significant differences (p
value 0.353 and 0.982, respectively). Oncologic history and signal on T2-weighted imaging differences
were statistically significant among groups, showing
a tendency of lesions being more heterogeneous and
having hypersignal on T2-weighted imaging on non-adenoma group (Figure-1) greater than in the non-typical adenoma and typical adenomas (Table-3).
Size comparisons of adenoma vs. non-adenomas and lipid-poor adenomas vs. non-adenomas
showed statistically significant differences (p value
0.004 and 0.002, respectively) (Figures 2 and 3).
In the typical adenoma group, 76 of the 98
(77%) lesions were included in curve pattern type 3,
19 (19%) in curve pattern type 2, and three (4%) in
curve pattern type 1. Mean absolute and relative washouts were 29% and 16%, respectively. When performing a subgroup analysis, 70 lesions were evaluated on upper abdomen MRI protocol and 28 on
abdomen and pelvis protocols, with mean absolute
and relative washout of 25.2% (0 to 65%) and 13.8%
(0 to 33%) for upper abdomen and 37.2% (0 to 66%)
and 20.9% (0 to 45%) for abdomen and pelvis protocols, respectively (p-value <0.0004).
Among lipid-poor adenomas, 8 out of 15
(53%) lesions were included in curve pattern type
3, four (27%) in curve pattern type 2, and three
(20%) in curve pattern type 1. Mean absolute and
relative washouts were 21% and 10%. When performing a subgroup analysis, eight nodules were
evaluated on upper abdomen protocol and seven
on abdomen and pelvis protocol, with mean absolute and relative washouts of 14.8% (0 to 42%) and
5.8% (0 to 18%) for upper abdomen, and 28.4% (0
to 71%) and 14.1% (0 to 35%) for abdomen and
pelvis protocols, respectively (p-value 0.239 and
0.126, respectively).
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Table 1 - Size, enhancement pattern and protocol performed on magnetic resonance imaging of the evaluated lipid poor
adrenal adenomas (N= 15).
Size (cm)

Curve Pattern

Absolute washout (%)

Relative Washout (%)

Protocol (delayed phase time)

1.0

3

42

18

Superior (3'00'')

1.0

3

25

12

Superior (3'00'')

1.0

2

25

7

Superior (3'00'')

1.1

3

71

35

Total (6'23'')

1.2

2

0

0

Superior (3'00'')

1.2

3

34

15

Total (7'24'')

1.2

3

30

13

Total (5'37'')

1.3

2

0

0

Superior (3'00'')

1.4

1

0

0

Total (10'24'')

1.6

3

33

20

Total (5'54'')

1.6

3

31

16

Total (6'28'')

1.8

3

27

11

Superior (3'00'')

2.0

2

0

0

Superior (3'00'')

2.0

1

0

0

Superior (3'00'')

2.5

1

0

0

Total (7'32'')

Among non-adenomas, four of 10 (40%)
lesions were included in curve pattern type 3, four
(40%) in curve pattern type 2, and two (20%) in
curve pattern type 1. Mean absolute and relative washout were 10% and 5%. When performing a subgroup analysis, four nodules were
evaluated on upper abdomen and six on abdomen and pelvis protocols, with mean absolute
and relative washouts of 9.7% (0 to 25%) and
4.7% (0 to 15%) for upper abdomen and 19.1%
(0 to 36%) and 9% (0 to 15%) for abdomen and
pelvis protocols, respectively (p-value 0.246
and 0.349, respectively).
When comparing the absolute and relative washouts among the groups, statistically
significant differences were found in typical
adenoma and non-adenoma groups, as displayed in Table-4. A receiver operating characteristic (ROC) curve analysis was carried out in this
scenario; and using 11.75 as cut-off value, we ob-

tained an area under the curve of 0.802, sensitivity of 71.4% and specificity of 70.0% (Figure-4).
DISCUSSION
Adrenal nodules are frequent incidental
findings in radiology daily routine, and lipid-rich adenomas are the most prevalent lesions.
Most adenomas are well characterized on unenhanced CT with a definitive diagnosis and no
additional study required. However, lipid-poor
adenomas may occur in 30% of cases (16), and
may not be fully characterized on imaging,
even on CSI MRI. These lesions are considered
indeterminate and pose management dilemmas
(17). It is important to bear in mind that some
non-adenoma lesions may display a high lipid
content, such as extra-adrenal primary tumors
producing lipid-rich adrenal metastases and be a
potential analysis pitfall.
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Table 2 - Final diagnosis, size, enhancement pattern and protocol performed on magnetic resonance imaging of the evaluated
lipid poor adrenal adenomas (N= 10).
Diagnosis

Size (cm)

Curve Pattern
Type

Absolute
Washout

Relative
Washout

Protocol
(delayed phase
time)

Diagnosis

Metastasis (melanoma)

1.5

2

7

3

Superior (3'00'')

ND

Pheochromocytoma

2.0

3

36

15

Total (6'44'')

AP

Mesenchymal neoplasm

3.5

3

27

13

Total (6'31'')

AP

Collision metastasis
(bladder)

3.5

2

9

5

Total (5'04'')

ND

Pheochromocytoma

3.5

1

0

0

Total (12'30'')

AP

Collision cyst into
adenoma

4,0

3

25

15

Superior (3'00'')

IM

Pheochromocytoma

4.7

2

6

1

Superior (3'00'')

AP

Carcinoma

6.5

3

21

12

Total (7'41'')

AP

Peripheral nerve sheath
neoplasm

10.0

1

0

0

Superior (3'00'')

AP

Carcinoma

12.6

2

22

9

Total (7'56'')

AP

AP = anatomopathological; ND = newly developed; IM = imaging

Figure 1 - 83-year-old man with oncology history of melanoma. Axial images show a 1.5 cm hyperintense heterogeneous
lesion on T2-weighted (a) with no evidence of microscopic fat in in and out-of-phase images (not show). T1- weighted
pre-contrast (b), portal (c) and delayed (d) post-contrast showed an absolute washout estimated at 7%, not suggestive
of adenoma. This lesion was new relative to the anterior exam, had uptake on positron emission tomography (PET) and
decreased in size after treatment (not show), compatible with metastasis

298

IBJU | ENHANCEMENT PATTERNS OF ADRENAL NODULES ON MRI

In cases of indeterminate nodules on CSI
sequence, enhancement evaluation can aid differentiating benign and malignant lesions. Previous
reports have suggested delayed contrast-enhanced
MRI may be helpful in distinguishing adrenal tumors,
since loss of signal intensity (SI) tends to be greater

in adenomas than in non-adenomas, with a characteristic pattern of early enhancement and quick washout (18). The enhancement pattern of an arterial
blush highly correlates with adenoma, even if there
is negligible SI loss on out-of-phase images. Malignant lesions present an absence of capillary blush on

Table 3 - Oncologic history and T2-weighted imaging analysis evaluated by groups.
Variable

Typical adenomas
N (%)

Lipid poor adenomas
N (%)

Non-adenomas
N (%)

Total
N (%)

p-value

No

88 (89.8)

12 (80.0)

3 (30.)

103 (83.7)

<0.001

Yes

10 (10.2)

3 (20.0)

7 (70.0)

20 (16.3)

Homogeneous

91 (92.9)

10 (66.7)

2 (20.0)

103 (83.7)

Heterogeneous

7 (7.1)

5 (33.3)

8 (80.0)

20 (16.3)

Hyposignal

94 (95.9)

10 (66.7)

5 (50.0)

109 (88.6)

Hypersignal

4 (4.1)

5 (33.3)

5 (50.0)

14 (11.4)

98 (100.0)

15 (100.0)

10 (100.0)

123 (100.0)

Oncologic history

T2 signal
<0.001

T2 signal

Total

<0.001

Chi-square test

Figure 2 - 73-year-old woman with history of renal neoplasia and a typical adrenal adenoma. Axial images show a 1.2
nodule in the right adrenal gland with hyposignal on T2-weighted imaging (a), mild heterogeneous enhancement (b) and with
presence of microscopic fat in in (a) and out-of-phase (b) images. Absolute washout was calculated at 66% and relative of
37%. The lesion remained was stable over 8 years.
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Figure 3 - 47-year-old man in investigation of a rectal lesion. Axial images show a 1.1 cm nodule in the right adrenal gland
with no evidence of microscopic fat in in (a) and out-of-phase (b) images. The lesion was hypointense lesion on T2-weighted
(not show), with hypervascular enhancement (c) and washout on delayed imaging (d). Absolute washout was calculated at
71% and relative of 35%. The lesion was stable over 3 years and the diagnosis of lipid-poor adenoma was made.

Table 4 - Comparisons of absolute and relative washouts among the three groups.
Z-value

P-value

Adenomas vs lipid-poor adenomas

1.20

0.229

Adenomas vs non-adenomas

1.82

0.069

Lipid-poor adenomas vs non-adenomas

0.66

0.508

Adenomas vs lipid-poor adenomas

1.90

0.058

Adenomas vs non-adenomas

2.20

0.028

Lipid-poor adenomas vs non-adenomas

0.50

0.618

Absolute washout

Relative washout
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Figure 4 - Receiver operating characteristic (ROC) curve
comparing typical adenomas and non-adenomas groups
with an area under the curve of 0.802.

sensitivity and specificity were achieved when using
absolute washout to differentiate typical adenomas
from non-adenoma lesions.
Another important point of this study, despite not being the primary objective, was to observe
differences in size, oncologic history, and signal on
T2-weighted imaging had all statistical differences
among groups, and these variables should be considered when an adrenal lesion is diagnosed in clinical
practice. Increasing size in follow-up exams is not
always related to malignancies (21) and a misdiagnosis of a benign lesion can be emotionally and financially harmful.
There are some limitations of this study. First,
the majority of adrenal nodules were excluded due
to no or shorter-than-2-year follow-up. Second, a
homogeneous lesion stable over a 2-year follow-up
period may not be an adenoma, but rather an indolent lesion. Third, we have not evaluated laboratory findings to identify functionality of the nodules.
And finally, the exams were evaluated by a single
experienced radiologist; hence an interobserver agreement could not be calculated.

immediate contrast-enhanced images and a prolonged retention in the tumor, due to tumor infiltration
and loss of cellular membrane integrity. Rodacki et
al. demonstrated adenomas have the greatest early
enhancement on signal-time curve, persisting through the first 60 seconds, whereas metastases and pheochromocytomas showed maximum enhancement in
the interstitial (delayed) phase (9).
Enhancement pattern analysis of adrenal nodules has been well described on CT. However, this
protocol involves more radiation dose and a time
consuming 15-minute delayed phase. Some reports
have also evaluated a 10-minute (19) and 5-minute
delay (20), both with good results. Therefore, the idea
of a 3-5 minutes washout seemed promising on MRI.
Our first analyses of enhancement curve patterns
were not useful to differentiate non-typical adenomas and non-adenomas.
Total abdomen protocol yielded greater washout values than upper abdomen protocol, which
is in agreement with previous literature on CT (8).
Interestingly, even with a short 3-minute delay delayed post-contrast phase, few adenomas exhibited
washout values higher than non-adenomas. High

CONCLUSIONS
Enhancement pattern analysis and calculated
washout may aid in the identification of lipid-poor
adenomas on MRI. Those findings might be used to
tailor more conservative approaches.
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ABSTRACT

ARTICLE INFO

Purpose: To determine independent predictors of inguinal lymph node (ILN) metastasis
in patients with penile cancer.
Patients and methods: We retrospectively analyzed all patients with penile cancer who
underwent surgery at our medical center in the last ten years (n=157). Using univariate
and multivariate logistic-regression models, we assessed associations with age, medicalhistory, phimosis, onset-time, number and maximum diameter of involved ILNs measured
by imaging, pathological T stage, degree of tumor differentiation and/or cornification,
lymphatic vascular infiltration (LVI), nerve infiltration, and ILN metastases. Interaction
and stratified analyses were used to assess age, phimosis, onset time, number of ILNs,
cornification, and nerve infiltration.
Results: A total of 110 patients were included in the study. Multiple logistic regression
analysis showed that the following factors were significantly correlated with ILN
metastasis: maximum diameter of enlarged ILNs, T stage, pathological differentiation,
and LVI. Among patients with a maximum ILN diameter ≥1.5cm, 50% had lymph node
metastasis whereas 30.6% patients with a maximum ILN diameter <1.5cm showed LNM.
Among 44 patients with stage Ta/T1, 10 showed ILN metastases, while 47.0% patients
with stage T2 showed ILN metastases. Among 40 patients with highly differentiated
penile-cancer, eight showed ILN metastasis, while 47.1% patients with low-to-middle
differentiation showed ILN metastases. The rate of LNM was 33.3% in the LVI-free group
and 64.3% in the LVI group.
Conclusion: Our single-center results suggested that maximum ILN diameter,
pathological T stage, pathological differentiation, and LVI were independent risk
factors for ILN metastases.

INTRODUCTION
Penile cancer is a rare malignancy, with an
incidence of 0.081 per 100.000 in the United Sta-
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tes and Europe (1, 2), and a prevalence of 2.3 to
8.3 per 100.000 in some developing regions, such
as Asia, parts of Africa and Brazil (3, 4). Penile
cancer is highly malignant and is mainly spread
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by lymphatic metastasis. The point of origin is
the inguinal lymph nodes (ILNs), and jump metastasis rarely occurs (5, 6) ILN metastasis is the
most important determinant of treatment and
prognosis in patients with penile cancer (3, 7).
Pathology after lymph node biopsy or
lymph node dissection remains the gold standard for the evaluation of ILN metastasis. However, it is an invasive operation that involves
many postoperative complications, including
poor lymph node drainage and poor wound healing (8). Therefore, researchers must explore
the risk factors for ILN metastasis to determine
which patients with penile cancer require ILN
dissection. In so doing, patients with occult metastasis could receive prompt treatment, while patients with a lower risk of ILN metastasis
could avoid excessive treatment.
Tumor stage, histological grade, lymphatic and vascular infiltration, histological subtype,
and human papillomavirus have been identified
as important predictors of ILN metastasis in previous studies (9, 10). However, these studies were
conducted in a single center, and the sample size
was small. In addition, only univariate analysis
was used to explore the risk factors for ILN metastasis. In the present study, we aimed to test the
independent risk factors and the role of inguinal
lymph node metastasis in penile cancer in different populations, especially in China. We conducted multiple logistic and subgroup analyses,
and interaction tests on all patients with penile
cancer who underwent surgery in a large tertiary
hospital over a 10-year period.
MATERIALS AND METHODS
This cross-sectional study was conducted
between January 2010 and December 2019 at a
comprehensive tertiary hospital in China. The inclusion criteria were as follows: (1) primary tumor treated surgically, (2) tumor pathology confirmed by experienced pathologists, and (3) ILN
metastasis pathologically confirmed by biopsy
or prophylactic inguinal lymphadenectomy. Patients with pelvic lymph node or distant metastases were excluded, as were those treated in other
hospitals. All patients provided informed consent

and the institutional ethics committee approved
the study (IRB-032-06).
We retrieved the following clinical information from the patient’s medical records: age,
previous medical history (hypertension, diabetes,
or cardiovascular disease), phimosis, onset time,
number and maximum diameter of the involved ILNs, pathological T stage, degree of tumor
differentiation and/or cornification, lymphatic
vascular infiltration (LVI), and nerve infiltration.
The number and maximum diameter of the ILNs
were determined using ultrasound or computed
tomography. Tumor stage was assessed according
to the TNM Classification of Malignant Tumors
(TNM) system, which was updated in 2018 (11).
The pathological differentiation of tumors was
evaluated according to the criteria described by
Velazquez et al. (12).
Primary tumors were treated surgically
using either penis-sparing, partial amputation, or
total excision via perineal urethrostomy. According to the EAU guidelines (2009) (13), ILN biopsy or bilateral ILN dissection is recommended for
patients with stage ≥T1G2 and/or enlarged lymph
nodes that have not significantly shrunk after 4-6
weeks of antibiotic treatment. Surgery was performed by three experienced urologists.
Continuous variables are presented as
mean±standard deviation (SD) or median (interquartile range), while categorical variables are
expressed as frequencies or percentages. To facilitate statistical analysis, all continuous variables
except age were converted into categorical variables. Risk factors for penile cancer were identified
using univariate logistic regression analyses, and
independent predictive factors for ILN metastasis
were confirmed by multivariate logistic regression
analyses. The statistical packages R (The R Foundation, Vienna, Austria) was used to analyze the
data. Statistical differences were considered significant when the P-value was less than 0.05.
RESULTS
A total of 157 patients were identified;
47 were excluded due to lack of follow-up data,
resulting in 110 patients included in the study
(Figure-1). Forty-one patients had confirmed
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Figure 1 - Flowchart for the recruitment of patients in this study

ILN metastasis, of whom 25 were pathologically
confirmed by ILN biopsy and the rest were confirmed by pathology after prophylactic inguinal
lymphadenectomy. There were no signs of ILN
metastasis in 69 patients. Hence, the rate of ILN
metastasis was 37.3%.
Table-1 lists the clinicopathological characteristics and univariate analysis of the variables
associated with ILN metastasis in the 110 patients.
The mean age was 61.6±11.8 years. Univariate
analysis showed that the following factors were
correlated with ILN metastasis: maximum diameter of enlarged ILNs (P=0.045), pathological stage
(P=0.010), degree of pathological differentiation
(P=0.009), and LVI (P=0.025).
Significant single factors were included
in the multivariate analysis (Table-2). We applied
both non-adjusted and multivariate adjusted models (adjusted for age, previous medical history,
and other variables that affected the X regression
coefficient by more than 10%). A two-sided significance level of 0.05 was used to evaluate statistical significance. The results showed that the
following factors were independent predictors of
ILN metastasis: largest diameter of enlarged ILNs,
T stage of tumor, pathological differentiation, and
LVI. Specifically, patients with the largest ILN diameter ≥1.5cm showed a 1.3-fold increased risk of

metastasis compared to those with the largest ILN
diameter <1.5cm. Those with tumor stage T2 and
above showed a two-fold greater risk of ILN metastasis than those with tumor stage Ta or T1. Those with low to moderate tumor differentiation had
a 2.6-fold greater risk of ILN metastasis than those
with high pathological differentiation. Finally, patients with LVI had a 2.6-fold greater risk of ILN
metastasis than those without LVI.
To further demonstrate the stability of our
results, we performed stratified analyses and interaction tests of the four independent risk factors, as shown in the forest plot (Figure-2a-d and
Table-3). The results showed that no significant
interactions were observed.
DISCUSSION
The most important factor affecting the
prognosis of penile cancer is ILN metastasis (3, 1416). Several studies have indicated that the rate
of ILN metastasis in patients with penile cancer
is 30–40% (17). The latest meta-analysis (18) selected 42 eligible studies that included a total of
4.802 patients, of whom 1.706 (36%) were diagnosed with ILN metastasis. This finding was corroborated by our results, in which 37.3% of the
patients had ILN metastasis (41/110).
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Table 1 ： Clinicopathological characteristics and univariate analysis of variables
Table 1 - Clinicopathological characteristics and univariate analysis of variables associated with inguinal lymph node

associated
metastasis with inguinal lymph node metastasis
N
Age(years)(Mean+SD)
HBP(N,%)
no
yes
Diabetes(N,%)
no
yes
CDV(N,%)
no
yes
Phimosis(N,%)
no
yes
Onset_time(month)(N,%)
<12
>=12
Number_ILN(N,%)
＜3
≥3
Maxium_ILN(N,%)
＜1.5cm
≥1.5cm
T_stage(N,%)
Ta/T1
T2 and higher
Differentiation(N,%)
lower-middle
higher
Cornification(N,%)
no
yes
LVI(N,%)
no
yes
Nerve_infiltration(N,%)
no
yes

Total
110
61.6 ± 11.8
94 (85.5%)
16 (14.5%)
101 (91.8%)
9 (8.2%)
102 (92.7%)
8 (7.3%)
58 (52.7%)
52 (47.3%)
76 (69.1%)
34 (30.9%)
46 (41.8%)
64 (58.2%)
72 (65.5%)
38 (34.5%)
44 (40.0%)
66 (60.0%)
70 (63.6%)
40 (36.4%)
74 (67.3%)
36 (32.7%)
96 (87.3%)
14 (12.7%)
92 (83.6%)
18 (16.4%)

Without metastasis With metastasis HR(95％CI)
69
41
61.0 ± 12.0
62.5 ± 11.5
0.1 (-0.3, 0.5)
0.0 (-0.4, 0.4)
59 (85.5%)
35 (85.4%)
10 (14.5%)
6 (14.6%)
0.1 (-0.3, 0.4)
63 (91.3%)
38 (92.7%)
6 (8.7%)
3 (7.3%)
0.1 (-0.2, 0.5)
65 (94.2%)
37 (90.2%)
4 (5.8%)
4 (9.8%)
0.2 (-0.2, 0.6)
34 (49.3%)
24 (58.5%)
35 (50.7%)
17 (41.5%)
0.1 (-0.2, 0.5)
46 (66.7%)
30 (73.2%)
23 (33.3%)
11 (26.8%)
0.2 (-0.2, 0.6)
26 (37.7%)
20 (48.8%)
43 (62.3%)
21 (51.2%)
0.4 (0.0, 0.8)
50 (72.5%)
22 (53.7%)
19 (27.5%)
19 (46.3%)
0.5 (0.1, 0.9)
34 (49.3%)
10 (24.4%)
35 (50.7%)
31 (75.6%)
0.6 (0.2, 1.0)
37 (53.6%)
33 (80.5%)
32 (46.4%)
8 (19.5%)
0.0 (-0.3, 0.4)
47 (68.1%)
27 (65.9%)
22 (31.9%)
14 (34.1%)
0.4 (0.0, 0.8)
64 (92.8%)
32 (78.0%)
5 (7.2%)
9 (22.0%)
0.2 (-0.2, 0.6)
56 (81.2%)
36 (87.8%)
13 (18.8%)
5 (12.2%)

P-value
0.529
0.984

0.799

0.439

0.347

0.475

0.254

0.045

0.01

0.005

0.807

0.025

0.362

The
P value
written
inthanitalics
when it is less than 0.05
The P value
is written inis
italics
when it is less
0.05
HBP, high blood
pressure;
CDV, cardiovascular
disease;
ILN, inguinal
lymph node; LVI, lymphatic
vascular infiltration, T Inguinal
stage, the TNM system
of penilenode;LVI:
cancer updated
HBP:
high
blood
pressure;
CDV:
cardiovascular
disease;ILN:
lymph
in 2018; degree of tumor differentiation: According to the percentage of undifferentiated cells, the tumor was divided into middle and low differentiated groups and highly
differentiated groups. vascular
CI, confidence interval;
HR, hazard ratio. T stage: The TNM system of penile cancer updated in
Lymphatic
infiltration,
2018; degree of tumor differentiation: According to the percentage of undifferentiated
cells, the tumor was divided into middle306
and low differentiated groups and highly
differentiated groups. CI: confidence interval; HR: hazard ratio;
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Table2: Multiple logistic regression models assessed the correlation between risk

Table
2 - Multiple
logistic
regression models assessed the correlation between risk factors and ILN metastasis
factors
and ILN
metastasis

Exposure
Maxium_ILN
＜1.5cm
≥1.5cm
T_stage
Ta/T1
T2 and above
Differentiation
high
low-middle
LVI
no
yes

Non-adjusted
HR,95％CI P value

Adjust I
HR,95％CI P value

Adjust II
HR,95％CI
P value

1
2.3 (1.0, 5.1) 0.047

1
2.4 (1.1, 5.6) 0.035

1
10.7 (2.1, 53.3) 0.004

1
3.0 (1.3, 7.1) 0.011

1
3.1 (1.3, 7.5) 0.010

1
7.1 (1.7, 28.9) 0.006

1
3.6 (1.4, 8.8) 0.006

1
4.0 (1.5, 10.4) 0.004

1
6.2 (1.9, 20.2) 0.003

1
3.6 (1.1, 11.6) 0.032

1
3.6 (1.1, 11.8) 0.033

1
7.4 (1.3, 40.8) 0.022

The
in the
table:
β (95%CI)
P value
The
datadata
in the table:
β (95%CI)
P value/OR
(95%CI) P value

/ OR (95%CI) P value

Outcome variable: metastasis
Exposed variables:
1)
Maximum_ILN
1).Maximum_ILN
Non-adjusted
model adjusted
for:adjusted
None
Non-adjusted
model
for: None
Adjust
I
model
adjusted
for:
age;
HBP;
Adjust I model adjust for:diabetes;
age; CDV
HBP; diabetes; CDV
Adjust II model adjusted for: model1+onset_time; T_stage; differentiation; LVI; umber_ILN
Adjust II model adjust for: age; HBP; diabetes; CDV;+onset_time; T_stage;
2)
T_stage
differentiation;
LVI; Number_ILN
Non-adjusted
model
adjusted
for: None
2).T_stage
Adjust I model adjusted for: age; HBP; diabetes; CDV
Non-adjusted model adjusted for: None
Adjust II model adjusted for: model1+onset_time; Number_ILN; Maximum_ILN; differentiation; LVI; nerve infiltration
Adjust I model adjust for: age; HBP; diabetes; CDV
3)
Differentiation
Adjust
II model adjust for: age; HBP; diabetes; CDV+onset_time; Number_ILN;
Non-adjusted model adjusted for: None
Maximum_ILN; differentiation; LVI; nerve infiltration
Adjust I model adjusted for: age; HBP; diabetes; CDV
3).Differentiation
Adjust II model adjusted for: model1+onset_time; Number_ILN; Nerve_infiltration
Non-adjusted model adjusted for: None
4) LVI
Adjust I model adjust for: age; HBP; diabetes; CDV
Non-adjusted model adjusted for: None
Adjust II model adjust for: age; HBP; diabetes; CDV+onset_time; Number_ILN;
Adjust I model adjusted for: age; HBP; diabetes; CDV
Nerve_infiltration
Adjust
II model adjusted for: model1+onset_time, Number_ILN, Maximum_ILN, T_stage, Nerve_infiltration, differentiation
4).LVI
ILN,
inguinal lymph nodes; LVI, lymphatic vascular infiltration.
Non-adjusted model adjusted for: None
Adjust I model adjust for: age; HBP; diabetes; CDV
AdjustIn IIourmodel
for:age,
HBP,
Number_ILN,
multipleadjust
regression
analysis,
the diabetes,ACDV+onset_time,
maximum ILN diameter
of >1.0cm is
Maximum_ILN,
Nerve_infiltration,
differentiation
maximum
diameter T_stage,
of the enlarged
ILNs, pathousually
considered abnormal, while a diameter
ILN: inguinal
lymph nodes;
LVI: lymphatic
infiltration
logical
stage, pathological
differentiation,
and LVI vascular
>1.5cm, with
a relatively hard texture, strongly
Outcome variable: metastasis Exposed variables:

were the only predictors of ILN metastasis. We
conducted a stratified analysis and interaction
tests on the four factors and found no any obvious interaction, further proving the stability of
our results.

indicates tumor metastasis (19). The present study suggested that the largest diameter of enlarged
ILNs was an independent risk factor, corroborating studies by Tang et al. (20) and Zhou et al. (9).
However, in another study, 50% of enlarged ILNs
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Figure 2 - Odds ratios for inguinal lymph node metastasis, according to baseline characteristics
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Subgroup analysis:(A) forest plot of Maximum_ILN; (B) forest plot of T_stage; (C) forest plot of differentiaton; (D) forest plot of LVI

were inflamed or reactive, rather than metastatic
(17), indicating that ILN metastasis cannot be reliably detected using imaging or clinical evaluation. It is essential to predict ILNM in combination
with the pathological characteristics of the primary tumor.
The pathological stage of the primary tumor is generally considered the most important
parameter for predicting ILN metastasis in patients with penile cancer (21). Depending on whether there is infiltration of the urethra or corpus
cavernosum, the tumor stage can be classified as
T1, T2, or higher (11). In the present study, the
rate of ILN metastasis in patients with T1 stage
was 22.7% (10/44), while it was 47.0% (31/66) in
those with T2 stage and above. The ILN metastasis rate in patients with T2 stage disease was
significantly higher than that in patients with T1
stage disease. Several researchers have suggested
that if the corpus cavernosum is infiltrated, ILN
dissection should be performed, even if there are
no obvious enlarged ILNs (22, 23). However, deciding to perform ILN dissection in all patients with
T2 and above based only in tumor stage will lead
to overtreatment (24). In the present study, 53.0%
of patients with T2 stage disease and above showed no obvious signs of ILN metastasis. Therefore,

other factors should be considered when screening
for high-risk patients.
The degree of tumor differentiation under
pathological conditions is negatively correlated
with tumor pathological grade or malignancy, with
lower tumor differentiation indicating higher grade, higher malignancy, and greater risk of metastasis (18). Solsona et al. (25) found that the grade
of tumor differentiation correlates well with ILN
metastasis, corroborating our multiple regression
analysis (HR=3.0, 95% CI: 1.3-7.1). According to
Horenblas et al. (26), the lymph node metastasis rates of G1, G2, and G3 were 29%, 46%, and 82%,
respectively. Our results were similar to these, with
20% (8/40), 45% (30/66), and 75% (3/4), respectively. Theodoresu et al. (27) asserted that tumor
grade is the only predictor of ILN metastasis, and
they recommended ILN dissection in patients with
G2 and G3, which coincides with our point of view.
The existing literature has different opinions on whether LVI is a predictor of ILN metastasis. Some studies have ranked LVI as one of
the most important factors of metastasis (28-31),
while others have not (32). Our findings suggest
that LVI is significantly associated with ILN metastasis (HR=3.6, 95% CI: 1.1-11.6) among patients with penile cancer.
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Table 3 - Association between related risk factors and inguinal lymph node metastasis, according to baseline characteristics.
Subgroud
X= Maxium_ILN
Age ,y
<60
>=60
Onset_time ,m
<12
>=12
Phimosis
no
yes
Cornification
no
yes
Nerve_infiltration
no
yes
X= T_stage
Age ,y
<60
>=60
Onset_time ,m
<12
>=12
Number_ILN
＜3
≥3
Phimosis
no
yes
Cornification
no
yes
X= differention
Age,y
<60
>=60
Onset_time,m
<12
>=12
Number_ILN
＜3
≥3
Phimosis
no
yes
Cornification
no
yes
Nerve_infiltration
no
yes
X= LVI
Onset_time ,m
<12
>=12
Number_ILN
＜3
≥3
Phimosis
no
yes
Cornification
no
yes
Nerve_infiltration
no
yes

N

OR,95％CI

P value

42
68

1.3 (0.4, 4.9)
3.2 (1.1, 9.1)

0.666
0.029

76
34

2.5 (1.0, 6.6)
1.6 (0.3, 7.6)

0.058
0.54

58
52

5.0 (1.3, 18.8)
1.0 (0.2, 4.1)

0.017
0.982

74
36

2.3 (0.7, 7.9)
2.5 (0.5, 12.3)

0.18
0.272

92
18

2.2 (0.8, 6.0)
7.0 (0.3, 181.5)

0.132
0.241

42
68

2.7 (0.5, 13.5)
3.8 (1.0, 14.5)

0.227
0.046

76
34

2.3 (0.7, 7.0)
4.2 (0.6, 28.8)

0.158
0.142

46
64

3.7 (0.9, 15.0)
2.1 (0.5, 9.3)

0.069
0.336

58
52

5.4 (1.3, 21.9)
1.4 (0.3, 6.3)

0.017
0.65

74
36

5.0 (1.4, 17.2)
0.8 (0.2, 4.0)

0.011
0.766

42
68

0.9 (0.2, 4.5)
7.2 (1.7, 30.4)

0.928
0.007

76
34

5.4 (1.3, 21.7)
1.4 (0.3, 6.7)

0.017
0.643

46
64

1.0 (0.2, 4.1)
12.0 (1.9, 75.1)

0.985
0.008

58
52

2.2 (0.5, 9.0)
3.5 (0.9, 14.3)

0.27
0.078

74
36

3.1 (0.9, 10.8)
5.4 (0.9, 34.5)

0.068
0.072

92
18

4.1 (1.4, 12.2)
0.4 (0.1, 9.4)

0.01
0.59

76
34

2.8 (0.6, 13.2)
1.3 (0.1, 13.0)

0.182
0.799

46
64

3.6 (0.2, 53.2)
5.9 (1.1, 32.6)

0.351
0.044

58
52

1.2 (0.2, 6.2)
8.3 (0.7, 91.6)

0.85
0.085

74
36

4.9 (0.8, 29.7)
1.1 (0.1, 11.1)

0.083
0.933

92
18

7.9 (0.9, 73.4)
3.0 (0.2, 54.2)

0.068
0.457

P for interaction
0.304

0.627

0.164

0.967

0.996

0.98

0.971

0.588

0.446

0.069

0.12

0.09

0.148

0.62

0.634

0.551

0.631

0.702

0.201

0.111

0.138

OR, odds ratio; CI, confidence interval.

OR, odds ratio; CI, confidence interval
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HBP = high blood pressure;
CDV = cardiovascular disease;
CI = confidence interval;
HR = hazard ratio.

The present study had several strengths.
First, although some potential confounding factors
were unavoidable, we used strict statistical adjustments to minimize residual confounding. Second,
the effect modifier factor analysis took full advantage of the data; no interaction was found, indicating that the results were more stable.
However, there were some limitations to
our study. Patients with penile cancer were recruited from a large single medical center. Therefore,
an external validation of the results is required.
The study was cross-sectional, and no information
was available about the degree of risk factors prior
to ILN metastasis, because the earlier pathology
reports contained no such data. Moreover, no data
were available regarding lymph node extranodal
transfer and the growth pattern of tumors in some
patients (papillary, ulcerated, invasive,) therefore,
we could not consider these variables in the final results, although there was evidence that these
factors had prognostic significance. Despite these
limitations, the findings of this study have implications for clinicians when formulating further
treatment plans for patients with penile cancer
who have undergone surgery. However, prospective studies with a larger sample size are required.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE
All procedures performed in studies involving human participants were in accordance with
the ethical standards of the institutional research
committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical
standards. Informed consent was obtained from
all participants included in the study.
CONFLICT OF INTEREST
None declared.
REFERENCES
1.

2.

CONCLUSION
In conclusion, the maximum diameter of
the enlarged ILN, pathological stage, pathological differentiation, and LVI were independent
predictive factors that worsened the prognosis of
patients with penile cancer. Specifically, patients
with enlarged lymph nodes >1.5cm in diameter,
pathological stage T2 and above, low-to-middle
differentiation, and LVI are more likely to develop
ILN metastasis. Prophylactic ILN dissection is recommended for these patients. Prospective studies
with larger sample sizes are required to support
our findings.

3.

ABBREVIATIONS

7.

4.

5.

6.

ILN = inguinal lymph node;
LVI = lymphatic vascular infiltration;
SD = standard deviation;

311

Hernandez BY, Barnholtz-Sloan J, German RR, Giuliano A,
Goodman MT, King JB, et al. Burden of invasive squamous
cell carcinoma of the penis in the United States, 1998-2003.
Cancer. 2008; 113 (10 Suppl):2883-91.
Douglawi A, Masterson TA. Updates on the epidemiology
and risk factors for penile cancer. Transl Androl Urol. 2017;
6:785-90.
Wen S, Ren W, Xue B, Fan Y, Jiang Y, Zeng C, et al.
Prognostic factors in patients with penile cancer after
surgical management. World J Urol. 2018; 36:435-40.
Favorito LA, Nardi AC, Ronalsa M, Zequi SC, Sampaio FJ,
Glina S. Epidemiologic study on penile cancer in Brazil. Int
Braz J Urol. 2008; 34:587-91.
Leijte JA, Valdés Olmos RA, Nieweg OE, Horenblas S.
Anatomical mapping of lymphatic drainage in penile
carcinoma with SPECT-CT: implications for the extent of
inguinal lymph node dissection. Eur Urol. 2008; 54:885-90.
Azevedo RA, Roxo AC, Alvares SHB, Baptista DP, Favorito
LA. Use of flaps in inguinal lymphadenectomy in metastatic
penile cancer. Int Braz J Urol. 2021; 47:1108-19.
Koifman L, Hampl D, Ginsberg M, Castro RB, Koifman
N, Ornellas P, et al. The role of primary inguinal surgical
debulking for locally advanced penile cancer followed by
reconstruction with myocutaneous flap. Int Braz J Urol.
2021; 47:1162-75.

IBJU | ILNM RISK FACTORS IN PATIENTS WITH PENILE CANCER

8.

9.

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20. Tang Y, Rao S, Yang C, Hu Y, Sheng R, Zeng M. Value of
MRI morphologic features with pT1-2 rectal cancer in
determining lymph node metastasis. J Surg Oncol. 2018;
118:544-50.
21. Fraley EE, Zhang G, Manivel C, Niehans GA. The role
of ilioinguinal lymphadenectomy and significance of
histological differentiation in treatment of carcinoma of the
penis. J Urol. 1989; 142:1478-82.
22. Ornellas AA, Nóbrega BL, Wei Kin Chin E, Wisnescky A,
da Silva PC, de Santos Schwindt AB. Prognostic factors in
invasive squamous cell carcinoma of the penis: analysis of
196 patients treated at the Brazilian National Cancer Institute.
J Urol. 2008; 180:1354-9.
23. Ornellas AA, Kinchin EW, Nóbrega BL, Wisnescky A, Koifman
N, Quirino R. Surgical treatment of invasive squamous cell
carcinoma of the penis: Brazilian National Cancer Institute
long-term experience. J Surg Oncol. 2008; 97:487-95.
24. Maciel CVM, Machado RD, Morini MA, Mattos PAL, Dos
Reis R, Dos Reis RB, et al. External validation of nomogram
to predict inguinal lymph node metastasis in patients with
penile cancer and clinically negative lymph nodes. Int Braz J
Urol. 2019; 45:671-8.
25. Solsona E, Iborra I, Rubio J, Casanova JL, Ricós JV,
Calabuig C. Prospective validation of the association of local
tumor stage and grade as a predictive factor for occult lymph
node micrometastasis in patients with penile carcinoma
and clinically negative inguinal lymph nodes. J Urol. 2001;
165:1506-9.
26. Horenblas S, van Tinteren H. Squamous cell carcinoma
of the penis. IV. Prognostic factors of survival: analysis of
tumor, nodes and metastasis classification system. J Urol.
1994; 151:1239-43.
27. Theodorescu D, Russo P, Zhang ZF, Morash C, Fair WR.
Outcomes of initial surveillance of invasive squamous cell
carcinoma of the penis and negative nodes. J Urol. 1996;
155:1626-31.
28. Peak TC, Russell GB, Dutta R, Rothberg MB, Chapple AG,
Hemal AK. A National Cancer Database-based nomogram
to predict lymph node metastasis in penile cancer. BJU Int.
2019; 123:1005-10.
29. Diorio GJ, Leone AR, Spiess PE. Management of Penile
Cancer. Urology. 2016; 96:15-21.
30. Hughes BE, Leijte JA, Kroon BK, Shabbir MA, Swallow TW,
Heenan SD, et al. Lymph node metastasis in intermediaterisk penile squamous cell cancer: a two-centre experience.
Eur Urol. 2010; 57:688-92.

Yuan P, Zhao C, Liu Z, Ou Z, He W, Cai Y, et al. Comparative
Study of Video Endoscopic Inguinal Lymphadenectomy
Through a Hypogastric vs Leg Subcutaneous Approach for
Penile Cancer. J Endourol. 2018; 32:66-72.
Zhou X, Zhong Y, Song L, Wang Y, Wang Y, Zhang Q, et al.
Nomograms to predict the presence and extent of inguinal
lymph node metastasis in penile cancer patients with
clinically positive lymph nodes. Transl Androl Urol. 2020;
9:621-8.
Nascimento ADMTD, Pinho JD, Júnior AALT, Larges JS,
Soares FM, Calixto JRR, et al. Angiolymphatic invasion
and absence of koilocytosis predict lymph node metastasis
in penile cancer patients and might justify prophylactic
lymphadenectomy. Medicine (Baltimore). 2020; 99:e19128.
Paner GP, Stadler WM, Hansel DE, Montironi R, Lin DW,
Amin MB. Updates in the Eighth Edition of the Tumor-NodeMetastasis Staging Classification for Urologic Cancers. Eur
Urol. 2018; 73:560-9.
Velazquez EF, Ayala G, Liu H, Chaux A, Zanotti M, Torres
J, et al. Histologic grade and perineural invasion are more
important than tumor thickness as predictor of nodal
metastasis in penile squamous cell carcinoma invading 5 to
10 mm. Am J Surg Pathol. 2008; 32:974-9.
Pizzocaro G, Algaba F, Horenblas S, Solsona E, Tana S, Van
Der Poel H, et al. EAU penile cancer guidelines 2009. Eur
Urol. 2010; 57:1002-12.
Hakenberg OW, Compérat EM, Minhas S, Necchi A, Protzel
C, Watkin N. EAU guidelines on penile cancer: 2014 update.
Eur Urol. 2015; 67:142-50.
Zhu Y, Ye DW. Lymph node metastases and prognosis in
penile cancer. Chin J Cancer Res. 2012; 24:90-6.
Hughes B, Leijte J, Shabbir M, Watkin N, Horenblas S. Noninvasive and minimally invasive staging of regional lymph
nodes in penile cancer. World J Urol. 2009; 27:197-203.
Chaux A, Velazquez EF, Algaba F, Ayala G, Cubilla AL.
Developments in the pathology of penile squamous cell
carcinomas. Urology. 2010; 76 (2 Suppl 1):S7-S14.
Hu J, Cui Y, Liu P, Zhou X, Ren W, Chen J, et al. Predictors
of inguinal lymph node metastasis in penile cancer patients:
a meta-analysis of retrospective studies. Cancer Manag Res.
2019; 11:6425-41.
Zhu Y, Zhang SL, Ye DW, Yao XD, Jiang ZX, Zhou XY.
Predicting pelvic lymph node metastases in penile cancer
patients: a comparison of computed tomography, Cloquet’s
node, and disease burden of inguinal lymph nodes.
Onkologie. 2008; 31:37-41.

312

IBJU | ILNM RISK FACTORS IN PATIENTS WITH PENILE CANCER

32. de Paula AA, Netto JC, Freitas R Jr, de Paula LP, Mota ED,
Alencar RC. Penile carcinoma: the role of koilocytosis in
groin metastasis and the association with disease specific
survival. J Urol. 2007; 177:1339-43.

31. Bhagat SK, Gopalakrishnan G, Kekre NS, Chacko NK, Kumar
S, Manipadam MT, et al. Factors predicting inguinal node
metastasis in squamous cell cancer of penis. World J Urol.
2010; 28:93-8.

_______________________
Correspondence address:
Yanbo Wang,
Department of Urology,
Baoji People’s Hospital, Baoji, Shaanxi, China
E-mail: wangyanb@jlu.edu.cn

313

Vol. 48 (2): 314-315, March - April, 2022

EDITORIAL COMMENT

doi: 10.1590/S1677-5538.IBJU.2021.0613.1

Risk factors for inguinal lymph node metastasis in patients with penile
cancer

_______________________________________________
Leandro Koifman 1
1

Serviço de Urologia, Hospital Municipal Souza Aguiar, Rio de Janeiro, RJ, Brasil

_______________________________________________________________________________________
COMMENT
Although penile cancer is a global health problem, especially in underdeveloped countries, with
high annual expenses for care of patients affected by the disease, few healthcare policy efforts have
been taken by authorities to mitigate this devastating disease. The psychological and physical burden
that arises from the treatment, as well as the demoralizing demise that comes with advanced illness,
has been widely neglected by the urology scientific community in favor of other urological malignancies. In this scenario, rare investigators, without adequate research funds and governmental support,
have been responsible for the few advances in the field of investigation and treatment of penile cancer
in recent decades.
In the current edition of the International Brazilian Journal of Urology, the authors analyze
thorough a cross-sectional study, the risk factors for inguinal lymph node metastasis in patients with
penile cancer (1). It is well established that the presence and extent of inguinal metastases are the most
important prognostic factors related to survival of patients with penile carcinoma (2). Although this
carcinoma is potentially curable by radical inguinal lymphadenectomy, the procedure is historically
associated with a significant incidence of morbidity, leaving many patients at risk for inguinal metastases without the appropriate approach (3). The question raised by urologists over the last 40 years
remains the same: Should inguinal lymphadenectomy be performed in all patients, exposing them to
the risks of inguinal dissection? Unfortunately, the question still remains without a definitive answer.
At initial presentation, about 50% of patients with penile cancer have clinically detectable inguinal
lymphadenopathy. However, only half of them have metastatic lymph node involvement. On the other
hand, about 20% of patients with clinically negative inguinal lymph nodes have micrometastasis that
will only be diagnosed through histopathological examination of surgical specimens obtained from
lymphadenectomy. Thus, inguinal lymphadenectomy is unnecessary in 80% of patients with clinically
negative lymph nodes and 50% of those with clinically positive lymph nodes (4-6).
In order to determine the best candidates to perform inguinal lymphadenectomy, the authors
present in the current study an attempt to stratify patients at high risk for developing inguinal metastases by analyzing independent risk factors. The results demonstrate that patients with low to
moderate tumor differentiation (p=0.009), lymphovascular invasion (p=0.025) and T-stage 2 (p=0.010)
or higher are more likely to develop inguinal lymph node metastasis. These results are not surprising.
Indeed, they are in line with data from previous published studies and the current guidelines on penile
carcinoma, advocating the performance of prophylactic radical inguinal lymphadenectomy for patients considered at intermediate and high risk of inguinal lymphatic spread (4-8). An interesting finding of the study concerns the maximum diameter of enlarged inguinal nodes (>1.5 cm) measured by
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imaging, which was found to be an independent
risk factor (p= 0.045) for inguinal metastasis.
Palpable lymph nodes are strongly indicative of
metastasis and should be promptly treated with
radical inguinal lymphadenectomy (2, 4, 5). Furthermore, it is reasonable to assume that lymph
nodes with diameter >1.5 cm can be identified
by simple physical examination, leaving imaging methods in such cases to staging or evaluation of obese patients in cases where physical
examination is unreliable (5). Despite the need
of further investigation to support this finding,
it can be helpful in decisions to perform ingui-

nal dissection, especially in doubtful cases, such
as in obese patients with pT1G1 primary tumor
pathology.
Despite the advances in the treatment of
penile carcinoma, efforts to fight the development of this malignancy are still far from desirable. The engagement of the international
urological community in association with local
authorities, adequate funding for research and
improvement of the human development index,
especially in underdeveloped countries, seem to
be the best ways to mitigate the disease.
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ABSTRACT

ARTICLE INFO

Purpose: Overactive bladder (OAB) is a common syndrome associated with lower urinary
tract symptoms (LUTS), especially urinary incontinence in children, which may affect
the patient’s quality of life (QoL). Vitamin D deficiency has been shown to be associated
with OAB syndrome. This study evaluated the relationship between vitamin D status and
OAB-related symptoms and QoL in children.
Materials and Methods: The study included 52 pediatric patients with OAB-related urinary
incontinence and 41 healthy children. LUTS were assessed using the Dysfunctional
Voiding and Incontinence Symptoms Score (DVISS) questionnaire, and QoL was assessed
using the Pediatric Incontinence Questionnaire (PINQ). Oral vitamin D supplementation
was given to patients with OAB with vitamin D deficiency. Urinary symptoms and QoL
were evaluated before and after vitamin D supplementation.
Results: Vitamin D deficiency was more common in the OAB group (75%) than in the
control group (36.6%). Logistic regression analysis revealed that vitamin D status (<20ng/
mL) was a significant predictor of OAB. Both pre-treatment and post-treatment DVISS
and PINQ scores showed a positive correlation. After vitamin D supplementation, 8
(23.5%) patients had a complete response and 19 (55.9%) patients had a partial response.
Significant improvement in QoL was also achieved.
Conclusions: Vitamin D deficiency is more common in children with urinary incontinence
and OAB than in healthy children. Although vitamin D deficiency is not routinely evaluated
for every patient, it should be evaluated in treatment-resistant OAB cases. Vitamin D
supplementation may improve urinary symptoms and QoL in patients with OAB.

INTRODUCTION
According to the International Children’s
Continence Society (ICCS), overactive bladder (OAB)
is characterized by urinary urgency and may be associated with daytime incontinence, frequency, and
holding maneuvers used to prevent involuntary urinary incontinence (UI) (1). It is the most common
cause of voiding dysfunction in children and is defi-
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ned as bladder storage phase dysfunction (2). OAB is
not synonymous with detrusor overactivity, because
although detrusor overactivity is a urodynamic diagnosis, OAB is a symptom-based diagnosis (3). OAB
is commonly found in children (especially between
ages 5-7 years and in boys) and adolescents, affecting around 5-12% of children aged between 5 and
10 years and 0.5% of adolescents up to age 18 years
with daytime symptoms (2, 4).
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Clinically, urgency is usually associated with
UI and frequency (1, 2). UI is seen in around 14-30%
of OAB cases (4, 5). UI impairs quality of life (QoL)
and negatively affects children’s social, behavioral,
and emotional well-being. These issues tend to improve after successful treatment of UI (6). Treatment
options for OAB tend to be staggered, with “lines of
therapy” that correspond to different levels of invasiveness ranging from least to most invasive (7).
Lower urinary tract symptoms (LUTS) may be
a result of multifactorial causes; OAB in particular
is a well-known cause of LUTS. To prevent the occurrence of LUTS and reduce their severity, the relationship between many micronutrients and OAB
has been widely assessed and the growing number of
studies recently suggested that serum vitamin D deficiency was associated with OAB. This may be due to
the effects of vitamin D on muscle function through
the vitamin D receptors distributed throughout the
bladder wall. Vitamin D deficiency or insufficiency
may result in abnormalities in calcium homeostasis
with ensuing abnormal detrusor contractility because the active metabolite acts through the vitamin D
receptor. Weakened detrusor muscles may also become hypercontractile or irritable similar to that seen
in hypocalcemic skeletal muscle function (8). It has
been reported in previous studies that serum vitamin
D levels are lower in patients with OAB and that vitamin D supplementation as an alternative treatment
option reduces OAB-related symptoms and improved
QoL in adults (9, 10).
Vitamin D deficiency in children can cause
OAB through detrusor muscle activity and impair
QoL, especially by causing UI. Vitamin D intake can
also reduce symptoms and improve QoL, as in adults.
As far as we know, there is no study in the literature evaluating the relationship between vitamin D
and OAB in the pediatric age group. In this study,
we aimed to analyze serum vitamin D levels in children with OAB-related UI, to determine their effect
on symptoms and QoL, and to evaluate whether vitamin D supplementation alleviated these symptoms
and improved QoL.

Uz Training and Research Hospital between May
2017 and July 2021. Only children aged over 5 years who presented to the pediatric urology outpatient
clinic were included in the study. Participants were
divided into two groups as patients with OAB-related
UI (group 1) and a healthy control group (group 2).
The study followed the principles of the latest edition
of the Declaration of Helsinki guidelines, written and
verbal informed consent was obtained from all participants, and the institution’s internal review board
approved the study protocol (605-2021/14-06).
Based on the ICCS criteria, OAB was clinically defined as (I) urinary urgency with or without
urge incontinence, (II) need for holding maneuver,
(III) urination more than seven times a day. Findings
supporting the diagnosis of OAB were normal or low
bladder capacity, a tower-shaped voiding curve in
uroflowmetry, and post-void residual urine volume
<20mL (1).
Patients with clinically diagnosed OAB-related UI who did not benefit from the use of anticholinergics after standard urotherapy and were referred
for further evaluation were included in the OAB-related UI study group. The criteria for inclusion in
the control group were a Dysfunctional Voiding and
Incontinence Symptoms Score (DVISS) of 0, and no
indication of constipation (Rome III). Patients with
kidney and liver disease, genetic and muscle diseases, chronic diseases affecting vitamin D metabolism,
neurologic disease, history of urologic surgery, urologic malignancies, psychiatric disorders, recurrent
urinary tract infections, and those taking any medication that might affect LUTS or vitamin D levels
were excluded from the study.
The initial evaluation of the participants
began by taking their medical histories. In addition to the demographic data of the patients,
symptoms such as daytime urinary frequency,
sense of urgency, nocturia, enuresis, and urinary
incontinence were recorded. Each patient completed at least a 48-hours bladder diary according to
the recommendations of the ICCS (1). Uroflowmetry was performed in all patients in the patient
group, and post-void residual urine was evaluated with ultrasound. LUTS were evaluated using
the DVISS (Figure-1). QoL was evaluated using
question 14 of the DVISS (11) and the Pediatric
Incontinence Questionnaire (PINQ) (Figure-2) (12,

MATERIALS AND METHODS
This study was prospectively planned and
conducted at the Pediatric Urology Clinic of Behcet
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Figure 1 - The Dysfunctional Voiding and Incontinence Symptoms Score (DVISS) form for children.

Does your child have urinary
incontinence (peeing not on the
toilet) during the day?
If yes to Question 2

Does your child have urinary
incontinence (peeing not on the
toilet) during the night?
If yes to Question 4

No

Sometimes

1-2 times/day

3 or more times/day

0

1

3

5

A few drops

Only underwear wet

Outer clothing
layers wet

1

3

5

No

1-2 nights/week

0
1
Underwear or pajamas wet
1

3-5 nights/week

5-7 nights/week

3

5
Bed wet
4

My child goes to toilet to pee

No
0

Yes
1

My child has to strain to pee

No
0

Yes
3

My child experiences
when s/he pees

My child pees intermittently
when on the toilet

No
0
No
0

Yes
1
Yes
2

My child has to go to revisit to
toilet to pee soon after s/he pees

No
0

Yes
2

My child has to run to the toilet
when s/he feels the need to pee

No
0

Yes
1

My child can hold his/her pee
by crossing his/her legs,
squatting, or doing the ‘’ pee
dance ‘’
My child wets his/her clothes
before reaching the toilet

No

Yes

0

2

No
0

Yes
2

My child does not pass stool
every day

No
0

Yes
2

pain

If your children experiences
any of the symptoms/issues
mentioned above, does this
affect his/her family life or
social life?

Not at all

Quality of life
Not so much

0

1
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Affects

Seriously affects

3

5
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Figure 2 - The Pediatric Incontinence Questionnaire (PINQ) form for children.
No

Hardly

Sometimes

Often

All the
time

Q1

I get shy because of my bladder problem

0

1

2

3

4

Q2

People in my family treat me in a
different way because of my bladder
problem

0

1

2

3

4

Q3

I am worried that people might think my
clothes smell of wee

0

1

2

3

4

Q4

I think that my bladder problem won’t
get better

0

1

2

3

4

Q5

Mum and dad worry about me because
of my bladder problem

0

1

2

3

4

Q6

I would feel better about myself if I
didn’t have a bladder problem

0

1

2

3

4

Q7

My bladder problem makes me feel
nervous

0

1

2

3

4

Q8

Mum or dad sometimes seems a bit
cranky because of my bladder problem

0

1

2

3

4

Q9

My bladder problem stops me from
going on sleepovers or holidays

0

1

2

3

4

Q10

My bladder problem makes me feel bad
about myself

0

1

2

3

4

Q11

I wake up during my sleep because of
my bladder problem

0

1

2

3

4

Q12

I miss out on doing things because of my
bladder problem

0

1

2

3

4

Q13

I feel unhappy because of my bladder
problem

0

1

2

3

4

Q14

My bladder problem makes me feel sad

0

1

2

3

4

Q15

I think about my bladder problem when
choosing which sport to play

0

1

2

3

4

Q16

I have to go to the toilet when I’m
watching a movie

0

1

2

3

4

Q17

If my bladder problem was ﬁxed, I
would invite more friends to my house

0

1

2

3

4

Q18

I choose hobbies that won’t be spoiled
by stopping to go to the toilet

0

1

2

3

4

Q19

My bladder problem makes me feel
different to other people

0

1

2

3

4

Q20

I miss out on being with friends because
of my bladder problem

0

1

2

3

4

Q: question
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13). Participant’s blood levels of 25 (OH)D were
examined. Vitamin D deficiency was considered
as <20ng/mL (14).
Patient follow-up
Patients with OAB and no vitamin D deficiency were referred for biofeedback and transcutaneous electrical nerve stimulation (TENS) therapy and
were not included in the further course of the study.
Only oral vitamin D3 2000 IU/day was prescribed for 8 weeks (loading dose) to participants with
OAB and vitamin D deficiency (14). DVISS, QoL, and
PINQ scores and symptoms were recorded two months after the treatment in those who regularly used
their prescribed vitamin D3. Response to treatment
was evaluated as recommended by the ICCS (no response if there was <50% reduction, partial response
if there was 50% to 99% reduction, and complete response if there was 100% reduction) (1).
The groups were evaluated before treatment
concerning the sociodemographic data and vitamin
D status. After vitamin D loading treatment, clinical response was evaluated within the patient group
based on a reduction in clinical symptoms, DVISS
scores, QoL scores, PINQ scores, and data from the
bladder diary.
Statistical Analysis
Statistical analyses were performed using the
SPSS version 17.0 software package (SPSS Inc., Chicago IL, USA). The distribution of data was analyzed
using the Kolmogorov-Smirnov and Shapiro-Wilk
test. Continuous variables with normal distribution
are presented as mean±standard deviation (SD) and
those with non-normal distribution as median. Categorical data are reported as numbers (frequency).
Student’s t-test and the Chi-square test (or other appropriate non-parametric tests) were used to compare data. Pearson’s correlation analysis was used to
evaluate the relationship between vitamin D levels
and selected parameters among patients with OAB
for normally distributed data (Spearman’s correlation
analysis for non-normally distributed data). The McNemar test was used to compare the frequency of urinary symptoms before and after vitamin D treatment.
The paired-sample t-test was used to compare PINQ

and DVISS scores before and after vitamin D treatment. Binary logistic regression analysis was used to
determine predictive factors for the development of
OAB-related UI. P-values of <0.05 were considered
statistically significant.
RESULTS
This study included 52 patients in group 1
and 41 healthy children in group 2. There was no significant difference between the mean ages (P=0.08).
Boys constituted 48.1% (n=25) of group 1 and 56.1%
(n=23) of group 2 (P=0.44). Group 1 had lower vitamin D levels compared with group 2 (P=0.046). Vitamin D deficiency (<20ng/mL) was observed in 75%
(n=39) of group 1 and 36.6% (n=15) of group 2 (P
<0.001). Other characteristics of the participants are
summarized in Table-1.
Correlation analysis was performed to evaluate the relationships between age, vitamin D levels, DVISS scores, QoL scores, and PINQ scores.
None of the scoring systems had a significiant relationship with vitamin D levels and age (P >0.05). Pre-treatment DVISS scores correlated positively with
QoL (r=0.584, P <0.001) and PINQ scores (r=0.455,
P=0.001). PINQ scores were positively correlated with
QoL scores (r=0.680, P <0.001). Post-treatment DVISS
scores were also positively and significantly correlated with QOL (r=0.476, P=0.004) and PINQ scores
(r=0.500, P=0.003). Moreover, PINQ scores had a significant positive correlation with QoL scores (r=0.681,
P <0.001) (Figure-3). In multivariate analysis, vitamin
D deficiency (<20ng/mL) (OR: 5.20, 95% CI: [2.1312.70]; P <0.001) was found as an important factor
for OAB-related UI, whereas sex (OR: 0.74, 95% CI:
[0.32-1.65], P=0.19) was not found as a decisive factor for OAB-related UI.
The patients who had vitamin D deficiency
and used regular vitamin D3 supplementation (n=34)
had significantly lower DVISS, QoL, and PINQ scores compared with baseline, two months after the
first dose of the supplement. Symptoms of urinary
incontinence, urinary frequency, sense of urgency,
and holding maneuver improved significantly after
taking vitamin D supplementation (P <0.05) (Table-2). When we evaluated response to treatment as
recommended by the ICCS, 8 (23.5%) patients had a
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Table 1 - Demographic and clinical characteristics of the study population.

Mean age ± SD (years) (min-max)
Sex (n) (boy/girl)
Serum vitamin D ± SD (ng/mL)

OAB (n=52)

Controls (n=41)

p value*

7.71 ± 2.66 (5-16)

8.68 ± 2.48 (5-16)

0.08

25/27

23/18

0.44

17.10 ± 7.54

20.66 ± 9.46

0.046

Serum vitamin D

< 0.001

Normal (≥ 20 ng/mL) (n) (%)

13 (25.0)

26 (63.4)

Deficiency (< 20 ng/mL) (n) (%)

39 (75.0)

15 (36.6)

Frequency**

52 (100)

0 (0.00)

Urinary incontinence

52 (100)

0 (0.00)

Urgency

48 (92.3)

0 (0.00)

Enuresis

42 (80.0)

0 (0.00)

Holding maneuver

37 (71.2)

0 (0.00)

Constipation

17 (32.7)

0 (0.00)

Symptoms (n) (%)

*P < 0.05 was considered statistically significant; ** > 7 times/day; OAB: overactive bladder

complete response to vitamin D supplementation and
19 (55.9%) had a partial response. Seven (20.6%) patients did not respond to vitamin D supplementation.
Patients were also evaluated according to preschool
age-school age and sex in terms of response to
treatment. While 77.8% (n=14) of preschool-aged
children (5-7 years) and 81.3% (n=13) of school-aged children (≥7 years) responded to treatment
(P=0.803), 80% (n=12) of boys and 78.9% (n=15)
of girls responded to treatment (P=0.94).

effects, which can be explained by the importance
of intracellular calcium concentration of vitamin
D in the regulation of smooth muscle contractions
(17, 18). It has also been suggested that the RhoA/
Rho-related kinase pathway is responsible for the
development of detrusor overactivity (19, 20). Vitamin D and its analogs have been shown to cause
calcium insensitivity and relax smooth muscles
(21). We planned this study considering the hypothesis that vitamin D might play a role in the
pathophysiology of OAB and related symptoms.
Dallosso et al. reported that OAB symptoms were delayed by higher oral intake of protein, potassium, and vitamin D among various nutrients, and found that OAB symptoms were more
common in people who were deficient in vitamin
D intake (22). Digesu et al. presented the results of
a study considering the role of a synthetic vitamin D analog in terms of treating UI. Cystometry
testing was used to define bladder capacity before
and after treatment. The bladder capacity in those receiving synthetic vitamin D analog treatment
was superior to placebo. The authors emphasized

DISCUSSION
Vitamin D is a pro-hormone that acts
through its fat-soluble active metabolite 1.25
dihydroxy vitamin D (1.25 (OH) 2D) by binding
to receptors in distant organs. In addition to calcium metabolism, it is effective in magnesium and
phosphorus metabolism and many metabolic pathways in the body. Its active metabolite exerts
its effect on vitamin D receptors (15, 16). Some
studies have shown the presence of vitamin D receptors in the detrusor muscle and its significant
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Figure 3 - Scatter plot with trend line of patients with overactive bladder-related urinary incontinence before and after
vitamin D treatment.

that vitamin D analogs might be an alternative or
supportive to anticholinergic agents (21).
Abdul-Razzak et al. reported lower levels
of vitamin D in patients with OAB compared with
a healthy control group. Vitamin D deficiency was
more prevalent in patients with OAB (80%) than in
controls (34.9%). They also showed that vitamin D
supplementation improved UI and urinary symptoms
in patients with OAB, as well as their QoL (23). Yoo et
al. reported lower vitamin D levels in an adult patient
group with LUTS and OAB and that their symptoms
improved significantly with vitamin D supplementation. They associated the role of vitamin D in OAB
symptoms with its effectiveness in detrusor muscle
function, in particular (10). Kilic et al. reported that

patients with OAB-related UI had lower vitamin levels
than controls (19.16±9.08ng/mL vs. 21.25±13.64ng/
mL; p=0.015) in the geriatric population. In another
study, the authors reported two cases of UI whose
symptoms resolved after vitamin D replacement (24).
Parker et al. suggested that adequate vitamin D serum levels could cause an increase in pelvic floor
muscle efficiency and a decrease in detrusor contraction strength resulting in a more effective response
by reducing UI episodes compared with behavioral
therapy. In conclusion, lower vitamin D levels were
associated with worse QoL measures and LUTS (8).
Badalian et al. and Vaughan et al. showed that higher
vitamin D levels were preventive for UI in their studies (25, 26). In our study, the mean serum levels of
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Table 2 - Effect of vitamin D supplementation on urinary symptoms and quality of life in patients who completed the follow-up
questionnaire.
Pre-treatment (n=34)

Post-treatment (n=34)

p value*

17 (11.75-20.00)

10 (7.00-15.00)

< 0.001

2 (0-2)

0 (0-2)

< 0.001

33.62 ± 15.93

24.24 ± 18.16

< 0.001

Frequency (times/day) (median [IQR])

9 (8-10)

8 (6-10)

< 0.001

Urinary incontinence (n) (%)

34 (100)

18 (52.9)

< 0.001

Urgency (n) (%)

32 (94.1)

18 (52.9)

< 0.001

Enuresis (n) (%)

27 (79.4)

23 (67.6)

0.13

Urinary frequency ( > 7 times/day) (n) (%)

34 (100)

17 (50.0)

< 0.001

Holding maneuver (n) (%)

24 (70.6)

11 (32.4)

< 0.001

Constipation (n) (%)

6 (17.6)

3 (8.8)

0.26

DVISS score (median [IQR])
QQL score (median [IQR])
PINQ score

DVISS = Dysfunctional Voiding and Incontinence Symptoms Score Questionnaire; QOL = Quality of Life; PINQ = Pediatric Urinary Incontinence Quality of Life Score; IQR =
Interquartile range
*P < 0.05 is considered statistically significant.

vitamin D were only 2.5ng/mL higher in controls.
Although this difference seems statistically significant, we thought that the fact that the higher
number of patients with vitamin D deficiency
in the OAB group created the clinical difference (75% vs. 36.6%, respectively). Moreover, we
found that vitamin D deficiency increased the
risk of OAB-related UI in children 3.5 times.
Children with UI have more social problems. Many studies have shown that children with
UI have difficulties with self-confidence, social
adaptation, behavioral problems with school and
friends, and a decrease in QoL (13, 27). Bower et
al. created the PINQ, as a cross-cultural tool specific to children with UI and lower urinary tract
dysfunction. This questionnaire has proven to be
a reliable and valid tool for children with UI and
is recommended for assessing their QoL (13). Thibodeau et al. evaluated 40 children (10 males, 30
females) aged 5-11 years who had non-neurogenic UI and stated that PINQ and DVISS provided
for making clinically appropriate assessments of
LUTS and helped in their understanding of the
impact of LUTS on QoL (28). Equit et al. also used
this questionnaire to measure changes in QoL during treatment (29). In our study, the symptoms

and QoL of children with OAB-related UI were
evaluated using PINQ and DVISS, and it was shown that vitamin D supplementation significantly
improved symptoms and QoL.
The limitations of the study were the
small sample size, which could affect conclusions
about the subgroup analyses, the patient group
consisting of only those who used medication for
OAB without clinical benefit, short-term follow-up and not measuring vitamin D levels after
follow-up. In addition, we did not randomize
patients when receiving placebo and vitamin D
supplementation during the follow-up, but rather
adopted a similar design to a previously published study (30). Despite these limitations, to the
best of our knowledge, our study is the first to
show that vitamin D supplementation can improve OAB and its associated symptoms in children,
as well as QoL.
CONCLUSION
In conclusion, this study showed that vitamin D deficiency was more common in children
with OAB-related UI than in healthy children,
and demonstrated that vitamin D supplementa-
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tion could reduce urinary symptoms associated
with OAB and improve QoL in treatment-resistant cases. These findings reflect the importance
of evaluating vitamin D levels in children with
OAB-related UI. Although vitamin D deficiency is
not routinely evaluated in every patient, we suggest considering it in treatment-resistant cases.
We think that vitamin D supplementation improves QoL with the improvement of symptoms and
that vitamin D supplementation will increase the
treatment response in treatment-resistant cases
by supporting other treatment modalities.
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Vitamin D deficiency or insufficiency is associated with lower urinary tract
symptoms
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_______________________________________________________________________________________
COMMENT
The present work presented a very relevant and original assessment associating vitamin D deficiency in children with overactive bladder related urinary incontinence (1). This topic has been studied
in adults, but still little explored in children, which makes this study very relevant and current. Overactive bladder (OAB) is the most important underlying cause of urgency that leads to incontinence in men
and women (2). In ddition OAB is a syndrome that is associated with multiple urinary tract symptoms
and could affect the patient’s quality of life. The vitamin D deficiency and insufficiency is reported to be
linked to OAB syndrome, which exacerbated by stress conditions. Urinary incontinence and hypovitaminosis D are prevalent problems of the geriatric population (3). However, little is known about its role
in pediatric OAB; in this context the results of the present study make an important contribution to guide
future evaluation of vitamin D deficiency and considering it in treatment-resistant cases.
Regarding to Vitamin D, his synthesis depends on adequate sunlight exposure (including in
tropical countries like Brazil) and also is available from the diet, however, it is biologically inactive. It
becomes activated after it undergoes two steps of hydroxylation, in the liver and in the kidneys; Vitamin
D is a group of fat-soluble secosteroids responsible for increasing intestinal absorption of calcium, magnesium, and phosphate, and has many other biological effects (4). Vitamin D status is identified through
measurement of sérum vitamin D.
Vitamin D deficiency is considered as serum vitaamin D levels of <20 ng/ml, insufficiency is
considered as levels ranging between 20 and 30 ng/m and normal levels of vitamin D are considered to
be >30 ng/ml. Skeletal and smooth muscle growth and function are reported to be affected by vitamin D
status (5). In this context, Vitamin D receptors are found in skeletal and smooth muscle cells throughout
the body, specifically in the bladder detrusor muscle (6); Vitamin D is the single most deficient vitamin
and musculoskeletal pain and weakness are symptoms found to be accompanied by vitamin D deficiency.
The possible effect of vitamin D on the detrusor muscle and on the levator ani muscles, which contain
both smooth and striated muscle fibers, could explain the association between vitamin D deficiency
and urinary incontinence (6). Previous study have demonstrated that a vitamin D receptor agonist can
regulate calcium entry through L-type Ca2+ channels in the human bladder smooth muscle cells. This
suggests a possible effect of the vitamin D receptor agonist on the modulation of bladder contractile
mechanisms (6).
The present study in its discussion reports that there is an increasing evidence suggesting that
vitamin D deficiency or insufficiency is associated with lower urinary tract symptoms (7). In addition,
these symptoms may be attenuated after Vitamin D deficiency in children can cause OAB through de-
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trusor muscle activity and impair quality of life,
especially by causing urinary incontinence. The
Vitamin D intake can reduce symptoms and improve quality of life, as in adults. As far as we
know, there is no study in the literature evaluating
the relationship between vitamin D and OAB in
the pediatric age group.
In the current study, the authors aimed to
analyze serum vitamin D levels in children with
OAB-related urinary incontinence, to determine
their effect on symptoms and quality of life, and
to evaluate whether vitamin D supplementation
alleviated these symptoms and improved quality
of life.
In conclusion, the present study showed
that vitamin D deficiency was more common in
children with OAB-related urinary incontinence
than in healthy children, and demonstrated that
vitamin D supplementation could reduce urinary

symptoms associated with OAB and improve quality of life in treatment-resistant cases. The findings reflect the importance of evaluating vitamin
D levels in children with OAB-related urinary incontinence. Although vitamin D deficiency is not
routinely evaluated in every patient, they suggest
considering it in treatment-resistant cases.
These findings are relevant and encouraging as it is not difficult to assess serum vitamin
D levels, as supplementation is easy to perform
in children, the previous studies cited throughout
this commentary and the unpublished results of
the present study in children have demonstrated
and encouraged that vitamin D supplementation
improves quality of life with the improvement of
symptoms and that vitamin D supplementation
will increase the treatment response in treatmentresistant cases by supporting other treatment modalities.
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ABSTRACT

ARTICLE INFO

Objectives: To compare thulium laser enucleation of prostate (ThuLEP) versus
laparoscopic trans-vesical simple prostatectomy (LSP) in the treatment of benign
prostatic hyperplasia (BPH).
Materials and Methods: Data of patients who underwent surgery for “large”
BPH (>80mL) at three Institutions were collected and analyzed. Two institutions
performed ThuLEP only; the third institution performed LSP only. Preoperative
(indwelling catheter status, prostate volume (PVol), hemoglobin (Hb), Qmax,
post-voiding residual volume (PVR), IPSS, QoL, IIEF-5) and perioperative data
(operative time, enucleated adenoma, catheterization time, length of stay, Hbdrop, complications) were compared. Functional (Qmax, PVR, %ΔQmax) and patientreported outcomes (IPSS, QoL, IIEF-5, %ΔIPSS, %ΔQoL) were compared at last
follow-up.
Results: 80 and 115 patients underwent LSP and ThuLEP, respectively. At baseline,
median PVol was 130 versus 120mL, p <0.001; Qmax 9.6 vs. 7.1mL/s, p=0.005;
IPSS 21 versus 25, p <0.001. Groups were comparable in terms of intraoperative
complications (1 during LSP vs. 3 during ThuLEP) and transfusions (1 per group).
Differences in terms of operative time (156 vs. 92 minutes, p <0.001), Hb-drop (-2.5
vs. -0.9g/dL, p <0.001), catheterization time (5 vs. 2 days, p <0.001) and postoperative
complications (13.8% vs. 0, p <0.001) favored ThuLEP. At median follow-up of 40
months after LSP versus 30 after ThuLEP (p <0.001), Qmax improved by 226% vs. 205%
(p=0.5), IPSS decreased by 88% versus 85% (p=0.9), QoL decreased by 80% with IIEF5 remaining almost unmodified for both the approaches.
Conclusions: Our analysis showed that LSP and ThuLEP are comparable in relieving
from BPO and improving the patient-reported outcomes. Invasiveness of LSP is
more significant.
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INTRODUCTION

MATERIALS AND METHODS

Lower urinary tract symptoms (LUTS) secondary to benign prostatic hyperplasia (BPH) are among
the most common medical issues for the aging male
(1). Indeed, population-based studies have suggested
that more than 40% of men aged over 60 years old
suffers from BPH (2).
In patients bothered by LUTS secondary to
benign prostatic obstruction (BPO) refractory to medical therapy and indication to surgical treatment,
transurethral resection of the prostate (TURP) and
open simple prostatectomy have been the historical
reference-standards for prostates <80g and ≥80 grams, respectively (3).
Both TURP and open simple prostatectomy
have demonstrated effectiveness in relieving from the
BPO and able to offer durable improvements in urinary functional outcomes (4, 5).
However, they suffer from the drawback of
potential perioperative morbidity. Looking for a reduction of such surgical morbidity, a variety of minimally-invasive alternative techniques have been
introduced.
In this evolving scenario, the thulium laser
enucleation of prostate (ThuLEP) has been described in 2010 by Herrmann et al. who pioneered the
concept of an anatomical enucleation of the prostate
adenoma by a widely blunt dissection of the transitional zone of the gland (6). Nowadays, ThuLEP represents a viable option in case of large (>80mL) BPH
as suggested by the European Association of Urology
(EAU) guidelines (7).
Experienced laparoscopic surgeons are still
challenging endoscopic enucleation techniques with
laparoscopic simple prostatectomy (LSP), performed
via a trans-vesical or a trans-capsular approach,
either pure or robot-assisted, which duplicates the
principles of open adenomectomy (8, 9).
While several analyses have been published comparing LSP to the holmium laser enucleation (HoLEP) and to the green-laser enucleation of
prostate, to the best of our knowledge, no study has
been focused on the comparison of ThuLEP versus
LSP. To contribute to this field, the present study
was conceived aimed to compare the perioperative
outcomes of ThuLEP versus LSP in the treatment
of large BPH.

Data of consecutive patients who underwent surgery for large BPH (configured as
prostate volume >80mL at preoperative imaging) at three referral Institutions were collected on dedicated prospectively maintained databases and retrospectively analyzed. The study
was approved by the leading institution local
ethics committee (no. approval STS CE Lazio
1/N-726) and performed in accordance with the
ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments.
Two institutions performed ThuLEP only
(ThuLEP Group) between September 2018 and
April 2019; the third institution performed LSP
only (LSP Group) via a trans-vesical approach.
LSP procedures were performed between October 2012 and September 2019. All the procedures
were performed by experienced surgeons. Surgical techniques for LSP and ThuLEP have been
previously described (10, 11). For LSP, an extra-peritoneal approach was chosen. After dissecting the prostate and the bladder free from the
overlying fatty tissue, a 3-4cm vertical cystotomy
incision was performed at the level of the bladder
neck. The ureteral orifices were identified, then
the enucleation the adenoma was carried out within the plane between the prostatic capsule and
the adenoma. Bladder neck trigonization was performed to facilitate re-epithelialization. A three-ways 22F Dufour catheter was introduced and
inflated, and cystotomy was closed using absorbable barbed sutures in double layer.
ThuLEP was performed according to either a two-lobes or a three-lobes technique, depending on the anatomy of the adenoma. The
procedure was performed using an Iglesias 26F
resectoscope, with a 4mm, 12 degrees optics. The
200 Watt-Cyber-TM laser generator (Quanta System) was used with maximum power of 70 Watts
set for cutting and 40 Watts set for coagulation.
Low-power coagulation was used during almost
the whole enucleation, while activating cutting
in case of sticky tissue. A 550nm laser fiber was
used, with apical release performed at the beginning. The enucleated lobes were morcellated by
the Piranha morcellator (Richard Wolf).
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Outcome measurements
Preoperative variables, including age,
body mass index (BMI), comorbidities as assessed by
the Charlson’s index (CCI) (12), prostate volume (PVol
as assessed by trans-rectal ultrasonography - TRUS),
hemoglobin (Hb), serum prostate specific antigen
(PSA), maximum urinary flow rate at uroflowmetry
(Qmax) with post-voiding residual volume (PVR) (or
alternatively an indwelling catheter status), International Prostate Symptom Score (IPSS) with Quality of Life (QoL) and International Index of Erectile Function questionnaire (IIEF-5) were compared
at baseline (13). In case of elevated serum PSA and
suspected prostate cancer, TRUS biopsy was performed to exclude malignancy, as appropriate.
Perioperative data, including intraoperative
complications, operative time, enucleated adenoma grams at final pathology, catheterization time,
length of stay, PSA at three months postoperatively, Hb drop (either absolute and percentage), and
complications classified according to the Clavien-Dindo grade (14), were compared.
Functional data, including Qmax, PVR, and
%ΔQmax, together with patient-reported outcomes
as assessed by the IPSS with QoL questionnaire
(with relative %ΔIPSS and %ΔQoL), were compared at the last follow-up available. Finally, IIEF-5
questionnaire was re-assessed at the last follow-up
available to check for potential impact of the treatment received on sexual function.
Statistical Analysis
Continuous variables were summarized
using medians and interquartile ranges (IQR);
frequencies and proportions were used to summarize categorical variables. Median values of
continuous variables calculated in the treatment
groups were compared by using the two-sample Wilcoxon rank-sum test, while differences
in frequencies and proportions of categorical
variables were compared by using the Fisher’s
exact test.
For continuous intraoperative outcomes,
the mean difference between groups, after adjusting for potential confounders (including age, BMI,
Hb, PSA, PVol, IPSS, QoL, IIEF-5 and treatment received), was estimated by using multivariable line-

ar regression models. Postoperative complications
were compared between the groups, after adjusting
for potential confounders, by using multivariable
exact logistic regression models.
Significance level was set at p-value <0.05.
Statistical analysis was performed by using Stata
16.1 (StataCorp. 2019. Stata Statistical Software:
Release 15. College Station, TX: StataCorp LLC).
RESULTS
Eighty versus 115 patients underwent
LSP versus ThuLEP and were analyzed. Groups
were comparable at baseline in age, Charlson’s
comorbidity index and PVR. Statistically significant differences were found in BMI, percentage of patients with indwelling catheter,
PSA, Hb, PVol (130 (IQR 115-150) versus 120
(100-160mL), LSP versus ThuLEP, respectively,
p <0.001), Qmax (9.6 (IQR 5.9-11.3) vs. 7.1 (5.98.7mL/s), p=0.005), IPSS (21 (IQR 16-27) vs. 25
(23-27), p <0.001), QoL, and IIEF-5 at univariate analysis. Table-1 reports the complete data
about the baseline characteristics of patients
stratified by treatment group.
Concerning the perioperative data (Table-2), the treatment groups were comparable
in terms of intraoperative complications (1 vs.
3, namely 1 conversion to open surgery during
LSP vs. 2 extravasation syndromes and 1 severe bleeding occurred during ThuLEP) and transfusions (1 patient per group). Resected adenoma
grams were comparable between the techniques
(83, IQR 70-104 vs. 85, IQR 67-118, p=0.7).
Significant differences were found in terms of operative time (156 vs. 92 minutes, LSP vs.
ThuLEP, respectively, p <0.001), Hb drop at the 1st
postoperative day (-2.5 vs. -0.9g/dL, p <0.001),
catheterization time (5 vs. 2 days, p <0.001),
hospital stay (9 vs. 2 days, p <0.001), and postoperative complications (13.8% vs. 0, p <0.001).
Post-operative complications recorded after LSP
included 2 arrhythmias, 2 epididymitis, 4 urine
leakages, 2 peri-vesical hematomas and 1 severe acute bleeding, the latter being managed with
trans-urethral hemostasis (Clavien 3b).
At the third month postoperatively, PSA
was 1.0 (IQR 0.4-2.1) vs. 1.8 (1.2-2.5ng/mL) (LSP
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Table 1 - Distribution of baseline characteristics of patients in the treatment groups.

Age, years

Group LSP
n = 80

Group ThuLEP
n = 115

p-value

69 (65 – 74)

68 (64 – 73)

0.5

Charlson's Comorbidity Index

0.7

0-1

80 (100)

112 (97.4)

≥2

0 (0)

3 (2.6)

27.0 (24.4 – 28.7)

25.0 (23.3 – 27.0)

< 0.001

35 (43.8)

16 (13.9)

< 0.001

PSA, ng/mL

11.0 (4.9 – 15.8)

3.1 (2.3 – 5.6)

< 0.001

Hemoglobin, g/dL

14.9 (14.2 – 15.8)

14.2 (13.4 – 15.6)

0.003

Prostate Volume, mL

130 (115 – 150)

120 (100 – 160)

< 0.001

Qmax, mL/s

9.6 (5.9 – 11.3)

7.1 (5.9 – 8.7)

0.005

PVR, mL

100 (50 – 200)

90 (75 – 120)

0.09

21 (16 – 27)

25 (23 – 27)

< 0.001

5 (4 – 5)

6 (5 – 6)

< 0.001

15 (6 – 22)

19 (16 – 23)

< 0.001

BMI
Indwelling catheter

IPSS
QoL
IIEF-5

Median is reported for continuous variables, while number of observations is reported for categorical variables. Inter-Quartile Range (IQR) and percentages are reported in
brackets, as appropriate. LSP: Laparoscopic Simple Prostatectomy; ThuLEP: Thulium Laser Enucleation of Prostate; BMI: Body Mass Index; PSA: Prostate Specific Antigen;
Qmax: Maximum Urinary Flow; PVR: Post-Voiding Residual volume; IPSS: International Prostate Symptom score; QoL: Quality of Life; IIEF-5: International Index of Erectile
Function Questionnaire.

vs. ThuLEP, respectively, p <0.001), with a more
pronounced decrease after LSP (-90% vs. -46%,
p <0.001).
At a median follow-up of 40 months
(IQR 25-56) after LSP vs. 30 months (30-30)
after ThuLEP (p <0.001), no significant differences were found between the approaches in
terms of improvement in functional outcomes
and patient-reported outcomes. Namely, Qmax
was found improved by 226% (IQR 172-335)
vs. 205% (152-295) (p=0.5), reaching a median
value of 30.2mL/s (IQR 22.2-39.8) vs. 22.2mL/s
(19.5-26.4) (p <0.001); PVR became virtually absent in both the groups; IPSS decreased by 88%
(IQR 93-63) vs. 85% (92-77) (p=0.9), reaching a
median value of 3 (IQR 1-6) vs. 4 (2-6) (p=0.1);
QoL decreased by 80% (IQR 100-67) vs. 80% (9267) (p=1), reaching a value of 1 (0-1) vs. 1 (1-2)
(p=0.037). IIEF-5 remained almost unmodified
regardless of the approach (0 (IQR 0-0) vs. 0 (-4;
1), LSP versus ThuLEP, respectively, p=0.5).
After multivariable analyses, the adjusted
average difference of Hb drop between the treatment
groups (LSP vs. ThuLEP) was 1.1g/dL (95% C.I. 0.7-

1.5, p <0.001). This value indicates that the reduction
of Hb after surgery was significantly lower in the
ThuLEP group compared to that observed in the LSP
group (-1.3g/dL vs. -2.4g/dL, respectively).
The adjusted average catheterization time
in the LSP and the ThuLEP groups were 5.8 and 2.7
days, respectively; the adjusted mean difference between the groups was -3.1 days (-3.9 to -2.3 days,
p <0.001). The number of complications observed in
the LSP group was 11 (13.8%) and 0 for ThuLEP.
The difference between the two rates was statistically significant even after adjusting for potential
confounders (p <0.006).
DISCUSSION
Data from the present comparative analysis
between LSP and ThuLEP showed that the techniques
are comparable in relieving from BPO and improving
the patient-reported outcomes. On the other hand,
our analysis found that ThuLEP is characterized by
a lower invasiveness, given that patients who underwent LSP were more likely to experience a more
consistent postoperative Hb drop, were more likely to
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Table 2 - Distribution of peri-operative and post-operative outcomes in the treatment groups.
Group LSP
n = 80

Group ThuLEP
n = 115

p-value

156 (134 – 193)

92 (70 – 110)

< 0.001

1 (1.3)

3 (2.6)

0.6

83 (70 – 104)

85 (67 – 118)

0.7

Hemoglobin at 1 postoperative day, g/dL

12.5 (11.5 – 13.2)

13.1 (12.5 – 14.2)

< 0.001

Δ Hemoglobin at 1 postoperative day, g/dL

-2.5 (-3.0 – -1.8)

-0.9 (-1.7 – -0.3)

< 0.001

-16.6 (-21.1 – -12.3)

-6.0 (-11.5 – -2.3)

< 0.001

11 (13.8)

0 (0)

< 0.001

1

6 (7.5)

-

2

3 (3.7)

-

3b

1 (1.3)

-

4a

1 (1.3)

-

Transfusions

1 (1.3)

1 (0.9)

0.8

Catheterization Time, days

5 (5-7)

2 (1-3)

< 0.001

Hospital Stay, days

9 (8-9)

2 (2-3)

< 0.001

1.0 (0.4 – 2.1)

1.8 (1.2 – 2.5)

< 0.001

-9.1 (-14.0 – -4.0)

-1.4 (-3.5 – -0.6)

< 0.001

-90 (-96 – -78)

-46 (-70 – -26)

< 0.001

Qmax, mL/s

30.2 (22.2 – 39.8)

22.2 (19.5 – 26.4)

< 0.001

Δ Qmax, mL/s

21.2 (14.2 – 30.8)

15.5 (12.0 – 18.9)

0.037

226 (172 – 335)

205 (152 – 295)

0.5

PVR, mL

0 (0 – 10)

0 (0 – 30)

0.004

IPSS

3 (1 – 6)

4 (2 – 6)

0.1

Δ IPSS

-16 (-25 – -11)

-21 (-24 – -17)

0.04

% Δ IPSS

-88 (-93 – -63)

-85 (-92 – -77)

0.9

1 (0 –1)

1 (1 – 2)

0.037

-3 (-5 – -2.5)

-4 (-5 – -3)

0.003

-80 (-100 – -67)

-80 (-92 – -67)

1

11 (5 – 21)

18 (14 – 21)

< 0.001

Δ IIEF-5

0 (0 – 0)

0 (-4 – 1)

0.5

% Δ IIEF-5

0 (0 – 0)

0 (-23.8 – 11.1)

0.3

Operative time, min
Intraoperative Complications
Resected Adenoma, grams
st

st

% Δ Hemoglobin at 1st postoperative day
Postoperative Complications*

PSA at 3rd Postoperative Month, ng/mL
Δ PSA at 3 Postoperative Month, ng/mL
rd

% Δ PSA at 3 Postoperative Month
rd

% Δ Qmax

QoL
Δ QoL
% Δ QoL
IIEF-5

*According to Clavien-Dindo Classification.
Inter-Quartile Range (IQR) and percentages were reported in brackets, as appropriate. Qmax: Maximum Urinary Flow; PVR: Post-Voiding Residual volume; IPSS: International
Prostate Symptom score; QoL: Quality of Life; EPIC: Expanded Prostate Cancer Index Composite
Median is reported for continuous variables, while number of observations is reported for categorical variables. Inter-Quartile Range (IQR) and percentages are reported in
brackets, as appropriate.
LSP = Laparoscopic Simple Prostatectomy; ThuLEP = Thulium Laser Enucleation of Prostate; PSA = Prostate Specific Antigen; Qmax = Maximum Urinary Flow; PVR = PostVoiding Residual volume; IPSS = International Prostate Symptom score; QoL = Quality of Life; IIEF-5 = International Index of Erectile Function Questionnaire.
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report complications and were more likely to keep the
catheter for a longer time.
Anecdotal literature compared simple prostatectomy, whatever the surgical approach, to the
adoption of thulium laser fibers during endourological procedures to treat BPO. One multicentric
three-match comparative analysis was published by
Nestler et al. (15). In this study, the data of 35 robot-assisted LSP patients, of 390 open simple prostatectomy patients and of 937 thulium vapo-enucleation
patients were collected at referral institutions and
matched by age, PVol, Qmax, IPSS and QoL. As a
result, compared to open and robotic LSP, thulium
vapo-enucleation showed a shorter operative time,
with robotic LSP showing longer operative time (83
vs. 130 vs. 182 min, p <0.004). Open surgery suffered from higher blood losses, transfusion’s and
complication’s rates. Such data are in line to what
observed in our multicenter experience. Nestler et al.
did not find any significant difference in terms of
Hb drop (1.2 vs. 1.5g/dL, p=0.2) and related transfusions rate (0 vs. 9.4%, p=0.4) between endoscopic
and robotic approach. In both the groups, one patient
underwent re-intervention due to acute bleeding. In
our analysis, absolute and percentage Hb drop were
higher after LSP, even after adjusting for potential
confounders. As regarding the postoperative Qmax and
the patients reported outcomes, no differences were
found among the three techniques investigated in the
Nestler and colleague’s analysis, that is again in line
with the herein reported findings.
Another study in this setting was published
by Enikeev et al., who concluded that ThuLEP does
represent a minimally-invasive treatment modality
for the management of BPO in large volume glands
(>80cc) (16). The authors compared the data of 40
patients who underwent open simple prostatectomy
to those of 90 patients who underwent ThuLEP. With
treatment groups being comparable at baseline, the
authors found no significant differences as regarding
the operative time, and the weight of adenomatous
tissue removed. On the other hand, patients who underwent open simple prostatectomy had significantly longer catheterization time and hospital stay (9.0
vs. 3.3 days, p <0.001). Such data are comparable to
our experience: our data overlaps those published by
Enikeev et al., if excluding the operative time that we

found longer for LSP due to the intrinsic challenges
related to the pure laparoscopic approach when duplicating the open adenomectomy technique.
Similar experiences were published but investigating a matured alternative to ThuLEP with
more consistent literature. Gunseren et al. compared
the data of 60 HoLEP versus 61 LSP versus 37 open
simple prostatectomy patients. While HoLEP was
found comparable to open prostatectomy (89.6±27.4
vs. 95.9±25.1 min), LSP had a statistically longer
operative time (124.8±40.2, p <0.001), that was not
dissimilar to the one observed in our LSP group (17).
No significant differences were found in terms of
peri-operative complication’s and transfusion’s rates. The improvements in Qmax (19.6±6 vs. 18.6±5.2
vs. 16.7±4.8mL/s, p=0.052, respectively) and IPSS
(18.3±5 vs. 16.7±4.8 vs. 16.3±4, p=0.07, respectively)
at the 3rd month postoperatively were comparable
among the groups, again confirming that, when properly performed, “enucleation is enucleation” (18).
Similar outcomes were obtained by Juaneda et al.,
who compared the data of 20 HoLEP vs. 20 LSP patients reporting comparable short-term functional results and complication rates between the approaches,
with the advantage of shorter catheterization time
and hospital stay favoring HoLEP (with a relatively
higher cost-effectiveness) (19).
In summary, after reviewing similar studies
about the topic, if compared to the virtually “ideal” reference standard of simple prostatectomy, the
endoscopic transurethral laser enucleation of a large prostate adenoma (performed either by using the
holmium or the thulium lasers) appears to be equally
effective in de-obstructing the patient, as witnessed
by the significant improvement in the uroflowmetry parameters and the patient-reported outcomes.
Moreover, our analysis shows that the invasiveness
related to the treatment ThuLEP itself is reduced, as
the reader can deduct from the lower drop in Hb, the
shorter catheterization time, and the lower rate of
complications.
As with all the studies, there are several limitations to our analysis. First, there is the potential
for selection bias that remained not accounted. Given
the exclusiveness of each institution for its specific
technique, patients could have self-selected to the
surgical or endoscopic indication.
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Second, a standardized post-operative management was not utilized which likely caused some
heterogeneity between the groups regardless of the
surgical treatment received. On the other hand, each
of the involved surgeons performed a technique he/
she was confident with and offered the patients the
best performance in his/her hands.
Third, several differences at baseline were
found by univariate statistical analysis. Although
most of them were considered of limited clinical relevance, the reader should bear in mind their existence and their potential impact on the outcomes. Moreover, the key data for assessing the success of the
de-obstructive techniques herein investigated were
compared at different time points, due to differences in the available follow-up between the treatment
groups. However, if “enucleation is enucleation”, as
witnessed by the comparable resected adenoma grams whatever the adopted technique, we would expect similar results even after ThuLEP matured longer
follow-up.
Fourth, we recognize the relatively small
populations analysed in our research, but the specific indication to minimally-invasive surgery for
large BPH, particularly to pure LSP is still a niche
in urology, worth of being investigated. Similar
studies about the topic have been published, but
none specifically compared LSP versus ThuLEP in
a head-to-head fashion.
Lastly, the “elephant in the room” is the
reporting of urinary incontinence. This is arguably
one of the reasons why transurethral enucleation
procedures have failed to gain as much traction
and diffusion as should have been expected considering the number of years this approach was described and the perioperative outcomes. Moreover,
the occurrence of bladder neck contracture and/
or urethral stenosis is worth of being investigated.
We are performing a dedicated analysis focused on
the incidence and the risk factors for bladder neck
contracture and/or urethral stenosis after ThuLEP.

-reported outcomes. ThuLEP resulted as a less
invasive approach, given that patients who underwent LSP were more likely to experience more
consistent postoperative Hb drop, to keep the catheter longer, and to experience complications..
CONFLICT OF INTEREST
None declared.
REFERENCES
1.
2.

3.

4.

5.

6.

7.

CONCLUSION
8.

Data from the present comparative analysis showed that LSP and ThuLEP are comparable
in relieving from BPO and improving the patient-

334

Roehrborn CG. Benign prostatic hyperplasia: an overview.
Rev Urol. 2005;7 Suppl 9(Suppl 9):S3-S14.
Garraway WM, Collins GN, Lee RJ. High prevalence of
benign prostatic hypertrophy in the community. Lancet.
1991; 338:469-71.
Oelke M, Bachmann A, Descazeaud A, Emberton M, Gravas
S, Michel MC, et al. EAU guidelines on the treatment and
follow-up of non-neurogenic male lower urinary tract
symptoms including benign prostatic obstruction. Eur Urol.
2013; 64:118-40.
Otaola-Arca H, Álvarez-Ardura M, Molina-Escudero R,
Fernández MI, Páez-Borda Á. A prospective randomized study
comparing bipolar plasmakinetic transurethral resection of
the prostate and monopolar transurethral resection of the
prostate for the treatment of Benign Prostatic Hyperplasia:
efficacy, sexual function, Quality of Life, and complications.
Int Braz J Urol. 2021; 47:131-44.
Varkarakis I, Kyriakakis Z, Delis A, Protogerou V, Deliveliotis
C. Long-term results of open transvesical prostatectomy
from a contemporary series of patients. Urology. 2004;
64:306-10.
Herrmann TRW, Gravas S, de la Rosette JJ, Wolters M,
Anastasiadis AG, Giannakis I. Lasers in Transurethral
Enucleation of the Prostate-Do We Really Need Them. J Clin
Med. 2020; 9:1412.
Karavitakis M, Kyriazis I, Omar MI, Gravas S, Cornu JN,
Drake MJ, et al. Management of Urinary Retention in Patients
with Benign Prostatic Obstruction: A Systematic Review and
Meta-analysis. Eur Urol. 2019; 75:788-98.
Autorino R, Zargar H, Mariano MB, Sanchez-Salas R, Sotelo
RJ, Chlosta PL, et al. Perioperative Outcomes of Robotic and
Laparoscopic Simple Prostatectomy: A European-American
Multi-institutional Analysis. Eur Urol. 2015; 68:86-94.

IBJU | THULEP VS. LAP SIMPLE PROSTATECTOMY FOR LARGE BPH

9.

10.

11.

12.

13.

14.

Porpiglia F, Fiori C, Cavallone B, Morra I, Bertolo R, Scarpa
RM. Extraperitoneoscopic transcapsular adenomectomy:
complications and functional results after at least 1 year of
followup. J Urol. 2011; 185:1668-73.
Bertolo R, Vittori M, Cipriani C, Mariorino F, Iacovelli V, Petta
F, et al. Is thulium laser vapoenucleation of the prostate
equally safe and effective in elderly patients? A propensity
score matched analysis of early perioperative and functional
outcomes. Actas Urol Esp (Engl Ed). 2021:S0210-4806,
00091-7.
Al-Aown A, Liatsikos E, Panagopoulos V, Kyriazis I, Kallidonis
P, Georgiopoulos I, et al. Laparoscopic simple prostatectomy:
A reasonable option for large prostatic adenomas. Urol Ann.
2015; 7:297-302.
Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new
method of classifying prognostic comorbidity in longitudinal
studies: development and validation. J Chronic Dis. 1987;
40:373-83.
Bertolo R, Cipriani C, Pozzi L, Bove P. A simplified Italian
translation of the international prostate symptom score
twists the reality in the aging male with lower urinary tract
symptoms. Prostate Cancer Prostatic Dis. 2020; 23:534-6.
Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort
of 6336 patients and results of a survey. Ann Surg. 2004;
240:205-13.

15. Nestler S, Bach T, Herrmann T, Jutzi S, Roos FC, Hampel C, et
al. Surgical treatment of large volume prostates: a matched
pair analysis comparing the open, endoscopic (ThuVEP) and
robotic approach. World J Urol. 2019; 37:1927-31.
16. Enikeev D, Okhunov Z, Rapoport L, Taratkin M, Enikeev
M, Snurnitsyna O, et al. Novel Thulium Fiber Laser for
Enucleation of Prostate: A Retrospective Comparison with
Open Simple Prostatectomy. J Endourol. 2019; 33:16-21.
17. Gunseren KO, Akdemir S, Çiçek MC, Yıldız A, Arslan
M, Yavaşcaoğlu İ, et al. Holmium Laser Enucleation,
Laparoscopic Simple Prostatectomy, or Open Prostatectomy:
The Role of the Prostate Volume in terms of Operation Time.
Urol Int. 2021; 105:285-90.
18. Herrmann TR. Enucleation is enucleation is enucleation is
enucleation. World J Urol. 2016; 34:1353-5.
19. Juaneda R, Thanigasalam R, Rizk J, Perrot E, Theveniaud PE,
Baumert H. Holmium laser enucleation versus laparoscopic
simple prostatectomy for large adenomas. Actas Urol Esp.
2016; 40:43-8.

335

_______________________
Correspondence address:
Riccardo Bertolo, MD, PhD
San Carlo di Nancy Hospital-GVM Care & Research
Via Aurelia 275, 00165 Rome, Italy
Telephone: + 3 906 3997-6504
E-mail: riccardobertolo@hotmail.it

Vol. 48 (2): 336-346, March - April, 2022

ORIGINAL ARTICLE

doi: 10.1590/S1677-5538.IBJU.2022.99.07

Epididymal disjunction anomalies in undescended testis – a
factor associated with spermatic obstruction
_______________________________________________
Natasha T. Logsdon 1, Carla M. Gallo 1, Francisco J. B. Sampaio 1, Luciano A. Favorito 1
1

Unidade de Pesquisa Urogenital, Universidade do Estado do Rio de Janeiro – UERJ, Rio de Janeiro, RJ

ABSTRACT

ARTICLE INFO

Background: To analyze the incidence of epididymal anomalies (EAs) associated to
spermatic obstruction in patients with undescended testis (UT) according to testicular
position and age.
Materials and Methods: We studied 87 patients (110 testis) with cryptorchidism and
analyzed the presence of EAs correlated with the testicular position, age and patency of
the processus vaginalis (PV). To analyze the relations between the testis and epididymis
we considered three situations: (a) Normal pattern: the epididymis was attached to the
testis at the head and tail and epididymis totally attached to the testis; (b) EAs: when the
epididymis was attached to the testis only at the head (Figure-1A) and (c) EAs associated
to spermatic obstruction: epididymis was attached to the testis only at the tail (Figure-1B)
and when there are no visible connection between testis and epididymis (Figure-1C). We
used the Wilcoxon-Mann-Whitney test and the Chi-square test for contingency analysis
(p <0.05).
Results: The mean age of the patients was 5.18 years (SD=2.867). Of 110 testes analyzed,
14 were abdominal (12.72%); 83 inguinal (75.45%) and 13 suprascrotal (11.81%). Normal
relationships between testis and epididymis were observed in 54 patients (62.1%) with
no significant differences in relation to the patient’s age (p=0.666). Epididymal tail
disjunction was observed in 23 patients (26.44%), with no significant differences in
relation to age (p=0.59). EAs associated to spermatic obstruction were observed in 16
patients (18.4%), also with no significant differences in relation to age (p=0.684). We did
not observe significant correlation between the testis position and the incidence of EAs
(p=0.119). We did not observe significant correlations between patency of the PV (64.7%)
and incidence of EAs (p=0.742).
Conclusions: Epididymal anomalies associated with spermatic obstruction are present in
almost 20% of undescended testes, without significant correlation with age, testicular
position and patency of the PV. This information needs to be correlated to the infertility
risk of this congenital anomaly.

INTRODUCTION
Undescended testis can be associated with
several anatomical anomalies. Epididymal anomalies
(EAs) and patency of the processus vaginalis (PV) are
among the most frequent, with a highly variable inci-
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dence reported in the literature: from 36 to 79% (1-4).
Undescended testis is associated with greater chance of testicular cancer and infertility (5, 6). Infertility
in patients with undescended testis may result from
obstruction associated with epididymal disjunction
anomalies and epididymis atresia (7, 8).
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Several studies have examined the relationship of EAs and patency of the PV (9-11).
On the other hand, analysis of the correlation
between the incidence of anomalies associated with spermatic obstruction in undescended
testis (head disjunction and total epididymal
disjunction) with testis position, patient age
and patency of the PV are rare in literature.
We hypothesized that disjunction of epididymal head and total disjunction of epididymis are usual in undescended testes and more
frequent in testes situated in high position and
with patency of the PV. The aim of this article
is to evaluate the incidence of epididymal anomalies associated with spermatic obstruction in
patients with undescended testis (UT) according
to testicular position, patient age and patency
of the PV.
MATERIALS AND METHODS
This retrospective single-center study
was approved and was carried out in accordance with the ethical standards of the hospital’s
institutional committee on human experimentation - IRB number 30706720.8.0000.5259.
From January 2011 to January 2020, we
studied 87 patients with cryptorchidism (110
testes). All patients underwent orchidopexy and
the testes were divided into three groups according to their position: A) abdominal: testes
located above the inner inguinal ring; B) inguinal: testes located between the inner and outer
inguinal rings; and C) suprascrotal: testes located below the outer inguinal ring. During surgery, three parameters were analyzed: A) testicular position; B) relationship between testis
and epididymis; and C) persistence of processus
vaginalis (PV).
To analyze the relations between the testis and epididymis, we used a previous classification (12, 13): Type I - epididymis attached to
the testis at the head and tail; Type II - epididymis totally attached to the testis; Type III - epididymis attached to the testis only at the head;
Type IV - epididymis attached to the testis only
at the tail; Type V - no visible connection between testis and epididymis; and Type VI - epi-

didymal atresia. Type I and II relationships are
considered normal while the other types are
considered epididymal anomalies (EAs) (12).
Figure-1 depicts the disjunction anomalies of the epididymis. The EAs with head
disjunction and total disjunction (Type IV and
V) were analyzed together because they can lead
to infertility by the presence of a spermatic obstruction preventing the passage of sperm towards
the epididymis, especially if they are present bilaterally in cases of undescended testis. To analyze
the PV, we considered two situations: (a) complete obliteration of the PV between the internal
inguinal ring and the upper pole of the testis; and
(b) complete patency of the PV.
Statistical Analysis
All parameters were statistically processed
and graphically described. The Wilcoxon-Mann-Whitney test was used for comparison of quantitative data (p <0.05). The Chi-square test was used
to analyze the population contingency under study (p<0.05), calculated by Graph Pad.
RESULTS
All the 87 patients were aged between 1
and 10 years (mean=5.18/SD=2.867). Of these
patients, 29 (33.33%) had cryptorchidism on the
right side, 35 (40.22%) on the left side and 23
(26.43%) were bilateral. Of 110 testes, 14 were abdominal (12.72%), 83 inguinal (75.45%) and 13
suprascrotal (11.81%). The correlation between
EAs and patient age can be seen in Table-1. The
relationships between testes position, epididymal
anomalies and patency of the PV are reported in
Table-2. In Table-3 we can observe all the data of
the 87 studied patients.
We did not observe epididymal atresia
(Type VI anomalies) in our sample. The normal relationships between testis and epididymis (Type I
and II) were observed in 54 patients (62.1%), with
no significant differences in relation to patient
age (p=0.666). We observed normal relationships
between testis and epididymis in 12 of the suprascrotal testes (92.3%); 50 of inguinal testes (60.2%)
and 7 abdominal testes (50%).
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Figure 1 - Schematic drawing showing the epididymal disjunction anomalies: A) disjunction between testis and epididymal
tail; B) disjunction between testis and epididymal head; and C) total disjunction between testis and epididymis.

The disjunction of epididymal tail (Type
III) was observed in 23 patients (25.3%), with no
significant differences in relation to patient age
(p=0.59). Disjunction of epididymal tail was observed in 5 (35.7%) of abdominal testes and 18
(21.7%) of inguinal testes. This anomaly was not
observed in suprascrotal testes.
Disjunctions of epididymal head and total disjunction of epididymis (anomalies associa-

ted with spermatic obstruction - Types IV and V)
were observed in 16 patients (18.4%), also with no
significant differences in relation to patient age
(p=0.684). The anomalies associated with spermatic obstruction were observed in 15 (18.1%) of the
inguinal testes, 2 (14.3%) of the abdominal testes
and only 1 (7.7%) of the suprascrotal testes.
We did not observe significant correlation
between the testis position and the incidence of

Table 1 - The table shows the correlation between epidididymal anomalies with age in patients with undescended testis. The
relationships between testis and epididymis was classified as Type I when epididymis attached to the testis at the head and
tail; Type II - epididymis totally attached to the testis; Type III.
Age (years)
Relationships Between Testis and
Epididymis

Normal Relationship
(Types I and II)

Epididymal Tail Disjunction
(Type III)

Epididymal Disjunctions
associated to spermatic
obstruction (Types IV
and V)

1 to 2 years

3 to 5 years

6 to 10 years

N(%)

N(%)

N(%)

No

5(29.4)

12(42.9)

Yes

12(70.6)

Total

Total

Mean

SD

16(38.1)

33

5,48

2,917

16(57.1)

26(61.9)

54

5,00

2,848

17(100)

28(100)

42(100)

87

5,18

2,867

No

13(76.5)

19(67.9)

33(78.6)

65

5,22

2,923

Yes

4(23.5)

9(32.1)

9(21.4)

22

5,09

2,759

Total

17(100)

28(100)

42(100)

87

5,18

2,867

No

15(88.2)

23(82.1)

33(78.6)

71

5,00

2,788

Yes

2(11.8)

5(17.9)

9(21.4)

16

6,00

3,162

Total

17(100)

28(100)

42(100)

87

5,18

2,867
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Table 2 - The table shows the correlation between epidididymal anomalies with testicular position and patency of processus
vaginalis in 87 patients studied. The relationships between testis and epididymis was classified as Type I when epididymis
attached to the testis at the head and tail; Type II - epididymis totally attached to the testis; Type III - epididymis attached to
the testis only at the head; Type IV - epididymis attached to the testis only at the tail; Type V – no visible connection between
the testis and epididymis.
RELATIONSHIPS BETWEEN TESTIS AND EPIDIDIMYS

TESTICULAR POSITION

PROCESSUS VAGINALIS

Abdominal

Canal

SupraEscrotal

Open

Close

n (%)

n (%)

n (%)

n (%)

n (%)

7 (50)

50 (60.2)

12 (92.3)

45 (60.8)

24 (66.7)

Tail disjunction (Type III)

5 (35.7)

18 (21.7)

0

17 (23)

6 (16.7)

Anomalies Associated to Infertility (Types IV and V)

2 (14.3)

15 (18.1)

1 (7.7%)

12 (16.2)

6 (16.7)

Total

14 (100)

83 (100)

13 (100)

74 (67.27)

36 (32.72)

Normal (Types I and II)

epididymal anomalies in our sample (p=0.119).
We observed 13 patients (11.31%) with bilateral cryptorchidism. In these 13 patients, 8 of
them (61.53%) had epididymal anomalies and
in 3 of them (23.07%) the epididymal anomalies
were bilateral. In bilateral cases of undescended
testis the anomalies associated with spermatic
obstruction (Types IV and V) were observed in
6 cases (46.15%) and in 2 of them (15.38%) the
patients had total disjunction between the testis
and epididymis (Type 5) in both sides (Table-3).
Open PV was found in 74 cases (64.7%)
of cryptorchidism. We did not observe significant correlations between patency of the PV
and incidence of EAs (p=0.742). The normal relationships (Type I and Type II) occurred in 24
(66.7%) of the cases of PV obliterated and in 45
(60.8%) of the cases of PV patency. Epididymal
tail disjunction occurred in 6 cases (16.7%) in
obliterated PV and 17 cases (23%) in patency
of the PV, and the anomalies associated with
infertility (Types IV and V) were observed in
6 cases (16.7%) of obliterated PV and 12 cases
(16.2%) of patency of the PV.
DISCUSSION
Epididymal anomalies can occur due to
abnormal involution of the mesonephric duct

adjacent to the testis (1). The epididymal body
and vasal structure arise from the mesonephric
tubules and Wolffian duct (14). The union between rete testis and mesonephric tubules begins at around 12 weeks of gestation (14). The
epididymal anomalies of disjunction can be explained by the difference in the embryological
origin of the epididymis from the mesonephric
duct or by changes in vascularization during
the development of the mesonephric tubules
and their fusion with the testicular tubules (15).
Knowledge of EA associated with cryptorchidism is relevant in clinical practice to
prevent accidents during orchidopexy and to
counsel patients and predict infertility in the
future, such as in cases of epididymis atresia, disjunction of epididymal head and total
disjunction between the testis and epididymis
(16, 17).
Turek et al. (12) found high incidence
of EAs associated with cryptorchidism in the
literature (1, 18, 19). The author considered it
to be a consequence of the lack of definition of
the normal pattern of the anatomy of the epididymis in the several studies. In a recent paper
(11), with the same standard proposed by Turek
et al. (12) to analyze the relationship between the testis and epididymis, the authors found
incidence of more than 30% EAs (disjunction
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Table 3 - The table shows the data in 87 studied patients with cryptorchidism in order of age. Type I - epididymis attached
to the testis at the head and tail; Type II - epididymis totally attached to the testis; Type III - epididymis attached to the testis
only at the head; Type IV - epididymis attached to the testis only at the tail; Type V – no visible connection between testis and
epididymis; and Type VI – epididymal atresia.
PATIENTS

AGE

SIDE

POSITION

EPIDIDYMIS

PROCESSUS VAGINALIS

1

1 year

Right

Inguinal

Type I

Patent

1

1 year

Left

Inguinal

Type I

Patent

2

1 year

Left

Inguinal

Type V

Patent

3

1 year

Right

Abdominal

Type III

Patent

4

1 year

Right

Abdominal

Type III

Patent

5

1 year

Right

Abdominal

Type II

Patent

6

1 year

Left

Inguinal

Type V

Patent

7

1 year

Right

Inguinal

Type I

Patent

7

1 year

Left

Inguinal

Type I

Patent

8

1 year

Left

Inguinal

Type I

Patent

9

1 year

Left

Inguinal

Type I

Patent

10

1 year

Right

Suprascrotal

Type I

Patent

11

1 year

Right

Suprascrotal

Type I

Patent

12

2 years

Right

Inguinal

Type I

Patent

12

2 years

Left

Inguinal

Type III

Patent

13

2 years

Right

Inguinal

Type II

Obliterated

AGE

SIDE

POSITION

EPIDIDYMIS

PROCESSUS VAGINALIS

14

2 years

Left

Inguinal

Type III

Patent

15

2 years

Right

Inguinal

Type I

Patent

16

2 years

Right

Inguinal

Type II

Obliterated

17

2 years

Right

Suprascrotal

Type I

Obliterated

17

2 years

Left

Suprascrotal

Type II

Obliterated

18

3 years

Right

Suprascrotal

Type II

Obliterated

19

3 years

Left

Inguinal

Type I

Patent

20

3 years

Left

Abdominal

Type III

Patent

21

3 years

Right

Inguinal

Type IV

Obliterated
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21

3 years

Left

Inguinal

Type I

Patent

22

3 years

Left

Abdominal

Type II

Patent

23

3 years

Left

Abdominal

Type II

Patent

24

3 years

Right

Inguinal

Type I

Patent

25

3 years

Right

Abdominal

Type III

Patent

26

3 years

Right

Inguinal

Type I

Patent

27

3 years

Left

Inguinal

Type I

Obliterated

28

3 years

Right

Abdominal

Type III

Patent

29

3 years

Right

Inguinal

Type I

Patent

PATIENTS

AGE

SIDE

POSITION

EPIDIDYMIS

PROCESSUS VAGINALIS

30

3 years

Right

Inguinal

Type I

Patent

30

3 years

Left

Inguinal

Type I

Obliterated

31

3 years

Right

Inguinal

Type III

Patent

32

4 years

Right

Inguinal

Type I

Patent

33

4 years

Left

Inguinal

Type III

Patent

34

4 years

Right

Inguinal

Type I

Patent

34

4 years

Left

Inguinal

Type I

Patent

35

4 years

Right

Inguinal

Type I

Patent

35

4 years

Left

Inguinal

Type IV

Patent

36

4 years

Left

Inguinal

Type III

Patent

37

4 years

Right

Inguinal

Type I

Patent

37

4 years

Left

Inguinal

Type I

Patent

38

4 years

Right

Inguinal

Type I

Patent

39

4 years

Left

Inguinal

Type IV

Patent

40

4 years

Left

Inguinal

Type III

Patent

41

4 years

Left

Inguinal

Type III

Patent

42

4 years

Left

Suprascrotal

Type V

Patent

43

5 years

Left

Inguinal

Type III

Patent

44

5 years

Right

Abdominal

Type I

Patent
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PATIENTS

AGE

SIDE

POSITION

EPIDIDYMIS

PROCESSUS VAGINALIS

45

5 years

Left

Inguinal

Type II

Patent

46

6 years

Left

Inguinal

Type III

Patent

47

6 years

Right

Inguinal

Type I

Patent

47

6 years

Left

Inguinal

Type I

Patent

48

6 years

Right

Inguinal

Type V

Obliterated

48

6 years

Left

Inguinal

Type V

Patent

49

6 years

Right

Suprascrotal

Type I

Obliterated

49

6 years

Left

Suprascrotal

Type I

Obliterated

50

6 years

Left

Inguinal

Type II

Obliterated

51

6 years

Right

Inguinal

Type II

Obliterated

52

6 years

Left

Abdominal

Type I

Patent

53

6 years

Left

Abdominal

Type I

Patent

54

6 years

Right

Inguinal

Type II

Obliterated

54

6 years

Left

Inguinal

Type I

Patent

55

6 years

Left

Inguinal

Type III

Patent

56

6 years

Right

Inguinal

Type I

Patent

56

6 years

Left

Inguinal

Type I

Patent

57

6 years

Right

Inguinal

Type V

Obliterated

57

6 years

Left

Inguinal

Type V

Patent

AGE

SIDE

POSITION

EPIDIDYMIS

PROCESSUS VAGINALIS

58

6 years

Right

Inguinal

Type I

Obliterated

58

6 years

Left

Inguinal

Type I

Obliterated

59

6 years

Left

Inguinal

Type I

Obliterated

60

6 years

Right

Suprascrotal

Type I

Obliterated

61

7 years

Right

Inguinal

Type I

Obliterated

57

6 years

Left

Inguinal

Type V

Patent

58

6 years

Right

Inguinal

Type I

Obliterated

58

6 years

Left

Inguinal

Type I

Obliterated

59

6 years

Left

Inguinal

Type I

Obliterated

60

6 years

Right

Suprascrotal

Type I

Obliterated

PATIENTS
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61

7 years

Right

Inguinal

Type I

Obliterated

62

8 years

Left

Inguinal

Type I

Patent

63

8 years

Right

Inguinal

Type III

Obliterated

63

8 years

Left

Inguinal

Type III

Obliterated

64

8 years

Left

Inguinal

Type I

Obliterated

65

8 years

Left

Inguinal

Type I

Patent

66

8 years

Left

Inguinal

Type I

Obliterated

67

8 years

Right

Inguinal

Type III

Obliterated

68

8 years

Left

Inguinal

Type III

Obliterated

AGE

SIDE

POSITION

EPIDIDYMIS

PROCESSUS VAGINALIS

69

9 years

Right

Abdominal

Type IV

Patent

70

9 years

Right

Inguinal

Type III

Patent

71

9 years

Left

Inguinal

Type V

Patent

72

9 years

Right

Inguinal

Type I

Obliterated

72

9 years

Left

Inguinal

Type I

Obliterated

73

9 years

Right

Suprascrotal

Type I

Obliterated

73

9 years

Left

Suprascrotal

Type I

Patent

74

9 years

Right

Inguinal

Type II

Patent

74

9 years

Left

Inguinal

Type III

Obliterated

75

9 years

Right

Inguinal

Type IV

Obliterated

76

9 years

Right

Abdominal

Type IV

Patent

77

9 years

Right

Inguinal

Type III

Patent

78

9 years

Left

Inguinal

Type I

Patent

79

9 years

Right

Inguinal

Type III

Obliterated

80

9 years

Right

Inguinal

Type IV

Obliterated

80

9 years

Left

Inguinal

Type I

Obliterated

81

9 years

Right

Inguinal

Type I

Obliterated

82

9 years

Left

Inguinal

Type I

Patent

82

9 years

Right

Inguinal

Type V

Obliterated
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PATIENTS

AGE

SIDE

POSITION

EPIDIDYMIS

PROCESSUS VAGINALIS

83

9 years

Left

Inguinal

Type II

Patent

84

9 years

Right

Suprascrotal

Type I

Patent

84

9 years

Left

Suprascrotal

Type I

Patent

85

10 years

Left

Inguinal

Type II

Patent

86

10 years

Left

Abdominal

Type II

Patent

87

10 years

Left

Inguinal

Type IV

Patent

and/or atresia) in patients with cryptorchidism,
confirming the high incidence of this anomaly.
EAs can be classified as disjunction anomalies, epididymal atresia and elongated epididymis (12, 13, 18). In this study, we used the same
standard classification proposed by Turek et al.
(12) to analyze the relationship between the testis
and epididymis and found incidence greater than
18% of the total disjunctions between testis and
epididymis and head disjunction of epididymis in
patients with cryptorchidism, confirming the high
incidence of EAs associated with infertility in this
condition. We did not observe epididymal atresia
in our sample, which suggests the rarity of this
anomaly (1).
The epididymis is anatomically connected
to the gubernaculum, which in turn is attached to
the testis and scrotum. An interesting and controversial theory suggests that the epididymis is one
of the organs responsible for testicular migration,
through its peristaltic and secretory activity in
the second gestational trimester (20). This theory
would explain some cases of cryptorchidism, where the epididymis is separated and located lower
than the testis (21).
Mollaeian et al. (1) studied 652 undescended testes and observed epididymal disjunction in 16.87% of the cases. Caterino et al. (22),
in a study of 895 patients, and Kim et al. (2)
in a study of 110 patients, reported EAs, respectively, in 96% and 65% - a very high rate.
Probably this high rate was associated with a
classification considering normal relationships

between testis and epididymis as anomalies.
In this study, we observed EAs in 39 patients
(43.7%). Disjunction of epididymal tail was observed in 23 patients (25.3%), and disjunction
of epididymal head and total disjunction between the testis and the epididymis (anomalies
that could be associated with infertility) were
observed in 16 patients (18.4%), a significant
number. Infertility can only be determined after a couple is unsuccessful in achieving pregnancy by natural conception after 12 months of
unprotected intercourse. Patients with solitary
testicles can have normal fertility. A very interesting data in our sample is the presence of total disjunction between the testis and the epididymis (Type 5 epididymal anomaly) in 2 of the
13 patients with bilateral cryptorchidism of our
sample (15.38), which would lead these patients
to have a great chance of having infertility.
Some studies have found an association
of patency of the PV with EAs and cryptorchidism, suggesting there is a common stimulus,
probably androgenic, participating in the epididymal development, testicular migration and
closure of the PV (3, 23). The PV is usually obliterated after the end of testicular migration (24,
25). The rate of patency of the PV in patients
with cryptorchidism ranges from 21.3 to 81.3%
(23). We observed patency of the PV found in
74 cases (64.7%) of cryptorchidism, but with
no significant correlations with the incidence
of EAs. This finding is discordant with several
studies in the literature. It can be attributed to
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the type of classification used to determine EAs.
We used the classification that is currently accepted in the literature (12, 13). The anomalies
associated with spermatic obstruction (Types
IV and V) were observed in 6 cases (16.7%) of
obliterated PV and 12 cases (16.2%) of patency
of the PV, with no significant difference.
The main limitations of our study are: a)
small sample size; b) uneven age distribution; c)
impossibility of histological analysis to observe
patency of epididymal ducts (due to ethical reasons); and d) we do not have long-term follow-up of patients with types 4 and 5 epididymal
abnormalities to ascertain if they have developed infertility. A perfect study would be to,
prospectively, follow patients diagnosed with
undescended testis until they reach adulthood.
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Epididymal abnormalities associated with sperm obstruction
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COMMENT
The testicular descent process is a complex event, occurring defectively in 1% to 4% of full- term
newborn boys and 1% to 45% of preterm newborns (1). Cryptorchia is a common genital anomaly not
fully understood. Much has been studied on the histological development of cryptorchid testes with
many previous publications. More than 40 years ago, germ cell counts, and the analysis of spermatogonial development associated the cryptorchidism to male fertile potential, with strong data showing that
abnormal germ cell development is often present (2). In addition, anomalies of the epididymis, vaginal
process and gubernaculum have been reported with a potential impact on fertility, especially regarding
the anatomical relationship between the epididymis and the testis. This may be abnormal in boys with
cryptorchidism (3), but the reported frequency ranges widely from 16% to 75% probably because this
anomaly is difficult to be characterized and classified (4, 5). In this context, which criteria, then, related
to the patterns of epididymal anomalies, would be associated with a possible obstruction, thus impacting
fertility?
In this interesting study, with original figures and clear tables, the authors evaluated a number
of epididymal abnormalities associated with sperm obstruction in patients with undescended testis according to: testicular position, patient age and patency of the vaginal process (6). For this, in a period of
nine years (2011-2020), 87 patients with cryptorchidism who underwent orchidopexy had their condition
retrospectively analyzed. For the relationship between the testis and the epididymis, the authors used a
previous classification (7, 8): Type I - epididymis adhered to the testis in the head and tail region; Type
II - epididymis fully adhered to the testis; Type III - epididymis inserted in the testicle only in the head;
Type IV - epididymis adhered to the testis only in the tail; Type V - no visible connection between testis
and epididymis; and Type VI - epididymal atresia. Type I and II relationships were considered normal,
while the other types are considered epididymal anomalies. Those with head disjunction and total epididymal disjunction (Type IV and V) were locked together, as, in theory, it can lead to infertility due to the
presence of a sperm obstruction preventing the passage of sperm to the epididymis, if present bilaterally.
Based on this classification, the authors identified epididymal anomalies associated with sperm
obstruction in almost 20% of cases, occurrence that is unrelated with age, testicular position or permeability of the vaginal process. That said, it is clear a potential impact of this pathology on the male reproductive function, which may be associated with obstructive azoospermia. Despite this initial conclusion,
an impossibility of histological analysis (observing the patency of the epididymal ducts - obviously not
performed for ethical reasons) and the lack of long-term follow-up to verify if they developed infertility,
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are limitations brought up in the study that actually compromise more solid conclusions.
Despite the great enthusiasm that studies like these bring for understanding a complex
process of anomalies of the epididymal testicular
junction, condition in theory possibly associated
with with obstructive azoozpermia, a long journey

ahead awaits us. The authors have a recognized
work in this field and surely, future studies confirming epididymal obstruction and long term clinical follow-up will help us to reach clear answers.
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from developing countries in 21st century
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COMMENT
Access to surgical treatment may be the
only solution for preventing chronic disabilities
and mortality (1) in cases of traumatic injuries and
countless other situations that significantly affect
quality of life such as iatrogenic, inflammatory or
neoplastic injury. Notwithstanding successful prevention strategies, these conditions are responsible
for a significant portion of disease burden in the
population. In practice, speedy access to essential
surgery is not always widely guaranteed (2), although it is part of the human right to health. In
developing countries, where the most appropriate
treatment for various diseases is not always readily
available (2), there is a high incidence of complications from delays in diagnosis or access to specialized centers. In Brazil, this is the context in which complex urethral stenosis in public university
institutions linked to the Unified Health System is
approached.
Male urethral stenosis has significant negative impact on patients’ quality of life. Its pathophysiology is better known and differences between developed and developing countries must be
considered. The recent study by Astolfi et al, (3)
evaluating 899 patients, shows that in Brazil iatrogenesis was the most frequent cause (43.2%), followed by idiopathic (21.7%) and traumatic (21.5%).
Of the inflammatory causes (13.7%), the largest

part was due to scleroatrophic lichen (66.7%), and
33.4% to infectious urethritis.
Regarding the stenosis site, Palminteri et
al. (4) showed that in developed countries, stenosis occurs mainly in the anterior urethra (92.2%),
particularly in the bulbar segment (45.9%), with
involvement of the posterior urethra in only 7.8%
of cases (5). Most trauma-related stenosis occurred
in urethral lesions associated with pelvic fractures
(62.7%) and 62.7% were associated with perineal
trauma. Of iatrogenic causes, 59% were secondary to urethral instrumentation (catheterization and
other procedures), 24.8% due to procedures such as
prostatectomy, radiotherapy and postectomy, and
16.2% following failure to correct hypospadias.
Such demographic data are useful in guiding the development of preventive and therapeutic population strategies, as well as being important
for educational guidance in relation to manipulation of the urethra (6), from vesicoureteral catheterization to instrumentation of the urethra in
therapeutic procedures and, above all, to learn the
different urethroplasty techniques. Strategies must
be guided by the Unified Health System (SUS) as
set forth in Article 5 of Law 8.080 of September
1990, and educational guidance is an obligation of
medical schools and specific courses in Urology as
a specialty.
The SUS offers universal coverage and free
access to all levels of health care for each person

349

IBJU | EXPERT OPINION

within its territory, but there may be long waiting
periods for exams or surgery. Tertiary care centers and the best health care services are unevenly
concentrated in the richest regions of the country,
making access more difficult for the population living in more disadvantaged areas. In order to reduce the impact of such inequality, Out-of-Home
Treatment was established by Ordinance No. 55 of
the Ministry of Health, an instrument that aims,
through the SUS, to guarantee medical treatment
to patients with diseases that are untreatable in
their municipality of origin due to lack of technical
conditions.
Although SUS clinical care and treatment
strategies are well organized, with specific programs for different diseases, in the case of urethral stenosis the current situation has space for improvement. Patients still go through various difficulties
to reach referral centers, resulting in delayed access
to definitive treatment. This can worsen prognosis due to episodes of urinary tract infection and
secondary changes in the upper urinary tract. At
the same time, doctors who provide initial care and
those at the Reference Centers face their own difficulties.
Not every urologist is able to perform surgical correction of the various forms of urethral stenosis, whether in adults or children. Referrals for the
most classic techniques, such as urethral dilatations
and urethrotomies, are much more selective today,
although they are still widely performed. Without
appropriate referral, they provide only temporary resolution and often increase the extent of the
primary lesion (7). In other countries, developed or
otherwise, these techniques are still performed by
the majority of practicing urologists (8-11) in spite
of there being excellent centers where all modern
modalities are performed.
Nowadays, urethroplasties require years of
study to obtain the most lasting results, and some
authors consider proficiency as occurring after
around 100 surgeries (12). Thus, it may be that urethroplasties are underutilized due to lack of training or access to a trained colleague (13, 14). It is
important to consider, then, that training in reconstructive urology should be encouraged and offered
by the various Medical Residency Services in Urology in Brazil (15, 16).

Depending on the etiological factor or the
extent of the urethral lesion (17, 18), some patients with urethral stenosis experience complications such as erectile dysfunction and/or urinary
incontinence, requiring additional procedures, such
as implantation of penile prostheses and artificial
sphincters, which are generally costly and are not
always widely available in the public health care
services.
We highlight the importance of greater speed in referring patients to SUS Reference Centers
where professionals trained to perform the different types of urethroplasties practice, as there is a
certain dispute due to supply and demand ratio of
slots available to the municipalities in their scope.
The Municipality schedules the consultation, but
scheduling slots should not be undertaken by an
administrative officer who is unfamiliar with the
functional implications of each disease. It should
be undertaken by a doctor able to differentiate the
more serious situations, using the available slots
correctly.
In reference public health care centers, there are generally several specialties operating, each
with a historical queue of patients awaiting surgical
treatment and, as a result, operating rooms have different distributions on weekdays. In Urology, there
are other important diseases such as tumors, urinary obstructions due to other causes, anomalies,
lithiasis, etc. Thus, in addition to the availability
of slots for surgery, there is also internal competition for use of operating rooms between the more
serious diseases. Another fact to be considered is
the lack of counter-referral for following up complex cases after treatment; the impossibility of outpatient visits at a longer time interval reduces the
number of places available for new patients.
Urological knowledge advances quickly
and requires constant updating, in addition to careful analysis of international literature. The national
guidelines need updating to adapt to the current
context of urological work in public centers in developing countries, aiming to reconcile information
from the medical field, in order to standardize behavior that supports reasoning and decision-making,
which must be subjected to their own assessment
and criticism, given the reality and clinical status
of each patient.

350

IBJU | EXPERT OPINION

With regard to trauma, in particular, in public hospitals Brazilian urologists, in most cases,
do not have access to the instruments that would
help them provide the best emergency care; the rigid cystoscope in general is not a reality in SUS
emergency cases, and the flexible cystoscope is not
available even in private hospitals. Often, retrograde urethrocystography itself (a low cost, easy to
perform and accurate test, which allows for better
treatment planning) (19) cannot be offered.
Traumatic urethral injuries are not uncommon, particularly in severely injured patients (17,
18). Supra-pubic urinary diversion is often performed in trauma in critically ill patients to enable
accurate monitoring of urine output and resuscitation. Immediate surgical repair can be technically
difficult and should be limited to patients who
experience penetrating urethral trauma and are
hemodynamically stable. Injuries to the posterior
urethra are often associated with major abdominal
trauma or pelvic fractures that are life-threatening
and require immediate attention and resuscitation.
Anterior urethral injuries are usually the result of
direct trauma to the urethra, with few associated
and less extensive injuries (6).
Incomplete posterior urethral lesions can be
treated with bladder catheterization, however, there
is a risk of it turning into a complete lesion, where
treatment options are immediate primary surgical
reconstruction (currently abandoned due to high
rates of erectile dysfunction, incontinence, stenosis
and intraoperative bleeding), primary realignment
in stable patients (which decreases rates of stenosis and incontinence and is the choice in several
referral services) or supra-pubic urinary diversion
and late reconstruction (classic and often mandatory management due to the clinical instability of
polytrauma patients) (6, 12), with urethral stenosis
as the rule in the latter case. Late posterior perineal
urethroplasty has high success rates and avoids the
need for multiple procedures (17, 18).
Erectile dysfunction occurs in approximately 50% of patients, has a multifactorial etiology
(and results from trauma aggression, not treatment).
In patients undergoing posterior urethroplasty, 5 to
15% will develop recurrent stenosis and about 4%
to 10% will develop urinary incontinence (16, 17).
These complications and functional sequelae are

also treated by the SUS, but not always in the same
proportion as they occur. It is in this sphere that the
greatest difficulties are concentrated for professionals who work with reconstructive urology in the
public health care service, much more than those
related to the techniques of urethroplasty itself. Access to penile prostheses and artificial sphincters is
limited to a few services in Brazil. Moreover, the
functional impact resulting from postponed treatment affects surgical procedures and referrals.
Narrowing in the penile urethra is less frequent, however, it tends to be longer than those
present in the bulbar urethra. Due to the narrowness of the cancellous body and, consequently,
greater spongiofibrosis, endoscopic treatment has
lower success rates and should not be routinely indicated, being reserved only for ring stenoses (7,
8). Excision techniques and primary anastomosis
of the penile urethra result in penile curvature or
shortening due to contact with the corpora cavernosa. Thus, the treatment of choice is substitute
urethroplasty (graft or flap), or staged urethroplasty
in more complex cases. Use of foreskin flaps should
be considered as they are more accessible in the
penile urethra, decreasing morbidity and surgical
time, however, success rates are lower than for use
of oral mucosa, which is widely used due to excellent success rates; the graft is preferably positioned
on the dorsal surface of the urethra (6).
As for narrowing of the bulbar urethra,
when short (up to 2cm), of idiopathic cause and
with little spongiofibrosis, it can be treated with endoscopic urethrotomy under direct vision (8), more
modern methods of internal urethrotomy with laser
have good success rates (70 to 80%), however, limited to a single approach in patients who have not
had other treatment and to short impairments, due
to the high rate of recurrence (20).
Bulb narrowing of traumatic or inflammatory origin leads to extensive spongiofibrosis. Initially, the plan is to remove spongiofibrosis
whenever possible and perform wide spatulated
anastomosis between two healthy stumps, however,
due to the risk of penile curvature or shortening,
excision and primary anastomosis are limited to up
to 3cm (6, 8).
In narrowing where obliteration of the urethral lumen is not complete, with involvement ex-
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ceeding 3cm and of non-traumatic etiology, substitute techniques can be used with oral mucosa graft,
with graft located in the dorsal or ventral region or
in both regions, with similar results. In more complex cases, enlarged urethroplasty techniques can
be used, with resection and mucosa graft (6).
Evidently, there are no simple solutions to
a situation as complex as health care in a country
like Brazil, the size of a continent and with great
regional diversity. The immense effort the Unified
Health System makes to facilitate the population’s
access to health care, in its most diverse areas, is
praiseworthy, and seeking to improve this program,
in order to comply with Article 196 of the Constitution, must be ongoing on the part of responsible
authorities. There is much to be done. Public institutions linked to the SUS, in their turn, also make
great efforts to operate as an effective part of this
System.
As we have seen, there are countless challenges in the treatment of urethral stenosis in Public Health Care Centers nowadays. In this context,
the role of teaching hospitals transcends the sphere
of continuing education, by influencing our conduct and the doctor-patient relationship. Therefore,
the choice of conduct and information transmitted
to our patients must be an absolute priority in our
daily practice. Even in the face of all these challenges, urologists who work with reconstructive surgery feel stimulated in the face of the complexity
of the cases and combat adversity by remaining
motivated to do, above all, what they were trained
as doctors to do: comfort, relieve and treat the sick.
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1

COMMENT
Gastroschisis is a paraumbilical abdominal wall defect associated with protrusion of the abdominal content through a defect which cause is not completely elucidated, but there is evidence of an abnormality
in the formation and development of the ventral body wall during embryogenesis, resulting in bowel
herniation (1). Patients with gastroschisis are associated with malformations outside the gastrointestinal
tract in around 10% of the cases, and with abnormalities related to the gastrointestinal tract in up to 25%
of cases (2, 3). The association of gastroschisis and undescended testis probably occurs by mechanical
factors rather than prematurity (4).
Undescended testis is associated with abdominal wall defects around 30 to 40% of the cases and in
these patients the spontaneous testicular descent occurs in about in 50% of the cases (5). In this interesting
systematic review published in Journal of Pediatric Surgery in 2021, the authors confirmed that cryptorchidism in gastroschisis appears to occur more frequently than in the normal population with an unfavorable
presentation which is represented by originally intrabdominal or prolapsed testis in the majority of cases.
This a very interesting paper to pediatric urology.
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1

COMMENT
Evidence has shown a trend towards urgent surgical repair of penile fracture (PF) in order to have
more adequate functional and cosmetic results in relation to conservative treatment (1). The surgery aims to
restore the anatomical and functional integrity of the penis, to avoid complications such as penile curvature,
erectile dysfunction (ED), penile plaque and painful erection (2).
In this recent publication, the authors evaluated 138 patients with PF over 19 years to identify the
factors that can influence the sexual function after surgical repair. Clinical features, perioperative findings,
time from injury to surgery, lesions of the corpora cavernosa and presence of urethral injury were reviewed.
Sexual function was evaluated six months after surgical repair by applying the International Index of Erectile Function-5 (IIEF-5) questionnaire and assessing penile curvature and the presence of a painful intercourse.
They used elective incision in most cases (81.2%), while subcoronal degloving incision was used only in
cases when it was impossible to locate the tunical tear by physical examination.
The authors found ED in 24 cases (17.4%), penile curvature that was interfering with sexual intercourse in 21 patients (15.3%), and painful intercourse in 18 patients (13%). The presentation delay varied
from 1 hour to 5 days (mean = 16.8 hours). They discovered that presentation time delay, tunical leak located
in the proximal shaft of the penis and elective incision were the three factors associated with higher penile
curvature. They also found that presentation delay, the injury in the proximal shaft and elective incision
were the most related factors to ED. They concluded that elective incision should be performed for tunical leaks located only in the distal shaft of the penis, while for those located in the proximal shaft, circumferential
degloving incision should be considered to reduce the risk of penile curvature caused by this type of lesion.
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There are many studies (3-5) demonstrating
safety and efficacy of the surgical treatment of PF
and the positive impact on sexual function. The majority of surgeons use subcoronal degloving incision
with low rates of surgical wound complications (3,6).
However, some authors advocate use of a small skin
incision to access the exact point of injury, to avoid
the complications of degloving and postectomy (7,

8). Finally, regardless of incision type, immediate
surgical repair of PF is the gold standard approach and should be strongly recommended to avoid
long-term complications, especially penile tortuosity and ED. It is noteworthy that erectile function
is a complex phenomenon comprising emotional,
physical and relational aspects and can be affected
after surgical treatment of PF.
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1

COMMENT
Ureteral stents are frequently used in urology practice, particularly following ureteroscopy for
urinary stone treatment (1). However, urinary stent-related symptoms are among the most bothersome
symptoms affecting patient’s quality of life (2, 3). Stent-related symptoms are usually worse during the
first four days after surgery, with a peak of medication use on day 1 after placement (4). Sometimes, these
symptoms are so limiting that the patient usually refers the treatment for urinary stone as stent placement. Stent composition, design and size, and medical therapies have been studied to mitigate patient’s
suffering.
Some strategies have been proved to reduce stent-related symptoms. Silicone composed stents
are associated with less patient discomfort (5, 6). A novel intraureteral stent placement was associated
with less discomfort than conventional stent placement (7). Other studies found that stent-related patient
symptoms increase with the diameter of the stents. Therefore, smaller diameter stents should be preferred
(8, 9). Stent-related symptoms may be significantly mitigated with drug monotherapy or combination of
beta-3 adrenergic receptor agonist, alpha-blockers and anticholinergic (10-16).
Falahatkar et al. studied the effects of pregabalin, solifenacin and their combination therapy on
urinary stent-related symptoms in a randomized controlled clinical trial (17). Patients were randomly

358

IBJU | UPDATE IN UROLOGY

allocated into four groups: pregabalin 75 mg BID
(N=64), solifenacin 5 mg once a day (N=64), pregabalin 75 mg BID and solifenacin 5 mg once a
day (N=64), and no medication (N=64). Ureteral
Symptom Score Questionnaire (USSQ) was used to
compare groups at 2 and 4 weeks after discharge
from hospital (18). Authors reported significant
beneficial effects in all indexes of USSQ only for
combined pregabalin and solifenacin therapy over

control group. Reported side effects were mild for
all studied groups. Lack of a placebo arm and application of USSQ only at 2 and 4 weeks after discharge from hospital are some of the limitations of
this study.
Urinary stent-related symptoms should not
be overlooked and could be relieved by an adequate stent selection and a combination of postoperative medical therapy.

CONFLICT OF INTEREST
None declared.
REFERENCES
1.

2.

3.

4.

5.

6.

Muslumanoglu AY, Fuglsig S, Frattini A, Labate G, Nadler
RB, Martov A, et al. Risks and Benefits of Postoperative
Double-J Stent Placement After Ureteroscopy: Results
from the Clinical Research Office of Endourological Society
Ureteroscopy Global Study. J Endourol. 2017;31:446-51.
Bosio A, Alessandria E, Dalmasso E, Peretti D, Agosti S,
Bisconti A, et al. How bothersome double-J ureteral stents
are after semirigid and flexible ureteroscopy: a prospective
single-institution observational study. World J Urol.
2019;37:201-7.
Joshi HB, Stainthorpe A, MacDonagh RP, Keeley FX
Jr, Timoney AG, Barry MJ. Indwelling ureteral stents:
evaluation of symptoms, quality of life and utility. J Urol.
2003;169:1065-9; discussion 1069.
Lingeman JE, Preminger GM, Goldfischer ER, Krambeck AE;
Comfort Study Team. Assessing the impact of ureteral stent
design on patient comfort. J Urol. 2009;181:2581-7.
Wiseman O, Ventimiglia E, Doizi S, Kleinclauss F, Letendre
J, Cloutier J, et al. Effects of Silicone Hydrocoated Double
Loop Ureteral Stent on Symptoms and Quality of Life in
Patients Undergoing Flexible Ureteroscopy for Kidney
Stone: A Randomized Multicenter Clinical Study. J Urol.
2020;204:769-77.
Gadzhiev N, Gorelov D, Malkhasyan V, Akopyan G,
Harchelava R, Mazurenko D, et al. Comparison of silicone
versus polyurethane ureteral stents: a prospective controlled
study. BMC Urol. 2020;20:10.

7.

Yoshida T, Inoue T, Taguchi M, Matsuzaki T, Murota
T, Kinoshita H, et al. Efficacy and Safety of Complete
Intraureteral Stent Placement versus Conventional Stent
Placement in Relieving Ureteral Stent Related Symptoms: A
Randomized, Prospective, Single Blind, Multicenter Clinical
Trial. J Urol. 2019;202:164-70.
8. Kim BS, Choi JY, Jung W. Does a Ureteral Stent with a
Smaller Diameter Reduce Stent-Related Bladder Irritation?
A Single-Blind, Randomized, Controlled, Multicenter Study.
J Endourol. 2020;34:368-72.
9. Nestler S, Witte B, Schilchegger L, Jones J. Size does matter:
ureteral stents with a smaller diameter show advantages
regarding urinary symptoms, pain levels and general health.
World J Urol. 2020;38:1059-63.
10. Sahin A, Yildirim C, Yuksel OH, Urkmez A. Treatment of ureteral
catheter related symptoms; mirabegron versus tamsulosin/
solifenacin combination: A randomized controlled trial. Arch
Esp Urol. 2020;73:54-9. English, Spanish.
11. Tae BS, Cho S, Jeon BJ, Choi H, Park JY, Cho SY, Lee KC,
Bae JH. Does mirabegron relieve ureteric stent-related
discomfort? A prospective, randomized, multicentre study.
BJU Int. 2018;122:866-72.
12. Dellis AE, Papatsoris AG, Keeley FX Jr, Bamias A,
Deliveliotis C, Skolarikos AA. Tamsulosin, Solifenacin,
and Their Combination for the Treatment of Stent-Related
Symptoms: A Randomized Controlled Study. J Endourol.
2017;31:100-9.

359

IBJU | UPDATE IN UROLOGY

13. Zhang L, Li J, Pan M, Han W, Liu S, Xiao Y. Doxazosin oral
intake therapy to relieve stent - related urinary symptoms
and pain: a prospective, randomized, controlled study. Int
Braz J Urol. 2016;42:727-33.
14. Maldonado-Avila M, Garduno-Arteaga L, JungfermannGuzman R, Manzanilla-Garcia HA, Rosas-Nava E, ProcunaHernandez N, et al. Efficacy of Tamsulosin, Oxybutynin, and
their combination in the control of double-j stent-related lower
urinary tract symptoms. Int Braz J Urol. 2016;42:487-93.
15. Sivalingam S, Streeper NM, Sehgal PD, Sninsky BC, Best SL,
Nakada SY. Does Combination Therapy with Tamsulosin and
Tolterodine Improve Ureteral Stent Discomfort Compared
with Tamsulosin Alone? A Double-Blind, Randomized,
Controlled Trial. J Urol. 2016;195:385-90.

16. Tehranchi A, Rezaei Y, Khalkhali H, Rezaei M. Effects of
terazosin and tolterodine on ureteral stent related symptoms:
a double-blind placebo-controlled randomized clinical trial.
Int Braz J Urol. 2013;39:832-40.
17. Falahatkar S, Beigzadeh M, Mokhtari G, Esmaeili S,
Kazemnezhad E, Amin A, et al. The effects of pregabalin,
solifenacin and their combination therapy on ureteral
double-J stent-related symptoms: A randomized controlled
clinical trial. Int Braz J Urol. 2021;47:596-609.
18. Joshi HB, Newns N, Stainthorpe A, MacDonagh RP, Keeley
FX Jr, Timoney AG. Ureteral stent symptom questionnaire:
development and validation of a multidimensional quality of
life measure. J Urol. 2003;169:1060-4.

ARTICLE INFO

Alexandre Danilovic, MD
Departamento de Urologia, Hospital das Clínicas, Faculdade
de Medicina da Universidade de São Paulo - FMUSP, São
Paulo, SP, Brasil
E-mail: alexandre.danilovic@hc.fm.usp.br

360

Alexandre Danilovic
https://orcid.org/0000-0002-6963-6117

Int Braz J Urol. 2022; 48: 358-60

Vol. 48 (2): 361-362, March - April, 2022
doi: 10.1590/S1677-5538.IBJU.2022.02.05

UPDATE IN
UROLOGY
ENDOUROLOGY

Editorial Comment: Classification of the renal papillary
abnormalities by flexible u reteroscopy: e valuation o f t he
2016 version and update
Christophe Almeras 1, Michel Daudon 2, Vincent Estrade 3, Jean Romain Gautier 4, Olivier Traxer 5, Paul
Meria 6
Department of Urology, La Croix du Sud Clinic, 52 chemin de Ribaute, 31130, Quint Fonsegrives, France; 2 Unit of Functional
Explorations, Tenon Hospital, Pierre and Marie Curie University, Paris, France; 3 Department of Urology, Hospital, Angoulême,
France; 4 Department of Urology, La Croix du Sud Clinic, 52 chemin de Ribaute, 31130, Quint Fonsegrives, France; 5 Department
of Urology, Tenon Hospital, Pierre and Marie Curie University, Paris, France; 6 Department of Urology, Saint-Louis Hospital,
Denis Diderot University, Paris, France.

1

World J Urol. 2021 Jan;39(1):177-185.
DOI: 10.1007/s00345-020-03149-4 | ACCESS: 10.1007/s00345-020-03149-4
_____________________________________________

Alexandre Danilovic 1
Departamento de Urologia, Hospital das Clínicas, Faculdade de Medicina da Universidade de São Paulo,
São Paulo, SP, Brasil
_______________________________________________________________________________________

1

COMMENT
Endoscopic view of the collecting system provides the chance to observe many abnormalities that
could be correlated to urinary stone formation. Papillary calculi result from subepithelial lesions (1). Therefore, the observation of papillary abnormalities could help to understand lithogenesis and eventually
help the management of patient’s treatment.
Almeras et al. reported the endoscopic evaluation of renal papillae during 88 consecutive flexible
ureteroscopies based on the 2016 proposed classification (2). This classification was inspired on the oncologic TNM classification. It included stone description (Sx), number and type of papillary abnormality
(nPx) and the amount of Randall’s plaque (Rx) (3). The present study updated the former classification to
new SxnPxDrx/i/px, including mixed type of stone, excluding subepithelial stones, including papillary
abnormalities of medullary sponge kidney and including description of deposits (D) of the amount of
Randall’s plaque (r), intrapapillary deposits (i) and intraductal plugs (p). Main findings were that 83% of
the patients had Randall plaques and only 4.5% of the patients had no abnormalities. Erosions were pre-
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sent in 55.7%, anchored stones in 30.7%, intraductal crystallization in 15.9% and extrophic papillae
in 8%. The description of the renal papillae showed
clinical importance because it was correlated to the
diagnosis of a metabolic lithogenesis. High amount
of Randall’s plaque was associated with dark anchored stones (Sa1). Calcium phosphate stones
were correlated to intraductal crystallization (Sc)
and hypercalciuria was higher in light anchored
stones (Sa2) than dark anchored stones (Sa1).

As endoscopic surgeons, we should seize
the opportunity to use the endoscopic view not
only to treat the already formed stones but also
to help patients with the diagnosis of the cause
of stone formation. The proposed classification
by Almeras et al. seems to be too complex to be
adopted by urological community and should
be validated by other investigators to be recommended but it is the most embracing endoscopic classification so far.
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Minimally invasive lymphocele drainage using the Da Vinci®
single port platform: step-by- step technique
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ABSTRACT									

_______________________________________________________________________________________
Background: Reports in the literature describe lymphocele formation in up to half of patients following pelvic lymph
node dissection (PLND) (1) in robotic-assisted radical prostatectomy (RARP), with 1-2% requiring intervention (2). The
advantage of surgical approach is permanent excision of the lymphocele capsule and fewer days with pelvic drains
compared to percutaneous drainage. This study aims to describe the step-by-step surgical management of symptomatic
lymphoceles using a less invasive robotic platform, the Da Vinci® Single Port (SP).
Material and Methods: We describe the technique of lymphocelectomy and marsupialization with the Da Vinci® SP
for symptomatic lymphocele. For this study, several treatment modalities for symptomatic lymphoceles were available,
including percutaneous drainage, sclerosing agents, and surgical marsupialization. All the data for this study were
obtained through the procedure via Da Vinci® SP.
Results: Operative time for the case was 84 minutes. Blood loss was 25ml. No intra- or post- operative complications
were reported. The patient had his drain removed in under 24 hours after surgery. The mean follow-up period was 7.7
months. There were no complications or lymphocele recurrence.
Conclusion: Da Vinci® SP lymphocelectomy is safe and feasible with satisfactory outcomes. The SP enables definitive
treatment of the lymphocele sac (3), reducing the number of days with abdominal drains and allows further decrease in
surgical invasiveness with fewer incisions and better cosmesis.
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ABSTRACT									
_______________________________________________________________________________________
Introduction: A challenging situation in proximal hypospadias is the presentation of patients with successful urethroplasty
but with persistent or recurrent ventral curvature (VC) after multiple hypospadias repair.
Materials and Methods: We present a 13 year-old boy with 7 previous surgeries (long TIP, Duplay, meatoplasty) to
treat hypospadias presenting with 60 degrees of VC, in spite of a well-accepted coronally neomeatus. We degloved the
penis and artificial erection clearly appointed corporal disproportion causing curvature. We disconnected urethra from
corpora. After excision of remnant fibrotic tissue, there was a residual curvature so a lenghtening corporoplasty with
dermal graft from groin was performed. We have adjusted the urethral meatus position into a proximal penile shaft.
We used a buccal mucosa graft placed in an inverted U-shape position planning a second stage urethroplasty (1). An
indwelling silicone Foley tube was left for one week. The patient was discharged the day after surgery.
Results: The aspect after corporoplasty proved satisfactory curvature correction. Patient had an excellent outcome and
is scheduled for a second-stage after 6 months.
Discussion: Snodgrass and Bush (2) reported that on 73 patients with an average of 2.7 operations for proximal shaft to
perineal hypospadias; of which, 83% had VC at re-operation averaging 50°. We do believe that some good results with
minimal dorsal plicature may recur in adolescence and therefore when these procedures may be considered, they should
be performed by classic Nesbit technique (3). Otherwise, the choice for primary ventral lengthening should be taken.
Conclusion: Severe curvature associated with hypospadias should undergo a major procedure at early stage to avoid
decompensation after dorsal plicature in adolescence. We had a very satisfactory result, the patient awaits the second
stage procedure (Figure-1).
Figure 1 - End aspect after complete healing of buccal mucosa. Notice that penis is straight and second stage will be
performed after 6 months of interval.
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A novel upper tract ureteroscopic biopsy technique:
the “form tackle”
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ABSTRACT									
_______________________________________________________________________________________
Introduction and Objective: Upper tract urothelial carcinoma (UTUC) represents 5% of all urothelial malignancies (13). Accurate pathologic diagnosis is key and may direct treatment decisions. Current ureteroscopic biopsy techniques
include cold-cup, backloaded cold-cup and stone basket (4-6). The study objective was to compare a standard cold-cup
biopsy technique to a novel cold-cup biopsy technique and evaluate histopathologic results.
Materials and Methods: We developed a novel UTUC biopsy technique termed the “form tackle” biopsy. Ureteroscope is
passed into ureter/renal collecting system. Cold-cup forceps are opened and pressed into the lesion base (to engage the
urothelial wall/submucosal tissue) then closed. Ureteroscope/forceps are advanced forward 3-10mm and then extracted
from the patient. We compared standard versus novel upper tract biopsy techniques in a series of patients with lesions
≥1cm. In each procedure, two standard and two novel biopsies were obtained from the same lesion. The primary study
aim was diagnosis of malignancy. IRB approved: 21-006907.
Results: Fourteen procedures performed on 12 patients between June 2020 and March 2021. Twenty-eight specimens
sent (14 standard, 14 novel) (Two biopsies per specimen). Ten procedures with concordant pathology. In 4 procedures the
novel biopsy technique resulted in a diagnosis of UTUC (2 high-grade, 2 low-grade) in the setting of a benign standard
biopsy. Significant difference in pathologic diagnoses was detected between standard and novel upper tract biopsy
techniques (p=0.008).
Conclusions: The “form tackle” upper tract ureteroscopic biopsy technique provides higher tissue yield which may
increase diagnostic accuracy. Further study on additional patients required. Early results are encouraging.

CONFLICT OF INTEREST
None declared.

367

IBJU | VIDEO SECTION

REFERENCES
1.
2.

3.

4.

5.

Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2017. CA Cancer
J Clin. 2017; 67:7-30.
Roupret M, Babjuk M, Comperat E, Zigeuner R, Sylvester RJ,
Burger M, et al. European Association of Urology Guidelines
on Upper Urinary Tract Urothelial Carcinoma: 2017 Update. Eur
Urol. 2018; 73:111-22.
Sharma G, Yadav AK, Pareek T, Kaundal P, Tyagi S, Devana SK,
et al. Impact of pathological factors on survival in patients with
upper tract urothelial carcinoma: a systematic review and metaanalysis. Int Braz J Urol. 2021; 47. Epub ahead of print.
Breda A, Territo A, Sanguedolce F, Basile G, Subiela JD, Reyes
HV, et al. Comparison of biopsy devices in upper tract urothelial
carcinoma. World J Urol. 2019; 37:1899-905.

6.

Kleinmann N, Healy KA, Hubosky SG, Margel D, Bibbo M, Bagley
DH. Ureteroscopic biopsy of upper tract urothelial carcinoma:
comparison of basket and forceps. J Endourol. 2013; 27:1450-4.
Lama DJ, Safiullah S, Patel RM, Lee TK, Balani JP, Zhang L, et
al. Multi-institutional Evaluation of Upper Urinary Tract Biopsy
Using Backloaded Cup Biopsy Forceps, a Nitinol Basket, and
Standard Cup Biopsy Forceps. Urology. 2018; 117:89-94.

_______________________
Correspondence address:

Aaron M. Potretzke, MD
Department of Urology, Mayo Clinic
200 First St. SW,
Rochester, MN, 55905, USA
Fax: +1 507 284-4951
E-mail: potretzke.aaron@mayo.edu

_____________________
Submitted for publication:
June 28, 2021

ARTICLE INFO

_____________________
Accepted after revision:
July 14, 2021

Dane E. Klett
https://orcid.org/0000-0003-1752-0881

Available at: http://www.intbrazjurol.com.br/video-section/20210499_Klett_et_al
Int Braz J Urol. 2021; 48 (Video #6): 367-8

368

_____________________
Published as Ahead of Print:
September 10, 2021

Vol. 48 (2): 369-370, March - April, 2022

VIDEO SECTION

doi: 10.1590/S1677-5538.IBJU.2022.99.03

Nerve-sparing robotic-assisted radical prostatectomy:
how I do it after 15.000 cases
_______________________________________________
Marcio Covas Moschovas 1, Vipul Patel 1
1

AdventHealth Global Robotics Institute, Celebration, FL, USA

ABSTRACT									
_______________________________________________________________________________________
Introduction: Over the years, since Binder and Kramer described the first Robotic-assisted Radical Prostatectomy (RARP)
in 2000, different Nerve-sparing (NS) techniques have been proposed by several authors (1). However, even with the
robotic surgery advantages, functional outcomes following RARP, especially erection recovery, still challenge surgeons
and patients (2, 3). In this scenario, we have described different ways and grades of neurovascular bundle preservation
(NVB) using the prostatic artery as a landmark until our most recent technique with lateral prostatic fascia preservation
and modified apical dissection (4-6). In this video compilation, we have illustrated the anatomical and technical details
of different grades of NVB preservation.
Surgical technique: After the anterior and posterior bladder neck dissection, we lift the prostate by the seminal vesicles
to access the posterior aspect of the prostate. Then, we incise the Denonvilliers layers and work between an avascular
plane to release the posterior NVB from 5 to 1 and 7 to 11 o’clock positions on the right and left sides, respectively6.
In sequence, we access the prostate anteriorly by incising the endopelvic fascia bilaterally (close to the prostate) until
communicating the anterior and posterior planes. Finally, we control the prostatic pedicles with Hem-o-lok clips and
then proceed for the apical dissection preserving the maximum amount of urethra length and periurethral tissues.
Considerations: Potency recovery following radical prostatectomy remains a challenge due to its multifactorial etiology.
However, basic concepts for nerve-sparing are crucial to achieving optimal outcomes, such as minimizing the amount
of traction used on dissection, avoiding excessive cautery, and neural preservation based on anatomical landmarks
(arteries and planes of dissection).
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Endoscopic Holmium Laser harvesting of bladder
mucosal graft for substitution urethroplasty
_______________________________________________
Felipe C. A. Figueiredo 1, Luiz Augusto Westin Carvalho 1, Luís Otávio Pinto 2, Patrick Ely Teloken 3,
Luciano Alves Favorito 4
Departamento de Urologia, Universidade do Estado do Rio de Janeiro - Uerj, Rio de Janeiro, RJ,
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3
Department of Urology, Sir Charles Gairdner Hospital, Perth, Australia, 4 Unidade de Pesquisa
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1

ABSTRACT									
_______________________________________________________________________________________
Introduction: Tissue transfer has been used in urethral reconstruction for decades, and several grafts have been
described (1, 2). The ideal graft would have optimal tissue characteristics and lead to minimal morbidity at the donor
site. Urethroplasty using bladder mucosa was first described by Memmelaar in 1947 (3). The main limitation in using
bladder mucosal grafts has been the invasiveness of open harvesting (4). We describe an endoscopic technique using
Holmium:YAG laser to harvest bladder mucosal graft for substitution urethroplasty.
Methodology: A 33-year-old male with no history of urethral instrumentation, trauma, or infection presented with
obstructive lower urinary tract symptoms. On retrograde urethrogram a 6cm bulbar urethral stricture was identified.
Several options were discussed, and the patient opted for a one-sided onlay dorsal urethroplasty (5) using a bladder
mucosal graft.
Equipment used to harvest the graft included an 18.5Fr continuous flow laser endoscope with a Kuntz working element
(RZ) and a 60W Holmium Laser (Quanta) with 550μm laser fiber.
The procedure was started by making a perineal incision, urethral mobilization and incision of the stricture segment. The
laser endoscope was then introduced via the perineum. Settings of 0.5J, 30 Hz, and long pulse were used and a 7 x 2.5cm
graft was harvested from the posterior bladder wall. Hemostasis of the harvest site was performed. The bladder mucosal
graft was thinned in similar fashion to a buccal mucosal graft and sutured as per previously described techniques.
Conclusion: Endoscopic Holmium Laser harvesting of bladder mucosal graft is feasible and may allow this graft to
become an alternative to buccal mucosa. Further studies are required to define its role in urethral reconstruction.
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“Intravaginal eletrical stimulation for bladder training method”
by Cássio L. Z. Riccetto, 2021
_______________________________________________
___
____________________________________________
Necmettin Yildiz 1
Department of Physical Medicine and Rehabilitation, Pamukkale University Faculty of Medicine, Denizli,
Turkey
1

To the editor,
I appreciate the interest shown for our manuscript by Dr. Cássio L. Z. Riccetto (1, 2). I support the
importance you attribute to the multidisciplinary team and bladder training plus electrical stimulation in
the management of idiopathic overactive bladder. The sentence “The authors concluded that the association
of bladder training with intravaginal electrical stimulation was superior to isolated electrical stimulation in
the treatment of overactive bladder.” is included in your editorial comment mentioning the conclusion of
our study (1, 2). In order not to create a confusing situation for the readers, I wanted to state that our study
result was “Bladder training added to intravaginal electrical stimulation were more effective than bladder
training alone” (1).
The Author
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RESPONSE TO THE AUTHORS “Intravaginal eletrical stimulation
for bladder training method” by Cássio L. Z. Riccetto, 2021
_______________________________________________
___
____________________________________________
Cássio L. Z. Riccetto 1
Divisão de Urologia Feminina, Faculdade de Ciências Médicas da Universidade Estadual de Campinas
– UNICAMP, Campinas, SP, Brasil
1

To the editor,
While bladder training has long been a first-line treatment for women with overactive bladder syndrome (1, 2), its effectiveness as an isolated treatment is still somewhat controversial in the literature. In
the prospective randomized study presented by Yildiz et al. (3), the combined use of intravaginal electrical
stimulation plus bladder training determined a significant improvement in the overall success of the treatment of overactive bladder syndrome in women in comparison to Bladder training alone. We agree with
the authors that the aim of their study was not to evaluate intravaginal electrical stimulation as an isolated
method of treatment for an overactive bladder. In this regard, despite the widespread use of electrical stimulation techniques as pelvic floor rehabilitation strategies, its effectiveness as an isolated method is still
controversial, as also referenced in the article (4). In fact, it is somewhat complicated to study the isolated
effects of electrostimulation techniques for voiding dysfunctions, as the therapist’s explanations about the
treatment can also influence the patient’s perception of their effects. We congratulate the authors for the
initiative, highlighting the trend towards a multimodal approach to the treatment of overactive bladder
syndrome in women (5).
The Author
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Re: Long term outcomes of one-stage augmentation anterior
urethroplasty: a systematic review and meta-analysis
_______________________________________________
___
____________________________________________
Wojciech Perdzynski 1
1

Damian`s Hospital - Reconstructive Surgery of the Male Genito-Urinary Tract, Warsaw, Poland

To the editor,
Authors reviewed the current literature on augmentation anterior urethroplasty choosing for a detailed analysis of large groups of patients from leading centres in which long-term postoperative observation time is performed. They hypothesized that good long-term results are far below the commonly quoted
85%. In conclusion, the authors stated that the success of augmentation urethroplasty in the long-term
(after more than 100 months of follow-up) appears to keep deteriorating (1). Very exact statistics supported authors` opinion that augmentation urethroplasty has worst than expected long term results (1). This
important publication reminded us from the beginning of 21 century (2-4) when there were descriptions
of stricture recurrence rate after buccal mucosa graft urethroplasty (BMGU) done for urethral stricture (US)
that increased every 5 years from the operation, reaching 30% or even more 15 years after the operation.
Those publications stimulated us to think about finding the cause of deterioration in so many patients with
a long-term follow-up and to think about a treatment for that complication. In all patients who were sent
to our Department with re-stricture after operations for US done elsewhere, hard scars along penile urethra
could be palpated. We came to the conclusion that a treatment to decrease scar formation may be a solution
for US recurrence. It seemed to us reasonable to try to prevent those complications actively instead of using
“watch and see” passive method of postoperative observation and waiting whether recurrence of US appears or not. That is why in 2010 in a prospective study we introduced a calibration (not dilatation) of urethra
with anti-scar gel as a preventive method for stricture recurrence (5). We began to act actively during the
time of scar remodelling which starts early in postoperative time and is followed by scar contraction, the
main cause -, as we hypothesized, - of US recurrence. We used only calibrations: we introduced dilator the
same size as the actual inner size of urethra. That excluded the possibility of urethral injury, which may
occur during dilatations. All patients described in our paper had had many urethral instrumentations such
as dilatations and endoscopic incisions and reoperations for US. We decided to perform BMGU and 5 weeks
later, after internal urethral caliber was measured (by calibrator) we started calibrations with anti-scar gel
performed by patients themselves (after teaching them how to disinfect calibrators and to perform self-calibration) under our supervision (usually every six weeks in the first year after operation). We are convinced
that the best results of that treatment can be obtained during early remodelling phase of postoperative
wound healing in which anti-scar gel can prevent fibrosis and in consequence prevent scar contracture.
In our publication, phases of wound healing are described as well as action of anti-scar gel, which may
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help to understand a scientific background of our
method of treatment. Until now, in 39 patients with
recurrent anterior US (31 of them had failure after
hypospadias repair) calibration with anti-scar gel
was used with good results. Median follow-up (at
the time of publication) was 61 months (range 12
to 114). In uroflowmetry we detected that voiding
improved in all patients. Both preoperative mean
Qmax and mean Qavg increased, the former from
6.2 to 22.5ml/s, the latter from 4.3 to 12.4 ml/s,
(p<0.001), at 12 months post-operation. Mean post-void residual volume (PVR) decreased from 89 ml
before operation to 10 ml, (p<0.001), at 12 months
post-operation. Mean inner urethral size increased
from 3.9mm one-month post-operation to 5.4 mm,
(p<0.001), 9 months’ post-operation. No recurrent US was detected in any of the patients during
the time of observation (now the average time of
follow-up is 86 months, ranging from 26 to 144).
A follow-up with a calibration of the urethra with

the last adjusted Hegar was done annually as well
as on patient’s request. We observed that a routine calibration with anti-scar gel preventing scar
contraction after urethroplasty in the long-term is
a safe and effective method of postoperative management. Patients are very motivated to continue
self-calibration since they suffered a lot for a long
period of time due to serious problems with voiding as well as due to the painful memory of many
operations.
In the authors` opinion, BMGU as the “gold
standard” in long narrowed segment and recurrent
anterior US, could be enriched by calibration with
anti-scar gel, as a routine postoperative procedure
which may form comprehensive, broadened therapy for US. Along with BMGU - if other authors
confirm the effectiveness of our method, - may become a new standard of procedure (5).
The Author
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Re: The role of transperineal ultrasound in the evaluation of
stress urinary incontinence
_______________________________________________
___
____________________________________________
Luis Augusto Seabra Rios 1
1

Departamento de Urologia, Hospital Albert Einstein, São Paulo SP, Brasil

To the editor,
Radiological evaluation of stress urinary incontinence in women (SUI) began in the last century
and is performed in order to classify grade and severity of urinary leakage and better understanding of
the pathology (1). Several studies validated the use of image exams regarding position and mobility of the
bladder neck and proximal urethra, and correlation of hypermobility with SUI (2). However, normal values
of bladder neck mobility were never defined with certainty due to great variability in young nulliparous
women (3).
Many series were published discussing the use of perineal ultrasound to evaluate SUI, but in many
studies, it was observed lack of uniformity of techniques and methods, preventing definition and standardization of evaluated parameters and determination of reliable evidence (4-6).
The referred study presents several virtues, including the prospective characteristic, inclusion of
control group, clear definition of studied populations, use of specific and validated questionnaires, careful
description of examined ultrasonographic parameters and comparison with the classic method (Q tip test),
that evaluates urethral mobility. This methodology leads to clear and specific results, preventing confounders factors such and pelvic prolapse and neurological diseases (7).
The authors evaluated, other than classical determination of urethral angle, grade of descent of bladder neck and posterior urethral-vesical angle, also the grade of urethral rotation caused by the increase of
abdominal pressure during Valsalva maneuver. This last parameter identifies one of the many pathological
factors of SUI, the mobility and posterior-inferior rotation of proximal urethra during stress maneuvers.
The use of regression analysis allowed the identification of the grade of mobility of the bladder neck as
independent predictor factor of SUI. The study data also allowed the calculation of cut-off values of SUI in
relation to the grade of bladder neck mobility, with high sensitivity and specificity.
Although evaluation and quantification of urethral mobility is necessary in patients with urinary
incontinence, the relevance of this data must be balanced in the clinical set, since this factor is only one of
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the many components of pathology of SUI. Sphincter function is complex and its intrinsic deficiency
is not necessarily related to urethral hypermobility
or dystopia Therefore, it is important to highlight
that perineal ultrasound, that however may provide accurate data regarding urethral position and
mobility, does not inform precise functional data
related to sphincter activity, frequently harmed in
patients with SUI.

The good correlation of ultrasound data
and Q tip-test must be taken into consideration
when aspects such as costs and availability of ultrasound as propaedeutic method in patients with
SUI are present.

The Author
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Materials and Methods, Results, Discussion, Conclusions, References, Tables and Legends, each
section beginning in a separate page and numbered consecutively. Original articles should cover
contemporary aspects of Urology or experimental studies on Basic Sciences applied to urology.
The manuscript text should contain no more than
2500 words, excluding the Abstract. The number
of authors is limited to five. 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.
Review Article: Review articles are accepted for publication upon Editorial Board’s request
in most of the cases. A Review Article is a critical and systematic analysis of the most recent
published manuscripts dealing with a urological
topic. A State of the Art article is the view and
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experience of a recognized expert in the topic. An
abstract must be provided.
Surgical Technique: These manuscripts
should present new surgical techniques or instruments and should contain Introduction, Surgical
Technique, Comments and up to five References.
An abstract must be provided. At least five cases
performed with the technique must be included.
Challenging Clinical Case: These manuscripts should present relevant clinical or
surgical situations which can bring or consolidate our understanding of genesis, natural history, pathophysiology and treatment of diseases.
Structure of the articles
Abstract (maximum 200 words) and should
contain
▪ Main findings: Report case(s) relevant aspects
▪ Case(s) hypothesis: Proposed premise substantiating case(s) description
▪ Promising future implications: Briefly delineates what might it add? Lines of research that
could be addressed
Full text (maximum 2000 words):
▪ Scenario: Description of case(s) relevant preceding 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 important and is being reported?
▪ Discussion and future perspectives: what might it add and how does it relate to the current literature. ‘Take-home message’ - lessons learnt;
▪ Table and/or Figure limits: 2 (plates aggregating multiple images are encouraged) each exceeding table or figure 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 submitted in the appropriate local, in the Journal’s site, whe-
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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
not exceed 500 words. They will be published according to the Editorial Board evaluation.
ILLUSTRATIONS:
The illustrations should not be sent merged in
the text. They should be sent separately, in the
final of the manuscript.
1) The number of illustrations should not exceed
10 per manuscript.
2) Check that each figure 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 final
magnification.
5) The International Braz J Urol encourages color
reproduction of illustrations wherever appropriate.
6) All histological illustrations should be supplied in color.
ELECTRONIC SUBMISSION:
1) Do not embed the figures in the text, but supply them as separate files.
2) For Submitting Photographs Electronically,
please:
Supply photographs as TIFF (preferable) or JPG
files. The TIFF of JPG should be saved at a resolution of 300 dpi (dots per inch) at final size.
If scanned, the photographs should be scanned at
300 dpi, with 125mm width, saved as TIFF file 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 files (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 mathematical notation. Centre each file on the page and
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save it at final size with the correct orientation.
We recommend a minimum final width of 65 mm,
but note that artwork may need to be resized and
relabeled to fit the format of the Journal.
4) IMPORTANT - Avoid - Do Not
a) DO NOT embed the images in the text; save
them as a separate file
b) DO NOT supply artwork as a native file. 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 files supplied in these formats 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 Arabic numerals. Each table should be typed on a single 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 alphabetized. They must be identified in the text with Arabic numerals in parenthesis. Do not include unpublished material and personal communications in
the reference list. If necessary, mention these in
the body of the text. For abbreviations of journal 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 authors, list the first six authors followed by et al.
The initial and the final 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.
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▪ 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.
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 modifications 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 manuscript.
Introduction must exclude unnecessary
information. It should briefly describe the reasons
and objective of the paper.
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Materials and Methods should describe
how the work has been done. It must contain sufficient information to make the study reproducible. The statistical methods have to be specified.
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 results of the study, considering the recent literature.
Conclusions must be strictly based on the
study findings.
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 synthesized in short sentences, focusing on the most
important aspects of the manuscript. The authors
must remember that the public firstly read only
the Abstract, reading the article only when they
find 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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MAN USCR IPT

C H EC KLIST

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 defined when first 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 first 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 identified in the text using
Arabic numeral in parenthesis. The names of all authors were provided. When exist more than six authors, list the first
sixauthors followed by et al. The initial and the final 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 final magnification were provided for all histological illustrations. The histological illustrations 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.

 Conflict of Interest – Any conflict of interest, mainly financial agreement with companies whose products are alluded to in
the paper, is clearly disclosed in the manuscript.


Check that each figure is cited in the text. The illustrations are not merged in the text.



The photographs are supplied as TIFF or JPG files and saved at a resolution of 300 dpi (dots per inch) at final size.

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


A list of abbreviations is provided.
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