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Step by step technique of distal ureteroureterostomy on a 3-week-old girl presenting with urosepsis due to an
obstructing upper pole moiety of an ectopic ureter. A/B. Oblique incision made on the external oblique fascia. C.
Muscle splitting technique is used until peritoneum is reached and retracted to allow access into the retroperitoneal space. D/E. Obstructing upper pole ureter is separated from normal lower pole ureter. F/G/H. Obstructed
ureter is cut and spatulated, reducing its size considerably. I/J. End to side anastomosis is carried out using a
running suture of 7-0 PDS. I. Stent is inserted under direct vision before completion of the
anastomosis. K/L. Skin closure with subcuticular 4-0 Monocryl. (page 612)
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The May-June number of Int Braz J Urol, the 10th under my supervision, presents original contributions with a lot of interesting papers in different fields: Prostate Cancer, Male Infertility, Renal Cell Carcinoma, Urinary Stones, Testicular Cancer, Bladder Cancer, Nocturnal Enuresis, Penile Cancer, Male Health, LUTS,
Neurogenic Bladder, Pediatric Urology, Sacral Neuromodulation and Covid-19 in Urology. The papers came
from many different countries such as Brazil, USA, Turkey, China, Chile, Portugal, Israel, Canada, Italy and
Iran, and as usual the editor´s comment highlights some of them.
In the present issue we present four important papers about Male Infertility. Dr. Xavier and colleagues from Brazil performed in page 495 (1) a nice review about the Semen quality from patients affected by
seminomatous and non-seminomatous testicular tumor and concluded that more studies will be necessary
to clarify the behavior of seminoma and non-seminoma tumors implicating the reproductive health of male
patients. Dr. Lorenzini and colleagues from Brazil performed in page 544 (2) a nice study about the vasectomy
re-reversal (VRR) effectiveness and whether specific parameters can be associated with its success and concluded that VRR was effective in restoring the obstruction in more than half of the patients. Furthermore, the
presence of spermatozoa in the vas deferens fluid was the parameter associated with the VRR success and Dr.
Pariz and colleagues from Brazil performed in page 617 (3) a nice report about dysplasia of the fibrous sheath with axonemal and centriolar defects combined with lack of mitochondrial activity as associated factors
of ICSI failure in primary ciliary dyskinesia syndrome and concluded that modern andrology, its clinicians
and field scientists have the power and the tools to limit these complications by adopting a more rigorous
assessment, especially that of the male gamete. In particular, an assessment of the sperm functional aspects,
the presence of ROS, LPO and integrity of the nucleus/DNA; not limited to severe infertility, whether due to
asthenozoospermia, severe oligozoospermia, teratozoospermia, leukocytospermia or any chronic disease. The
editor in chief would like to highlight the following works too:
Dr. Fantin and collegues from Brazil presented in page 484 (4) a nice systematic review about the role
of salvage lymph node dissection in patients previously treated for prostate cancer and shows that the papers
studied do not present high levels of evidence to draw strong conclusions. However, even if significant rates of
biochemical recurrence are not evident in all studies, therapy directed to lymph node metastases may present
good oncological results and postpone the onset of systemic therapy.
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Dr. Monteiro and collegues from Brazil presented in page 515 (5) a nice study about a very important
disease in Brazil: Penile Cancer and the authors studied the erectile function after partial penectomy for penile
cancer and shows that partial penectomy due to penile cancer provides adequate local control of the disease,
however, proper counselling is important especially in relation to ED consequences. Preservation of penile
length yields to more optimal erectile recovery.
Dr. Rangel and collegues from Brazil presented in page 535 (6) a very interesting study about the
quality of life in enuretic children and concluded that enuresis has a great impact in quality of life of children
and that this impact is not related to the age or sex of the child.
Dr. Oliveira and collegues from Brazil presented in page 558 (7) a study about the a single center
experience in the public health system in Prostate Cancer Screening in Brazil and concluded that the PSA-screening remains controversial in literature. In front of a huge miscegenated people and considering the big
proportion of high-risk PCa, even in young men diagnosed with the disease, it is imperative to inform patients
and health providers about these data particularities in Brazil.
Dr. Leite and collegues from Brazil presented in page 566 (8) a very interesting study about the influence of treatment access on survival of metastatic renal cell carcinoma in brazilian cancer center and
concluded that patients with metastatic renal cell carcinoma treated via the the public health system in a
Brazilian Cancer Center. had worse overall survival, possibly due to poorer prognosis at presentation and less
drug access.
Dr. Lopes and collegues from Brazil presented in page 574 (9) a very important study about patients
with encrusted ureteral stents can be treated by a single session combined endourological approach and concluded that the endoscopic combined approach in the supine position is a safe and feasible technique that
allows removal of retained and encrusted stents in a single procedure. The Forgotten- Encrusted-Calcified
(FECal) classification seems to be useful for surgical planning.
Dr. Bolat and collegues from Turkey presented in page 584 (10) a nice prospective randomized study
about the Monopolar versus bipolar transurethral resection of lateral wall-located bladder cancer under obturator nerve block and concluded that during the treatment of lateral-wall located non-muscle invasive bladder
cancers, either monopolar TUR (M-TURBT) or bipolar TUR (B-TURBT) can be safely and effectively performed
by combining spinal anesthesia with obturator nerve block. Even so, it should be taken into consideration that
low-grade postoperative hemorrhagic complications may occur in patients who undergo M-TURBT.
Dr. Falahatkar and collegues from Iran presented in page 596 (11) a very nice randomized controlled
clinical trial about the effects of pregabalin, solifenacin and their combination therapy on ureteral double-J stent-related symptoms and concluded that the combination therapy of pregabalin and solifenacin has a
significant effect on stent-related symptoms and is preferred over monotherapy of the respected medications.
Drs. Wang and Braga from Canada presented in page 610 (12) a very important surgical technique
about the open distal ureteroureterostomy (UU) for ectopic ureters in infants with duplex systems and no
vesicoureteral reflux under 6 months of age – This paper is the Cover in this number – and concluded that
an open distal UU can be performed safely and effectively through a small incision in the inguinal crease in
infants younger than 6 months of age, with minimal morbidity and short hospital stay. Its excellent cosmesis
and minimally invasive nature are comparable to any robotic or laparoscopic procedures.
Dr. Ferenczi and collegues from USA presented in Expert Opinion secion in page 631 (13) a interesting
report about COVID-19 screening and shows that pre-procedural COVID-19 testing is a scalable intervention
that will provide a means to safely reimplement care for the Urologic community. Eventually, Urolo- gic surgical volume will need to expand nationwide in the setting of the ongoing COVID-19 pandemic and limited
PPE. Universal COVID-19 screening of pre-operative patients represents a viable means to meet the needs of
our patients.
The Editor-in-chief expects everyone to enjoy reading this very interesting issue of the International
Brazilian Journal of Urology.
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COMMENT
The Ataulpho de Paiva Foundation (FAP) is a private non-profitable institution, with around 180 employees, founded on August 4, 1900 as the Brazilian League Against Tuberculosis. In 1930, FAP started to
produce and vaccinate, free of charge, the population of Rio de Janeiro with the BCG Moreau Rio de Janeiro
Tuberculosis vaccine. From then on, the vaccine was distributed by FAP to Institutes in other Brazilian States.
The BCG Moreau Rio de Janeiro strain is owned by FAP and has its own characteristics causing
fewer adverse effects, greater immunogenicity and is one of the most studied BCGs in the world. The Moreau RJ strain is certified by WHO and the vaccine is also a WHO vaccine reference. The largest clinical study
done with BCGs in the world was carried out in Brazil, with our vaccine, and showed that Brazilian BCG
causes few adverse effects and that they are mild (1). Brazilian health authorities have immunized more
than 150 million people with our vaccine, thus being the most used vaccinein the country with coverage
above 90% of the Brazilian population.
One of the products that FAP produces is ImunoBCG which is the treatment for Superficial Bladder
Cancer, this product has been on the market since 2005, based on research that we conducted with FINEP. It
was initially manufactured only at our São Cristovão factory. Which was closed by Anvisa until we adapted
to the new standards of Good Manufacturing Practices (GMP). From our reopening in early 2020, after meeting all Anvisa’s requests, we manufactured the product in its initial phase (biological and pharmaceutical)
at the renovated São Cristovão factory and the final phase (packaging, storage and distribution) has been
carried out in the recently opened GMP Xerém factory. Since then, around 120,000 doses of ImunoBCG
have been manufactured in 2020, which has supplied the market.
We are currently transferring the manufacturing technology of ImunoBCG to the Spanish company
Biofabri (Zendal), which is carrying out a large clinical study in several Spanish Urological Centers. So FAP
is making one of the first technology transfers of a Brazilian immunobiological product to Europe (https://
clinicaltrials.gov/ct2/show/NCT03982797).
The FAP Institution, through its social activity, provides basic social protection services to
children from 2 to 12 years of age in situations of vulnerability and social risk, in its unit on the
Island of Paquetá, Rio de Janeiro. In the city of Duque de Caxias (RJ), we’ve carried out a program of
active search for tuberculosis cases and reduction of treatment abandonment. Fifteen health agents
work in the area, visiting households, in an area with around 50,000 inhabitants, tracing the social
and health profile of the inhabitants, providing guidance, counseling and monitoring the treatment
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and evolution of the occurrences of tuberculosis
and other diseases - such as AIDS and leprosy.
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ABSTRACT

ARTICLE INFO

Prostate cancer is the most common invasive cancer in men. Radical prostatectomy
(RP) is a definitive treatment option, but biochemical recurrence can reach 40%.
Salvage lymphadenectomy is a relatively recent approach to oligometasis and has
been rapidly diffused primarily due to improvement in imaging diagnosis and results
showing possibly promising therapy. A systematic literature review was performed in
March 2020, according to the PRISMA statement. We excluded studies with patients
with suspicion or confirmation of visceral and / or bone metastases. A total of 27
articles were included in the study. All studies evaluated were single arm, and there
were no randomized studies in the literature. A total of 1,714 patients received salvage
lymphadenectomy after previous treatment for localized prostate cancer. RP was the
most used initial therapeutic approach, and relapses were based on PET / CT diagnosis,
with Coline-11C being the most widely used radiopharmaceutical. Biochemical response
rates ranged from 0% to 80%. The 5 years - Free Survival Biochemical recurrence was
analyzed in 16 studies with rates of 0% up to 56.1%. The articles do not present high
levels of evidence to draw strong conclusions. However, even if significant rates of
biochemical recurrence are not evident in all studies, therapy directed to lymph node
metastases may present good oncological results and postpone the onset of systemic
therapy. The long-term impact in overall survival and quality of life, as well as the best
strategies for case selection remains to be determined.

INTRODUCTION
Prostate cancer (PCa) is the most common invasive cancer in men (1). Despite more
accurate case selection using modern imaging
techniques and advances in treatment (either
surgery or radiation therapy) (2), recurrence after primary curative treatment remains significant. Overall, studies have found biochemical
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recurrence (BR) and clinical recurrence rates
of approximately 30-40% (2-5) and 15% (6, 7),
respectively.
Typically, the pattern of PSA rise after
primary treatment suggests if recurrence is in
the prostatic fossa or extraprostatic. Patients
with biochemical recurrence are usually referred to radiation therapy if residual disease in
prostatic fossa is suspected (8) or to androgen
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deprivation therapy (ADT) if lymph node or
systemic metastasis are detected (9, 10). Recently, refinements in imaging methods, such as
magnetic resonance imaging (MRI), computed
tomography (CT), 11C-choline positron emission
tomography (PET)/CT (11-16) and more recently, 68-Gadolinium-prostate-specific membrane antigen (PSMA) (17-21), have allowed clinicians to distinguish between patients with
lymph node recurrence and others with bone or
visceral metastasis (22).
Interestingly, patterns of clinical recurrence are associated with distinct outcomes. Indeed, accumulating evidence indicates patients
with oligometastasis have better prognosis after
ADT compared to extensive metastasis, with a
median survival of over 6 years (23). In addition
of the number of metastatic foci impacting on
outcomes, a recent study on the natural history
of patients with exclusive lymph nodes metastasis (one of the most common sites of metastasis) (24), reported better prognosis among
those patients compared to patients with bone
and/or visceral metastases (4). Another evidence suggesting patients with exclusive lymph
node metastasis may achieve better prognosis
arises from occasional sustained PSA relapse-free rates among intermediate- and high-risk
patients with limited nodal disease when complete resection is obtained during primary treatment (6, 25-28). Thus, patients with exclusive
lymph node recurrence may be good candidates
for salvage treatment with metastasis-directed
therapy (MDT), resulting in complete PSA responses among a significant number of cases (9,
10, 13, 29-37). Those patients would certainly benefit of having ADT receipt (and its side-effects) spared or postponed.
Nevertheless, evidence favoring MDT
for recurrence after primary treatment for PCa
is still unclear. Prior studies on this subject are
very heterogeneous, with relatively small sample size and wide variation in PSA response.
Recently, Ploussard et al. (38) showed a systematic review showing heterogenous studies. In
our study, we assessed with a systematic review
studies reporting the outcomes SLND for MDT
among patients treated for localized PCa who

had recurrence with exclusive lymph node oligometastases.
MATERIAL AND METHODS
We aimed to include in this systematic review studies reporting on patients with
PCa treated with curative intent and recurrence pattern of exclusive lymph node metastasis.
Patients subsequentially underwent MDT with
SLND and in some cases with additional radiation therapy and ADT. Based on these overall
studies characteristics, MEDLINE, EMBASE,
Cochrane, and Web of Science databases were
queried using appropriate MEdical Subject Headings (MESH) terms to retrieve publications in
English language. We scrutinized results from
main query in stepwise approach, initially reviewing title and structured abstracts, and posteriorly with thorough assessment of full text
by two independent researchers. Occasional
lack of consensus was resolved by another ad
hoc reviewer. In addition, articles deemed of
interest could be manually included based on
the examination of the references sections of
retrieved studies from primary query. There was
no filtering on past publication date.
We excluded studies including patients
with visceral and/or bone metastases. Oncological endpoints of interest were specific cancer
survival (SCS), biochemical relapse-free survival (BRFS) and clinical relapse-free survival
(CRFS).
We followed the guidelines of the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) protocol (39). Methodological quality for identifying limitations among
studies was assessed by the Scottish Intercollegiate Guidelines Network (SIGN) checklist. Cohort and case-control studies were scored using
SIGN checklist #3 and #4, respectively.
Statistical Analysis
Data were assessed on the basis of the oncological outcomes mentioned above. The continuous variables were assessed using the mean difference, which adopts a 95% confidence interval.
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RESULTS
A total of 2.936 articles were retrieved from
intended databases queries (MEDLINE: 956, EMBASE: 1.366, Cochrane: 71, and Web of Science: 543).
No additional study was manually selected. The searches were concluded in March 25th, 2020.
Figure-1 shows the flowchart of the selection of the articles.
After assessment by reviewers, 27 studies
were selected for analysis. Due to heterogeneous
studies approaches, unpaired data, and absence of
comparative analysis among them, a systematic
review solely of the descriptive analyses was performed. Studies characteristics and methodologies
are detailed in Table-1. Publication dates among

selected studies ranged from 2008 to 2020. In all
studies, Radical Prostatectomy (RP) was the most
common primary treatment, followed by radiation
therapy, which was reported in eight studies; two
studies reported the use of high-intensity focused
ultrasound, despite limited to few patients. Ten
studies were prospective and 17 retrospectives.
None of them were randomized clinical trials.
Among selected studies, a total of 1.714 patients with median age of 65 years received SLND
for MDT after recurrence. Median PSA level found
prior to SLND was 3.58ng/mL. All studies used PET/
CT for detection of metastasis, and radionuclides
employed varied among studies; most of them used
11C-Choline PET/CT (40), in addition to 18F-Choline, 18F-FDG and 11C-Acetate. Winter et al. (15)

Identification

Figure 1 – Flowchart (Preferred Reporting Items foflow diagram).
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RP = radical prostatectomy; RT = radiotherapy; LDN = lymphadenectomy; VLP = video laparoscopy; PSMA = prostate-specific membrane antigen; n/r = not reported; SCS = specific cancer survival; BRFS = biochemical relapse-free survival; CRFS =
clinical relapse-free survival; * = period of 3 years; ** = period of 1 year.
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Table 1 – Descriptive and oncological data from the selected studies.
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introduced in 2015 68Gadolinium-PSMA PET/CT,
a new radionuclide for detecting lymph node recurrence.
In Table-1, cancer outcomes are shown.
Of 27 studies assessed, 24 studies assessed serum
PSA response after SLND. A PSA level of <0.2ng/
mL 40 days after the procedure was considered
complete response. With that criterion, studies had
striking diversity of complete PSA response rates,
ranging from 0 to >80%. Among 16 studies reporting 5-year BRFS, results varied from 0 to 56.1%.
Regarding safety of SLND, 20 studies reported complications using Clavien-Dindo classification system (41). Clinically significant complications (Grade 3 or above) occurred among 1.69%
and 30% of patients who underwent SLND, depending on the study. No study reported a life-threatening complication; seven studies presented no results on safety of SLND.
Methodological quality of cohort studies
is shown on Table-2, where methodological quality was considered low in 19 studies and acceptable in other 6 studies. Two case-control studies
had acceptable quality using SIGN checklist. No
study had high methodological quality.
DISCUSSION
Recent advances in imaging technology
improved detection of isolated lymph node metastasis among some patients previously treated for
PCa who recur. Typically, those patients were referred to long-term ADT. However, new concepts
about oligometastasis as an intermediate state of
tumor spread with a limited metastatic capacity
has raised the possibility that salvage MDT may be
effective to avoiding or delaying toxicity associated with use of systemic therapies (42, 43). Avoiding or delaying hormone therapy can improve
patient’s quality of life (44), however long-term
functional and quality-of-life outcomes are not
available yet. Despite that, literature have concern
about prolonged exposure to ADT increases the
risk of cardiovascular disease and diabetes in men
aged >75 years diagnosed with PCa (45).
A) Imaging methods to detect recurrence:
Regarding modality of imaging methods to detect

PCa nodal recurrence, some of the earliest reports
of SLND investigated the use of PET/CT as a diagnostic tool. Schilling et al. (46) in 2008 reported
histological findings among men with PCa and
nodal recurrence determined by 11C-Choline PET/
CT who underwent SLND and found positive histology for PCa in 7 of 10 cases. However, no information about PSA response was reported. Rinnab
et al. (47) and Winter et al. (48) were the first to
report the outcomes of SLND, with a complete response rate of 6.7% and 50%, respectively. Winter
et al. (48) presented the data of six patients with
BR after RP and positive solitary lymph node oligometastasis on 11C-choline PET/CT. All patients
underwent SLND, and suspected areas were positive on pathology report. Following an average
of 24 months, three patients had sustained PSA
remission without any adjuvant therapy. Despite
being small case series, those early results indicated that PSA remissions could be obtained after
SLND in selected cases when PET/CT is used. Although 11C-Choline PET/CT, which has been more
widely used in the diagnosis of relapse, has a high
level of sensitivity (85.2%), its specificity is very
low; specifically, the value was only 18.2% in the
study by Osmonov et al. (49). In the study by Passoni et al. (13), 46 patients with BR of PCa after
RP and a single positive lymph node finding were
included. The objective of the study was to determine the positive predictive value (PPV) of 11C-Choline PET/CT or to identify the exact size and
location of the lymph node with positive findings.
The PPV appeared to be low, i.e., only 24%.
B) Oncological outcomes: In a larger study
by Rigatti et al. (31), 72 underwent SLND for nodal relapse (less than 3 sites on 11C-Choline PET/
CT) after RP with complete PSA response rate of
57% after 40 days of SLND. At 5-years, cancer-recurrence free survival (CRFS) and biochemical-recurrence free survival (BRFS) were 34% and 19%,
respectively. The CRFS was lower for patients with
positive nodes in retroperitoneum versus solely
in pelvis (11% vs. 53%). At a multivariable model
using post-SLND data created by the authors, presence of pathologic nodes in the retroperitoneum,
a higher number of positive lymph nodes and
complete BR to SLND were independent predictors
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of clinical recurrence. The number and location
of lymph nodes as predictors of clinical response
highlight the importance of case selection for obtaining long-term results after SLND.
In another large study, Osmonov et al. (50)
evaluated cancer-specific survival (CSS) and overall survival (OS) in 54 patients with PCa recurrence who underwent extended SLND. The average
follow-up was 43 months. Thirty-three patients
(73.3%), achieved BCRF during follow-up. The
mean BCRF-period was 32 months. CSS and OS
were both 92% (3-year survival) and 80.6 (5-year
survival), respectively.
Another report by Jilg et al. (29) with 52
patients added adjuvant radiation therapy offered to all patients with positive nodes after SLND.
Complete biochemical response after SLND was
observed in 24/52 patients (46%). Twenty-seven
of them (52%) received also adjuvant radiation
therapy with mean dose of 50.8Gy. At 5-yrs, the
CRFS and CSS were 25.6% and 77.7%, respectively. In this particular study, the receipt of radiation
therapy renders the comparison with other pure
SLND series difficult. In other study, Rischke et
al. (51) showed among 93 patients, 46 patients
had SLDN and 7 patients received radiotherapy
in regions with proven lymph node metastases.
Additional radiotherapy after SLDN resulted in
delayed relapse within TR (5-year relapse-free rate
70.7 %) versus surgery only (5-year relapse-free
rate 26.3%, <0.0001).
Suardi et al. (32) reported the outcomes
of 59 patients undergoing long-term SLND, with
a 5-year observation period. They stated that the
salvage procedure can be considered as a treatment option in patients with BR after RP and a
positive finding on 11C-Choline PET/CT. Although most patients experienced another biochemical
progression after the salvage therapy, nearly 40%
of them experienced relapse-free survival.
Tilki et al. (33) reported the outcomes of a
cohort of 58 patients following SLND. The mean
observation period following the surgery was 39
months. Thirteen patients (22.4%) experienced
biochemical regression. Only one patient remained free of BR during the observation period. Clinical relapse was observed in 25 patients (48.1%)

following surgery. Six patients (10.3%) died of
PCa; four of them had extra-lymphatic preoperative findings on PET/CT. The authors reported that
half of the patients had no clinical relapse, despite
the occurrence of BR during the observation period; this may lead to the conclusion that, in some
patients, salvage surgery may delay or even eliminate the onset of hormone therapy.
Other studies used preoperative 68Ga-PSMA PET/CT. In the study by Porres et al. (52),
95 patients with rising PSA and nodal recurrence
in 68Ga-PSMA PET/CT scan underwent SLND. Of
this surgical cohort, 58% additionally underwent
adjuvant/salvage radiation therapy (RT) and 18%
received ADT before sLND. Complete BR was observed in 27.5% of patients and incomplete BR in
40.6%. In total, 62.2% of patients remained without ADT at follow-up. With a median follow-up
of 21 months (1-75 months), the cancer-specific
mortality rate was 3.7%. This study illustrates the
multitude of neoadjuvant and adjuvant treatments
that patients receive in the setting of nodal oligometastasis after primary treatment for PCa.
C) Feasibility and Morbidityz: In our review, the SLND had mean duration ranging from
90 to 288 minutes and median blood loss was
<250mL in all studies considered. Hospital stay
ranged from 1 to 5d. Complications were mostly
reported according to the Dindo-Clavien classification. Among complications, lymphorrhea, some
cases of fever and wound complications were the
most frequent. Most complications were of low
grade. The rate of grade I complications ranged
from 0% to 30%, grade 2 ranged from 0% to 25%,
grade 3 and 4 ranged from 0% to 14% in all studies. Lymphocele drainage were the most frequent
high-grade complication. Claeys et al. (53) showed among seventeen patients underwent open or
minimally invasive salvage SLND, Clavien-Dindo
grade 1, 2, 3a, and 3b complications were seen in
6, 1, 1, and 2 patients, respectively. They concluded SLND is feasible, but postoperative complication rate seems higher than that for primary LND.
The minimally invasive approach using robot-assisted laparoscopy has been suggested to decrease
surgical morbidity. Montorsi et al. (54) presented
a feasible and effective procedure with accepta-
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ble short-term oncological outcomes. In another
study about robotic-assisted approach, Abreu et
al. (55) showed the minimally approach duplicated
open surgery with superior nodal counts and decreased morbidity even expanding the template to
retroperitoneum. Linxweiler et al. (56) showed safety and oncological effectiveness of robotic SLND
in 36 patients with no high-grade complications
occurred. They found robotic SLND is a feasible
therapeutic option with low morbidity and can at
least delay the initiation of ADT therapy.
In another interesting study, Fossati et al.
(57) reported the largest series of patients treated
with SLND. They proposed that the oncological benefit may be limited to specific groups of patients.
They tried to identify the optimal candidates for
SLND based on preoperative characteristics. The
study included 654 patients with nodal recurrence after RP and underwent SLND at nine tertiary
referral centers. The imaging methods were PET/
CT scan using either 11C-choline or 68Ga-labeled
PSMA. At multivariable analysis, Gleason grade
group 5, time from RP to PSA rising, ADT at PSA
rising after RP, retroperitoneal uptake at PET/CT
scan, three or more positive spots at PET/CT scan,
and PSA level at SLND were significant predictors of clinical recurrence after SLND. This study
is very attractive because recognized the optimal
candidate to SLND based on routinely available
preoperative characteristics despite any imaging-guided approach.
D) Heterogeneity of studies: Given the heterogeneity of studies for SLND for early nodal
recurrence after primary treatment for PCa, Ploussard et al. (38) recently performed a systematic
review including 27 SLND series. The technique
for detection of nodal recurrence among the selected studies was either choline or PSMA PET/
CT. Overall, studies reported a relatively low morbidity (<10% of grade 3 or more by Clavien-Dindo
scale) and a wide range of complete PSA response
after SLND (13-79.5%). Mean follow-up was 29.4
months and 2- and 5-yr BRFS ranged from 23%
to 64% and from 6% to 31%, respectively. Overall
survival at 5-years was approximately 84%, however this review was very heterogeneous and it
is hard to draw conclusions. This review included

patients who had undergone radical prostatectomy as primary treatment, however, also included patients who received other modalities, such
as RT, brachytherapy, or high-intensity focused
ultrasound (HIFU) as primary treatment. We tried
to perform a review with similar papers as possible. Accordingly, our study showed complete PSA
responses with a wide range of 0 to >80% and a
relatively low morbidity, with grade 3 complications varying in the range of 1.69-30%.
E) Review method: We used for our methodological quality analysis the SIGN Checklist
protocol, which is based on strict quality criteria
and our evaluation classified most of the articles
as non-eligible in methodological quality, since
Ploussard et al. (38) review was based on another
methodology, the modified Delphi technique, with
criteria simpler for accepting series of cases. However, the conclusions of both studies followed
the same lines, that is, we still do not have the
quality studies to base ourselves and make the
best conclusions. What we have evaluated in our
study, so far, that patients undergoing SLND most
delay the use of ADT, but few remain without BR
for many years.
F) Limitations: The selected studies in our
analysis had several limitations; our methodological analysis rated only eight articles as acceptable,
and no high-quality studies found. This is mainly
because all but one were cohort studies, the exception was two case-control studies. Randomized
clinical trials are lacking. Considering the marked
heterogeneity in the studies, a meta-analysis cannot be performed in this setting.
CONCLUSIONS
Although evidence from clinical trials are
lacking to date, MDT for relapsing oligometastatic nodal PCa using SLND seems to be a safe and
effective treatment for cancer control in selected
patients. The long-term impact in overall survival
and quality of life, as well as.
CONFLICT OF INTEREST
None declared.

491

IBJU | PROSTATE CANCER AND SALVAGE LYMPH NODE DISSECTION

REFERENCES
1.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA
Cancer J Clin. 2020; 70:7-30.
2. Mottet N, Bellmunt J, Bolla M, Briers E, Cumberbatch MG,
De Santis M, et al. EAU-ESTRO-SIOG Guidelines on Prostate
Cancer. Part 1: Screening, Diagnosis, and Local Treatment
with Curative Intent. Eur Urol. 2017; 71:618-29.
3. Boorjian SA, Thompson RH, Tollefson MK, Rangel LJ,
Bergstralh EJ, Blute ML, et al. Long-term risk of clinical
progression after biochemical recurrence following
radical prostatectomy: the impact of time from surgery to
recurrence. Eur Urol. 2011; 59:893-9.
4. Moschini M, Sharma V, Zattoni F, Quevedo JF, Davis BJ,
Kwon E, et al. Natural History of Clinical Recurrence Patterns
of Lymph Node-Positive Prostate Cancer After Radical
Prostatectomy. Eur Urol. 2016; 69:135-42.
5. Simmons MN, Stephenson AJ, Klein EA. Natural history
of biochemical recurrence after radical prostatectomy: risk
assessment for secondary therapy. Eur Urol. 2007; 51:1175-84.
6. Mullins JK, Feng Z, Trock BJ, Epstein JI, Walsh PC, Loeb S.
The impact of anatomical radical retropubic prostatectomy
on cancer control: the 30-year anniversary. J Urol. 2012;
188:2219-24.
7. Pound CR, Partin AW, Eisenberger MA, Chan DW, Pearson
JD, Walsh PC. Natural history of progression after PSA
elevation following radical prostatectomy. JAMA. 1999;
281:1591-7.
8. Van den Broeck T, van den Bergh RCN, Briers E, Cornford
P, Cumberbatch M, Tilki D, et al. Biochemical Recurrence
in Prostate Cancer: The European Association of Urology
Prostate Cancer Guidelines Panel Recommendations. Eur
Urol Focus. 2020; 6:231-4.
9. Karnes RJ, Murphy CR, Bergstralh EJ, DiMonte G, Cheville
JC, Lowe VJ, et al. Salvage lymph node dissection for
prostate cancer nodal recurrence detected by 11C-choline
positron emission tomography/computerized tomography. J
Urol. 2015; 193:111-6.
10. Ost P, Bossi A, Decaestecker K, De Meerleer G, Giannarini
G, Karnes RJ, et al. Metastasis-directed therapy of regional
and distant recurrences after curative treatment of prostate
cancer: a systematic review of the literature. Eur Urol.
2015;67:852-63.
11. Evangelista L, Zattoni F, Guttilla A, Saladini G, Zattoni F,
Colletti PM, et al. Choline PET or PET/CT and biochemical
relapse of prostate cancer: a systematic review and metaanalysis. Clin Nucl Med. 2013; 38:305-14.

12. Jilg CA, Schultze-Seemann W, Drendel V, Vach W, Wieser
G, Krauss T, et al. Detection of lymph node metastasis in
patients with nodal prostate cancer relapse using (18)F/
(11)C-choline positron emission tomography/computerized
tomography. J Urol. 2014; 192:103-10.
13. Passoni NM, Suardi N, Abdollah F, Picchio M, Giovacchini
G, Messa C, et al. Utility of [11C]choline PET/CT in guiding
lesion-targeted salvage therapies in patients with prostate
cancer recurrence localized to a single lymph node at
imaging: results from a pathologically validated series. Urol
Oncol. 2014; 32:38.e9-16.
14. Tilki D, Reich O, Graser A, Hacker M, Silchinger J, Becker AJ,
et al. 18F-Fluoroethylcholine PET/CT identifies lymph node
metastasis in patients with prostate-specific antigen failure
after radical prostatectomy but underestimates its extent.
Eur Urol. 2013; 63:792-6.
15. Winter A, Henke RP, Wawroschek F. Targeted salvage
lymphadenectomy in patients treated with radical
prostatectomy with biochemical recurrence: complete
biochemical response without adjuvant therapy in patients
with low volume lymph node recurrence over a long-term
follow-up. BMC Urol. 2015; 15:10.
16. Martini T, Mayr R, Trenti E, Palermo S, Comploj E, Pycha
A, et al. The Role of C-Choline-PET/CT-Guided Secondary
Lymphadenectomy in Patients with PSA Failure after Radical
Prostatectomy: Lessons Learned from Eight Cases. Adv
Urol. 2012; 2012:601572.
17. Hijazi S, Meller B, Leitsmann C, Strauss A, Meller J, Ritter CO,
et al. Pelvic lymph node dissection for nodal oligometastatic
prostate cancer detected by 68Ga-PSMA-positron emission
tomography/computerized tomography. Prostate. 2015;
75:1934-40.
18. Morigi JJ, Stricker PD, van Leeuwen PJ, Tang R, Ho B, Nguyen Q,
et al. Prospective Comparison of 18F-Fluoromethylcholine Versus
68Ga-PSMA PET/CT in Prostate Cancer Patients Who Have
Rising PSA After Curative Treatment and Are Being Considered
for Targeted Therapy. J Nucl Med. 2015; 56:1185-90.
19. Pfister D, Porres D, Heidenreich A, Heidegger I, Knuechel R,
Steib F, et al. Detection of recurrent prostate cancer lesions
before salvage lymphadenectomy is more accurate with (68)
Ga-PSMA-HBED-CC than with (18)F-Fluoroethylcholine PET/
CT. Eur J Nucl Med Mol Imaging. 2016; 43:1410-7.
20. Siriwardana A, Thompson J, van Leeuwen PJ, Doig S,
Kalsbeek A, Emmett L, et al. Initial multicentre experience
of 68gallium-PSMA PET/CT guided robot-assisted salvage
lymphadenectomy: acceptable safety profile but oncological
benefit appears limited. BJU Int. 2017; 120:673-81.

492

IBJU | PROSTATE CANCER AND SALVAGE LYMPH NODE DISSECTION

21. Herlemann A, Kretschmer A, Buchner A, Karl A, Tritschler
S, El-Malazi L, et al. V, Ilhan H, Bartenstein P, Stief CG,
Gratzke C. Salvage lymph node dissection after 68Ga-PSMA
or 18F-FEC PET/CT for nodal recurrence in prostate cancer
patients. Oncotarget. 2017; 8:84180-92.
22. Eder M, Schäfer M, Bauder-Wüst U, Hull WE, Wängler C,
Mier W, et al. 68Ga-complex lipophilicity and the targeting
property of a urea-based PSMA inhibitor for PET imaging.
Bioconjug Chem. 2012; 23:688-97.
23. Ost P, Decaestecker K, Lambert B, Fonteyne V, Delrue L,
Lumen N, et al. Prognostic factors influencing prostate
cancer-specific survival in non-castrate patients with
metastatic prostate cancer. Prostate. 2014; 74:297-305.
24. Gandaglia G, Abdollah F, Schiffmann J, Trudeau V, Shariat
SF, Kim SP, et al. Distribution of metastatic sites in patients
with prostate cancer: A population-based analysis. Prostate.
2014; 74:210-6.
25. Bill-Axelson A, Holmberg L, Garmo H, Rider JR, Taari K,
Busch C, et al. Radical prostatectomy or watchful waiting
in early prostate cancer. N Engl J Med. 2014; 370:932-42.
26. Briganti A, Karnes JR, Da Pozzo LF, Cozzarini C, Gallina A,
Suardi N, et al. Two positive nodes represent a significant
cut-off value for cancer specific survival in patients with
node positive prostate cancer. A new proposal based on a
two-institution experience on 703 consecutive N+ patients
treated with radical prostatectomy, extended pelvic lymph
node dissection and adjuvant therapy. Eur Urol. 2009;
55:261-70.
27. Moschini M, Fossati N, Abdollah F, Gandaglia G, Cucchiara
V, Dell’Oglio P, et al. Determinants of long-term survival of
patients with locally advanced prostate cancer: the role of
extensive pelvic lymph node dissection. Prostate Cancer
Prostatic Dis. 2016; 19:63-7.
28. Schiavina R, Manferrari F, Garofalo M, Bertaccini A, Vagnoni
V, Guidi M, et al. The extent of pelvic lymph node dissection
correlates with the biochemical recurrence rate in patients
with intermediate- and high-risk prostate cancer. BJU Int.
2011; 108:1262-8.
29. Jilg CA, Rischke HC, Reske SN, Henne K, Grosu AL, Weber
W, et al. Salvage lymph node dissection with adjuvant
radiotherapy for nodal recurrence of prostate cancer. J Urol.
2012; 188:2190-7.
30. Oderda M, Joniau S, Spahn M, Gontero P. Debulking surgery
in the setting of very high-risk prostate cancer scenarios.
BJU Int. 2012; 110(6 Pt B):E192-8.

31. Rigatti P, Suardi N, Briganti A, Da Pozzo LF, Tutolo M, Villa L,
et al. Pelvic/retroperitoneal salvage lymph node dissection for
patients treated with radical prostatectomy with biochemical
recurrence and nodal recurrence detected by [11C]choline
positron emission tomography/computed tomography. Eur
Urol. 2011; 60:935-43.
32. Suardi N, Gandaglia G, Gallina A, Di Trapani E, Scattoni V,
Vizziello D, et al. Long-term outcomes of salvage lymph
node dissection for clinically recurrent prostate cancer:
results of a single-institution series with a minimum followup of 5 years. Eur Urol. 2015; 67:299-309.
33. Tilki D, Mandel P, Seeliger F, Kretschmer A, Karl A, Ergün S, et al.
Salvage lymph node dissection for nodal recurrence of prostate
cancer after radical prostatectomy. J Urol. 2015; 193:484-90.
34. Schweizer MT, Zhou XC, Wang H, Yang T, Shaukat F, Partin
AW, et al. Metastasis-free survival is associated with overall
survival in men with PSA-recurrent prostate cancer treated
with deferred androgen deprivation therapy. Ann Oncol.
2013; 24:2881-6.
35. Zattoni F, Nehra A, Murphy CR, Rangel L, Mynderse L, Lowe
V, et al. Mid-term Outcomes Following Salvage Lymph Node
Dissection for Prostate Cancer Nodal Recurrence Status
Post-radical Prostatectomy. Eur Urol Focus. 2016; 2:522-31.
36. Otta-Oshiro RJ, Lista-Mateos F, García-Mediero J, Arranz-Arija JA,
García-Prado J, Núñez-Mora C. Salvage lymph node dissection in
patients with prostate cancer treated with radical prostatectomy or
radiotherapy and positive choline positron emission tomography
(PET/CT) scan. Actas Urol Esp. 2019; 43:331-5.
37. Hanske J, Ostholt J, Roghmann F, Müller G, Braun K, Gomez
B, et al. Salvage lymph node dissection in hormone-naïve
men: How effective is surgery? Urol Oncol. 2019; 37:812.
e17-812.e24.
38. Ploussard G, Gandaglia G, Borgmann H, de Visschere
P, Heidegger I, Kretschmer A, et al. Salvage Lymph
Node Dissection for Nodal Recurrent Prostate Cancer: A
Systematic Review. Eur Urol. 2019; 76:493-504.
39. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group.
Preferred reporting items for systematic reviews and metaanalyses: the PRISMA statement. Int J Surg. 2010; 8:33641. Erratum in: Int J Surg. 2010; 8:658.
40. McGrath TA, Moher D, McInnes MDF. Steps toward more
complete reporting of systematic reviews of diagnostic test
accuracy: Preferred Reporting Items for Systematic Reviews
and Meta-Analyses of Diagnostic Test Accuracy (PRISMADTA). Syst Rev. 2019; 8:166.

493

IBJU | PROSTATE CANCER AND SALVAGE LYMPH NODE DISSECTION

41. 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.
42. Weichselbaum RR, Hellman S. Oligometastases revisited.
Nat Rev Clin Oncol. 2011; 8:378-82.
43. Boeri L, Sharma V, Nehra A, Kwon E, Karnes RJ. The role of
salvage lymph node dissection in nonmetastatic castrationresistant prostate cancer: A single center experience. Urol
Oncol. 2020; 38:38.e9-38.e16.
44. Sharifi N, Gulley JL, Dahut WL. Androgen deprivation therapy
for prostate cancer. JAMA. 2005; 294:238-44.
45. Morgans AK, Fan KH, Koyama T, Albertsen PC, Goodman M,
Hamilton AS, et al. Influence of age on incident diabetes and
cardiovascular disease in prostate cancer survivors receiving
androgen deprivation therapy. J Urol. 2015; 193:1226-31.
46. Schilling D, Schlemmer HP, Wagner PH, Böttcher P,
Merseburger AS, Aschoff P, et al. Histological verification
of 11C-choline-positron emission/computed tomographypositive lymph nodes in patients with biochemical failure
after treatment for localized prostate cancer. BJU Int. 2008;
102:446-51.
47. Rinnab L, Mottaghy FM, Simon J, Volkmer BG, de Petriconi
R, Hautmann RE, et al. [11C]Choline PET/CT for targeted
salvage lymph node dissection in patients with biochemical
recurrence after primary curative therapy for prostate
cancer. Preliminary results of a prospective study. Urol Int.
2008; 81:191-7.
48. Winter A, Uphoff J, Henke RP, Wawroschek F. First results
of [11C]choline PET/CT-guided secondary lymph node
surgery in patients with PSA failure and single lymph node
recurrence after radical retropubic prostatectomy. Urol Int.
2010; 84:418-23.
49. Osmonov DK, Aksenov AV, Boller A, Kalz A, Heimann
D, Janssen I, et al. Extended salvage pelvic lymph node
dissection in patients with recurrent prostate cancer. Adv
Urol. 2014; 2014:321619.
50. Osmonov DK, Aksenov AV, Trick D, Naumann CM, Hamann
MF, Faddan AA, et al. Cancer-specific and overall survival in
patients with recurrent prostate cancer who underwent salvage
extended pelvic lymph node dissection. BMC Urol. 2016; 16:56.

51. Rischke HC, Schultze-Seemann W, Wieser G, Krönig M,
Drendel V, Stegmaier P, et al. Adjuvant radiotherapy after
salvage lymph node dissection because of nodal relapse of
prostate cancer versus salvage lymph node dissection only.
Strahlenther Onkol. 2015; 191:310-20.
52. Porres D, Pfister D, Thissen A, Kuru TH, Zugor V, Buettner
R, et al. The role of salvage extended lymph node dissection
in patients with rising PSA and PET/CT scan detected nodal
recurrence of prostate cancer. Prostate Cancer Prostatic Dis.
2017; 20:85-92.
53. Claeys T, Van Praet C, Lumen N, Ost P, Fonteyne V, De
Meerleer G, et al. Salvage pelvic lymph node dissection in
recurrent prostate cancer: surgical and early oncological
outcome. Biomed Res Int. 2015; 2015:198543.
54. Montorsi F, Gandaglia G, Fossati N, Suardi N, Pultrone C,
De Groote R, et al. Robot-assisted Salvage Lymph Node
Dissection for Clinically Recurrent Prostate Cancer. Eur Urol.
2017; 72:432-8.
55. Abreu A, Fay C, Park D, Quinn D, Dorff T, Carpten J, et al.
Robotic salvage retroperitoneal and pelvic lymph node
dissection for ‘node-only’ recurrent prostate cancer:
technique and initial series. BJU Int. 2017; 120:401-8.
56. Linxweiler J, Saar M, Al-Kailani Z, Janssen M, Ezziddin S,
Stöckle M, et al. Robotic salvage lymph node dissection
for nodal-only recurrences after radical prostatectomy:
Perioperative and early oncological outcomes. Surg Oncol.
2018; 27:138-45.
57. Fossati N, Suardi N, Gandaglia G, Bravi CA, Soligo M, Karnes
RJ, et al. Identifying the Optimal Candidate for Salvage
Lymph Node Dissection for Nodal Recurrence of Prostate
Cancer: Results from a Large, Multi-institutional Analysis.
Eur Urol. 2019; 75:176-83.

494

_______________________
Correspondence address:
João Paulo Pretti Fantin, MD
Rua: Antenor Duarte Vilela, nº 1331,
Barretos, SP, 14784-400, Brasil
Telephone: + 55 17 9 9605-8773
E-mail: joaopaulofantin@hotmail.com

Vol. 47 (3): 495-502, May - June, 2021

REVIEW ARTICLE

doi: 10.1590/S1677-5538.IBJU.2021.99.01

Semen quality from patients affected by seminomatous and
non-seminomatous testicular tumor
_______________________________________________
Rosana Xavier 1, Renata Cristina de Carvalho 1, Renato Fraietta 1
Departamento de Cirurgia, Divisão de Urologia, Universidade Federal de São Paulo - UNIFESP São
Paulo, SP, Brasil
1

ABSTRACT

ARTICLE INFO

Testicular cancer is considered a rare disease affecting approximately 1% to 2%
of the male population. This neoplasm has a cure rate of over 95%; as a result, a
major concern is the future of fertility of carriers from this disease. There are several
histological subtypes of testicular tumors; however, the Testicular Germ Cell Tumors
(TGCTs), comprising both seminoma and non-seminoma tumors, are considered
the main subtypes of testicular neoplasms. TGCT are characterized by being a solid
tumor that mostly affects young men aged between 15 and 40 years old. While TGCT
subtypes may have an invasive potential, seminoma subtype does not affect other cells
rather than germ cells, while non-seminomas have more invasive properties and can
achieve somatic cells; thus, having a more aggressive nature. This research intends to
review the literature regarding information about sperm parameters, correlating the
data found in those studies to the subfertility and infertility of patients with TCGTs.
Furthermore, it will also correlate the data to the non-seminoma and seminoma
histological subtypes from pre- and post-cancer therapy. PubMed databases were used.
Searched keywords included: seminoma AND non-seminoma; male infertility; germ
cell tumor; chemotherapy AND radiotherapy. Only articles published in English were
considered. Current studies demonstrate that both TGCT subtypes promote deleterious
effects on semen quality resulting in decreased sperm concentration, declined sperm
total motility and an increase in the morphology alterations. However, findings suggest
that the non-seminoma subtype effects are more pronounced and deleterious. More
studies will be necessary to clarify the behavior of seminoma and non-seminoma
tumors implicating the reproductive health of male patients.

INTRODUCTION
Testicular cancer is considered a rare disease that affects approximately 1% to 2% of the
male population (1). This neoplasm has a cure rate
of over 95%, as a result, a major concern is the
future of fertility of carriers from this disease. Furthermore, there is a growing body of evidence that
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testicular tumor and infertility are deeply related,
with infertile men having a higher chance of also
presenting testicular cancer (2, 3).
There are several histological subtypes
of tumors which may affect the testis including:
germ cell neoplasia in situ (GCNIS), previously known as carcinoma in situ, stromal tumors
(Leydig cell and Sertoli cell tumors), and testicu-
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lar germ cell tumors (TGCTs), with seminoma and
non-seminoma tumors (Figure-1) considered the
main subtypes of testicular neoplasms (3). Importantly, both are derived from a common precursor,
the in situ germ cell neoplasia of the testis (4, 5).
TGCT is characterized by a solid tumor that
mostly affects young men aged between 15 and
40 years old. The worldwide incidence of this disease is 1.5 cases per 100.000 men; however, it can
differ between countries and breeds, presenting a
higher incidence in Scandinavian countries, Switzerland and Germany; yet, in African countries,
Asians and Latin populations, it has demonstrated
a very low incidence (3, 6, 7).
Although the exact cause of its occurrence
is not yet defined, some elements are known as
associated risk factors, which are: cryptorchidism
(3), infertility, contralateral tumor presence and
genetic factors (8). Among the genetic causes, it
has already been described that 80% of the TGCTs
are featured by an addition in the short arm of 12p
chromosome as a isochromosome i (9). Thus, the
insertion in the 12p chromosome leads to a relevant functional alteration, promoting the stem cell
maintenance and proliferation by the key genes
activations, as: POU5F1/OCT3/4, SOX2 e NANOG
(10). Mutations in the SRY gene are connected to
the gonadal tumor development, gonadal dysgenesis and infertility, which may occur in approximately 52.5% of the individuals presenting an

alteration in this gene (11). Another studied gene
is the tumor suppressor p53, which has an important role in spermatogenesis; it is know that p53
mutations leads to a genomic and chromosomal
instability that can compromise sperm fecundity
ability in the oocyte; further, it is related to TCGTs
pathogenesis (12). Studies have shown that genetic factors along with epigenetics plays an important role in the neoplasm development (8, 13). The
epigenetics regulatory processes occurs in the beginning and protection pluripotency mechanisms
of embryonic stem cells and also in identity maintenance of differentiated cell types (14).
Skakkebaek in 1993 hypothesized that an
increase in anomalies incidence of male reproductive function could be related to increased estrogen
exposure in utero. Highlights the diethylstilbestrol
(DES), a powerful synthetic estrogen indicated to
pregnant women with repeat abortion history,
being associated with increased risk of hypospadia, cryptorchidism and low quality sperm in the
offspring (15). Chemical and xenoestrogens products that promote endocrine dysregulation may
constitute a mediation factor that connects the
testicular cancer and infertility; these agents are
antiandrogenic and cause an increased in estrogen levels inhibiting the hypothalamus-pituitary-gonadal axis (HPG) resulting in decreased Follicle
Stimulating hormone (FSH) production and affecting the amount of Sertoli Cells between the fetal

Figure 1 - Testicular tumor types.

The types of cancer that can affect the testicles are in the figure. We can divide them into two major groups: stromal tumors (Leydig cells and Sertoli cell tumors) and germ cell
tumors having the germ cell neoplasia in situ (GCNIS) as a common precursor.
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phase and pre pubertal phase (12).
The TGCTs initial diagnosis is performed
by a doctor through physical examination, ultrasound and analysis of serum tumor marker increase, such as: alpha fetoprotein (AFP), human
chorionic gonadotropin (hCG) and lactic dehydrogenase enzyme (LDH) (16, 17). The AFP is a glycoprotein with 70kDa produced by fetal yolk sac,
liver and gastrointestinal tract. Higher levels of
this glycoprotein are usually found in non-seminoma tumors. When hCG levels are increased, it
may indicate the presence of seminoma and non-seminoma tumors and of the above markers, the
LDH is the least specific; however, evidence of its
association with the tumor has increased (18).
The availability of effectives therapies and
the discovery of sensitive tumor markers help in
disease treatment, raising the healing chances up

to 97%. The treatment for TGCTs consists of: radical orchiectomy, resection of retroperitoneal lymph nodes, chemotherapy and radiotherapy (3, 19).
The subtypes of TGCT may have an invasive potential but seminoma type does not
surpass spermatogenic cells. On the other hand,
non-seminomas, apart from invading seminoma germ cells, are capable of targeting somatic
cells, thereby presenting a more aggressive nature (8). Embryonic carcinoma, yolk sac tumor,
choriocarcinoma and teratoma are part of the
non-seminoma group (Figure-2) (20).
It has been reported that semen quality
of patients with TGCTs is affected, especially in
cases of non-seminoma tumors; however, little
is known about the mechanisms leading to this
alteration (21, 22). For several reasons, subfertility is common among TGCTs patients since

Figure 2 - Seminoma and non-seminoma tumors subtypes and their histological representations. The histological
representation was prepared by hematoxylin and eosin (HE) method. The analysis was done under 200x magnification and
the images were provided by the Department of Pathology of the São Paulo Federal University.

A) Presence of inflammatory infiltrate, consisting of uniform cells, divided into thin trabecular septa. B) Microcystic pattern; cells compressed by the presence of vacuoles.
C) Presence of syncytio-trophoblast cells with multiple mitoses. D) Presence of neoplastic cells forming a solid array. E) Mature teratoma with predominance of keratinized
squamous epithelium; presence of epidermoid cyst containing keratin in the lumen.
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50% of them have abnormal sperm counts (23),
which also emphasizes that chemotherapy and
radiotherapy treatments have a negative impact
on fertility (24).
Around 240 reviews were published with
this topic that are extremely useful to clinical research; so, the authors are advancing gradually
in the different aspects and contributing to new
findings about this neoplasm. Nevertheless, it is
important to investigate the differences between
the histological subtypes seminoma and non-seminoma since how each one affects seminal quality is not understood yet. Therefore, this research
intends to review the literature regarding information about sperm parameters, correlating the data
found in those studies to the subfertility and infertility of patients with TCGTs. Furthermore, it will
also correlate the data to the non-seminoma and
seminoma histological subtypes from pre- and
post-cancer therapy.
MATERIAL AND METHODS
To construct this narrative review, we have
used the PubMed database. The inclusion criteria
were: papers that evaluated spermatic parameters
of seminoma and non-seminoma tumors patients
and which made a comparative analysis between
the two histological subtypes, pre and post orchiectomy and adjuvant treatment; the exclusion criteria were: papers that did not analyze the seminal
parameters and which studied non-germ tumors
of the testis. The keywords searched for included:
seminoma; non-seminoma; male infertility; germ
cell tumor and testicular neoplasms. Only papers
published in English were considered.
As a search strategy we have selected four
research terms that were combined with the boolean descriptor “AND”, for example: “seminoma AND
non-seminoma; testicular neoplasms AND infertility and sperm quality AND germ cell tumor”. We
started the searches in February 2019 and we did
not stipulate a publication period of time due to the
scarcity of relevant articles according to our inclusion criteria; also, we did not find meta-analyzes
with the comparison between the histological subtypes; thus, just retrospectives studies, and prospective and systematics reviews were selected.

RESULTS
After putting into practice the search
strategy using the terms combination, we have
found 1511 related papers and through the abstracts we have selected 44 papers that were
considered relevant and out of these, only 5
articles match the inclusion and exclusion criteria as described above.
TGCTs and fertility potential
Spermatogenesis is the process through
which sperm is produced, so any interference in
this process can impair cell division and maturation, affecting or not male fertility potential (25).
TGCTs arise from a failure in the maturation of
gonocytes, which are primary embryonic cells that
give rise to germ cells; thus, it is essential to understand the mechanisms related to spermatogenesis to broaden information on the emergence
and distinctions of this malignancy (26).
It is believed that testicular tumors promote a negative effect on the spermatogenesis due to
disruptions in the blood-testicular barrier, followed by antibodies formation against the sperm
and long lymphocytic infiltrates into the parenchyma adjacent to tumor germ cells; it is known that antisperm antibodies are associated with
count decrease, low motility and morphological
anomalies of the sperm (27).
It is essential to consider the fertile potential of these patients, since the occurrence of
testicular cancer coincides in most cases with the
male reproductive phase. Adjuvant treatment is
often used, and some patients will become azoospermic after chemotherapy or radiotherapy (24).
However, it was also reported that even before
treatment, some patients already had poor semen
quality, which leads us to believe that the presence of the tumor interferes with spermatogenesis.
Indeed, half of the patients in this study revealed
oligozoospermia or azoospermia, as described by
Ping et al. (28). A possible explanation to spermatogenesis decline in the ipsilateral and contralateral testicle, before the tumor treatment, is not well
established. Some causes indicate the inclusion of
paracrine and autocrine factors produced by the
tumor, cryptorchidism or antispermatic antibodies
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(29). Besides that, several studies have already
demonstrated that the semen quality of the patients with TCGT tends to be damaged in relation
to men considered normozoospermic by the WHO
(2010) (30).
The adjuvant treatment utilization is common; thus, a high rate of patients will become
azoospermic (10 to 24%) (31). Andrade et al. (2019)
investigated the semen quality of patients before
and after orchiectomy, and in both groups, there
was a decrease in ejaculated volume (54.2%) and
sperm concentration (50.0%), motility (50.0%) and
morphology (20.8%), but it is necessary to consider the low sample size used (total of 24 men: 15
with seminoma tumor and 9 with non-seminoma
tumor) (32).
It is important to note that most carriers
of this disease are not aware that adjuvant treatment for testicular cancer may lead to persistent
azoospermia. Therefore, it is recommended that
these patients receive a correct medical advice in
order to preserve their fertility for a future parenthood (31). Thus, patients who wants to attain
parenthood should be advised to adhere to semen
cryopreservation for its later use in assisted reproduction techniques (32).
One study showed that when the tumor
affects more than 50% of the testis, the probability
of these patients to present a normal spermatogenesis in the affected testis is less than 50%. However, when sperm production occurs, it is located
far from the neoplasia (33). Despite the relevance
of these tumors in human reproduction, no studies
were performed to analyze testicular tumor effects
on semen quality, considering the seminomatous
and non-seminomatous subtypes separately.
Seminoma tumor
Considered a malignant germ cell tumor,
developed from primordial germ cells (gonocytes),
this neoplasia corresponds to about 50% of all TGCTs (3). It tends to grow and spread slowly when
compared to the non-seminoma subtype (34). This
tumor subtype affects the HPG; thus, disturbing
spermatogenesis and promoting and worsening of
the patient’s fertile potential (35).
Dias et al. (2019) evaluated the semen of
seminoma tumor patients and control individuals

(fertile volunteers); 15 samples per group were
included. To seminoma group, the analysis was
performed before the adjuvant treatment. Their
results for semen volume were nearly identical between groups. On the other hand, a decrease in motility (P=0.019), sperm concentration (P=0.003), total
sperm count (P=0.001), and total motility (P=0.001)
was observed in patients with seminoma. However,
both groups are still considered normozoospermic,
according to WHO 2010 (36).
Sposito et al. (2017) evaluated semen of 52
patients, 12 with seminoma tumor, 12 with non-seminoma tumor and 26 belonging the control
group (healthy men) and did not find significant
differences in the parameters of sperm motility
and volume. However, sperm concentration, morphology and total count showed a significant decrease compared to the control group (37).
Non-seminoma Tumor
This tumor subtype presents characteristics
of embryonic and extraembryonic differentiation. It
has had a worse prognosis and a higher metastatic
potential in the short term compared to the seminoma subtype (38). Approximately half of the cases of
TGCT are diagnosed as this subtype (39).
Fraietta et al. (2010) analyzed semen samples of 100 patients, out of these 37 samples had
been detected with seminoma tumor and 63 with
non-seminoma tumor, and it was observed that
the values for total motile morphologically normal sperm were lower (P=0.022) in non-seminoma patients. Accordingly, Liguori et al. (2008)
evaluated the semen quality of 30 patients in
the moment pre and post orchiectomy, and
found that sperm concentration was significantly lower in patients with non-seminoma tumor
(17.9 x 106/ml and 8.16 x 106/ml) compared
to the seminoma subtype (35.47 x 106/ml and
23.99 x 106/ml) (P=0.004). Therefore, non-seminoma tumors have had a negative effect on
semen quality which is more pronounced than
in seminoma tumors (21, 22).
Dias et al. (2019) compared semen samples
of 15 healthy men with 15 cryopreserved samples
from patients with non-seminoma tumors prior
to cancer therapy and the results were: volume
and motility were similar between groups; on the
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other hand, sperm concentration and total count
decreased significantly compared to the control
group (P=0.0015 and P=0.0084, respectively). These
findings confirm the hypothesis of sperm quality deterioration in this group of patients (40).
Table-1 shows studies that executed the semen parameters comparison between the tumor subtypes of seminoma and non-seminoma.
Treatment for TGCTs
There are evidences from the literature that
after unilateral orchiectomy, sperm concentration
becomes reduced (average sperm concentration:
16.6 x 106/mL), compared to the results from the
pre-surgery time (average sperm concentration: 26.7
x 106/mL) (22, 29); at the same time, the resection of
retroperitoneal lymph nodes promotes a dry ejaculation in virtually 100% of the patients (41). Radiation
therapy and chemotherapy are considered cytotoxic

and can have a significant effect on the fertile potential. However, radiotherapy has a higher eradication
rate, while chemotherapy varies according to dose
and cycles (42). Nevertheless, the latter is considered
the least deleterious to fertility.
Approximately 50% of testicular tumor
patients tend to have an impaired semen quality
at the onset of the disease (23). However, after the
adjuvant treatment for cancer, the condition can
aggravate and 30% of patients present a negative
effect on fertility (43).
CONCLUSIONS
More studies are necessary to clarify the
behavior of seminoma and non-seminoma tumors
implicating the reproductive health of male patients.
Current findings show that both subtypes promote deleterious effects on the sperm parameters and

Table 1 - Studies with seminal parameters analysis according the histological tumor types seminoma and nonseminoma.
Study group
Authors

Histological

Comparator

Parameters
Semen

Sperm

Total motile

Non-

Total motile

Sperm

tumor

volume

motility

count

progressive

morphologically

concentration

subtypes

(ml)

(%)

(10 /mL)

motility (%)

normal sperm

(10 /mL)

6

Total sperm

Morphology

count (106/mL) (% normal)

Round

Neutrophils

cells

106/mL

10 /mL

6

6

(106/mL)
Dias et.

Seminoma

Control

p= 0.541

p= 0,019 ↓

p= 0.001 ↓

X

X

p= 0,003 ↓

p= 0.001 ↓

Seminoma/

Control

p= 0.478

p= 0.098

X

p= 0.340

X

p= <0.0001 ↓

p= <0.0001↓

Nonseminoma

Seminoma

p= 0.0943

p= 0.0644

X

X

p= 0.022 ↑

p= 0.576

X

p= 0.105

p= 0.868

p= 0.822

Nonseminoma

Seminoma

X

X

X

X

X

p= 0.004 ↓

p= 0.001↓

X

X

X

Nonseminoma

Control

p= 0.7044

p= 0.6936

p= 0.0136↓

X

X

p= 0.0015 ↓

p= 0.0084↓

X

X

X

X

X

X

al (2019)
(35)

Sposito
et. al

p= <0.0001↓ p= 0.304

p= 0.577

Nonseminoma

(2017)
(36)
Fraietta
et. al
(2010)
(20)
Liguori
et. al
(2008)
(21)
Dias et.
al (2019)
(39)

Statistically significant decrease; ↑ Statistically significant increase; X Parameter not analyzed.
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some reports show that the non-seminoma subtype
may lead to more impaired semen quality. Therefore,
a better understanding of the molecular and pathophysiological mechanisms of TGCTs is necessary to
enable the distinct measurement of how these subtypes interfere with the patient’s fertility potential.

6.

ABBREVIATIONS

8.

7.

TGCT = Testicular Germ Cell Tumor
DES = Diethylstilbestrol
HPG = Hypothalamus-pituitary-gonadal axis
FSH = Follicle Stimulating hormone
AFP = Alpha fetoprotein
hCG = Human chorionic gonadotropin
LDH = Lactic dehydrogenase
WHO = World Health Organization
GCNIS = Germ cell neoplasia in situ
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ABSTRACT

ARTICLE INFO

Purpose: Proteomic biomarkers have been emerging as alternative methods to the gold
standard procedures of cystoscopy and urine cytology in the diagnosis and surveillance
of bladder cancer (BC). This review aims to update the state of the art of proteomics
research and diagnosis in BC.
Materials and Methods: We reviewed the current literature related to BC research on
urinary, tissue, blood and cell line proteomics, using the Pubmed database.
Findings: Two urinary protein biomarkers are FDA-approved (NMP22® and BTA®
tests), only if performed along with cystoscopy for surveillance after initial diagnosis,
but not in the primary diagnostic setting due to high false-positive rates in case of
infections, stones and hematuria. There are a great number of non-FDA approved
proteins being studied, with good preliminary results; panels of proteins seem valuable
tools to be refined in ongoing trials. Blood proteins are a bigger challenge, because
of the complexity of the serum protein profile and the scarcity of blood proteomic
studies in BC. Previous studies with the BC tissue proteome do not correlate well
with the urinary proteome, likely due to the tumor heterogeneity. Cell line proteomic
research helps in the understanding of basic mechanisms that drive BC development
and progression; the main difficulty is culturing low-grade tumors in vitro, which
represents the majority of BC tumors in clinical practice.
Conclusion: Protein biomarkers have promising value in the diagnosis, surveillance
and prognostic of BC. Urine is the most appropriate body fluid for biomarker research
in BC due to its easiness of sampling, stability and enrichment of shed and secreted
tumor-specific proteins. Panels of biomarkers may exhibit higher sensitivity than
single proteins in the diagnosis of BC at larger populations due to clinical and tumor
heterogeneity. Prospective clinical trials are warranted to validate the relevance of
proteomic data in the clinical management of BC.

INTRODUCTION
Bladder cancer (BC) represents the 9th
most common cancer in the World. In Brazil,
9.480 new cases were estimated in 2018 (1, 2). The
most common histology is the transitional cell
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carcinoma, accounting for about 95% of cases.
The majority of the patients are diagnosed at an
early stage and with localized disease, with approximately 70-80% having non-invasive disease (Ta,
T1, Tis), and the remaining 20-30% presenting the
muscle invasive disease subtype (3). Non-invasive
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tumors have a relapse risk of 31% to 78% within
5 years of diagnosis in the low-risk and high-risk
subgroups, respectively, whereas progression risk
ranges from 0.8% to 47%, respectively (4).
Despite the advances in new biomarkers,
the gold standard for BC diagnosis and follow-up is still based on cystoscopy and urinary
cytology (5). Cytology has high specificity (8090%) but low sensitivity (25-48%), especially
for low-grade tumors (6). Consequently, the
definitive diagnosis depends on the identification of the bladder lesion after cystoscopy and
biopsy, an invasive and expensive method that
usually requires hospitalization (7).
Novel molecular biomarkers have been
explored for the noninvasive surveillance of
non-muscle invasive bladder cancer (NMIBC),
with the potential to minimize the number of
control cystoscopies, and to offer a lower-cost
approach for cancer monitoring. In the high-risk patient subgroup, the differentiation between NMIBC and muscle-invasive bladder cancer (MIBC) is also of great interest, because it
can modify or intensify the surveillance protocol (8). Besides that, new molecular biomarkers
may also play an important role as predictors
of treatment response (9) with potential better
accuracy than clinical or cellular parameters
described so far, such as the prognostic value of
skeletal muscle index after radical cystectomy
(10), or the neutrophil-to-lymphocyte ratio for
assessing the response to intravesical treatment
with BCG (11). Therefore, this review aimed to
update the state of the art of proteomics research in BC, focusing on urinary, cancer tissue,
blood and cell lines proteomics studies.
MATERIALS AND METHODS
We reviewed the current literature that investigated the BC proteome in urine, tissue, blood
and cell lines. Relevant articles were searched in
the Pubmed database (http://www.pubmed.gov),
using the key words “bladder cancer”, “urotelial
carcinoma”, “urinary proteomics”, “tissue proteomics”, “blood proteomics” and “cell lines proteomics”, in several combinations. Only articles written in English were included.

Urinary proteomics
Urinary proteins are composed of plasma proteins after they pass through the glomeruli, as well as of those secreted by the urothelium itself. Urinary proteomic studies have
identified candidate biomarkers for urogenital
diseases, such as acute kidney injury and bladder cancer (12-14). The direct contact with
the bladder tumor makes the urinary proteome
a prominent clinical source for the search of
biomarkers, since it can directly reflect the BC
biology due to the presence of specific proteins
that could represent the tumor molecular phenotype at a certain moment (15, 16). Moreover,
the analysis of urine samples is a non-invasive
method that is easier than blood to sample; these atributes have established urine as a good
source of urinary biomarkers for BC diagnosis
and surveillance. We list below a brief review of
the main urine protein biomarkers.
FDA-approved urine protein biomarkers
The Food and Drug Administration (FDA)
has approved the use of five urine-based tests
commercially available. Three of them detect DNA,
RNA or protein changes in urinary cells (UroVysion® Fluorescent In Situ Hybridization, Cxbladder™ and ImmunoCyt™), and the other two quantify proteins released into the urine (NMP22® and
BTA® tests) (9, 17). The UroVysion® FISH test detects the aneuploidy of chromosomes 3, 7 and 17,
and loss of both 9p21 loci in malignant urothelial
cells, showing a diagnostic sensitivity of 87.3%
and specificity of 71.4% (18). Cxbladder™ measures
the urine mRNA levels of five cancer biomarkers,
and combines this information with clinical variables to generate a final binary classification with
a sensitivity of 85% and specificity of 82% (19).
ImmunoCyt™ is an immunocytochemical test that
uses fluorescent-labeled antibodies to detect three
proteins commonly found in malignant urothelial
cells: glycosylated carcinoembryonic antigen and
two less glycosylated mucins. The sensitivity of
ImmunoCyt™ ranges from 38.5% to 92.1% across
all tumor grades and is generally more sensitive
than standard voided cytology. However, the specificity (62% to 84.2%) of ImmunoCyt™ is inferior
to cytology (20).
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The NMP22® test is available with the
comercial name of NMP22 Bladder Chek®, (Alere, Waltham, Mass., USA). It detects the nuclear
mitotic apparatus protein 1 (NUMA1), also called
Nuclear matrix protein-22 (NMP22). This protein
is released by apoptotic cells into the urine, and
is 25-fold overexpressed in BC cells compared to
benign urothelium cells (21). The test is approved for surveillance after initial treatment and for
early diagnosis in high-risk cases. Its sensitivity
and specificity vary depending on the number of
lesions and the tumor grade. Besides the volume
of tumor tissue, tumor grade is an additional variable that influences NMP22 levels, with better
sensitivity seen for high-grade tumors (22). For
the quantitative NMP22 test, sensitivity is around
69% and specificity around 77%, while for the
qualitative NMP22 test sensitivity is around 58%
and specificity 88% (23, 24). NMP22 has a high
rate of false-positive in cases of infections, stones, hematuria or previous instrumentation, with
lower specificity compared to urine cytology (25).
Although it has a high sensitivity, the high rate of
false positive tests represents the most important
limitation for its implementation in routine NMIBC management.
The bladder tumor antigen test (BTA® test)
identifies a basement membrane antigen related
to human complement factor H that is increased
in the urine of BC patients. It is also available
in both qualitative (BTA stat®) and quantitative (BTA TRAK®) formats. The BTA stat® test is a
single step, qualitative immunochromatographic
assay for the detection of bladder tumor associated antigen. This protein protects BC cells from
complement-mediated lysis (26). The BTA TRAK®
is a quantitative test that is more sensitive than
the BTA stat® (27). Both tend to show false positives in the presence of inflammation, hematuria
and other genitourinary malignancies, resulting in
lower specificity than urine cytology. Their sensitivity and specificity are around 65% and 75%,
respectively (23, 28). The FDA has approved both
tests, but only as a companion diagnostic tool
with cystoscopy (29).
Despite the approval of these tests by the
FDA, they have not yet been incorporated into the
American Urological Association or in the Euro-

pean Association of Urology clinical guidelines
for BC diagnosis and surveillance (30).
NON-FDA Approved urine protein biomarkers
Novel urinary protein biomarkers have
been studied to complement the clinical information provided by the above-mentioned FDA-approved tests. Table-1 displays a summary from the
literature with the most promising novel urinary
protein biomarkers. Relative differences in expression of several proteins such as keratins have been
observed when comparing normal urothelium to
BC. Urothelial cytokeratins are predictors of cell
death that can be released into the urine in the
presence of cancer. Cytokeratin 8 (KRT8) and 18
(KRT18) are the most studied ones, detected by
immunological assays (ELISA), with sensitivity
ranging from 50 to 61% and specificity ranging
from 63 to 97%, but with high false-positive rates, being positive in many epithelial cancers, and
limited sensibility to low-grade tumors (31-33).
The Urinary Bladder Cancer assay (UBC-enzyme-linked immunosorbent assay, IDL Biotech, Borlange, Sweden) is a test that evaluates cytokeratins 8 and 18 in the urine from urothelial tumors,
and some studies suggested it performed better
than BTA stat test and NMP22 (34). Cytokeratin
20 (KRT20) urinary expression, evaluated by reverse transcription (RT)-polimerase chain reaction
(PCR) assay, shows 78 to 87% sensitivity and 56 to
80% specificity, but poor sensitivity for low-grade
tumors (35).
BLCA-1 and BLCA-4 (bladder cancer markers 1 and 4) are two transcription factors that
are found in early stages of BC tissues, even before
the appearance of a visible tumor (28), and have
no interference with infection, smoking, catheterization or cystitis (36). BLCA-4 is expressed in the
normal urothelium of a bladder containing tumor,
but not in bladder tissue unaffected by cancer. This
was demonstrated in a study where 51 normal tested individuals were negative for BLCA-4 expression, whereas 53 out of 55 samples from patients
with BC were positive. Its sensitivity ranges from
89 to 96% and specificity from 90 to 100% (37,
38). BLCA-1 is detectable in urine from patients
with BC by immunoassays. It is also detectable in
tumor tissue, but not in normal adjacent areas or
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Table 1 - Non-FDA Approved potencial urinary protein biomarkers for bladder cancer detection.
Proteins

Reference

Subjects

Sensivity

Specificity

Mian et al. 2000 (34)

54 histologically UCC, 186 controls

65%

92%

Mi et al. 2018 (35)

2291 BC cases, 1182 controls

79%

90%

Bladder cancer markers 1
(BLCA-1)

Myers-Irvin et al. 2005 (39)

25 BC patients, 46 controls

80%

87%

Bladder cancer markers 4
(BLCA-4)

Konety et al. 2000 (37)

54 BC patients, 51 controls

89-96%

90-100%

Aurora A kinase (AURKA)

de Martino et al. 2015 (40)

122 BC patients, 66 controls with
hematuria

83.6%

65.2%

Theodorescu et al. 2006 (43)

31 BC patients, 11 healthy individuals,
and 138 patients with non-malignant
genitourinary disease

100%

73%

4 urinary biomarkers
(PGRMC1, COL1A1,
UMOD and COL3A1)

Schiffer et al., 2009 (44)

71 NMIBC and 56 MIBC patients, 297
controls

92%

68%

116 urinary proteins

Frantzi et al, 2016 (45)

341 BC patients and 110 controls

91%

68%

Cytokeratin 8 and 18
(KRT8 and KRT18)
Cytokeratin 20 (KRT20)

Panel of 22 urinary
proteins

in bladder tissue from healthy donors. It was detected in 20 of 25 urine samples from BC patients,
but only in 6 of 46 normal, high risk, prostate or
renal cancer samples, and its expression did not
correlate with tumor grade. The sensivity and specificity were 80% and 87%, respectively (39).
Aurora A kinase (AURKA) is a cell-cycle associated kinase that regulates mitosis and is expressed in BC tissue samples. It was already linked to
BC progression and correlates with stage, grade and
prognosis. It also has a good performance in discriminating low-grade BC from normal urothelium, by
the Aura Tek FDP TestTM in urine, which can detect
BC recurrence, especialy in patients with haematuria.
The sensitivity and specificity of AURKA were 83.6
and 65.2%, respectively (40, 41).
Some glycoproteins can be found in low
and high-grade NMIBC. Sixty-three glycoproteins
were exclusively identified in cancer samples
compared with healthy controls, such as increased expression of urinary stem-cell marker CD44,
which was associated with high-grade MIBC and
poor prognosis (42).
The analysis of panels of urinary proteins
is also an interesting approach. Previous studies

from Theodorescu et al. (2006), Schiffer et al.
(2009) and Frantzi et al. (2016) have already demonstrated that this approach may increase the
sensitivity of the BC diagnosis, although the specificity range is still suboptimal (43-45) (Table-1).
Chen et al. have found that the combination of
decreased levels of epidermal growth factor (EGF),
and increased levels of serum amyloid A-4 protein
(SAA4) had higher diagnostic capacity in discriminating BC from hernia patients than either marker alone (46). Members of the serum amyloid A
(SAA) family of acute-phase proteins are expressed in inflammation, but the knowlodge of alterations of SAA4 levels in cancer is still limited. The
cytoplasmic domain of the human proEGF transmembrane region was reported as a novel suppressor of human thyroid carcinoma cell motility
and cathepsin L-mediated elastinolytic invasion
(47, 48).
The iTRAQ (isobaric tag for relative and
absolute quantitation) technique was also applied
to discover proteins with differential levels between pooled urine samples from controls and BC patients with different grades/stages, and the results
revealed 55 proteins elevated in BC patients; Wes-
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tern blot confirmed the levels of apolipoprotein
A-I (APOA1), apolipoprotein A-II (APOA2), heparin cofactor 2 (SERPIND1) precursor and peroxiredoxin-2 (PRDX2) were significantly higher in BC
samples. Commercial ELISA for APOA1 confirmed
its potential value for diagnosis (94.6% sensitivity, 92.0% specificity) and early detection (83.8%
sensitivity and 94.0% specificity). Later, the same
group used Liquid Chromatography Multiple Reaction Monitoring-Mass Spectrometry (LC-MRM/
MS) approach, and found 12 proteins with higher
concentrations in the BC group than in the hernia and urinary tract infection/hematuria groups,
generating a six-peptide marker panel (afamin
- AFM, adiponectin - ADIPOQ, complement C4
gamma chain, APOA2 precursor, ceruloplasmin CP, and prothrombin - F2). The AUC was 0.814,
with a 76.3% positive predictive value, and a
77.5% negative predictive value (49, 50).
Besides the main goal of developing protein biomarkers for diagnosis of primary tumor
and its surveillance, the distinction of NMIBC and
MIBC is also of great interest, because it can dramatically change the management of the disease.
Survivin is an anti-apoptotic protein correlated
with bladder cancer diagnosis, higher tumor grade and stage, that is also a predictor of invasiveness (51-53). Another prospective study used mass
spectrometry to identify a panel of proteins able
to discriminate MIBC from NMIBC, which were
then validated in additional samples from healthy
volunteers, and patients with malignant and nonmalignant genitourinary conditions. Four sequenced polypeptides (uromodulin - UMOD, collagen
alpha-1(I) chain - COL1A1, collagen alpha-1(III)
chain - COL3A1, and membrane-associated progesterone receptor component 1 - PGRMC1) formed a panel predictive of MIBC, with sensitivity
of 81% and specificity of 57%. A model including
tumor grade and panel polypeptide levels improved sensitivity to 92% and specificity to 68% (54).
In addition to evaluating proteins diluted
in urine, proteins confined to urinary exosomes
are also of great interest. Exosomes are small extracellular vesicles (EVs) with a significant role in
different steps of cancer development. These EVs
are present in nearly all human body fluids, including urine, and particularly enriched in tumor

microenvironment, making them a field of big
interest and research for BC biomarkers. Alterations in the content of EVs in BC, particularly in
genetic material and protein levels were previously observed (55). Looking specifically to proteins,
we have some examples. The tumor-associated
calcium-signal transducer 2 (TACSTD2), a cell-surface glycoprotein, is elevated in BC exosomes;
TACSTD2 concentrations measured by LC-MRM/
MS were 6.5-fold higher in BC urinary EVs than
in hernia urinary EVs (p=0.02, AUC=0.735) (56).
Furthermore, EVs purified from the urine of high-grade BC contained significantly higher EGF-like
repeat and discoidin I-like domain-containing
protein 3 (EDIL-3) levels than exosomes from the
urine of healthy controls. EDIL-3 is an extracellular matrix glycoprotein released from endothelial
cells and mediates endothelial cell attachment and
migration; it is also related to BC progression (57).
Alpha-1-antitrypsin (SERPIN1) and Histone H2B
type 1-K (HIST1H2BK) were found in high levels
in urinary EVs, and when HIST1H2BK is present,
it elevates to 3-fold higher the chance of recurrence (58). Increased Periostin (POSTN)-rich EVs
demonstrated higher chance of progression and
poor prognosis (59).
Tissue proteomics
Although urinary proteomic studies may
provide valuable insights into tumor biology, this
information relates only indirectly to the tumor
microenvironment, via its secreted proteins. Thus,
the analysis of urine proteome does not allow a
full description of the molecular alterations underlying BC. In this context, the direct investigation
of proteins present in BC tissues may improve our
understanding of the tumor metabolism, growth
and invasiveness in a more direct and in-depth
manner. Moreover, it may enhance the understanding about the relationship between tumor and
urinary BC proteomes. Table-2 summarizes the
most promising novel tissue protein biomarkers.
A great number of studies has tried to correlate the urinary proteome with tissue proteome
in BC. This is a very difficult task, because BC is
highly heterogeneous, and the individual molecular profile has a significant impact on the disease outcome. Some examples of these proteins are
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Table 2 - Potential tissue protein biomarkers in Bladder Cancer.
Protein

Subjects

Context

Results

35 patients with stage pTapT2 + cancer

Prediction of
invasiveness

Decreased PFN1 expression in invasive (T2)
versus high risk non-invasive (T1G3) tumors,
correlation with poor prognosis and increased
mortality

32 patients with stage
pTa-pT2+

Prediction of
progression

Potential marker for discriminating BC stages,
association with tumor progression

Bladder cancer-associated
protein (BLCAP)
Moreira et al., 2010 (64)

120 bladder specimens:
histologically normal or
various tumor stages

Prediction of
progression,
prognostic value

Loss of BLCAP expression confers a poorer
prognosis for patients

Cystatin B (CSTB)
Feldman et al., 2009 (63)

37 BC and 35 normal
urothelial specimens

Prediction of
recurrence and
progression

Increased CSTB expression correlated with
stage and grade, recurrence and progression

Maspin
Kramer et al., 2010 (66)

162 patients with stages
pTa-T1 cancer (NMIBC)

Prediction of
recurrence and
progression

Low Maspin expression correlated to tumor
progression and recurrence

340 patients with BC of all
stages

Prediction of
recurrence,
progression and
survival

For NMIBC, higher CAIX was associated with
poorer recurrence-free survival. In MIBC
patients who underwent cystectomy, higher
CAIX related to worse overall survival

152 patients who
underwent radical
cystectomy

Response
to adjuvant
chemotherapy
and survival

High CCND1 levels associated with diseasespecific survival in patients treated with
adjuvant chemotherapy

TP53, p21, p27kip1 and p107
Shariat et al., 2012 (69)

324 BC patients with
pT1-T2 who received
radical cystectomy

Prediction of
recurrence and
survival

Increased prediction accuracy for disease
recurrence and cancer specific mortality by
15.6% and 14.8%, respectively (p <0.001)

Cathepsin E, Maspin, PLK1,
survivin Fristrup et al., 2012
(70)

693 patients with stages
pTa-T1 cancer (NMIBC)

Prediction of
progression

Expression of cathepsin E, maspin, Plk1,
and survivin significantly associated with
progression to stage T2-T4 bladder cancer

Androgen receptor, JMJD2A
and LSD1-AR
Kauffman et al., 2011 (71)

72 patients who
underwent radical
cystectomy

Prediction of
progression and
survival

Significant reduced expression associated with
cancer stage progression, muscle invasion and
lymph node metastasis

Profilin-1 (PFN1)
Zoidakis et al., 2012 (60)

Histone H2B (H2B) and Zinc
finger protein 335 (NIF-1)
Frantzi et al., 2013 (61)

Carbonic anhydrase 9 (CAIX)
Klatte et al., 2009 (67)

Cyclin D1 (CCND1)
Seiler et al., 2014 (68)

profilin-1 (PFN1), zinc finger protein 335 (NIF-1),
histone H2B (H2B), phosphoglycerate mutase 1
(PGAM1), cystatin B (CSTB), and bladder cancer-associated protein (BLCAP).
PFN1 belongs to the family of profilins
which are small actin-binding proteins regulating
the dynamics of actin polymerization and cell motility. This protein was found to be differentially

expressed in the urine of MIBC patients, compared
to NMIBC and benign controls, with high interindividual variability. Using a tissue microarray
analysis, a marked decrease of PFN1 expression
was observed in the epithelial cells of invasive (T2)
versus high risk non-invasive (T1G3) tumors, which was strongly correlated with poor prognosis
and increased mortality (60).
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H2B (protein associated with DNA damage response) and NIF-1 (protein involved in histone methyltransferase activity and in nuclear
receptor-mediated transcription) were analyzed
in urine samples by ELISA, and in BC tissue by
immunohistochemistry; results support changes in
expression of both proteins in tumor progression,
denoting a potential marker for discriminating BC
stages (61).
Another study of urinary and tissue correlation found PGAM1, a vital enzyme in glycolytic
pathway that catalyzes the conversion of 3-phosphoglycerate to 2-phosphoglycerate, to be important in tumorigenesis, invasion and metastasis of
BC. Immunohistochemical data showed increased
expression of PGAM1 in BC tissue correlated with
severity of histological grade. The downregulation
of PGAM1 upregulated its substrate 3-phosphoglycerate, with consequent downregulation of
2-phosphoglycerate, inhibiting aerobic glycolysis
and oxidative pentose phosphate pathway (oxPPP), an essential mechanism to cancer cell proliferation. These findings suggest PGAM1 might be
a promising therapeutic target (62).
CSTB is an inhibitor of cathepsin proteases. Cathepsin proteases seem to be increased in
cancer, and the balance of the protease/inhibitor
axis may play an important role. Increased expression of cystatin B in BC tissue correlated with
stage and grade, recurrence and progression (63).
BLCAP is an 87-amino acid, evolutionarily conserved protein, with an unknown cellular
function. Its expression and cellular localization
were studied in benign bladder urothelium and
urothelial carcinomas. Interestingly, BC patients
were categorized into four groups based on expression levels and subcellular localization of
BLCAP; the increased expression of this protein
confers a poorer prognosis for patients (64). Tissue-based molecular markers can have prognostic
value not only in BC, but also in upper tract urothelial carcinoma (UTUC) (65).
Maspin is a protein of the family of serine
protease inhibitors that participates in angiogenesis and metastasis in tumor tissues; in a study with
162 patients with stages pTa-T1 NMIBC, maspin
expression predicted progression with a sensitivity
of 95% and a specificity of 70% (p <0.001); and

recurrence, with a sensitivity of 52% and specificity of 67% (p <0.05) (66).
Carbonic anhydrase 9 (CAIX) was investigated in 340 patients with BC of all stages. All
normal urothelial tissue samples were negative for
CAIX expression, whereas 71% of BC expressed
CAIX. For NMIBC, higher CAIX expression was
associated with poorer recurrence-free survival
and, for T1 tumors, a 6.5-fold higher risk of progression into MIBC. In patients who underwent
cystectomy, higher CAIX expression was associated with worse overall survival (67).
Cyclin D1 (CCND1) is an important promoter of the cell cycle, whose amplification status
was evaluated by fluorescence in situ hybridization and immunohistochemistry on tissue microarrays from 152 lymph node-positive urothelial
BC treated by cystectomy and lymphadenectomy.
CCND1 amplification status and CyclinD1 expression were independent risk factors in BC metastasis, and high nuclear CyclinD1 expression in lymph node metastases predicted favorable response
to chemotherapy (68).
Combinations of markers may also have
accurate prediction. Cell cycle related proteins
(p53, pRB, p21 and p27) were tested in 324 BC
patients with pT1-T2 who received radical cystectomy. The results showed increased prediction
accuracy for disease recurrence and cancer specific mortality by 15.6% and 14.8%, respectively (p
<0.001) (69).
Another study evaluated the protein expression of cathepsin E, maspin, polo-like kinase
1 (Plk1), and survivin in 693 patients with stages
pTa-T1 NMIBC; these proteins were found to be
significantly associated with progression to stage
T2 to T4 cancer (70).
The expression of Androgen receptor (AR),
JMJD2A and LSD1 (recently discovered AR coregulator proteins that mediate AR-dependent transcription) were analysed in 72 radical cystectomy
specimens by immunohistochemistry. A significant
reduction in all three proteins occurred with cancer
stage progression, muscle invasion, extravesical extension, and lymph node metastasis (71).
A recent study stratified three groups of
NMIBC tumors based on the tissue proteomic pattern, named NMIBC Proteomic subtypes (NPS).
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The first group (NPS1), with predominant pathology of high stage and grade tumors, overexpresses proteins related to immune and inflammatory
reactions, cell proliferation and DNA damage response; the second group (NPS2) presented with
mixed pathology tumors, and proteins implicated
on epithelial to mesenchymal transition; finally,
the third group (NPS3) presented predominant pathology of low stage and grade tumors, with luminal and differentiation markers. NPS1 had the
closest proteomic profile of MIBC (72).

(8/127) tumors, mainly due to the difficulty of
culturing low-grade tumors in vitro, although
low-grade tumors represent the vast majority of
clinical BC (80).
Proteomic studies using BC cell lines have
already shown some interesting findings. Welton
et al. examined EVs from HT1376 BC cell line,
and identified 353 proteins, with elevated levels
of Platelet glycoprotein 4 (CD36), CD44 antigen
(CD44), Trophoblast glycoprotein (TPBG), basigin
(BSG), and 5’-nucleotidase (NT5E) (81). Beckham
et al. showed that EVs secreted from high-grade
BC cell lines leaded to angiogenesis and migration of tumor and endothelial cells, mediated by
EDIL3 protein (57). The proteomics of T24 BC cell
line identified overexpression of cullin-3 (CUL3),
a protein involved in ubiquitination, whose silencing leads to decreased cell proliferation and migration. This protein was associated with higher
tumor stage, agressiviness and metastasis (82).
The upregulation of hypoxia-related proteins was also seen on three different BC cell lines
(T24, 5637 and HT1376), for example, for hypoxia-inducible fator 1-alpha (HIF1A) and its transcriptionally-regulated protein carbonic anhydrase
9 (CA9). Increased levels of lactate biosynthesis
were also observed, indicating anaerobic metabolism, associated with enhanced epithelial to mesenchymal transition features. The interesting fact
is that these effects were reversed by reoxygenation, mediated by glycoproteins, opening a potential pathway to target treatment studies in future
(83).

Blood proteomics
Whole blood is collected in a minimally
invasive manner, and presents a more complex
proteomic profile, which may lead to lower sensitivity (73). The analysis of changes in the serum
protein profile of BC patients can reveal the complex interplay between tumor tissue and the surrounding vascular microenvironment. Proteomic
studies using blood are scarce in comparison to
urine samples (74).
Bansal et al. described five differentially
expressed proteins in BC, of which two (Protein
S100-A8 - S100A8 and Protein S100-A9 - S100A9)
were accurately capable (AUC 0.94) of differentiating BC from healthy controls (75). Schwamborn
et al. have studied the proteomic patterns of serum samples from BC patients compared to controls, achieving 96.4% of sensitivity and 86.5%
of specificity in diagnosis of BC (76). Lee et al.
found that plasma proteins involved in inflammatory responses were upregulated, while proteins
of cytoskeleton and cytoskeletal regulation were
downregulated (77).

CONCLUSIONS

Cell lines proteomics
Cell lines originated from BC are essential
tools for basic research, since they can offer the
access to mutations and tumor biology without
the need to directly access BC tissue (78, 79). A
recent systematic review described 127 human BC
cell lines, out of which 103 have available molecular data, and 69 were profiled by at least one
“omic” technology. The most frequently characterized cell lines are HT-1197, T24, and TCCSUP.
Only a small number of these human BC cell
lines are of low stage (12/127) and low-grade

The analysis of molecular profiling data
reveals that BC is highly heterogeneous, but this
detailed molecular characterization seems to be
a good strategy to establish better diagnostic,
follow-up and treatment interventions, towards an increasingly personalized medicine (8, 84).
Novel biomarkers can also decrease the economic
burden associated with invasive procedures, frequently associated with hospitalization and complications. Panels of biomarkers may be an alternative to increase the sensitivity of the tests for BC
diagnosis. Although the currently studied protein
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ABSTRACT

ARTICLE INFO

Purpose: To evaluate the erectile function in patients who underwent partial penectomy
and identify factors associated with penile functional status.
Materials and Methods: We identified patients who underwent partial penectomy due to
penile cancer between 2009 and 2014. Clinical and pathological characteristics included
patient age at the time of diagnosis, obesity, hypertension, dyslipidemia, diabetes,
smoking, metabolic syndrome, Eastern Cooperative Oncology Group (ECOG) status,
penile shaft length, tumor size, primary tumor stage (pT), clinical nodal status, and local
recurrence. Erectile function was assessed prospectively with the International Index of
Erectile Function (IIEF-5) at least 3 months after partial penectomy.
Results: A total of 81 patients met analysis criteria. At the diagnosis, the median age
was 62 years (range from 30 to 88). Median follow-up was 17 months (IQR 7-36). Of
total patients, 37 (45%) had T2 or higher disease. Clinically positive nodes were present
in 16 (20%) patients and seven (8.6%) developed local recurrence. Fifty patients (62%)
had erectile dysfunction (ED) after partial penectomy, 30% had moderate or severe
erectile dysfunction scores. Patients with ED versus without ED were similar in baseline
characteristics except for age, penile shaft length, and presence of inguinal adenopathy
(p <0.05). Multivariate analysis using logistic regression confirmed that older patients,
shorter penile shaft length, and clinically positive lymph node were significantly
associated with ED.
Conclusion: Partial penectomy due to penile cancer provides adequate local control
of the disease, however, proper counselling is important especially in relation to ED
consequences. Preservation of penile length yields to more optimal erectile recovery.

INTRODUCTION
Penile cancer is a rare malignancy in North America and Europe with a reported incidence of
less than 1 per 100.000 men (1). However, the incidence is higher in some areas of Asia, Africa, and
South America. The highest incidence rate of penile
cancer is reported in Brazil ranging from 2.9 to 6.8
per 100.000. Nonetheless, there is variability even wi-

Leonardo Lima Monteiro
https://orcid.org/0000-0002-0014-4755

Keywords:
Penile Neoplasms; Erectile
Dysfunction; Amputation
Int Braz J Urol. 2021; 47: 515-22

_____________________
Submitted for publication:
February 18, 2019
_____________________
Accepted after revision:
October 06, 2020
_____________________
Published as Ahead of Print:
December 20, 2020

thin Brazil, where the highest incidence is reported in
populations living in the Northeast region, reaching
5.7% of the male neoplasias (2,3). Penile cancer has a
multifactorial aetiology, and several risk factors have
been identified, such as phimosis, smoking, human
papilloma virus infection, and chronic inflammatory
states (4-6). The vast majority of tumours are squamous cell carcinoma (SCC) (7). The treatment option
for penile cancer is complete excision of the tumor
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dL, blood pressure ≥130/85 millimeters of mercury,
body mass index (BMI) ≥30. Erectile function was assessed according to the International Index of Erectile
Function (IIEF-5) after partial penectomy. The length
of the penis shaft was performed with the penis in a
flaccid state, measured in centimeters using a rigid
ruler from the pubic bone to the end of the shaft.
The possible scores for the IIEF-5 range from 5
to 25, a score of 1- 5 is awarded to each of the 5
questions, and ED was classified into five categories based on the scores: severe (5-7), moderate
(8-11), mild to moderate (12-16), mild (17-21), and
no ED (22-25). The patients answered the questionnaire only once, at least 3 months after surgery
(range from 3 to 6 months).
Continuous variables are presented as median
and categorical variables are reported with frequency
count and percent. Univariable analysis was performed using the Pearson Chi-Square and Mann-Whitney tests for categorical and numerical outcomes,
respectively. The Kaplan-Meier method was applied
to estimate the overall and recurrence-free survival.
For including the shaft size into the main statistical
analyses performed, an outlier test was done, based
on the mean and variance of the shaft measurements.
Clinicopathological factors were evaluated using univariate and multivariate regression models to find
predictors of erectile dysfunction. Variables with a p
value <0.6 were entered in the multivariate model
(logistic regression), where results with p <0.05 were
considered to have statistical significance. The power
of the procedure lies in the fact that the variables are
introduced into the regression in the order of their
significance. A Receiver Operating Characteristics
(ROC) curve was also performed to understand the
fit of the regression model. The data analysis for this
study was generated using the Real Statistics Resource Pack software (Release 5.4).

with negative margins. Partial amputation is the traditional procedure and is indicated for invasive distal
lesions (stages T2-T4) and large T1 tumors (8). The
disease itself or the treatment affects corporal image,
self-esteem, genital sensibility, and frequently impairing sexual function or micturition. There is a paucity
of studies regarding the erectile function of patients
undergoing partial penectomy. We hypothesized that
partial penectomy due to penile cancer may impair
erectile function and clinicopathological characteristics could be correlated with erectile dysfunction
(ED). The purpose of this study was to evaluate the
erectile function in patients who underwent partial
penectomy, and the possible associations between ED
and clinicopathological characteristics.
MATERIAL AND METHODS
Under IRB approval (58147916.1.0000.5205),
we reviewed the records of 81 patients who underwent partial penectomy due to penile cancer at
two centers, Pernambuco Cancer Hospital and McGill
University Health Centre, between 2009 and 2014
that fit the inclusion criteria. Partial penectomy was
performed to treat patients with invasive malignance of the penis when organ-sparing surgery was not
possible. A guillotine amputation of the penis at least few millimetres proximal to the gross lesion was
performed but leaving 1cm of uninvolved urethra
protruding from the amputated stump. The inclusion
criteria were as follow: histopathological confirmation of penile cancer, Eastern Cooperative Oncology
Group (ECOG) Performance Status ≤2, satisfactory
baseline sexual intercourse prior to surgery (obtained during interview), and absence of unresectable
lymph node and/or distant metastasis. Clinical and
pathological characteristic that were collected included patient age at the time of diagnosis, obesity,
hypertension, dyslipidemia, diabetes, smoking, metabolic syndrome, ECOG, penile shaft length, tumor
size and primary penile tumor stage (pT), clinical
status of lymph node, and local recurrence. Staging
was performed according to the 7th edition of tumor-node-metastasis (TNM) classification (9). Metabolic syndrome was diagnosed when any three of
the following factors were present: triglyceride level
≥150 milligrams per deciliter of blood (mg/dL), HDL
cholesterol of ≤40mg/dL, fasting glucose of ≥100mg/

RESULTS
At the diagnosis, the median age was 62
years (range from 30 to 88). Overall, 37 (45%) had
T2 or higher disease and 16 (20%) have clinically
positive nodes. Nine patients (11.1%) had a positive
surgical margin. After a median follow-up was 17
months (IQR 7-36), seven (8.6%) developed local recurrence. Regarding the clinical characteristics, 18
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Table 1 - Baseline clinical and pathological characteristics.

(22%) of the patients presented metabolic syndrome
and 37 (45.7%) were smokers (Table-1). The mean tumor size was 3.35cm±1.53 SD. Fifty patients (61.7%)
had erectile dysfunction after partial penectomy. In
this group of patients, the degree of ED was mild in
9 (11.2%), mild to moderate in 17 (21%), moderate
in 9 (11.2%), and severe in 15 (18.3%). Patients with
ED versus those without ED were similar in baseline characteristics except for age, penile shaft length
and clinical nodal status (p <0.05, see Table-2). Five-year overall and recurrence-free survival rates were
84% and 82%, respectively (Figure-1). On multivariate analysis, older age (OR 1.12, 95% CI 1.04-1.19,
p=0.001), higher postoperative penile shaft length
(OR 0.39, 95% CI 0.17-0.87, p=0.021), and clinically
positive lymph node (OR 3.34, 95% CI 1.12-9.94,
p=0.020) were significantly associated with erectile
dysfunction. The ROC curve demonstrates that the fit
of the model was very accurate with an Area Under
the Curve (AUC) of 0.88 for ED.

No. pts

81

Median age at diagnosis

62 (30 – 88)

Median ± SD residual penile shaft length (cm)

5 ± 10.5)
1.57 (3 –

Mean ± SD tumor size (cm)

3.3 ± 1.53

Pathological T stage, Nº pts (%):
Ta

2 (2.5)

T1

42 (51.8)

T2

35 (43.2)

T3

2 (2.5)

Clinically positive lymph nodes, Nº pts (%):
Yes

23 (28.4)

No

58 (71.6)

Positive surgical margins, Nº pts (%)
Yes

9 (11.1)

No

72 (88.9)

Local recurrence, Nº pts (%):
Yes
No
BMI ≥ 30, Nº pts (%):

DISCUSSION
Penile cancer is most common in developing countries where it accounts for up to 10%
of cancers in men (1). It has significant physiological as well as psychological effects on the patient. These effects arise from the cancer diagnosis
itself and the treatment consequences. Our study
demonstrated that partial penectomy provides excellent local control of the disease with acceptable
maintenance of sexual function.
Partial penectomy provides local control of
the disease while decreasing extent of disfiguration
(10, 11). Horenblas published in 2014 the experience of 56 years in surgical treatment of penile cancer
from a single center (12). In this retrospective study,
408 patients underwent a partial amputation, 29% of
them experienced recurrent disease during follow-up
of 65 months, including only local recurrence in 4%,
locoregional in 4%, local and distance recurrence in
1%, and regional and/or distant recurrence in 20%.
The overall survival rate was 67% (95% CI 64-70). Five-year CSS was 81% (95% CI 78-84). For early stage
penile cancer, pathological T1/T2, a National Cancer
Database analysis reported the largest cohort on the
survival outcomes of the different surgical approa-

7 (8.6)
74 (91.4)

Yes

24 (29.6)

No

57 (70.4)

Hypertension, Nº pts (%):
Yes

35 (43.2)

No

46 (56.8)

Dyslipidemia, Nº pts (%):
Yes

31 (38.3)

No

50 (61.7)

Diabetes, Nº pts (%):
Yes

11 (13.6)

No

70 (86.4)

Metabolic Syndrome, Nº pts (%):
Yes

18 (22.2)

No

63 (77.8)

Smoker, Nº pts (%):
Yes

37 (45.7)

No

44 (54.3)

SD = Standard deviation; T = Tumor; Nº pts = Number of patients; BMI = Body
mass index.

ches. The majority of the surgical procedures offered
to patients were partial penectomy, corresponding
to 2.360 (56.79%) patients. In this group, most patients had a tumor size <3cm (59.7%), and the po-
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Table 2 - Clinical and pathological differences between patients without and with ED.
Variables
Nº. pts
Age years (median)
Penile Shaft Length, cm (median)
Tumor size, cm (mean ± SD)

No. Pts without ED (%)

No. Pts with ED (%)

p Value

31 (38.3)

50 (61.7)

54

64

0.0037

5.5±1.1

4.5±1.8

0.0004

3.49±0.85

3.26±1.84

0.07

Metabolic Syndrome

0.06

Yes

06 (9.4)

24 (24.0)

No

25 (80.6)

38 (76.0)

Obesity (BMI ≥30)

0.056

Yes

13 (41.9)

11 (22.0)

No

18 (58.1)

39 (78.0)

Hypertension

0.229

Yes

16 (51.6)

19 (38.0)

No

15 (48.4)

31 (62.0)

Dyslipidemia

0.315

Yes

14 (45.2)

17/50 (34.0)

No

17 (54.8)

33/50 (66.0)

Diabetes

0.089

Yes

03 (09.7)

08 (16.0)

No

28 (90.3)

42 (84.0)

Smoker

0.941

Yes

14 (45.2)

23 (46.0)

No

17 (54.8)

27 (54.0)

Local recurrence

0.58

Yes

02 (6.5)

05 (10.0)

No

29 (93.5)

45 (90.0)

Pathological T stage

0.321

< T2

19 (61.3)

25 (50)

≥ T2

12 (38.7)

25 (50)

Yes

4 (12.9)

5 (10.0)

No

27 (87.1)

45 (90.0)

Positive surgical margins

Clinically positive lymph nodes

0.686
0.015

Yes

4 (12.9)

19 (38)

No

27 (87.1)

31 (62)

ED = Erectile dysfunction; Nº pts = Number of patients; SD = Standard deviation; BMI = Body mass index; T = Tumor.
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Figure 1 - A Kaplan-Maier overall (A) and recurrence-free (B) survival curve.
A

B

sitive margin rate was 7.2%. The 3-, 5- and 10
year overall survival rates were 92%, 87% and
73%, respectively (13). In our cohort, similar
observations were noted regarding 5-year overall and recurrence-free survival 84% and 82%,
respectively, mean tumor size of 3.35±1.53cm,
and local recurrence in 8.6% of patients. These
outcomes reinforce the therapeutic role of partial penectomy in patients with localized invasive penile cancer.
Maintenance of adequate sexual function is a very common concern for men undergoing treatment for penile cancer. Patients

treated for penile cancer by various methods
reported that they would choose a treatment
with lower long-term survival if it increases the
chances of remaining sexually potent (14). Few
studies had evaluated the effects of partial penectomy on erectile function for penile cancer
patients. While partial penectomy may reduce
the length of the penis by more than 25%, there
may still be sufficient residual tissue for successful vaginal penetration (15). Romero (16) assessed 18 patients pre- and post-operatively using
IIEF questionnaire in patients who underwent
partial penectomy due to penile cancer. They

519

IBJU | ERECTILE FUNCTION AFTER PARTIAL PENECTOMY

observed that only 55.6% of patients reported
erectile function of the penile stump that allowed sexual intercourse. The rest of the patients
had significantly reduced erectile function after
surgery. One of the largest cohort (n=36) of patients
who underwent partial penectomy showed IIEF
scores were 50% lower on erectile function when
compared with healthy men with a mean IIEF score
for erectile function of 11.30±9.32 (17). Recently,
a prospective study with 43 patients reported statistically significant reduction of erectile function
after partial penectomy where IIEF-15 score decreased from 26.70±3.07 to 17.81±10.66 (18). Age was
negatively associated with erectile function (19).
A multicenter study by Sansalone (20) enrolled 25
patients who underwent partial penectomy due to
penile cancer. They reported significant decrease of erectile function postoperatively; IIEF mean
score decreased from 28.68±1.04 to 21.28±3.07 (p
<0.001). Another small study of 10 patients treated with partial penectomy and reconstruction with
ventral fenestrated flap technique demonstrated
the average IIEF score in the preoperative period
was 21.6, one month postoperatively was 13, and
40 months postoperatively was 19.7 (mild erectile
dysfunction) (21). In 2004, Rempelakos reported the
largest cohort in which sexual function after partial
penectomy was assessed (22). From 227 patients,
only 26% of patients maintained satisfactory erection. In contrast, two small studies showed excellent different outcomes regarding erectile function
after partial penectomy (11, 23). Perhaps the preoperative evaluation of patients at a date very close
to surgery represents the moment of greater anxiety and activity of the disease and, consequently,
explains this result. Age was a significant predictor
for worse sexual potency after surgery (24).
Our analyses showed that most patients,
approximately 62% of the patients had erectile
dysfunction after partial penectomy due to penile
cancer. However, only 30% of patients presented
moderate or severe erectile dysfunction after the
procedure. Approximately 50% of them retained satisfactory erectile function, patients with IIEF score
≥21 (mild or no erectile dysfunction). Risk factors
for erectile dysfunction such as obesity, hypertension, dyslipidemia and smoking between patients
with and without erectile dysfunction was not signi-

ficantly different. The logistic regression performed
confirmed the importance of age, shaft size and the
presence of clinically positive lymph nodes in association with erectile dysfunction. Older patients
were negatively associated with erectile function
that is consistent with previous study (20). Penile
shaft length was associated with erectile function after partial penectomy; smaller shaft length increased
possibility of erectile dysfunction. The exact cause
of erectile dysfunction among men with clinically
positive nodes is uncertain but may be multifactorial
including anxiety or depression related to advanced
stage, the burden of additional therapy or other yet
unexplained factors that require further study.
To our knowledge, this is the second largest
study regarding erectile function in patients who
underwent partial penectomy due to penile cancer.
Besides, this is the first study that combines clinical and pathological characteristics in identifying
factors associated with erectile dysfunction in the
patients. Our study confirms that partial penectomy due to penile cancer provides good oncological control of the disease. Moreover, patients can
retain erectile function if they have early diagnosis
and lower volume of disease especially in younger
patients with localized disease and longer residual
penile shaft length after surgery. The scarce literature available on the effects of partial penectomy
on erectile function for penile cancer patients is listed in Table-3.
Limitations to our study include retrospective approach with its inherent selection bias and
unmeasured confounding variables. Further, we
did not measure psychological problems, such as
depression and anxiety, which are risk factors for
erectile dysfunction.
CONCLUSION
Partial penectomy for penile cancer provides adequate control of the disease, however,
proper counselling is important especially in relation to ED consequences. Preservation of penile
length yields to more optimal erectile recovery.
CONFLICT OF INTEREST
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Table 3 - Erectile function after partial penectomy.
Author

Questionnaire

Number of patients

Pre-op (mean)

Pos-op (mean)

No data

227

No data

26% satisfactory

Yu et al., 2016 (18)

IIEF

43

26.70±3.07

17.81±10.66

Kieffer et al., 2014 (17)

IIEF

36

No data

11.30±9.32

Sansolone et al., 2017 (20)

IIEF

25

28.68±1.04

21.28±3.07

< 0.001

Romero et al., 2005 (16)

IIEF

18

* 29.56±1.42

* 19.39±12.44

< 0.012

Santos-Lopes et al., 2018
(19)

IIEF

16

23.4±4,4

16.6±0.001

< 0.001

D’Ancona et al., 1997 (23)

OSFQ

14

100% normal

64% normal /
slightly decreased

Alei et al., 2012 (21)

IIEF

10

21.6

19.7

Wan et al., 2018 (11)

IIEF

8

11.75±1.83

20.38±2.26

Present study, 2018

IIEF

81

100% satisfactory
erections

16.18±7.08

Rempelakos et al., 2004
(22)

p-value

< 0.01

< 0.05

*Median; IIEF = International index of erectile function; OSFQ = Overall sexual functioning questionnaire.
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COMMENT
Penile cancer is rare in industrialized countries, and the incidence is higher in regions of Africa,
Asia and South America (1, 2). Partial penectomy is generally indicated for invasive distal tumor and has
a great impact on sexuality, body image and mental health (3). However, there are few studies evaluating
the impact of partial penectomy on erectile function of penile cancer patients.
In this interesting paper, the authors evaluate the erectile function of patients who underwent
partial penectomy at two centers and identify factors associated with penile functional status. Satisfactory baseline sexual intercourse was obtained during interview prior to surgery and erectile function was
assessed according to the International Index of Erectile Function (IIEF-5) after the procedure. Although
approximately 62% of the patients had erectile dysfunction (ED) after partial penectomy, the degree of
ED was mild in 9 (11.2%) cases, mild to moderate in 17 (21%), moderate in 9 (11.2%), and severe in 15
(18.3%) cases. Interestingly, risk factors for ED such as obesity, hypertension, dyslipidemia and smoking
between patients with and without ED was not significantly different. However, smaller penile shaft
length, clinically positive lymph node and older age significantly increased the incidence of ED (4).
Male sexuality is a complex phenomenon comprising emotional, physical, and relational aspects
and can be deeply affected by cancer treatment (5). The ED etiology may be multifactorial, and psychological aspects can play an important role in these cases. Feelings of shame due to the small penis size
and the absence of the glans are some reasons for not resuming sexual intercourse by patients after
undergoing partial penectomy (6). Depression, social anxiety and sexual performance anxiety are very
common in these patients because of malignant disease and body image changes. According to a recent
publication, sexual performance anxiety can affect 9-25% of men and contributes to psychogenic ED (7).
Partial penectomy provides excellent local control of the disease. However, it can psychologically
affect patients and impair sexual function, especially erectile function. Therefore, patients should be
advised of this possibility.
The present study has some limitations, such as failure to measure psychological problems like
depression and anxiety, which are risk factors for ED. However, the authors present the second largest
study regarding erectile function in patients who underwent partial penectomy due to penile cancer. The
authors deserve congratulations for the important report in this paper.
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ABSTRACT

ARTICLE INFO

Objectives: Develop and validate a new and simplified score for evaluating the lower
urinary tract symptoms in men.
Materials and methods: We modified the existing visual prostate symptom score,
including changes in the images, sequence, and new alternatives, resulting in a new
visual score (LUTS visual score-LUTS-V). For the validation of the new tool, we used the
International Prostatic Symptom Score as the gold-standard and the new LUTS-V to 306
men. The total IPSS score and the total LUTS-V score of each subject were evaluated to
determine the agreement between the two instruments. ROC curve was used to evaluate
the diagnostic accuracy and best cut-off of LUTS-V. Sensitivity, specificity, and diagnostic
odds ratios were used to describe the diagnostic properties.
Results: The mean age of the participants was 59 [52-87] years. There was a significant
correlation between LUTS-V and IPSS. (r=0.72 (p <0.0001). The Bland-Altman analyzes
demonstrate good agreement between the two questionnaires (bias=5.6%). LUTS-V
demonstrated excellent diagnostic accuracy in detecting the most serious cases with an
area under the ROC curve of 83% [78-87%] 95% CI. p <0.001). LUTS-V >4 was the best
threshold, with a sensitivity of 74% and specificity of 78%.
Conclusions: LUTS-V is a simple, self-administered tool with a significant discriminatory
power to identify subjects with moderate to severe LUTS and may represent a useful
instrument for the diagnosis and follow-up of men with urinary symptoms.

INTRODUCTION
Lower urinary tract symptoms (LUTS) comprise a variety of urinary symptoms and are shared
among adult men(1, 2). They can be detrimental to
the quality of life of affected individuals and are frequently associated with other clinical conditions such
as diabetes, neurological disorders, and erectile dysfunction (3, 4). LUTS are common, hurt the quality of
life, and generally justify a diagnostic evaluation and
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treatment, leading to increased costs for the individual and the community (5, 6).
The Assessment of men with LUTS must be
focused and take into account all aspects that might
be relevant to the differential diagnosis, enabling the
clinician to identify symptom severity and associated
bother and recognize those who require a more thorough evaluation (7).
Different guidelines recommend using a validated symptom questionnaire in the initial evalua-
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tion of men with LUTS (7, 8). Patient-reported outcome assessments are considered useful tools for
characterizing symptom burden and health-related
quality of life, and they are playing an increasing
role in clinical decision-making (9). The International Prostate Symptom Score (IPSS) is the most
widely used questionnaire for evaluating men with
LUTS (10). An additional question evaluates the
impact of LUTS on quality of life (11). It stratifies
patients in terms of symptom severity and may be
used to monitor disease progression and response
to treatment (12).
The use of patient-reported outcome measures may be limited by their extension or the
complexity of their questions and response options. Ideally, they should be as short as possible,
enabling easy and rapid completion, which may
help expand their usage and improve their accuracy (13).
Patients with a low education level have
been demonstrated to have difficulty completing
the IPSS accurately (14). The problem in understanding the IPSS questions, even for men with a
relatively high education level, often leads patients
to ask for help when completing the questionnaire. Low literacy increases the risk of unwarranted
interference in patient responses (14, 15). The use
of simplified, more accessible instruments has been
proposed to ease questionnaire completion and
minimize interference (16, 17).
The Visual Prostate Symptom Score (VPSS)
created by van der Walt et al., comprises pictograms designed to evaluate three of the seven symptoms evaluated in the IPSS: urinary frequency,
nocturia, weak stream and also their impact on the
quality of life. The VPSS significantly correlates
with IPSS and can be completed with no assistance
by a higher proportion of men with limited education, indicating it may be more useful than the
IPSS for illiterate patients or men with a low education level (16).
Despite its improved applicability (18), the
VPSS has some limitations. According to a 2016
study, items that evaluate nocturia and quality of
life were deemed unclear by many participants,
and the dark pictogram background was also significantly criticized. Suggested improvements included the use of larger images for the pictogra-

ms depicting urinary frequency and nocturia and
the inclusion of images depicting urinary urgency
(19). Although not previously highlighted, we
found additional limitations, including the lack of
an option for nocturia zero times, typical values
for daytime urinary frequency, such as four micturition/day, are scored as increased frequency. The
difficulty in interpreting the micturating flow and
the use of multiple pictograms for quality of life
results in a “ceiling or floor” effect.
We hypothesized that this pictogram would
successfully discriminate more severe LUTS in men
with a low burden to the respondents. This study
aimed to develop and validate a new simplified visual score for the Assessment of men with LUTS.
MATERIALS AND METHODS
This study was approved by the Research
Ethics Committee of the State University of Feira de
Santana under protocol no. 64704017.7.0000.0053,
position statement 2.052.761, and all participants
provided written informed consent.
By modifying the Visual Prostate Symptom Score (VPSS) (16), we developed a new visual score (LUTS-V). From the VPSS settings, we
made the following changes in this new version:
a) changes in the size of the images, the sequence and pattern of pictograms; b) inclusion of late
response (the possibility of the absence of nocturia was added and grouped the daytime frequencies); c) conceptual adjustments and reduction in
the number of options from seven to four for the
questions about daytime and nocturnal frequency;
d) reduction of possibilities for answering a question about the quality of life from 7 to 3 options.
The authors reviewed the LUTS-V score to ensure
the original content of the VPSS had been maintained and to detect inconsistencies with the new
version. The results were submitted to a committee
composed of two urologists specialized in voiding
dysfunction, one physical therapist and one nurse.
In a pilot study, LUTS-V was administered
to 50 men aged >40 years. Respondents were asked
about their understanding of the questions and whether the response options were clear. After the committee made minor adjustments, the test version of
the instrument was concluded (Figure-1).
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Figure 1 - Pictograms in which the patient indicates his assessment of the force of his urinary stream (question 1), urinary
frequency during the night (question 2), and day (question 3), and his feelings about his bladder symptoms (quality of life
question).

LUTS-V = Lower urinary tract symptoms visual score.
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Men older than 40 years who presented
to a urological outpatient unit met our inclusion
criteria. We used the following exclusion criteria: a history of urological surgery in the past 12
months, an acute change in general health status during follow-up. The study cohort consisted
of consecutive men who attended urologist office
visits between January 2018 and June 2018. Participants were asked to complete both the LUTS-V
and the IPSS surveys at baseline.
The questionnaires were self-administered in a private and quiet room. Patients could
ask for the assistance of a designated researcher
in case of difficulty understanding or completing
the surveys. Illiterate men completed the questionnaires in the form of a structured interview. Due
to the instrument’s visual nature, instructions for
participants from different instructional levels did
not differ. Additional directions were occasionally
necessary for IPSS. After completing LUTS-V, all
participants were asked if they had understood
each of the items and had found suitable answers.
The COSMIN (Consensus-based Standards
for the Selection of Health Status Measurement
Instruments) guidelines were used to guide analysis and report (20).
Data were expressed as medians and interquartile ranges, or absolute values and fractions.
The Mann-Whitney U test was used to compare
continuous variables, while the chi-square and
Fisher’s exact tests were used to compare categorical variables.
The IPSS (score of 0 to 7 indicates mild
symptoms, 8 to 19 indicates moderate symptoms, and 20 to 35 indicates severe symptoms),
and LUTS-V (range: 0-11 points) were applied
to all subjects.
The total IPSS and LUTS-V scores for each
subject were used to determine the agreement between the two instruments using Bland-Altman
analysis and Spearman’s correlation plot.
A ROC curve was used to evaluate the
diagnostic accuracy and the best cut-off point
for LUTS-V. Diagnostic properties (criteria validity) were described in terms of sensitivity, specificity, and diagnostic odds ratios.
Uroflowmetry was used as a reference
standard for the construct validity analysis of

LUTS-V through hypothesis testing and to determine the maximum urinary flow (Qmax). We
expected the urinary flow rate to decrease as
the total LUTS-V score increased.
ANOVA was used to compare these data
and evaluate between-group differences and linear trends.
The time necessary for completion (in minutes) of each questionnaire (IPSS and LUTS-V)
was measured to assess the respondent burden.
All tests were two-sided, with a p <0.05
considered statistically significant GraphPad
Prism, version 8.03, were used for data analysis.
RESULTS
We evaluated 306 men aged 59 [52-67]
years, 26 (8.7%) of whom had severe symptoms,
while 99 (33%) had moderate symptoms, and 175
(58.3%) had mild symptoms according to the IPSS
(Table-1). We found a positive correlation between the IPSS and the LUTS-V total scores (r=0.72;
95% CI: [0.65-0.77]; p <0.0001) (Figure-2), including quality of life (r=0.76; 95% CI: [0.69-0.83]; p
<0.0001).
The Bland-Altman analysis showed
good agreement between the two questionnaires (Figure-2) (bias=0.056; p <0.001). Maximum
urinary flow rates were found to be significantly lower in moderate and severe cases when
compared to those with mild symptoms, i.e.,
12mL/s [8-18] and 17 mL/s [13-25], respectively
(p <0.001), with a median difference of 5mL/s.
Furthermore, maximum urinary flow rates decreased in correlation with the pictograms
depicting the force of the urinary stream, with
the following median Qmax values: A=17.5 [1316], B=15 [11-23], C=12 [8-18], and D=9.3 [5.712.2] mL/s (A to D; p <0.001) (Figure-3).
We found LUTS-V to have excellent
diagnostic accuracy in detecting more severe
cases, with an area under the ROC curve of 83%
(95% CI: [78-87%]; p <0.001).The cut-off value
of ≥4 points yielded a sensitivity of 74% and a
specificity of 78%. These properties perform a
negative predictive value of 81% and a positive
predictive value of 71% in this scenario.
Median completion time was 0.51 [0.41-
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Figure 2: The figure shows the Spearman’s correlation between the IPSS and LUTS-V, including quality of life and BlandAltman plot showing agreement between the IPSS and LUTS-V.

IPSS = international prostate symptom score, LUTS-V = Lower urinary tract symptoms visual score

Figure 3 - Rates decreased in correlation with the pictograms depicting the urinary stream's force, with the following median
maximum urinary flow values.

Flow max = Maximum urinary flow. mL/s = milliliter per secon
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1.07] min for LUTS-V and 2.5 [2.2-3.4] min for
the IPSS (p <0.0001). 280 subjects (91.5%) completed both questionnaires without any help,
while the other 26 (8.5%) were interviewed. The
patients who needed assistance were significantly older (72 [62-74] versus 58 [51-64] years; p
<0.001) and had a lower education level (4 [2-7]
versus 11 [8-14] years of education; p <0.001).
DISCUSSION
Simplified questionnaires have been recommended in primary care as screening instruments, particularly for patients with known risk
factors, to aid in stratifying a condition and subsequent investigation into the potential worsening
of detrimental health issues such as erectile dysfunction (22). The use of simplified instruments to
detect LUTS in primary care settings has also been
reported (23, 24).
Pictograms have been increasingly used
among these simplified instruments. Descazeaud at all. (18), which aimed to validate a French
pictogram score for evaluating LUTS, has found
comparable diagnostic properties to the IPSS; however, although very similar to the VPSS, the authors included a pictogram for urinary urgency,
expanding the scope of symptoms assessed in
their score. In a different visual analog scale proposed by Da et al. (25) and termed the GEA scale,
Table 1 - General and demographic characteristics of 306
patients.
General and demographic
characteristics

Median [IQR]

0

59 (52-66)

Schooling in years

11 (8-13.7)

Score do IPSS

6 (3-12)

Score do LUTS-V

3 (2-5)

Marital status (%)
Not married

11.4%

Married

80.7%

Divorced

6.5%

Widower

1.3%

the authors used pictograms for all the IPSS questions to test its applicability (completion time and
need for assistance).
The high sensitivity and specificity yielded by LUTS-V with a cut-off score of ≥4 points
(classified as severe) enable this instrument as a
useful screening tool, as it allows for the selective
referral of individuals at higher risk to specialized
care according to specific guidelines (22).
The completion time for LUTS-V was
much shorter than for the IPSS. All men completed the new pictogram, even those who were older
and had a lower education level.
We observed an excellent agreement between the quality of life as measured by the IPSS
and LUTS-V. Moreover, the reductions of response
options improve patient comprehension and reduce the ‘respondent’s burden. These results are
similar to those found by Crawford and colleagues
(26) when developing and validating their simplified instrument UWIN (Urgency, Weak Stream,
Incomplete Emptying, and Nocturia), which also
contains fewer response options regarding the
quality of life.
Uroflowmetry is the most widely used urodynamic study in clinical practice. The maximum
urinary flow rate (Qmax) is the most commonly
used variable to define voiding dysfunction. Qmax
<10mL/s in men has a positive predictive value for
detecting obstruction of 88%. Our findings correlate with those of other studies validating the
VPSS concerning urodynamic data (27). Similarly
to Rogel’s research, which validated the Analogical Uroflowmetry tool (ANUF) (28), our urinary
stream pictograms were directly correlated with
maximum flow rates.
The “LUTS-V” was completed more quickly,
who found it easier to understand. Its applicability,
use of somewhat entertaining pictograms, and diagnostic properties enable LUTS-V as an alternative to
the IPSS and may warrant its full implementation in
primary care settings. We believe such actions would
considerably benefit men’s health, particularly in the
screening of more severe cases.
The main limitations of this study were
the design of the single-center evaluation, and
that contemplate only 3 of the seven questions
of the IPSS, including the omission of an item to
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assess urinary urgency. Therefore, more research
is needed to overcome the restrictions mentioned
above and to determine the potential advantage of
LUTS-V in primary care services with a low prevalence of severe cases and scarce resources.

6.

7.

CONCLUSIONS
LUTS-V is a simple, self-administered tool
with a significant discriminating power to identify patients with moderate to severe symptoms. It
may be a useful and quick self-administered alternative tool to the IPSS for the diagnosis and
follow-up of men with LUTS.
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COMMENT

The manuscript features a modified visual scoring system for lower urinary tract symptoms
(LUTS) that has a potential for broader use and might be particularly useful for countries with a relevant percentage of individuals with low education levels. According to the World Bank the regional rate
(2018) of illiterate people is 6% in Latin America and the Caribbean, 21% in the Middle East and North
Africa, 26% in India, 4% in East Asia and the Pacific, and 25% in the Arab World. On average 14% of
the World population is illiterate. Therefore, an easy system to characterize urologic symptoms of these
patients will facilitate their access to national health systems and appropriate treatment.
According to LUTS and standard instruments Johnson et al. found that patients with limited education or literacy levels demonstrated profound inability to understand the AUA-SS with only 16% able
to fully understand the AUA-SS. Moreover, 60% of those who completed the AUA-SS questionnaire reportedly did not understand it (1). In a comment David F. Penson from University of Southern California
at Los Angeles replied to the use of these standard instruments: “If we cannot be assured of their validity
in patients with low literacy skills, how can we provide these vulnerable patients with optimal care?”
Ten years ago van der Walt et al. developed a new Visual Prostate Symptom Score (VPSS) using
pictures rather than words to assess lower urinary tract symptoms (LUTS) and found a significant correlation with the IPSS, Q max. and Qave.. VPSS could be completed without assistance by a greater
proportion of men with limited education (2).
This article presents a new visual score (LUTS-V) with some modifications of the VPSS (3). The
goal was to further simplify the present pictograms and the authors evaluated the applicability. Despite the respectable intention of this study that finally justified publication, many limitations became
apparent during the review process. With respect to the IPSS questionnaire, urinary urgency items were
omitted. The pictograms had to be modified to bring the number of day/nighttime micturitions more in
line with ICS standards. Finally, the question remains if this modified visual scoring systems adds substantially to the existing literature.
Nevertheless, the improvement of care of this underprivileged and also underreported group of
patients is necessary. Further creative studies should add symptoms like urgency to the pictograms that
will stimulate the broader use of visual scoring systems. In this regard also cultural aspects must be taken
into account. These efforts will hopefully be supported by national health systems.
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ABSTRACT

ARTICLE INFO

Introduction: Nocturnal enuresis is a highly incident chronic disorder that generates
countless problems to the child and their parents. Bed-wetting has significant negative
impacts on self-esteem and the performance of children. The aim of the current study is
to assess the quality of life of enuretic children, as well as its association to sex and age.
Patients and Methods: Thirty-nine enuretic children (23 boys) and 49 healthy children
(27 boys) without any history of previous treatment for enuresis or voiding dysfunction
were included. Age ranged between 6 and 11 years old. The “AUQEI” questionnaire was
applied in a private environment to all children by the same researcher (psychologist) to
evaluate quality of life.
Results: Enuretic children displayed loss in quality of life when compared to non-enuretic
(35.9% of enuretic x 16.3% of non-enuretic, p=0.035). They were mostly affected in their
daily activities (p=0.02). No significant differences were found in the association of sex and
gender with quality of life. These results suggest that, children with nocturnal enuresis have
2.87 times more chances of having loss in quality of life compared to non-enuretic.
Conclusions: Enuresis has a great impact in quality of life of children. This impact is not
related to the age or sex of the child.

INTRODUCTION
Enuresis, according to the International
Children’s Continence Society, is defined as the
micturition that occurs inappropriately during
sleep by a child older than 5 years old whose age
should have already allowed such vesical control
to have been reached (1).
Enuresis, popularly known as “bed-wetting”, is highly frequent, being diagnosed with
a higher prevalence among boys than girls aged
6-13 years (2, 3). It is more common among chil-
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dren in families with history of enuresis and low
education level, decreasing the prevalence with
age (3). It is a problem that afflicts thousands of
children throughout the World affecting the development, self-esteem and performance of the
individual, as well as the relationship within and
outside of the family (4). Being a chronic disorder, it generates problems to the children and their
families (5). Its continuance may cause a high level of stress, negatively affecting self-esteem (6),
which may affect their QoL (QoL). Many enuretic
children will present behavioral and emotional
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problems and, when relevant, psychological evaluation and treatment are recommended (7).
Definitions of QoL are as numerous as the
methods of evaluating them and there is no consensus about its meaning. In the scientific literature,
there are numerous theoretical and methodological
controversies, mainly due to the multidimensional
and subjective concept, but also by the numerous
factors that influence in its construction as the object of evaluation or research (8, 9).
Studies on QoL in adults have progressed
substantially, whereas there are few studies focusing
on QoL in children. The interest in studying QoL in
children has only increased in the past decade (10).
Few studies have addressed QoL in children presenting enuresis. “Given that a major motivation in contemporary society is for individuals to experience a
life of quality, QoL should be adopted as the universal
outcome towards which all our efforts regarding children ultimately should be directed” (10).
We hypothesized that children presenting
with enuresis are more likely to have a decrease in
their quality of life. Therefore, the current study aims
to contribute to fill this gap and evaluate the QoL in
those children.
MATERIAL AND METHODS
This case-control study included 88 children
that were divided into 2 groups, Study Group (SG)
including thirty-nine children suffering from primary monosymptomatic enuresis seen at our Enuresis
Clinics, and Control Group (CG) including 49 healthy
children with the same background and controlled by
age and gender, interviewed at public schools in our
area. The classification of primary monosymptomatic enuresis includes those children that have never
being dry during the night for a period of six months
or more and have no other symptoms rather than
enuresis.
To exclude those with daytime voiding dysfunction (non-monosymptomatic enuresis) and those
with secondary enuresis in the study group, a thorough medical history was taken. In non-enuretic children (CG), the past medical history was also gathered
to exclude previous treatment for enuresis or voiding
dysfunction. It was also excluded those, either enuretic and non-enuretic, with other chronic diseases,

and history of previous treatment or undergoing treatment for enuresis.
The study was approved by the university research ethics committee (Protocol #: 1283.329.2007)
and all parents or legal guardians of the participating
children signed an informed consent.
To assess QoL the AUQEI (Autoquestionnaire Qualité De Vie Enfant Imagé) questionnaire (11),
validated in Brazil in the year 2000 by Assumpção
(12), was applied to all children. Its current version
consists of 26 questions or areas that explore family relationships, social activities, health, bodily
functions and separation, 18 of them contained in
4 dimensions or factors: 1) Daily Activites: issues
relating to activities at school, meals, bedtime, and
going to a medical appointment (questions 1, 2, 4,
5, 8); 2) Family: issues related to their opinion about
their parents, their familie’s opinions about them, and
their opinions about themselves (questions 3, 10, 13,
16, 18); 3) Recreation/Leisure: issues related to vacation, birthday and relationship with grandparents
(questions 11, 21, 25); 4) Autonomy: issues related to
independence, relationships with friends and school
evaluation (questions 15, 17, 19, 23, 24). The questionnaire is answered by the child, and the answers to
the questions are either “very unhappy”, “unhappy”,
“happy” and “very happy”, having the values of 0,
1, 2 and 3, respectively. The sum of all the questions
generates a score with a maximum of 78. Scores below 48 are considered as loss in QoL (11, 12). AUQUEI
has an internal reliability estimate by alpha Cronbach
coefficient of 0.87 for global evaluation and also for
each domain. In addition, each item is more correlated to its sub-domain than to the others.
During the first appointment at the Enuresis
Clinic, a multidisciplinary team (pediatric urologist,
nurse, and psychologist) evaluated the child. During
the psychological interview, the AUQEI questionnaire
was applied individually and the child answered it
with the help of the researcher. After the initial evaluation, all participating children were followed in the
clinic by all member of the team.
For the control group, the researcher went
to public schools and after authorization of the
school director and from the parents, the AUQEI
questionnaire was applied to children with matched age and sex to the study group, chosen at
random. The answering of the questionnaire was
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carried out with each child individually and in a
reserved room.
The primary endpoint of the study was to
evaluate if children with enuresis present impaired
QoL and as secondary endpoints we evaluated if gender or age influence in QoL. For a significance level
(alpha) of 0.05 (two-tailed) and a 80% power to detect
a change of 25% the sample size calculated was 40
patients with enuresis with a proportion of 1:1.25 for
the control group (50 patients). Association analyses
between study and control groups were done through
a contingency Table (2x2). For the association with
sex, QoL, enuresis, the Chi-Square test was used. To
assess the association between age and QoL it was
used the Student’s t-test. Values of p <0.05 were considered significant.
RESULTS
A total of 88 children were included in the
study, being 39 in SG, presenting monosymptomatic
primary enuresis (23 boys - 59%), and 49 in CG non-enuretic children (27 boys - 55.1%).
Of the 50 boys analyzed, 23 (46%) were enuretic, while of the 38 girls, 16 (42.1%) were enuretic
(p=0.716) (Table-1). The average age in the non-enuretic group was 8.41±1.41 years of age (6 to 11) and
in the enuretic group 8.26±1.57 years of age (6 to 11)
(p=0.635) (Table-1).
The analysis of the AUQEI questionnaires
of enuretic children showed that 14 of them (35.9%)
were faced with loss in QoL (score bellow 48), whi-

le in the non-enuretic group, only 8 displayed such
loss (16.3%) (p=0.035) (Figure-1). The median score
in SG was 49 (41-68) while in CG it was 51 (43-65)
(p=0.035) (Table-2). Children with enuresis presented
2.87 more chances of having loss in QoL compared to
non-enuretic (OR: 2.87 [1.061-8.069] 95% CI).
Only daily activities (function) presented difference between the groups (0.02) when all domains
of AUQUEI were evaluated separately (Table-2).
No difference was found when comparing
gender and QoL, being 50 [48-56] for boys and 50
[47-54] for girls (p=0.742). The same was true for age
and QoL, where no correlation was found (r=0.148;
p=0.167).
The present study demonstrates that children
with enuresis have lower QoL when compared to normal ones, with 2.87 times more chances of loss in
their QoL than those non-enuretic when evaluated
with the use of the AUQEI questionnaire.
The AUQEI questionnaire was validated for
assessing QoL in children (11, 12) younger than 12
years of age and was chosen for this study because
it is a generic instrument that makes the comparison
possible between QoL of children afflicted by a disease and those who are healthy.
Butler et al. (13) states that aside from
psychosocial problem, disruptive experiences in the
childhood apparently enhance the vulnerability to
enuresis. Moreover, the same author affirms that
enuretic children go through perplexity, humiliation,
social isolation, fear of being discovered and having
the feeling of immaturity. The parents of enuretic

Table 1 - Distribution of the children included in the study according to gender and age
Gender - n (%)

Total

Boys

Girls

CG

27 (55.1%)

22 (44.9)

49 (100%)

SG

23 (59%)

16 (41%)

39 (100%)

50 (56.8%)

38 (43.2%)

88 (100%)

Total

Age years

p-value

0.716
p-value

CG

8.56±1.45

8.23±1.38

SG

8,52±1.56

7.73±1.49

Total

8.41±1.41

8.26±1.57

0.635
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Figure 1 - Quality of Life in enuretic children compared to
non-enuretic ones (p=0.035).

children also suffer the impact of the problem (14,
15), usually relating the cause of enuresis to deep
sleep (16). Furthermore, studies suggest that enuretic
children have poor quality of sleep, which could indicate that sleep disorders can impact even more their
QoL (17).
A study by Moffat et al., demonstrated that
children that underwent enuresis treatment improved
the Piers-Harris Self-Concept Scale (a scale to monitor change in self-concept over time and has six sub-scores: behavioral adjustment, intellectual and school status, physical appearance and attributes, freedom

from anxiety, popularity, and happiness and satisfaction), especially those who had larger decrease in wet
nights, when compared with those not treated (18).
Monosymptomatic enuresis may also have a negative impact in the child’s perception of the quality of
attachment although caregivers reported no significant dissociative behavior (19). In addition, Mota et
al. showed an important association between enuresis and psychiatric disorders in children at 6 and 11
years age. Enuretic children showed higher prevalence of any psychiatrist, hyperactivity and oppositional
disorders compared with those without enuresis (20).
The analysis of our data showed significant
loss in QoL of enuretic children when compared to
those non-enuretic (p=0.035). It can also be observed from the results that over one third (35.9%) of
the enuretic children displayed a reduction in QoL,
meaning 2.87 times more chances of having loss in
their QoL compared to non-enuretic. Evaluating each
domain of the AUQUEI we observed that the most
affected domain was that of daily activities (function), which means that it impacts their day by day
life, and not impairing their relationship with their
families, leisure and autonomy.
On the other hand, in the non-enuretic group
a high percentage of loss in QoL was also found. A
16% prevalence of loss in QoL, in the control group,
is possibly related to low socio-economic level of the
children. These findings are in agreement of those of
Schast et al., that, although not only for monosymp-

Table 2 - Evaluation of QOL according to each domain of AUQUEI.
Domain
Quality of Life (Total)
Autonomy
Daily Activities
Recreation/Leisure
Family

Group

Median

25%
Percentile

75%
Percentile

SG

49.0

46.0

52.0

CG

51.0

52.0

56.5

SG

6.0

5.0

7.0

CG

6.0

5.0

7.0

SG

9.0

7.0

10.0

CG

10.0

9.0

11.0

SG

8.0

7.0

9.0

CG

8.0

6.0

9.0

SC

11.0

9.0

13.0

CG

11.0

10.0

12.0
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tomatic enuretic children, found that those suffering
from lower urinary symptoms have an impairment in
their QoL, especially those with day and night time
symptoms (21). In counterpart, Natale et al., found
that, in children with daytime urinary incontinence, health related QoL was significantly reduced in
their parent’s rating but not in child`s rating (22). In
agreement with these results, Nelli et al., 2019, have
demonstrated that enuresis had a significant impact
in QoL of children presenting sickle cell disease (23).
Our group have demonstrated that children
suffering from enuresis may be subject of punishment in up to 100%, including all kinds of punishment, from verbal to physical aggression, especially
in those families with history of enuresis and lower
educational level (24). This data may be associated
as one of the cause effects in the loss of QoL of these children. Therefore, this suggests that it would be
adequate to provide counseling to these children and
families, as it is suggested by Houts (25), who says
that, the bigger the psychological contact, the bigger
will the benefits be. In our Enuresis Clinic, we observe that children helped by the psychological team
tended to have better and faster treatment results.
Adding the evaluation of QoL when evaluating children with enuresis may help screening those children
that are suffering a greater impact from their enuresis and to propose different approach with a closer
psychological follow-up.
The likelihood of having enuresis among
boys and girls varies among different studies (26, 27).
A study in our country has showed no statistically
significant difference between boys and girls (28). In
agreement with the similar incidence of enuresis in
both genders, the evaluation of the impact of enuresis in QoL showed an absence of association with
gender. One also would expect that older children
would suffer more from having enuresis since they
have a more active social life and are more worried
about aspects related to their bodies and their behavior. It has been shown that as age increases a worsening in self-esteem occurs (16). In the opposite of
this thought, this study found no difference between
those children older and younger than 9 years of age.
The age of 9 years old was chosen because is in the
midline between 6 and 11 years of age in the children
included in this study.

This present study has some limitations.
The number of patients is small, but even though was sufficient to demonstrate the differences
in QoL between those with and without enuresis. Although AUQEI covers a lot of aspects it
is somewhat subjective, which could impair the
results. Other factors that could affect QoL were
not studied and further studies with uni- and
multivariate analysis need to be done to better investigate this matter in conjunction with
enuresis.
Studying QoL related to a specific disease may be difficult due to other social, cultural,
economic and familiar aspects that can interfere in this subject. The data presented herein
using a matched population strongly suggests
that those children with enuresis face a worsening in their QoL. These findings are important
for families and physicians dealing with enuretic children because their disease is frequently
seen as a minor problem, therefore been neglected and left aside, and its consequences
may affect the present and in many cases the
future of these children.
CONCLUSIONS
In conclusion, this study suggests that
enuretic children have low QoL when compared to non-enuretic ones. This finding reinforces the need of a reliable therapeutic approach
early in life, with a multidisciplinary group to
prevent them from this loss. Gender and age did
not influence in QoL in this population.
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COMMENT
Congratulations to the authors, not only for their excellent research, but also for their widely recognized dedication to the treatment of pediatric voiding dysfunction, which made them able to establish
a high quality public specialized medical servisse (1).
To evaluate quality of life in childhood is difficult and depends on various aspects, influenced by
culture and social environment. Medical conditions that disproportionately affect specific aspects of life
add a layer of complexity to employ “general” questionnaires: some diseases may harm children deeply,
despite showing no effects over many of the variables studied. I suspect that enuresis is one of those
illnesses.
Enuresis socio-psychological consequences are universal, but deeply influenced by cultural and
social aspects. For example, in cultures where sleep-overs are a common form of socialization for school-aged children, such as in the USA, not being able to participate in such activities are seriously limiting.
In Brazil, house conditions and ignorance impact on the families´ attitudes towards enuresis.
In our poor counties, it is common for children to share their beds and bedrooms with other people,
including adults. In those circumstances, complaints, disgust, and even swearing towards children are
common.
Also, illiterate parents have difficulties to understand enuresis as a disease, and tend to interpret
the problem as behavioral. Children are frequently punished or publically shamed after enuresis episodes,
“for them to learn”.
Even the non-availability of household facilities influence the tolerance of the families towards
enuresis: a family I used to treat changed their behavior towards the child from aggressive to tolerant
after saving enough money to buy a washing machine....
A practical aspect to consider is the difficulties to obtain governmental funding to treat enuretic children. Desmopressin and enuresis alarms are relatively expensive: each cost approximately 40
American dollars, and in our country minimum wages are circa 200 American dollars. Their price make
treatment impossible for a lot of poor children.
This research demonstrated the socio-psychological negative consequences of enuresis in children. Its results may facilitate our public services to prove the need for psychologists and social workers
in the multidisciplinary team dedicated to treating Pediatric Voiding dysfunction (1). Also, it documents
that paying for enuresis treatment, despite addressing a disease that does not imply death or disability, is
justified to treat or impede serious familiar and socio-psychological permanent problems.
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ABSTRACT

ARTICLE INFO

Introduction: When the vasectomy reversal (VR) fails, and the patient desires natural
conception with his sperm, vasectomy re-reversal (VRR) is the only alternative.
Purpose: To determine the VRR effectiveness and whether specific parameters can be
associated with its success.
Materials and Methods: We retrospectively evaluated 18 consecutive vasectomized
patients, who had failed their VR through bilateral vasovasostomy, and posteriorly were
submitted to VRR. The parameters of the study were: age of the patients, elapsed time
between vasectomy and VRR (V-VRRt), elapsed time between VR and VRR (VR-VRRt),
presence of spermatozoa in the proximal vas deferens fluid (SptzVDF) in the VRR and
results of semen analysis after VRR (SA-VRR).
Results: The mean of the age of the patients was 44.11±6.55 years (32.0-57.0), the mean
of V-VRRt was 11.76±6.46 years (1.5-25.0) and the mean of VR-VRRt was 2.13±2.27
years (0.5-10.0). SptzVDF in the VRR were found bilaterally in 8 patients, unilaterally in 4
and absent in 6. SA-VRR demonstrated normozoospermia in 9 patients, oligozoospermia
in 3 and azoospermia in 6, with patency rate of 66.67%. SA-VRR showed statistically
significant dependence only with SptzVDF in the VRR (p <0.01).
Conclusions: VRR was effective in restoring the obstruction in more than half of the
patients. Furthermore, the presence of spermatozoa in the vas deferens fluid was the
parameter associated with the VRR success.

INTRODUCTION
Vasectomy has been widely used as a surgical
contraception. In the United States, it was estimated
that 175.000 to 354.000 vasectomies have been performed annually between 1998 and 2002 (1), however around 4 to 6% of the vasectomized patients will
still desire to father children with their spermatozoa
(2), that can be treated by the vasectomy reversal
(VR), in vitro fertilization or intracytoplasmic sperm
injection of the oocytes with spermatozoa retrieved
from the patient (3, 4).
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The VR failure is defined as a persistent postoperative azoospermia, or a very good sperm concentration per mL with very small or even without
motility and/or associated with necrozoospermia.
In these cases, and when the patient desires natural
conception with his own sperm, the vasectomy re-reversal (VRR) is the only alternative for conceiving
a child, although a repeat microsurgery may be considered as a challenge for the urologist (5).
There are few articles on the VRR, most of
which are dated from the last decades (2, 5-8). Therefore, there is a need for more research, especially
using specific parameters to be associated with its re-
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Statistical Analysis

sults. The hypotheses of this study are that VRR could
be effective in a significant number of patients
and at least one specific parameter could be associated with its success, helping them to decide
on this repeat microsurgery.
In a consecutive vasectomized patients,
who had failed their VR through bilateral vasovasostomy and posteriorly were submitted to
VRR, the objectives of this study were to determine the VRR effectiveness and whether any
specific parameter could be associated with its
success.

All the parameters were analyzed in relation
to SA-VRR, employing ANOVA test if W test of Shapiro-Wilk and K² test of Bartlett showed normality
and homogeneity of the variance of the parameters,
respectively, otherwise Kruskal-Wallis’ chi-square test
(X²) was used. Pearson’s chi-square test (X²), Fisher’s
exact test and Cramer’s V test were used to verify the
independence of the parameters with SA-VRR.
It was adopted the confidence level greater than
99% and statistical difference of less than 1% (p <0.01).

MATERIALS AND METHODS

RESULTS

This article retrospectively evaluated 18
consecutive vasectomized patients who had failed their VR through bilateral vasovasostomy
(VV), posteriorly were submitted to VRR and
wanted the natural conception with their own
sperm. The follow-up period was 12 months or
more after the VRR. This study was approved on
the Institutional Board according to the ethical requirements for scientific publication (OF.
001.5/20).
The parameters of the study were: age
of the patients, the time elapsed between vasectomy and VRR (V-VRRt), the time elapsed between VR and VRR (VR-VRRt), the presence of
spermatozoa in the proximal vas deferens fluid
(SptzVDF) in the VRR and the semen analysis
after VRR (SA-VRR). The 2010 WHO laboratory
manual was the one used for semen analysis
evaluation and categorizing the patients as normozoospermic or otherwise (9).
In order to determine the SptzVFD in the
VRR, the fluid from the lumen of the proximal
vas deferens was collected by direct aspiration
and freshly analyzed under optical microscopy.
Whether spermatozoa were present in this fluid,
or when there were no such spermatozoa, but this
fluid had a clear appearance and flowed continuously from the vas deferens, the technique for
the reconstitution of the seminal pathway would
be the VV in a single plane with 9-0 nylon stitches, otherwise the reconstruction would be the
end-lateral microsurgical vasoepididimostomy
(VE) in a single plane with 10-0 nylon stitches.

All the data and the results of the parameters
of the study are summarized in Tables 1 and 2.
The mean age of the patients was 44.11±6.55
years (32.0 to 57.0), the mean of V-VRRt was
11.76±6.46 years (1.5 to 25.0), and the mean of VR-VRRt was 2.13±2.27 years (0.5 to 10.0).
SptzVDF in the VRR were found bilaterally
in 8 patients (44.44%), unilaterally in 4 (22.22%) and
absent in 6 (33.33%). The vas deferens fluids in all
VRR demonstrated spermatozoa, or when there were
no such spermatozoa, these fluids had a clear appearance and flowed continuously from the vas deferens,
indicating the absence of epididymal obstruction.
SA-VRR showed normozoospermia in 9
patients (50.00%), oligozoospermia in 3 patients
(16.67%) and azoospermia in 6 patients (33.33%),
with a patency rate of 66.67%.
The VR-VRRt was the only one parameter that satisfied the normality and the homogeneity of the variance, in relation to the SA-VRR (lowest value of normality was W=0.801,
p <0.060; highest value of homogeneity of variance was K²(2)=0.884, p <0.642), allowing to
use ANOVA test.
The age of the patients was not associated with SptzVDF in VRR (X²(2)=0.003,
p <0.998), nor with SA-VRR (X²(2)=0.090, p
<0.956). V-VRRt did not show any statistical
significant difference with SptzVDF in VRR
(F(2, 15)=2.517; p <0.114) nor with SA-VRR
(F(2, 15)=1.175; p <0.336). VR-VRRt did not
show any statistical significant difference with
SptzVDF in VRR (X²(2)=2.628; p <0.269), nor
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Table 1 – Data and results of the parameters of the study.
Patient
No.

Patient age
(years)

V-VRRt
(months)

VR-VRRt
(months)

SptzVDF
VR

SptzVDF
VRR

SA-VRR
Seminal volume / Sperm concentration /
Progressive motility / Normal sptz forms

1

32

48

9

ni

0

2.3mL / Absence of spermatozoa

2

42

300

12

ni

2

3.2mL / 55 x 106sptz/mL / 35% / 4%

3

39

96

11

ni

1

1.6mL / 54 x 106sptz/mL / 40% / 6%

4

47

120

36

ni

2

5.5mL / 25 x 106sptz/mL / 35% / 4%

5

40

132

18

1

2

2.1mL / 1 x106sptz/mL / < 1% / ni

6

57

288

120

ni

0

1.7mL / Absence of spermatozoa

7

43

96

6

0

0

3.8mL / Absence of spermatozoa

8

42

192

12

2

2

2.7mL / 27 x 106sptz/mL / 40% / 6%

9

48

228

19

2

2

1.5mL / 146 x 106sptz/mL / 32% / 5%

10

53

96

8

ni

0

2.8mL / Absence of spermatozoa

11

44

135

24

0

0

3.1mL / Absence of spermatozoa

12

45

192

54

2

2

3.6mL / 34 x 106sptz/mL / 35% / 4%

13

43

96

48

ni

1

1.9mL / 70 x 106sptz/mL / 33% / 5%

14

49

108

17

ni

2

2.5mL / 24 x 106sptz/mL / 44% / 6%

15

53

18

15

ni

1

2.2mL / 0.01 x 106sptz/mL / 0% / ni

16

44

156

15

ni

1

2.1mL / 11 x 106sptz/mL / 28% / 2%

17

41

181

26

2

2

2.0mL / 61 x 106sptz/mL / 37% / 6%

18

32

57

9

ni

0

1.5mL/ / Absence of spermatozoa

Sptz = spermatozoa; V-VRRt = time elapsed between vasectomy and vasectomy re-reversal (VRR); VR-VRRt = time elapsed between vasectomy reversal (VR) and
VRR; SptzVDF VR and SptzVDF VRR = presence of sptz in the vas deferens fluid in the VR and in the VRR, respectively, as follow, ni = no information (patients from
another urological centers); 0 = no sptz was found; 1 = sptz were found in only one of the vas deferens; 2: sptz were found in bilateral vas deferens; SA-VRR = semen
analysis after VRR.

with SA-VRR (X²(2)=2.569; p <0.277). In other
words, there is no statistical relation between
the age of the patients, V-VRRt and VR-VRRt
with the SptzVDF or with SA-VRR.
The SptzVDF in VRR and SA-VRR, using
Chi-square, Cramer’s V and Fisher’s exact tests, showed that there was no statistically significant independence between these two parameters (X²(4)=21,
p <0.000; V=0.764, Fisher p <0.000). As there was
a statistically significant dependence only between
SptzVDF and SA-VRR, SptzVDF was the parameter
associated with the VRR success.

DISCUSSION
VRR means to repeat a microsurgery that
has already been performed but, for this purpose, the
knowledge of its effectiveness and the parameters associated with its success would help the patient to
make his decision on this procedure.
Belker et al. (2) reported that VRR had lower
results than VR and, in a total of 222 VRR performed
before the year 1991, spermatozoa were found in the
SA-VRR in 75% of them, however there was no consensus among the parameters of VRR success.
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Table 2 – The presence of spermatozoa in the vas deferens fluid in the vasectomy re-reversal and the semen analysis after
this surgery.
SptzVDF
VRR

Semen analysis after the VRR (number of patients)
Azoospermia

Oligozoospermia

Normozoospermia

0

6

0

0

1

0

2

2

2

0

1

7

Sptz = spermatozoa; VRR = vasectomy re-reversal; SptzVDF VRR = presence of sptz in the vas deferens fluid in the VRR as follow; 0 = no sptz was found; 1 = sptz
were found in only one of the vas deferens; 2 = sptz were found in bilateral vas deferens.

Fox (5), studying 22 patients who had
failed their VR, concluded that the cause of the
obstruction of the seminal pathway, in the majority
of the cases, occurred at the anastomotic site and,
employing the two-layer VV, obtained spermatozoa
in the ejaculate in 64% of them. On the other hand,
Silber (10) suggested that, after a long time from vasectomy and using an accurate VV, the obstruction
could be secondary to the rupture of epididymal tubules.
Hernandez et al. (6), analyzing 33 patients
submitted to VRR, 79% of them resulted in patency
and, according to the smoking history, obstructive
interval from vasectomy, type of reconstruction (VV
on at least one side versus VE alone) and conception,
only the last one was associated with pregnancy.
Paick et al. (7) reported 62 VRR, 58 of them
underwent bilateral VV, two only one unilateral VV
and two unilateral VV with contralateral VE, suggesting that VV should be performed when surgically
possible. The overall patency and pregnancy rates
were 92% and 57%, respectively. The increased age
of the wives was a negative prognostic factor for
pregnancy (p <0.018). They also found that the compromised anastomosis is the most common cause of
failed VR and SptzVDF, obstructive interval, reconstruction type, anastomotic site, patient age and SA-VRR did not influence the VRR outcome.
In the present study, VRR was considered an
effective microsurgery, showing normozoospermia
and oligozoospermia in 50.00% and 16.67% of the
patients, respectively, with a patency rate of 66.67%.
Analyzing the parameters age of the patients, VRRt,
VR-VRRt, and SptzVDF in relation to SA-VRR, only
SptzVDF was the parameter associated with the VRR
success. The pregnancy was not adopted as a crite-

rion of VRR outcome, since it involves variables
related to the different causes of female infertility that may compromise this rate. All VRR were
performed through VV, that can be explained by
the fact that all VR were also done using VV and,
besides this, all the fluids of the proximal vas deferens demonstrated spermatozoa, or when there
were no such spermatozoa, these fluids had a clear
appearance and flowed continuously from the lumen of the vas deferens, considered as favorable
fluids, allowing to employ VV reconstruction. In
six cases of azoospermia, which were coincident
to the parameter SptzVDF without spermatozoa,
VV anastomoses were done due to the presence
of favorable fluids in all of them and, analyzing
retrospectively this scenario, we believe that the
patients may have had a compromised spermatogenesis or an obstruction after VRR that determined these results of the SA-VRR. Otherwise, if any
patient would have had no spermatozoa in the
analysis of SptzVDF in the VRR, with unfavorable or absent fluids, the seminal tract would have
been reconstructed trough VE anastomosis.
Another important aspect on VRR is that,
even if the patient had a failed VR and posteriorly
underwent the percutaneous epididymal sperm aspiration, it is still possible to perform the VRR, supported by the reports that SptzVDF were found in VR
after a long time from this sperm recovery, indicating
the absence of epididymal obstruction (11, 12).
Finally, the limitations of this study were a
relatively small, but a meaningful number of patients
submitted to a repeated microsurgery and, therefore,
more parameters could not be studied. We intend to
increase the number of VRR in order to find more associations between the parameters and the prognosis.
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CONCLUSIONS

6.

The VRR was an effective microsurgery, restoring the obstruction in more than half of the patients. Furthermore, only SptzVRR was the parameter
associated with the VRR success.
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COMMENT
Every year 500,000 men undergo a vasectomy in the United States. Around 2% to 6% will reverse
the procedure, seeking a new conception, usually as a result of a new relationship (1, 2). But, what to do
when the vasectomy reversal fails? We know that the time between vasectomy and reversal surgery is
crucial. The Vasovasostomy Study Group showed patency and pregnancy rates of 97% and 76%, respectively, for the 3-year obstruction interval, which dropped to 71% and 30% for the 15-year obstruction
interval or more (3). Achieve a spontaneous pregnancy after a re-reversing the vasectomy is something
challenging and that’s exactly what the article in question is about. In these cases, in which the reversal
fails and the patient seeks spontaneous pregnancy, the only way is a vasectomy re-reversion, a new microsurgical procedure performed after the first reversal. In this topic, aiming to offer quality information
leading to the best clinical decision, what are the parameters capable of influencing the success rate of a
vasectomy re-reversal (4)? We will see below.
There is time that the scientific community has concerned if microsurgical vasovasostomy and
vasoepididymostomy provided satisfactory patency rate and natural pregnancy rates for patients with
a previous failed vasectomy reversal (5). In this interesting pleasant reading article, the authors raise a
topic that still lacks robust data: Vasectomy re-reversion (6). A first interesting aspect that worth mentioning is the parameters used to define the reversal failure. The authors were careful to highlight that
the failure is defined as a persistent postoperative azoospermia, or a good sperm concentration with
very little or even no motility and / or associated with necrozoospermia. This is important because the
final and true desire is conception and, therefore, these criteria are of great importance when we consider the functionality of the sperm resulting from re-reversion. Using a simple and clear methodology,
the authors present the study with a total of 18 patients, with the objective of determining the factors
associated with the success of the vasectomy re-reversion. For this, the patient´s age at the time of the
reversion, time between the vasectomy and the vasectomy reversal, time between the vasectomy reversal
and the vasectomy re-reversal, the presence of sperm in the proximal deferens fluid and results of seminal analysis after vasectomy re-reversion were analyzed.
Before we reach the important conclusions, some aspects need to be highlighted, seeking to
clarify other aspects involved in the reversal or re-reversion of the vasectomy. The first would be the
surgeon’s experience. The greater the number of procedures, the greater the success rate. We felt the absence of comments in this regard. Another important aspect is about the chosen technique: the authors
made it clear in the methodology that the suture was performed in a single plane with 9-0 nylon but
nothing was treated about the number of “stitches”. Most surgeons today choose 4 single layer sutu-
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res and as we know this aspect can impact local
healing and post-operative patency rates. Still, as
limiting factors, we highlight that low number of
patients, a limiter to more robust conclusions. In
addition, despite the author´s elegant justification
during the discussion, the pregnancy rate is not
mentioned, which is the main expected result and
major outcome after vasectomy reversal. Several
other factors, such as clinical conditions associated with infertility were also not mentioned and
may be a hidden confounding factor, nothing that
takes away the relevance of the present work.
Focusing into the target of the study, we
observe in this excellent paper a clarifying stu-

dy format about the factors associated with the
presence of seminal quality parameters in the ejaculate after the vasectomy re-reversion. The authors confirm, corroborating with the literature,
that among the factors studied, the intraoperative
identification of the presence of sperm in the proximal vas deferens is the factor that most correlates with a favorable prognosis demonstrating the
importance of collecting this material during the
surgery. In the future, more studies like this may
gradually guide us about the best conduct, allowing us to offer our patients quality information
about the most appropriate way to achieve pregnancy, respecting the couple’s desire.
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ABSTRACT

ARTICLE INFO

Purpose: False-negative urodynamic findings may mislead or prevent planned treatments
due to unmatched findings with the clinical presentation. We hypothesized that the
absence of urodynamic demonstration of SUI or OAB on urodynamics would interfere
with clinical outcomes.
Materials and Methods: We prospectively studied 124 women with (94) or without
(30) demonstrable SUI after sling operations. Similarly, 64 women with OAB syndrome
with (38) or without (26) demonstrable DO were also compared after treatment with
anticholinergic agents. Patients were assessed with the UDI-6 and IIQ-7 questionnaires 3
and 6 months after treatment.
Results: Only 76% of SUI patients demonstrated urine leakage during urodynamics. The
UDI-6 score was higher in the demonstrable-SUI and demonstrable-DO groups, while
the IIQ-7 score was comparable within the incontinence or urgency/frequency groups.
Demonstrable and non-demonstrable SUI-operated patients showed similar outcomes.
Patients with urgency syndromes with or without demonstrable DO had a similar rate of
improvement with anticholinergic therapy.
Conclusions: Women with clinical complaints of SUI objectively demonstrated on
urodynamics presented the same subjective clinical outcome as those with SUI lacking
objective demonstration when measured by the UDI-6 and IIQ-7 questionnaires.
Similarly, patients with OAB syndrome with or without demonstrable DO had similar
clinical improvement when treated with anticholinergics and measured using the
same questionnaires.

INTRODUCTION
For many urologists and most certainly for
many referral centers and third-party payers, urodynamic studies are a necessary and prognostic tool to
evaluate bladder behavior before any therapeutic approach is implemented (1) despite good evidence that
it could be waived in index cases (2, 3).
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Different routine laboratory tests, such as
filling rates, catheter gauge, temperature of the infused fluid and patient-related physiological variations, may interfere with the detection rate of relevant information gathered during urodynamic study,
confounding the reasons and first-hand expectations
that prompted the assistant urologist to request the
urodynamic investigation (4). Additionally, unex-
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pected findings from ancillary exams may also
affect prior planned treatment (5).
In that particular scenario, two situations may interfere:
1 - Urodynamic findings do not correlate to the main complaint; and
2 - Urodynamic findings prevent the
diagnostic confirmation of the main
complaint, resulting in a false-negative
exam.
In many centers, legal problems or even
third-party payers’ authorization of therapies
or medications depend on objective documentation of the chief complaint (1). Moreover, the
regional culture of medical practice may also
determine the rate and acceptability of certain
kinds of invasive investigations (6).
In our practice, urodynamic examination is an essential part of the medical workup
to orient the intended treatment plan.
We hypothesized that the lack of demonstration of the main clinical complaint on
the urodynamic study taken as a surrogate for
the main diagnosis would impact the subjective
clinical result measured by validated questionnaires in index SUI or OAB groups of patients.
Subjective outcomes measured by validated questionnaires in surgically treated SUI (stress urinary
incontinence) cases with or without demonstrated
urinary leakage during the exam were studied.
A second scenario comprising cases with clinically urgency-frequency syndrome (OAB) with or
without demonstrated DO (detrusor overactivity)
during urodynamic evaluation was also compared between groups after a 3-month period of
anticholinergic treatment.
MATERIAL AND METHODS
We prospectively studied 150 consecutive
women treated with sub-urethral slings with clinical diagnosis of SUI as the main clinical complaint. Patients were studied and split into two
groups according to the presence or absence of
demonstrable urinary leakage on the first session
of preoperative urodynamic evaluation as it is
routinely done as part of our diagnostic workup
and therapeutic plan for elective sling operation.

SUI patients were enrolled if they complained of involuntary urinary leakage under
stress during daily life activities.
Similarly, 80 consecutive women with clinical complaints of urinary urgency-frequency
syndrome (OAB) - frequency >10x/day and clinical complaints of urinary urgency without urinary
leakage were also enrolled as the OAB arm. Baseline
neurological conditions and urinary tract infection
were ruled out. These patients were treated with an
anticholinergic (solifenacin-10mg) as a first-line treatment. Before initiating any anticholinergic treatment, patients were routinely investigated with urodynamic study as part of our protocol as demanded
by local health care providers. A 3-month period
was empirically determined for clinical reevaluation
with validated questionnaires.
Patients with a history of neurological disorder, urinary retention, bladder outlet obstruction or prior genitourinary surgeries were excluded from the study. To avoid enrolling potentially
obstructed women, we restricted patients with
Qmax <12mL/s, postvoid residual >100mL and PdeQ >40cmH2O as exclusion criteria. No patients
t max
with grade III or IV prolapse were enrolled (7).
All women in both groups were asked to
complete two short versions of urinary symptom
questionnaires (UDI-6 and IIQ-7) before and at 3
and 6 months of follow-up in the surgical arm and
before and at 3 months in the medication arm. The
average IIQ-7 and UDI-6 total scores were multiplied by 33 to put them on a scale of 0 to 100.
Multichannel urodynamic studies (Aquarius XLT®, Laborie Medical Tech, Vermont, USA)
were conducted. Urodynamic studies were performed according to the good urodynamic practices
recommended by the ICS (8).
Patients were investigated in the sitting
position after a free-flow rate was first conducted
in private.
A double lumen 6Fr transurethral catheter
was used to fill the bladder pressure at a filling
rate of 50mL/min with a 37°C mixture of saline
solution. At each 100mL interval, VLPP was conducted by asking the patient to perform the Valsalva maneuver (9). Women were asked to strain
three attempts in a row, followed by three sets of
coughing to detect any leakage of urine. If urine
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leakage could not be demonstrated, a final set of
repeated maneuvers was performed with the patient standing or squatting before the exam ended.
Finally, patients were allowed to void in
the sitting position, and a pressure-flow study was
recorded when the patient manifested a strong desire to void.
DO was diagnosed if the increase on the
graphic line was at least 5cmH2O in amplitude.
This pressure cut-off was used because it represented the lowest detrusor pressure amplitude
overtly detected with certainty as a true detrusor
contraction. The highest detrusor pressure recorded during the filling phase was taken as the measured DO.
Cure of SUI was defined as no urine loss
upon daily activities in a subjective evaluation.
Continuous variables were compared using
t-tests, and dichotomous variables were compared
using chi-square tests. Differences and correlations between paired values and occurrences of
DO were analyzed by Wilcoxon´s signed rank test
and Spearman rank correlation for p <0.05 in a
2-tailed analysis.
The authors consulted both Institutional
Review Boards of the two involved hospitals (IRB-HSH-8742). All patients provided written informed consent for exams.
RESULTS
The mean age of the studied population
was 49 (±6.7; range 28 to 74), with an average
parity of 2.1 (±0.4/range 0 to 4).
In the SUI arm, 124 of 150 (82%) patients
were available for the study, and in the OAB arm,
64 of 80 (80%) completed the pre- and post-treatment questionnaires. Data were incomplete in
18 patients in the SUI group and 12 in the OAB
group, while 8 patients in the SUI group and 4
patients in the OAB group did not return for appropriate follow-up.
Both arms of the study showed similar demographic data concerning age and parity (Table-1).
Out of 124 cases in the SUI arm, 68%
(85/124) had urinary leakage demonstrated at the
office examination by cough, straining and jumping maneuvers.

Seventy-six percent (76%) of the patients
(94/124) leaked urine during the urodynamic study.
Eighty-seven percent (108/124) of the patients who had urinary leakage leaked urine on
either of the two attempts to demonstrate SUI, but
only 47.2% (51/108) of the leaking cases leaked
urine at the office and during urodynamic exam.
Sixteen cases (12.9%) did not leak urine
during the office maneuvers or at the urodynamic
study (p <0.001).
Demonstrable SUI patients presented DO
during the exam more frequently than patients
with no demonstrable SUI (p=0.03). In a similar
fashion, demonstrable SUI patients had higher
UDI-6 and IIQ-7 scores than those not leaking at
the study (Table-2).
The final subjective outcomes obtained
from patients who underwent surgery for SUI measured by UDI-6 and IIQ-7 were equivalent for the
groups who leaked or did not leak at the urodynamic study (p=0.8).
In the OAB patient group, residual volume after Qmax, PdetQmax, voided volume and urine
leaking during urodynamics were significantly different for those who did or did not demonstrate
DO during the urodynamic study (Table-2).
Urinary leakage by the Valsalva maneuver
was more prevalent in the demonstrable-DO group
than in those who did not present DO during the
exam (p=0.02). This finding may be related to the
fact that demonstrable DO cases in urodynamic
studies presented lower VLPP when compared to
those without demonstrable DO.
Although the UDI-6 and IIQ-7 scores were
higher for patients with demonstrable DO in comparison to patients lacking demonstrable DO, the
subjective improvement observed after medical
treatment for OAB in both groups was comparable
and not statistically significant between the two
groups. The same trend was observed when the
clinical complaints were measured by the IIQ-7
questionnaire.
A final comparison between the SUI and
OAB groups revealed that patients treated for SUI
subjectively improved much more than the patients treated for OAB syndrome when measured
using UDI-6 and IIQ7 (p <0.001).
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Table 1 - Characteristics of 2 arm groups of women operated for SUI or treated with anticholinergic drugs.
p

DO
demonstrated
(n=38)

DO
not demonstrated
(n=26)

OAB (+)

OAB (-)

N.S.

45.6 (±5.6)

41.83 (± 6.5)

N.S.

1.8 (±0.3)

N.S.

2.0 (±0.6)

1.8 (± 0.3)

N.S.

5.5 (±2)

3.4 (±0.8)

N.S.

*

*

N.S.

Time of clinical
perception for
Urgency (months)
(mean ± SD)

Not available

Not available

N.S.

10.5 (±9.8)

11.1 (± 6.2)

N.S.

Urge-incontinence
symptoms

Not available

Not available

N.S.

39.4% (15)

30.7% (8)

N.S.

Urethral
hypermotility (n,%)

81 (86%)

27 (90%)

N.S.

29 (76%)

22 (84%)

N.S.

Urinary leakage
detected during
office examination

80 (88.2%)

5 (16.6%)

0.001

6 (15.5%)

7 (28%)

0.04

SUI
demonstrated
(n=94)

SUI
not demonstrated
(n=30)

SUI (+)

SUI (-)

Age (mean ± SD)

53.1 (±4.4)

47.3 (±5.0)

Parity(mean ± SD)

2.1 (±0.6)

Time of clinical
perception for SUI
(year)(mean ± SD)

p

n.s. - not significant; * - irrelevant or not applicable

DISCUSSION
Urodynamics is a preliminary attempt to
reproduce the symptoms or signs of urinary complaints in a non-physiological setting.
As expected, urodynamics should reveal
bladder behavior as an extension of the chief clinical complaint in a perfect match, helping the assistant doctor choose the best management course
and promote a realistic conversation about outcomes for the patient’s treatment.
However, urodynamic exams may not reproduce the leading clinical complaint, or the habitual voiding pattern does not mirror daily bladder function (4), and its use has been criticized
because of its low sensitivity rate.
False-negative results are not well understood, but patient efforts to prevent urinary leakage
and the artificial setting of the exam may account
for these variations (9, 10).

Regarding SUI and frequency/urgency syndromes, if urodynamic investigation does not confirm the clinical suspicion, it may alter the intended
treatment plan, posing a quandary to the assistant
doctor who may feel misguided by the achieved urodynamic result despite the vivid clinical complaint.
Failure to demonstrate urinary leakage in patients
with clinical SUI may be as high as 50% (11).
A Dutch survey demonstrated that the detection of DO on urodynamics would modify the
therapeutic plan for 87% of the attendant gynecologists and for 80% of interviewed urologists (5),
as lower subjective satisfactory rates were observed for women submitted to sub-urethral slings
for preoperative DO (12).
In some parts of the World, legal and
third-party payer policies may impose objective
documentation of urinary leakage or DO to authorize invasive or medical treatments such as botulinum toxin injection.
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Table 2 - Urodynamic findings of 2 arm groups of women submitted to urodynamic evaluation treated for SUI or OAB.
p

SUI
demonstrated
(n=94)

SUI
not demonstrated
(n=30)

P

DO
demonstrated
(n=38)

DO
not demonstrated
(n=26)

18.5 (±5.3)

16 (±8.1)

n.s

24.8 (±8.8)

26.1 (± 9.5)

n.s.

Residual after free flow
rate (mL)

12.1 (±7)

7.8 (±5)

0.05

18.9 (±4)

3 (± 3)

0.01

PdetQmax (cmH2O)

23.9 (±17)

20.8 (±9)

n.s.

25.9 (±7)

21.2 (± 11)

0.04

Voided volume (mL)

276 (±75)

256 (±31)

n.s.

189 (±22)

215 (± 35)

0.03

Urodynamically
Detected detrusor
overactive

18.1% (17)

13.3% (4)

0.03

100% (38)

0% (26)

0.04

Amplitude of detrusor
overactive contraction
–(cmH2O)

16 (±7)

21.7 (±7.6)

0.02

17.7 (±12.3)

Not available

*

Urinary leakage
detected at urodynamic
exam

100% (94)

0% (0)

*

21% (8)

7.7% (2)

0.02

58

Not available

*

78 (±19)

108 (± 14)

0.02

Maximum generated
VLPP (cmH2O)

103 (±23)

147 (±87)

n.s.

89 (±34)

107 (± 35)

n.s.

Maximum bladder
capacity (mL)

376 (±56)

424 (±87)

0.07

189 (±56)

221 (± 78)

0.03

Pre-op UDI-6 (urinary
symptoms score)

52 (±15)

45 (±17)

0.04

64 (±22)

53 (± 14)

0.04

Post-op UDI-6 (urinary
symptoms score)

14 (±12)

13 (±11)

n.s.

39 (±17)

33 (± 9)

n.s.

Pre-op IIQ-7 (quality
of life)

62 (±23)

51 (±20)

0.04

57 (±21)

46 (± 17)

0.03

Post-op IIQ-7 (quality
of life)

17 (±16)

15 (±13)

n.s.

47 (±7)

36 (± 9)

0.04

Qmax

VLPP

n.s. - not significant; * - irrelevant or not applicable

We recently confirmed that DO was demonstrated in only 44% of the patients at the first filling
cystometry, suggesting that repetition of cystometry
in the same session might be mandatory (13).
Our present data revealed that patients
without demonstrated DO presented larger bladder capacity, a lower rate of SUI and higher
VLPP but with no significance on the subjective
improvement measured by UDI-6 or IIQ-7 after

555

anticholinergic treatment was initiated (p >0.05),
which is in parallel to Balachandran, who demonstrated the lack of correlation between demonstrable DO and the Patient Global Impression
of Improvement (PGI-I) questionnaire for those
treated with mirabegron (14). Surprisingly, patients complaining of urinary urgency with demonstrable DO were not worse than those who
did not have it demonstrated at the exam.
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Our sling-operated patients also did not
show differences in the rate or amplitude of
DO, maximum generated VLPP or pre- or postoperative clinical scores measured by UDI-6 or
IIQ-7 (p >0.05). SUI patients who leaked urodynamically were not more satisfied than those
who did not leak.
Our higher rate of demonstrable urinary
leakage during the exam in SUI cases (76%-94 in
124 cases) may be the result of our unrelenting
effort to demonstrate it during the course of the
exam or the uniqueness of the studied population,
as 78.1% also leaked at the physical exam.
Caruso et al. correlated urodynamic studies
and clinical findings using the same UDI-6 as we
did and reported that 54.4% of their patients did not
leak during urodynamic maneuvers, while less than
1% of their population leaked during the exam if
the patient denied SUI (15). They concluded that demonstration of SUI on urodynamics was significantly related to the clinical complaint of SUI on history,
although there was still a high failure of objective
demonstration. Those same authors observed only a
30% rate of concordance between clinical and urodynamic confirmation for DO (15) and a 21% rate of
discordance on DO in cases with clinical urgency/
frequency complaints. In our population, 68% of
our patients with clinical complaints of urgency had
confirmatory DO on urodynamic investigation. The
reasons for this are not clear, but it may be related to
our assumed lower cut-off for DO diagnosis.
In a large randomized clinical trial with
1233 women who underwent sling operations,
11.7% of the patients did not show urine leakage
during preoperative urodynamic exams (16).
We acknowledge that visual or clinical
demonstration of urine leakage during urodynamic studies may not be reproducible because
protocols vary along the diameter of the catheter
(17) and bladder volume in which the maneuvers
are elicited (9).
The exact significance of not having SUI
demonstrated at the preoperative evaluation demands more studies, as one author showed better
clinical results in women demonstrating urinary
leakage versus those not showing it (17), which
contradicts our observation.

Both conditions (OAB and SUI) demonstrated a clinical response to their respective treatments, but patients with SUI showed a more remarkable improvement when compared to those
in the OAB arm.
In addition, OAB seems to be more bothersome and a recalcitrant condition reflected by
the higher pre-treatment score and less impressive
outcome when compared to the SUI-treated population.
Our permissive use of urodynamic studies
and third-party requirements to authorize treatments before any intervention allowed a unique
opportunity to compare those with urodynamic
confirmation of the chief complaint with those
who did not show it. Taking advantage of this position, we demonstrated that unmatched clinical
and urodynamic findings have little or no impact
on subjective clinical response measured by validated questionnaires.
Our study has limitations because we assumed that clinical complaints of SUI and frequency-urgency syndrome were surrogates for
the urodynamic diagnosis of those conditions,
and repetition of the exam in the same session
might have enhanced the specificity of the urodynamic findings.
CONCLUSIONS
In conclusion, women with clinical complaints of SUI or OAB syndrome lacking significant
genital prolapse or putative urodynamic obstruction
showed the same rate of clinical improvement measured by two different validated questionnaires although their clinical complaints may or may not be
represented on the urodynamic lines.
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ABSTRACT

ARTICLE INFO

Purpose: Incidence and mortality of prostate cancer (PCa) are still increasing in
developing countries. Limited access to the health system or more aggressive disease
are potential reasons for this. Ethnic and social differences in developed countries seem
to make inappropriate to extrapolate data from other centers. We aim to report the
epidemiological profile of a PSA-screened population from a cancer center in Brazil.
Materials and Methods: We retrospectively selected 9.692 men enrolled in a PCa
prevention program, comprising total PSA level and digital rectal examination at the
first appointment, associated with complementary tests when necessary. Men aged over
40 years-old were included after shared decision-making process. Prostate biopsy (TRUS)
was performed when clinically suspected for PCa. After the diagnosis, patients underwent
appropriate treatment.
Results: TRUS was performed in 5.5% of men and PCa incidence was 2.6%. Overall ratio
between number of patients who needed to be screened in order to diagnose one cancer
was 38.9 patients, with 2.1 biopsies performed to diagnose a cancer. Positive predictive
value (PPV) of TRUS biopsy in this strategy was 47.2%, varying from 38.5% (<50 yearsold) to 60% (>80 years-old). We evidenced 70 patients (27.9%) classified as low risk
tumors, 74 (29.5%) as intermediate risk, and 107 (42.6%) as high-risk disease.
Conclusions: PSA-screening remains controversial in literature. In front of a huge
miscegenated people and considering the big proportion of high-risk PCa, even in young
men diagnosed with the disease, it is imperative to inform patients and health providers
about these data particularities in Brazil.

INTRODUCTION
Prostate cancer (PCa) is the second most
common malignancy among men, with an incidence of more than 1.200.000 cases per year worldwide. About seventy percent of the cases are diagnosed
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in the most developed countries (1). In Brazil, more
than 65.000 new cases are estimated in 2020, corresponding to the second most lethal neoplasia after lung cancer (2). Although the treatment methods
have been improved (3) and the use of PSA-screening
strategies had shown decreasing in mortality rates in
developed countries (4), several European and North

558

IBJU | PROSTATE CANCER SCREENING IN BRAZIL

American studies such as PLCO (5), the Cochrane
meta-analysis (6), the ERSPC (7, 8), and the Göteborg trial (Sweden) (9), the studies of the PIVOT
trial (10, 11), and the UK ProtecT (12, 13) showed
conflicting data.
Ethnic and social differences among populations can confer different results regarding PCa presentation and behavior (14, 15). Incidence and mortality rates are still increasing in developing countries
(16), which may be related to a more aggressive disease or to the limited access to public or private health
care systems (15), making data extrapolation from
more developed countries potentially inappropriate (17). This can be showed by previously published
studies in the Brazilian population, showing higher
incidences of locally advanced and metastatic PCa
(18, 19) compared to the North American people (20).
This study aims to describe the PCa epidemiological profile and results of a screening program
in a single cancer center regarding a PSA-screened
male population from the city of São Paulo, whose
population is a representative portion of Brazil, due
to its geographical and economic characteristics determined by migratory and immigration issues. Moreover, we make a discussion related to the results of
some international PCa screening trials.

DRE underwent a serum free-PSA level test (fPSA).
In these cases, TRUS was performed when the percentage ratio (fPSA/total PSA level) was below 15%.
Patients with a total PSA level below 4.0ng/dL and
a normal DRE were discharged to primary care
follow-up. Considering that patients with a total PSA
>10.0ng/dL would be referred to TRUS biopsy, DRE
was not performed in these men by the non-urological staff. Figure-1 describes the program flowchart.
All laboratory and image tests, TRUS biopsy and therapeutic procedures were performed at the
same institution, exclusively provided by public health system resources. TRUS biopsy protocol consisted of a 12-core biopsy comprising all prostate areas,
besides additional samples from suspicious areas on
DRE. All cancer specimens were analyzed according
to the modified Gleason score (21). All diagnosed patients were submitted to the AJCC - TNM 8th edition staging system (22) and classified according to
the D’Amico risk groups. Diagnosed patients were
referred to the Department of Urology and staged
with multiparametric magnetic resonance imaging
(mpMRI) of the prostate and bone scan, according to
the discretion of each surgeon. Institutional Review
Board approval was obtained for this study (number
2509/18).

MATERIALS AND METHODS

Statistical Analysis

We retrospectively reviewed the registries of
12.969 men spontaneously enrolled in a cancer prevention program in 2013 at a Brazilian reference cancer center. For PCa screening, all men were included
after a shared decision-making process. In this study,
we selected only men aged over 40 years old with no
upper age limit. We excluded patients with a prior
cancer diagnosis. No other exclusion criteria were
considered. Thus, we selected for analysis 9.692 men
who underwent a PSA-screening strategy comprising
a total blood serum PSA test and a digital rectal examination (DRE) at the first appointment performed
by the medical (non-urological) staff. Complementary tests were associated when deemed necessary.
Patients with a total PSA level greater than
10.0ng/dL or a suspected DRE for the presence of malignancy were referred to a transrectal ultrasound-guided (TRUS) prostate biopsy. Patients with a total
PSA level between 4.0 and 10.0ng/dL and a normal

For statistical analysis, we described the
distribution of screened and diagnosed men across
this period. Continuous variables were stratified in
categories (e.g.: age, PSA level). Mean, median, and
ranges are reported for descriptive statistics in continuous variables. Categorical variables were expressed as absolute numbers and proportions. Positive
predictive value (PPV) for recommended biopsy was
assessed by the proportion of diagnosed PCa cases
and patients who had the criteria for TRUS biopsy.
The ratio of diagnosed cases was defined as the number of patients who needed to be screened in order
to diagnose one cancer. All data were analyzed with
IBM SPSS Statistics 23.0 (IBM, Inc., Armonk, NY).
RESULTS
Among the 9.692 men, 532 (5.5%) patients
underwent TRUS prostate biopsy, diagnosing 251
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Figure 1 - PSA-screening program flowchart.

PSA = prostate specific antigen; DRE - = normal digital rectal examination; DRE + = suspicious digital rectal examination; fPSA = free prostate specific antigen.

cancer cases. PCa overall incidence was 2.6% and
positive predictive value (PPV) of TRUS biopsy in
this screening strategy was 47.2%. The mean age of
PSA-screened patients was 54 years (range=40-89
years old). In this series, 6.274 (64.7%) men were
considered white, 2.246 (23.2%) were brown, 610
(6.3%) were black, and 561 (5.8%) were considered yellow (Eastern Asian). Median PSA level was
0.774ng/dL (range=0.1-5.000.00ng/dL). PSA level
was below 4.0ng/dL in 92.2% of the cases. Overall
ratio between the number of patients who needed
to be screened in order to diagnose one cancer
was 38.9 patients, with 2.1 biopsies performed to
diagnose a cancer. Digital rectal examination was
considered suspicious (DRE +) in 294 men with
PSA<10.0ng/dL (PPV=40.1%; 118 positive biopsies/294 DRE +). DRE was not performed by the
non-urological staff in patients with PSA>10.0ng/
dL (193 cases) and therefore 137 patients were referred directly to TRUS biopsy. Fifty-six patients
with PSA above 10.0ng/dL did not have clinical
conditions to undergo biopsy and they were refer-

red to clinical stabilization before further oncological investigation. Characteristics of the screened
men categorized by age groups and PSA level are
described in Table-1.
According to the pathological stage, 218 cases (87%) were classified as localized diseases, and
only 11 (4.3%) patients were diagnosed with metastatic disease. Median PSA in the PCa group was 7.4ng/
dL. Forty-one patients (16.3%) had clinically significant tumors according to the Epstein’s criteria (25).
The majority of the diagnosed cases were classified
as high-risk diseases according to the D’Amico risk
classification, as seen in Table-2. Incidence of high-risk tumors varies greatly among the ethnic groups,
with 37.3% evidenced in white men, 42.1% in brown
men, and 63.3% in black men. The highest incidence
of high-risk tumors was evidenced in yellow (Eastern
Asians) patients with 72.7% cases.
After referred to the Department of Urology,
205 men underwent a primary treatment at the institution. Forty-six (18.3%) patients subsequently lost to
follow-up the appointments. Regarding the patients
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Table 1 - Distribution of the screened patients stratified according to the age groups and PSA levels.
Total = 9692

40 – 49 years

50 – 59 years

60 – 69 years

70 – 79 years

≥ 80 years

TRUS

PCa

n = 3280

n = 3061 (31.6%)

n = 2284 (23.6%)

n = 892 (9.2%)

n = 175 (1.8%)

prostate

diagnosed

biopsy (%)

cases

(33.8%)
Total PSA level -

PPV

Ratio

0.571 (0.1 –

0.76 (0.367 –

1.10 (0.50 –

1.59 (0.518 –

1.82 (0.61 –

0.95)

1.37)

2.36)

3.72)

4.57)

3236 (98.6)

2922 (95.5)

1969 (86.2)

689 (77.2)

123 (70.3)

113 (1.2)

38

33.6%

4.0 – 10.0 ng/dL

41 (1.3)

111 (3.6)

235 (10.3)

143 (16.1)

31 (17.7)

282 (50.3)

124

44.0% 4.5 / 2.2 / 1

> 10 ng/dL

3 (0.1)

28 (0.9)

80 (3.5)

60 (6.7)

21 (12.0)

137 (71.0)

89

65.0%

26 (0.8)

112 (3.7)

243 (10.6)

126 (14.1)

25 (14.3)

10

47

107

72

15

38.5%

41.9%

44.1%

57.6%

60%

328 / 2.6 / 1

65.1 / 2.4 / 1

21.3 / 2.3 / 1

7.1 / 1.7 / 1

11.6 / 1.6 / 1

median (IQR)
PSA level groups (%)
< 4.0 ng/dL

TRUS prostate
biopsy (%)
PCa diagnosed
cases
PPV
Ratio (N / biopsies /
1 cancer)

235 / 2.9
/1

2.2 / 1.52
/1

IQR = interquartile range; PSA = prostate specific antigen; TRUS = transrectal ultrasound-guided; PPV = positive predictive value; PCa = prostate cancer; N = number of screened
patients divided by the diagnosed cases

Table 2 - Distribution of the diagnosed men stratified according to the D’Amico risk groups.
Total = 251

Low risk

Intermediate risk

High risk

n = 70 (27.9%)

n = 74 (29.5)

n = 107 (42.6%)

Age groups (%)
40 – 49 years

3 (30%)

2 (20)

5 (50)

50 – 59 years

21 (44.7)

12 (25.5)

14 (29.8)

60 – 69 years

25 (23.4)

41 (38.3)

41 (38.3)

70 – 79 years

17 (23.6)

17 (23.6)

38 (52.8)

≥ 80 years

4 (26.7)

2 (13.3)

9 (60)

White

46 (32.4)

43 (30.3)

53 (37.3)

Brown

18 (23.7)

26 (34.2)

32 (42.1)

Black

3 (13.6)

5 (22.7)

14 (63.3)

Yellow (East Asian)

3 (37.3)

0

8 (72.7)

5.48 (4.17 – 7.0)

7.80 (4.31 – 11.59)

12.1 (6.16 – 42.49)

Ethnic group (%)

Total PSA level - median (IQR)
Gleason score groups (%)
6

70 (100)

15 (20.3)

2 (1.9)

7

-

59 (79.7)

46 (43)

8 - 10

-

-

59 (55.1)

T stage (%)
Tx

9 (12.8)

2 (2.7)

11 (10.3)

T1

61 (87.2)

70 (94.6)

77 (72)

T2

-

2 (2.7)

8 (7.5)

T3

-

-

7 (6.5)

T4

-

-

4 (3.7)

PSA = prostate-specific antigen; IQR = Interquartile range
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treated at the institution, 93 (45.4%) men underwent
retropubic radical prostatectomy, 23 (11.2%) performed radiation therapy, 45 (22%) performed radiation
and hormone therapy, 15 (7.3%) performed exclusive
androgen deprivation therapy, 27 (13.2%) men were
considered for active surveillance, and 2 (0.9%) were
managed with watchful waiting. In the period from
2013 - 2018, five (2.4%) metastatic patients that were
submitted to exclusive hormone therapy died. Three
deaths were related to the cancer and two had other
clinical causes. Oncological and functional outcomes
of those treated cases were not the focus of this study.
DISCUSSION
Benefits of PSA-screening and its real impact
on mortality are still controversial, especially after
the publication of large studies with conflicting results (5-13) and the United States Preventive Services
Task Force (USPSTF) recommendations (23). The impact on reducing mortality was demonstrated by the
European study (7, 8), with a decrease in the order of
21%, while the PLCO study (5) and the USPSTF (23)
did not demonstrate such benefit. Despite allowing
early diagnosis of high-risk cases, screening also
diagnosis a large number of indolent tumors that potentially do not require immediate intervention, besides to impact in the quality of life and in costs for the
health system (24-26).
Lack of specific and reliable data from developing countries is an aggravating factor for the
correct evaluation and strategic planning in the PCa
screening in our setting. Intending to a more accurate
planning, it is important to have in mind the ethnical
distribution and that about 75% of the Brazilian people need the public health system. National governmental agencies in Brazil do not recommend the populational screening. Divergently, Brazilian Society
of Urology (SBU) recommends PCa screening in men
over 50 years or above 45 years if high risk factors
are present (27). Racial distribution shown in our study is similar to the demographic racial data published
by Brazilian agency IBGE in “self-denominated skin
color” question (28).
PCa incidence in the PSA-screened population was 2.6%, evidencing a higher incidence in relation to the PLCO trial (1.4%) (5), and equivalent to
the USPSTF study (2.4%) (23). Our study evidenced
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an inferior incidence when compared to the Brazilian
study from Faria et al. with 3.3% of diagnosed cases
(29), and to the ERSPC trial (4.2%) (7, 8), if considered
only the first year of its application. The cumulative
incidence of diagnosed cases in the USPSTF, PLCO,
ERSPC, and the Göteborg trial (9) was 4.9%, 11%,
10.2%, and 11.5% in 4 years, 13 years, 16 years, and
18 years, respectively.
Positive predictive value (PPV) of TRUS
biopsy in this screening strategy was 47.2%, varying
from 33.6% to 65% according to the PSA ranges. For
PSA >4.0ng/dL, PPV was 50.8%. It was higher than
data found in literature, varying from 27.7% to 32%
(30, 31). If considered only cases with suspicious DRE,
PPV was 40.1% for patients with PSA <10.0ng/dL. It
was also higher than previous publications varying
from 17.7% to 21% (30, 31).
Another enhanced evidence was the high
incidence of high-risk cases, which involved 42.6%
(107 cases) of PCa patients, also higher than the
23.7% published by Cooperberg et al. in the North
American population (17). In addition, we found a
high incidence of high-risk tumors in Afro-descendant patients (42.1% - 63.3%), in accordance to the
international literature that reports more severe cases among people in this ethnic group (14, 15, 32).
On the other hand, Eastern Asians descendants had a
72.7% incidence of high-risk tumors, contrary to the
World statistics that point to lower adjusted incidence
and mortality rates for this group (1), arguing about
possible genetic mutations in people who immigrated to the Western countries, especially to Brazil (33).
The great miscegenation observed in the Brazilian
population among Caucasians, Afro-descendants,
Eastern descendants, and Native Brazilian Indians
could explain this behavior, however this is only an
assumption that could be unveiled by genetic studies.
According to the Epstein’s criteria, our cohort showed 16.3% (41 patients) of clinically indolent prostate cancer cases, considerably lower than the 24% to
25% reported in literature (34).
Age-oriented strategies for screening are also
conflictual. Our study started to screening patients
over 40 years old, with no age limit. PCa incidence
in patients aged 40-49 years was extremely low with
only 10 diagnoses out of 3.280 (0.3%), questioning
the reliability of screening for this age group. On the
other hand, PPV of this strategy in this age group was
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38.5%, higher than the previously reported by Faria
et al. in a similar Brazilian population (26.7%) (29). In
addition, 50% of these patients were diagnosed with
high-risk disease, which is known to have an impact
on survival, increasing the importance of discussing
specific screening strategies for this group, instead of
discuss if we have to do or not do PSA-screening (35).
Median age of 54 years for screened patients can also
be considered low, since PCa incidence is higher in
the population aged 55-69 years (1, 8, 29).
A recent study from Mori et al. (36) made a
cross-sectional analysis involving more than 17.000
men, with 18.7% of volunteers aged over 70 years.
They found a higher prevalence of PCa, higher PSA
levels, and more aggressive or metastatic disease
among elderly men. In our series, men ≥70 years presented 34.6% of the PCa cases, and almost 44% of
the high-risk diseases. Considering the increase in life
expectancy and the non-inclusion of this age group
in screening policies, it is crucial to inform this evidence to elderly men requesting pertinent guidance.
Regarding metastatic disease, incidence
of 4.3% was lower when compared to 6% in the
United States data (20), and even when compared to other previously published Brazilian data,
which demonstrated higher incidences ranging
from 16.5% to 26.5% of patients in clinical stage
IV in a non-screened population (18, 19).
After the USPSTF recommendation against
PSA-screening, incidence rates declined in the United
States followed by increasing trends in metastatic disease since 2012 (35, 37-40). Subsequently, USPSTF
changed recommendation level from “D” to “C”, assuming that there is a potential benefit in mortality
rates in PSA-screening among patients aged 55-69
years old (40). For further analysis of the impact in
PCa incidence after the previous USPSTF recommendations in 2012, Jemal et al. examined the trends
of more than 2 million men up to 2016. Regional
disease increased by 11% from 2012-2016, and
metastatic disease increased from 2010-2016 by
5.0% per year. Reasons not fully understood for
this burden impacted particularly black men in the
US (41). In the same way, several studies proved
an increase in detection of Gleason scores 7-10 in
diagnosed patients after 2012 (42, 43).
The retrospective nature of this study carried out in a single center and for a short period

of time (1 year) are limiting factors in this analysis. On the other hand, this screening period can
considerably reduce the effects of contamination
in samples among screened and non-screened patients, which was an important concern identified
in the PLCO, with 44% of contamination in the
control group (5). Current guidelines emphasize the evidences of mpMRI prior to the biopsy,
when available. They showed an improvement in
the PCa diagnosis classified as ISUP ≥2 in both
biopsy-naïve patients or in those with prior negative biopsy (44). In 2013, this was not a standard
practice and mpMRI was not performed previously
to the diagnosis. In the same way, despite of current evidence, patients in this study had no access
to fusion biopsy, particularly in the public health
setting. Another limiting factor was the failure to
perform DRE in the population with PSA>10.0ng/
dL and the failure to perform fPSA test for the
entire cohort, which makes it difficult to compare
these data with the literature. DRE performed by
non-specialists decreases sensitivity and specificity of this approach. However, this is more in line
with the primary care setting, where most men in
the public health system will look for medical assistance. Based on our data, we cannot be aware
about optimal testing intervals. Despite that, we
could describe the profile of a large group of men
who volunteered for screening. Related to the calculated PPV, it is noted that the prevalence of disease impacts this value. PPV is not intrinsic to a
test and this is another limitation of our analysis.
CONCLUSIONS
Our analysis described the results of a cancer
prevention program at a Brazilian reference cancer
center performed by non-urological medical staff.
This PSA-screening strategy found a comparable incidence rate of PCa compared to other national or
international studies. However, we noticed a higher
incidence of high-risk disease in this population, particularly regarding black or yellow men.
In front of a huge miscegenated Brazilian
population and considering the big proportion of
high-risk PCa, even in young men diagnosed with
the disease (age <50 years), it is imperative to inform
patients and health providers about these data parti-
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cularities in Brazil. More comprehensive studies are
needed to support decision, especially in the public
health scope.
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ABSTRACT
Background: Tyrosine kinase inhibitors (TKI) and immunotherapy improved survival
in metastatic renal cell carcinoma (mRCC). Disparities in treatment access are present in
healthcare systems globally. The aim of this study was to analyze survival outcomes of mRCC
patients treated with first-line TKIs in the public (PHS) and private (PrS) health system in a
Brazilian Cancer Center.
Materials and Methods: Records from all mRCC patients treated with first-line TKIs from
2007-2018 were reviewed retrospectively. Categorial variables were compared by Fisher’s
exact test. Survival was estimated by Kaplan-Maier method and survival curves were
compared using the log-rank test. Prognostic factors were adjusted by Cox regression model.
Results: Of the 171 eligible patients, 37 (21.6%) were PHS patients and 134 (78.4%) were PrS
patients. There were no difference in age, gender, or sites of metastasis. PHS patients had
worse performance status (ECOG ≥2, 35.1% vs. 13.5%, p=0.007), poorer risk score (IMDC
poor risk, 32.4% vs. 16.4%, p=0.09), and less nephrectomies (73% vs. 92.5%, p=0.003) than
PrS patients. Median lines of therapy was one for PHS versus two for PrS patients (p=0.03).
Median overall survival (OS) was 16.5 versus 26.5 months (p=0.002) and progression-free
survival (PFS), 8.4 versus 11 months (p=0.01) for PHS and PrS patients, respectively. After
adjusting for known prognostic factors on multivariate analysis, PHS patients still had a
higher risk of death (HR: 1.61, 95% CI: 1.01-2.56, p=0.047).
Conclusion: Patients with mRCC treated via the PHS had worse overall survival, possibly due
to poorer prognosis at presentation and less drug access.

INTRODUCTION
Kidney cancer is the third most common urologic malignancy, with 10.688 new cases estimated
for 2018 in Brazil (1), with increasing incidence trends
(2). Worldwide, up to 30% of patients have metastatic
disease at the time of diagnosis, and another 20% will
relapse at distant sites following nephrectomy (3).
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The introduction of targeted therapies,
such as tyrosine kinase inhibitors (TKI), and recently immunotherapy, has led to significant survival benefits for metastatic renal cell carcinoma
(mRCC) patients treated in the first- (4-6) and second-line (7-9) settings, with extensive evidence
from randomized clinical trials and meta-analyses
(10). Beyond that, there is data to support that pa-
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tients that are exposed to latter lines of therapy
also have benefit in overall survival (11). Nevertheless, in Brazil, there are no approved second
and further lines of treatment for mRCC in the Public Health System (PHS).
The Brazilian population has two main ways
to access health services. One way is through a unified and universal PHS that is government funded
and regulated. The other is through private insurance
companies that are payed from out-of-pocket. In October 2018, private insurance coverage comprised of
only 24.3% of Brazil’s total inhabitants, with declining numbers over the last couple of years.
Hence, the objectives of this study were to
evaluate differences in the clinical characteristics of
mRCC patients treated under the PHS or private health systems (PrS) in a specialized Cancer Center in
Brazil and to explore potential factors that influence survival outcomes in these two groups. The main
hypothesis was that PHS patients would have worse
overall survival than PrS patients.
MATERIASL AND METHODS
Study Design and Participants
This study was designed as retrospective
and was carried out at A.C. Camargo Cancer Center

(ACCCC), a single center specialized in cancer treatment in Brazil. At ACCCC, healthcare is provided to
patients with public and private insurance, but because it is a private institution, most patients (~80%)
have private insurance. The ACCCC database was searched for all mRCC patients who were treated with
first-line TKIs from January 2007-January 2018.
Patients who had fewer than three physician visits,
who had a follow-up time <6 months before death or
progression occurred, or for whom there was insufficient data regarding the first-line of treatment were
excluded.
A total of 273 mRCC patients, including 224
PrS patients and 49 PHS patients, were screened. Ninety of the 224 PrS patients and 12 of the 49 PHS patients were excluded. The main reasons for exclusion
in the PrS group were loss to follow-up/missing data
and not receiving TKIs as the first-line of treatment.
In the PHS group, the main reasons for exclusion was
not receiving TKIs at the first-line of treatment and
being treated with best supportive care only. The study diagram is shown in Supplemental Material 1.
The following baseline clinical and prognostic data were collected from medical records:
age, gender, type of health coverage (PHS or PrS),
number and sites of metastasis (12), performance
status as defined by the Eastern Cooperative On-

Supplemental Material 1. Study diagram.
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cology Group (ECOG) (13), and the International
Metastatic Renal Cell Carcinoma Database Consortium (IMDC) risk model classification (14). Due to
the small sample size, the ECOG variable was recorded as 0-1 versus ≥2.
Data were also collected on factors related to
treatment, including the type and number of systemic
agents received, time from the metastasis diagnosis
and initiation of TKI, and surgical treatments received, including nephrectomy or metastasectomy (considered only if all metastatic lesions and the primary
tumor have been surgically removed). This study was
approved by the ACCCC Internal Ethics Review Board
(number 2598/18).
Treatment
The choice of TKI and the starting dose were
determined by the attending physician. Sunitinib was
prescribed orally at a dose of 50 milligrams (mg) per
day on the standard 4 weeks on-2 weeks off schedule
or on the 2 weeks on-1 week off schedule. Pazopanib
was prescribed at 800mg per day, or in a reduced
dose of 600mg daily. When sorafenib was prescribed,
the dose was 800mg daily.
Statistical Analysis
The clinical and demographic variables of
the PHS and PrS patients were reported as relative
and absolute frequencies. Fisher’s Exact test and the
Mann-Whitney test were used to identify significant
differences in categorial and continuous variables,
respectively.
The primary outcome of the study was overall survival (OS) according to patient health coverage (PHS versus PrS) and the secondary outcome was
progression-free survival (PFS), also stratified by those two groups. OS was defined as the time from the
start of first-line TKI to death (from any cause). PFS
was defined as the time from the start of TKI treatment to death or disease progression (whichever occurred first). Disease progression was assessed based
on the information in patient’s charts as described by
the attending physician. It is an institutional practice
to assess disease progression by imaging every two
or three months and to analyze the images according
to RECIST 1.1 criteria (15). No central review of the
imaging was done.

Survival curves were generated according to
the Kaplan-Meier method and were compared using
the log-rank test. Two-tailed P values <0.05 were
considered statistically significant. Variables with
Wald`s P values <0.05 in the univariate analysis and
that are known clinical prognostic factors for mRCC
were selected for multivariate analysis. Statistical
analysis was performed with the software SPSS 23.0
(SPSS, Chicago, IL).
RESULTS
Patients Characteristics
Between January 2007 and 2018, 171 eligible mRCC patients were treated at ACCCC with TKIs
as the first-line treatment. The majority (134/171,
78.4%) of the patients had private insurance, and
37/171 (21.6%) received care via the PHS. Clinical
characteristics according to type of health coverage
and treatments received are described in Table-1.
Between the PrS and PHS groups, there
were no baseline differences in median age (p=0.78),
gender (p=0.66), number of metastatic sites (p=0.99)
and sites of metastasis (lung, p=1.0; lymph nodes,
p=0.71; bone, p=0.99). However, PHS patients had a
higher proportion ECOG performance ≥2 (p=0.007),
poor IMDC risk (p=0.09), non-clear cell histology
(p=0.01) and synchronic metastasis at initial diagnosis (p=0.014). There was also an imbalance in the
proportion of nephrectomies (p=0.003) and metastasectomies (p=0.5) performed, with PHS patients
having fewer of these procedures than PrS patients.
No difference was seen in the median time from the
diagnosis of metastatic disease to the beginning of
the TKI treatment (2.29 versus 1.79 months, p=0.59).
Treatment and efficacy outcomes
Sunitinib was the most common choice of
first-line agent in both groups, being prescribed for
91.9% and 67.2% of the PHS and PrS patients, respectively. Pazopanib and sorafenib were also used as
shown in Table-1. The median number of treatment
lines employed was one for PHS patients versus two
for PrS patients (p=0.03).
With a median follow-up of 35.4 months
(95% CI: 31.4-39.3 months), the overall survival was
16.5 months for PHS patients versus 26.5 months for
the PrS patients (p=0.002; Figure-1). Progression-free
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Table 1 - Baseline clinical characteristics and treatment by type of health coverage (private versus public funded).
Characteristics

Private
n=134

Public
n=37

p

61

61

0.78

(24-84)

(27-78)

Male

102 (76.1)

30 (81.1)

Female

32 (23.9)

7 (18.9)

Median age
(range)
Sex (%)

0.66

Histology (%)
Clear cell

117 (87.3)

25 (67.6)

Non-clear cell

17 (12.7)

12 (32.4)

0.01

ECOG (%)
0-1

115 (86.5)

24 (64.9)

≥2

18 (13.5)

13 (35.1)

Missing

0.007

1

Metastasis (%)
Synchronic

48 (35.8)

22 (59.5)

Metachronic

86 (64.2)

15 (40.5)

34 (26.6)

6 (16.2)

73 (57)

19 (51.4)

21 (16.4)

12 (32.4)

0.014

IMDC risk (%)
Favorable
Intermediate
Poor
Missing
Median No. metastatic sites (range)

0.09

6
2 (1-5)

2 (1-4)

0.99

Lung

88 (65.7)

24 (64.9)

1.0

Lymph nodes

66 (49.3)

20 (54.1)

0.71

Bone

47 (35.1)

13 (35.1)

0.99

2 (1-5)

1 (1-4)

0.03

1

52 (38.8)

22 (59.5)

0.096

2

47 (35.1)

9 (24.3)

Metastasis sites (%)

Median lines of therapy (range)
Total lines of therapy received (%)

≥3

35 (26.1)

6 (16.2)

Prior nephrectomy (%)

124 (92.5)

27 (73)

0.003

Metastasectomy (%)

30 (22.4)

6 (16.2)

0.5

Sunitinib

90 (67.2)

34 (91.9)

0.008

Pazopanib

40 (29.9)

3 (8.1)

Sorafenib

4 (3)

0

1 line TKI (%)
st

ECOG = Eastern Cooperative Oncology; IMDC = International Metastatic Renal Cell Carcinoma Database Consortium risk model classification; TKI = Tyrosine
kinase inhibitor
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Figure 1 - Overall survival by type of health coverage (private versus public).

survival was 8.4 months versus 11 months (p=0.01),
for the PHS and PrS patients, respectively.
Multivariate analysis for overall survival was
performed, with the objective to adjust the type of
health coverage for other known clinical prognostic
factors that were statistically significant on the univariate model and were imbalanced at baseline. After
this analysis, PHS patients still had a higher mortality
(HR: 1.61, 95% CI: 1.01-2.56, p=0.047). The results of
the univariate and multivariate analyses are shown
in Table-2. In addition to the type of health coverage, having poor prognostic risk by the IMDC score (p
<0.001), an ECOG ≥2 (p=0.04), and two or more sites
of metastasis (p <0.001) were also significant adverse
factors for OS in the multivariate model.
Regarding treatment-related effects on survival, for the whole cohort, receiving two or more
lines of treatment was a significant prognostic factor,
with a median OS of 31.2 months versus 12.7 months
in favor of those patients who received multiple lines
of treatment (HR: 0.51, 95% CI: 0.35-0.75, p=0.001).
Furthermore, when this factor was inserted into the
previous multivariate model in an exploratory analysis, the type of health coverage lost its statistical significance, leading to the hypothesis that this was one
of the important drivers and confounders of the survival differences observed between the study groups
(Supplemental Material 2).

DISCUSSION
To our knowledge this is the first dataset
that directly compares survival outcomes of Brazilian
mRCC patients treated via public or private health
systems. A previous report of patients treated in a
public cancer center in Brazil found that the median
OS was 15.2 months for PHS patients treated with
sunitinib as the first-line agent and 14.2 months for
PHS patients treated with pazopanib as the first-line
agent (16). Similarly, in this study, the median OS was
16.5 months for PHS patients.
Some known prognostic factors for mRCC
differed between the two groups (17, 18). The inferior PFS observed in PHS patients could be due to a
higher proportion of adverse baseline characteristics,
such as poor IMDC risk, ECOG performance ≥2, synchronic metastasis, and non-clear cell histology (although non-clear cell histology was not statistically
significant in this cohort).
The IMDC risk model has been extensively
validated and is used to estimate survival with targeted therapies (19). One hypothesis for the higher
incidence of poor IMDC risk in the PHS patients may
be delays in diagnosis and reduced access to specialized cancer centers, resulting in more advanced
disease stages at the beginning of treatment. Bergerot (20) also found the same disparities regar-
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Table 2 - Univariate and Multivariate analysis for overall survival.
Variable

Univariate
(95% CI)

P

Multivariate
(95% CI)

P

Type health coverage (public)

1.92 (1.25-2.94)

0.003

1.61 (1.01-2.56)

0.047

No prior nephrectomy

2.47 (1.46-4.17)

0.001

1.21 (0.64-2.29)

0.56

IMDC poor risk

3.80 (2.37-6.06)

<0.001

3.15 (1.79-5.53)

<0.001

ECOG ≥2

3.43 (2.15-5.45)

<0.001

1.81 (1.02-3.22)

0.04

Synchronic metastasis

1.56 (1.07-2.26)

0.02

1.32 (0.86-2.03)

0.21

≥2 sites metastasis

2.02 (1.28-3.20)

0.0030

2.81 (1.67-4.71)

<0.001

Non-clear cell histology

1.51 (0.94-2.44)

0.09

ECOG = Eastern Cooperative Oncology; IMDC = International Metastatic Renal Cell Carcinoma Database Consortium risk model classification; 95% CI = 95%
Confidence Interval

ding distribution of poor IMDC risk in PHS patients
upon evaluation of treatment patterns for Brazilian
mRCC patients using data retrieved from a commercial database that contained information
from public and private hospitals. Of 3.149 patients who received first-line therapy, only 641
(20%) were given a second line agent. Those differences were more profound when comparing
patients treated in private or public hospitals,
were 14% versus 7% received a second-line therapy (p=0.001).
In this study, having less access to further lines of treatment was linked to detrimental
survival outcomes in the PHS population. Ac-

cess to cancer drugs and the increasing expenses associated with new therapies are a challenge worldwide, but are especially difficult to
overcome in lower and middle income countries, where issues like fragmentation of health
systems, delays in approval by local regulatory
agencies and underfunding add to the challenge (21).
The disparities observed are expected to
be further deepened because major shifts in the
first-line treatment for clear cell mRCC occurred after 2018. Currently, the combination of
nivolumab and ipilimumab is the standard of
care for intermediate and poor IMDC risk, and

Supplemental Material 2 - Univariate and multivariate OS analysis after including the number of lines of treatment.
Variable

Univariate
(95% CI)

p

Multivariate
(95% CI)

p

Type health coverage (public)

1.92 (1.25-2.94)

0.003

1.59 (0.99-2.55)

0.057

No prior nephrectomy

2.47 (1.46-4.17)

0.001

1.02 (0.53-1.96)

0.96

IMDC poor risk

3.80 (2.37-6.06)

<0.001

2.74 (1.55-4.85)

0.001

ECOG ≥2

3.43 (2.15-5.45)

<0.001

1.97 (1.12-3.46)

0.02

Synchronic metastasis

1.56 (1.07-2.26)

0.02

1.31 (0.82-2.09)

0.26

≥2 sites of metastasis

2.02 (1.28-3.20)

0.003

2.80 (1.65-4.73)

<0.001

≥2 lines of treatment

0.51 (0.35-0.75)

0.001

0.51 (0.34-0.77)

0.001

ECOG = Eastern Cooperative Oncology; IMDC = International Metastatic Renal Cell Carcinoma Database Consortium risk model classification; 95% CI = 95%
Confidence Interval
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the TKI-immunotherapy combo of axitinib and
pembrolizumab is also a recommended option
in guidelines, for all IMDC risk groups (22). However, single agent TKIs may still play a role
in favorable IMDC risk, with comparable results
for sunitinib versus axitinib plus pembrolizumab in this subgroup (23).
The main limitations of this study are
the retrospective nature and small sample size.
However, its strengths come from the use of real
life data to show how fragilities in primary care,
involving cancer diagnosis and referencing, and
access to life prolonging cancer drugs can affect
OS of patients with mRCC, even in a specialized
cancer center were access to surgery, radiotherapy,
hospital infrastructure and medical expertise are
the same regardless of type of insurance. Exposing
the fragilities in the PHS is the first step to tackle
the problem and develop strategies to improve
the public guidelines for the treatment of mRCC.

2.

3.

4.

5.

6.

7.

CONCLUSION
Patients with metastatic renal cell carcinoma
treated in the public health system had significantly
worse overall survival, possibly due to poorer prognosis at presentation and less drug access.

8.
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ABSTRACT

ARTICLE INFO

Purpose: To describe our experience in the management of retained encrusted ureteral
stents using a single session combined endourological approach.
Materials and Methods: Patients with retained encrusted ureteral stents who had been
submitted to a single session combined endourological approach from June 2010 to June
2018 were prospectively evaluated. Patients were divided according to the ForgottenEncrusted-Calcified (FECal) classification. The stone burden, surgical intervention, number
of interventions until stone free status, operation time, hospital stay, complications,
stone analysis, and stone-free rate were compared between groups. ANOVA was used
to compare numerical variables, and the Mann-Whitney or Chi-square test to compare
categorical variables between groups.
Results: We evaluated 50 patients with a mean follow-up of 2.9±1.4 years (mean±SD).
The groups were comparable in terms of age, sex, laterality, BMI, comorbidities, ASA,
reason for stent passage, and indwelling time. The stone burden was higher for grades
IV and V (p=0.027). Percutaneous nephrolithotomy was the most common procedure
(p=0.004) for grades IV and V. The number of procedures until the patients were stonefree was 1.92±1.40, and the hospital stay (4.2±2.5 days), complications (22%), and stone
analysis (66% calcium oxalate) were similar between groups. The stone-free rate was
lower in grades III to V (60%, 54.5%, and 50%).
Conclusions: The endoscopic combined approach in the supine position is a safe and
feasible technique that allows removal of retained and encrusted stents in a single
procedure. The FECal classification seems to be useful for surgical planning.

INTRODUCTION
Ureteral stents have been widely utilized
since 1967, following open or endoscopic ureteral
surgery, ureteral strictures, ureteropelvic junction
obstructions, malignancies, or treatment of urinary
stones (1). Encrusted and retained ureteral stents re-
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present the most challenging complication associated
with ureteral stents (2, 3). Management is difficult,
and several procedures might be necessary (2, 4-7).
A modification of the original Valdivia supine position (Galdakao-modified Valdivia positioning)
has been proposed to perform percutaneous nephrolithotomy (PCNL) (8), and allows the combined use
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of simultaneous retrograde and percutaneous access
to the urinary tract, while preserving the surgical
and anesthesiologic advantages of supine position (9-11). The term endoscopic combined intra-renal surgery (ECIRS) has been applied to this
approach (12). Although several endourologic
methods have been reported for the management
of encrusted and retained stents, there is no formal recommendation in urology guidelines.
The Forgotten-Encrusted-Calcified (FECal) classification was created to predict outcomes
when treating these patients, and it seems to provide an alternative for the surgical management
dilemma. However, there are currently no data to
advise patients on expected surgical outcomes or
surgical planning (3).
In this article, we describe our experience in
the management of retained encrusted stents using
an endoscopic combined intra-renal surgery and provide useful insight into this difficult condition.
MATERIALS AND METHODS
From June 2010 to June 2018, all patients
with retained and encrusted ureteral stents were submitted to a combined endourological approach with
Galdakao-modified Valdivia positioning (Figure-1).
Ethics committee institutional approval and informed
consent for the enrolled patients were obtained before treatment. Encrusted stent was defined as one that
could not be removed at the first attempt using gentle
manual traction with grasping forceps.
The ureteral stent encrustation was defined as
was evaluated at the first clinical visit by abdominal
plain radiography, and patients were referred within
1 week for definitive treatment. Preoperative assessment included patient age and sex, body mass index
(BMI), average stent indwelling, reason for stent placement, and American Society of Anesthesiologists
Physical Status Classification System (ASA). Abdominal and pelvic computed tomography (CT), both
plain and with intravenous ionized contrast, was
performed in all cases to evaluate renal function and
to assess the location and size of the stent calcifications (stone burden) for surgical management. Stone burden was estimated using an ellipsoid formula
(stone volume=π.l.w.d.0.167), where length (l), width
(w), and depth (d) are the stone diameters measured

in three axes. Renal function assessment was completed with renal scintigraphy. In non-functioning
kidneys (less than 10% function on scintigraphy)
laparoscopic total nephrectomy was performed,
and patients were excluded from the study. Groups
were divided by the assistant urologist according
to a previously reported calcified stent scale (FECal
classification) (3), as follows:
Grade I - Minimal linear encrustations along
either portion;
Grade II - Circular encrustation completely
encasing either portion;
Grade III - Circular encrustation completely
encasing either portion or linear encrustation of the
ureteral aspects;
Grade IV - Circular encrustations completely
encasing both portions;
Grade V - Diffuse and bulky encrustations
completely encasing the proximal, distal, and ureteral portions.
Urine samples were collected before surgery
and infections were treated using antibiotic susceptibility profiles. In cases of a negative culture, a preoperative prophylactic antibiotic course, with 100mg
nitrofurantoin, was administered orally once a day
starting 7 days before surgery (13). All procedures
were performed by the same surgeon (R.I.L.), who
was experienced in prone and supine percutaneous
nephrolithotomy (PCNL), retrograde ureterolithotripsy (URS), and retrograde intrarenal surgery (RIRS).
Surgical management was based on renal function,
location, and the stone burden (considering encrusted
stents and associated stones).
SURGICAL TECHNIQUE
Galdakao-modified Valdivia positioning was
used in all cases with a functioning kidney, and a
combined endourological approach was performed
simultaneously as shown in Figure-1.
Our approach was as follows (Figure-2):
Starting with cystoscopy, contrast was retrogradely
injected into the upper urinary tract using a 6Fr single lumen ureteral catheter. Two 0.038” hydrophilic
guidewires were radioscopically placed in the ureter.
We then addressed the stone encrustation of the vesical portion of the stent by performing cystolithotripsy (CLT) using either laser (Holmium YAG laser) or
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Figure 1 - Image series showing combined approach with Galdakao-modified Valdivia position for removal of encrusted
fragmented stent. A) Galdakao-modified Valdivia position. Percutaneous access under biplanar fluoroscopic guidance. B)
Guidewire placed retrogradely in the upper calyx. Note two stent fragments located in the kidney. C) Semirigid ureteroscopy.
Notice distal stent fragment. D) Retrograde pyelography with 6 Fr ureteral catheter placed into the pelvis and lower calyx
puncture. E) Stent fragments retrieval with stone grasping forceps. F) Encrusted stent fragment removal through Amplatz®
sheath. G) Completely encrusted stent fragmented in three parts. H) Incision after percutaneous access.

ultrasonic energy (CyberWand Dual Ultrasonic Lithotriptor®, Gyrus, Olympus, Japan). If the distal stone
maximum diameter was less than 2cm, transurethral
laser lithotripsy was performed. Alternatively, if the
distal stone maximum diameter was more than 2cm,
transurethral lithotripsy, using a nephroscope and an
ultrasonic probe, was performed in women; while in
men, a laparoscopic 10mm trocar was placed percutaneously 3cm above the pubic symphysis. The trocar
was placed with a full bladder and a nephroscope
was used through it to avoid risks of urethral injury
and stenosis.

After treating the bladder component, a
6.5Fr rigid ureteroscope (Karl Storz®, Germany) was
used to inspect the ureter in all cases. Ureteral stones were treated with a 200-µm laser fiber (Holmium
YAG laser), with fragmentation settings such as 0.81.2J (pulse energy) × 4-10Hz (frequency) in a single
pulse width (350µs). Forceps, graspers, and nitinol
baskets were used for extraction of stone fragments
and catheter. If, after this, the stent was successfully
retrieved, a flexible 7.5Fr permanent ureteroscope
was used to look for residual fragments in the kidney.
If the stent was stuck, RIRS was performed preferably
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Figure 2 - Surgical technique: Flow chart diagram.
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through a 11/13Fr, 35cm access sheath. When there
were any failures to advance the access sheath parallel to the encrusted catheter, procedure was performed without it.
When the stone burden inside the kidney
was greater than 2cm, percutaneous access was indicated. This was achieved by a urologist under biplanar fluoroscopic and ultrasound guidance. Usually,
the subcostal percutaneous access, respecting the
posterior axillary line, was single. The pelvicalyceal system was usually entered at the lower posterior
calyx, and middle and upper calyx punctures were
used when stones were present within these calyces.
After the introduction of a 0.038” hydrophilic guidewire through an 18-gauge needle into the collecting system, tract dilation was performed using fascial dilators (double shot technique: numbers 10, 20,
and 30Fr, sequentially), and a 30Fr Amplatz® sheath
was placed. Nephroscopy was performed with a 26Fr
rigid nephroscope (Karl Storz®, Germany), and stone
fragmentation and suction were performed with an
ultrasonic lithotripter.
An intraoperative stone-free status was verified with fluoroscopy, flexible nephroscopy and
flexible ureteroscopy. At the end of the procedure, a
16Fr nephrostomy tube was placed in cases of bleeding, residual stones, solitary kidney, suspected pelvic injury, or multiple tracts. A 6Fr ureteral catheter
was routinely left in place; in cases of a ureteropelvic junction with significant edema, extensive pelvic injury, or ureteral manipulation, a 4.8Fr x 26cm
ureteral stent with external string was used instead.
Ropivacaine 1% 20mL was injected into the tract for
pain control, and an 18Fr Foley catheter was placed
on the bladder (14).
Endpoints
Surgical management (including both stent
retrieval and urinary lithiasis treatment), number of
interventions to achieve stone-free status, surgical
time, hospital stay, postoperative complications assessed using the Clavien-Dindo classification (15),
and residual stones were compared between groups
according to the FECaL classification. The primary endpoint was the one-step removal of calcified
stents, while the secondary endpoint was to compare
groups in terms of postoperative outcomes. Success

was defined as stone-free patients, meaning no fragments in the CT of the first postoperative day.
Statistical Analysis
ANOVA was used to compare numerical variables between groups, and the Mann-Whitney, or
Chi-square tests were used to compare categorical
variables between groups. SPSS software version
19.0 for Windows (SPSS Inc.) was used for statistical
analysis, and a p-value <0.05 was considered statistically significant.
RESULTS
We enrolled 50 patients, all of whom had
a functioning kidney after evaluation with contrast CT and scintigraphy. The mean follow-up was
2.9±1.4 years (1.7-4.6 years). Patients were divided
into groups according to the FECal classification, and
were comparable in terms of age (45.7±13.9 years),
sex, laterality, BMI (26.3±4.9kg/m2), comorbidities,
ASA, reason for stent passage, and indwelling time
(Table-1). All stents were successfully removed in a
single session using a combined endourological approach. The mean surgical time, stone-free rate, and
complication rate were 115.5±53.5 minutes, 66%,
and 22%, respectively (Table-2).
Stone burden was higher for grade IV and
V (8.4±4.8 and 10.6±9.5cm3) in comparison to all
other grades (p=0.027). PCNL was the most common intervention for grades IV and V (81.8% and
100%, respectively), was not performed in grade I,
and regularly performed in grade II (62.5%), as these
encrustations were usually minor and not located in
the kidney (p=0.004). URS was commonly used for
ureteral stent encrustation, especially in groups with
lower stone burden (grades I and II). Furthermore, the
operation time was higher in groups III to V (110±64
and 164±67 min) (p=0.006), as PCNL was commonly
performed in these cases (Table-2 and Table-3). RIRS
was performed in all cases (Figure-2), preferably after
stent removal to check stone free status. In 4 cases
(8%) access sheath was used parallel to the stent.
Complications occurred in 22% of patients.
Most (14%) were minor complications (fever, pain,
emesis), 1 case required radiological intervention
(urinoma), and 3 other cases required critical care for
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Table 1 - Demographic data of patients presenting encrusted ureteral stents according to the FECal Classification.

Number of patients
Age (Years, mean ± SD)
Gender (M:F)

Grade I

Grade II

Grade III

Grade IV

Grade V

Total

11

8

10

11

10

50

43.7 ±
12.5

47.7 ±
12.7

42.8 ± 9.9

47.1 ± 18.5

47.7 ± 15.8

45.7 ± 13.9

40% : 60% 45.5% : 54.5% 50% : 50%

36% : 64%

27.3% : 72.7% 25% : 75%

p - value

0.71

Side
Left

45.5%

25%

40%

54.5%

60%

46%

Right

54.5%

75%

60%

45.5%

40%

54%

26.9 ± 4.5

28.8 ± 6.1

26.0 ± 3.9

24.1 ± 3.8

26.2 ± 6.53

26.3 ± 4.9

I

54.5%

37.5%

60%

54.5%

20%

20%

II

27.3%

62.5%

40%

18.2%

60%

60%

III

9.1%

--

--

27.3%

20%

20%

IV

9.1%

--

--

--

--

--

BMI (Kg/m2, mean ± SD)

0.89

ASA classification

Reason for Stent Placement

-

Urinary sepsis

4 (36.4%)

4 (50%)

4 (40%)

2 (18.2%)

3 (30%)

17 (34%)

Acute kidney injury

2 (18.1%)

3 (37.5%)

1 (10%)

3 (27.3%)

2 (20%)

11 (22%)

Pain and
Hydronephrosis

2 (18.1%)

0

4 (40%)

3 (27.3%)

4 (40%)

13 (26%)

Definitive treatment
non-available
Other
Indwelling Stent Time
(Months, mean ± SD)

0.35

0.47
0

1 (12.5%)

0

1 (9.1%)

1 (10%)

3 (6%)

3 (27.3%)

0

1 (10%)

2 (18.2%)

0

6 (12%)

7.3 ± 3.0

26.1 ± 10.0

13.8 ±10.7

30.1 ± 20.1

32.8 ± 23.2

21.7 ± 13.4

sepsis; the organisms in question were enterobacteriaceae such as Klebsiella pneumoniae and Escherichia coli. Reason for missed stents in all cases was
limitations on the public health system.
The number of procedures, hospital stay,
blood transfusion, complications, and stone analysis
were similar between groups. The stone-free status
was not significantly different between groups but
was lower in grades III to V compared to grades I and
II (Table-2). Residual fragments treatment decisions
were made individually according to stone size, location, and composition.

0.11

DISCUSSION
Stent encrustation is one of the most serious complications of polyurethane double-J
stents (2). Multimodal endourology forms the cornerstone of therapy for heavily encrusted retained stents (3-5). Some investigators have reported
high success rates in managing calcified stents
using endourologic techniques in a single anesthetic setting (9, 16-18); however, it is common to
need multiple sessions to successfully render the
patient stent and stone-free, depending on which
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Table 2. Patients operative and peri-operative data.
Grade I

Grade II

Grade III

Grade IV

Grade V

Total

P - value

288.4 ±
252.4

489.0 ±
385.7

1056.0 ±
842.4

8044.1 ±
4779.2

10699.3 ±
9497.8

4262.4 ±
3236.7

0.027

0

62.5%

70%

81.9%

100%

64%

0.004

ULT

100%

100%

40%

54.5%

80%

60%

< 0.001

CLT

54.5%

0

0

100%

100%

62%

0.281

Surgical Time (Min, mean )

65 ± 32

100 ± 25

110 ± 64

138 ± 74

164 ± 67

115.5 ± 53.5

0.006

Number of Procedures to
Stone Free Status

1.36 ± 0.9

2.25 ± 1.5

2.7 ± 2.0

1.28 ± 1.2

2.25 ± 1.5

1.92 ± 1.4

0.687

Hospital Stay (Days, mean ±
SD)

4.4 ± 2.6

2.60 ± 1.8

2.9 ± 1.8

5.7 ± 2.4

7.0 ± 2.1

4.2 ± 2.5

0.141

0

0

0

9.1%

0

2%

  

  

  

Stone burden (cm3, mean ±
SD)
PCNL

Blood transfusion
Clavien classification
Without Complication

81.8%

62.5%

80%

72.7%

90%

78%

I

9.1%

37.5%

20%

9.1%

0

14%

II

0

0

0

0

0

0

III a

9.1%

0

0

0

0

2%

III b

0

0

0

9.1%

10%

2%

IV a

0

0

0

9.1%

0

2%

IV b

0

0

0

0

0

2%

90.9%

87.5%

60%

54.5%

50%

66%

  

  

  

  

81.8%

100%

50%

45.5%

60%

66%

0

0

50%

54.5%

20%

26%

Calcium phosphate

9.1%

0

0

0

0

2%

Mixed

9.1%

0

0

0

20%

6%

Success (Stone-free)
Stone Analysis
Calcium Oxalate
Struvite

modalities are used (4, 7). In this series, all stents
removed were made of polyurethane.
Imaging plays a pivotal role in evaluating
the patient and determining appropriate surgical management of the encrusted and retained stent. Furthermore, quantifying the stone burden associated
with encrustation has prognostic significance, and
contrast CT has been shown to help evaluate renal function (7). A poorly functioning kidney with

0.541

0.081

significant stone burden may be better suited for
nephrectomy rather than multiple procedures to
eliminate all stones (2).
If no encrustation is visible on plain radiography, removal of the stent in a retrograde fashion
may be attempted. Ideally, fluoroscopy should be
available to determine if there is uncoiling of the proximal curl during removal, because this may be a site
of resistance. If there is any resistance during the at
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Table3. Procedures according to FECal Classification.
Grade I

Grade II

Grade III

Grade IV

Grade V

URS + RIRS

5 (45.5%)

3 (37.5%)

3 (30%)

0

0

PCNL + RIRS

0

0

6 (60%)

0

0

PCNL + URS + RISRS

0

5 (62.5%)

1 (10%)

0

0

CLT + URS + RIRS

6 (54.5%)

0

0

2 (18.1%)

0

CLT + PCNL + RIRS

0

0

0

5 (45.5%)

2 (20%)

CLT + URS + PCNL + RIRS

0

0

0

4 (36.4%)

8 (80%)

tempt at cystoscopic removal, one should stop immediately because the risk of stent fracture or ureteral
injury cannot be ignored. In all cases, ureteroscopy
was performed after the placement of two guidewires, leaving one as a safety guidewire.
Calcifications along the ureteral component
of the stent can be managed with retrograde ureteroscopy and laser lithotripsy. In our experience, the
ureter always accommodated the ureteroscope after
placing two guidewires. The encrustations usually
affect the stent circumferentially, but in our cases
the stent was not attached to the ureter. However,
in a few cases, a prominent inflammatory reaction
to the stent or to the initial stone causing symptoms
that motivated the stent passage was observed. In
such cases, surgeons should be extra-careful because pushing or pulling maneuvers can easily perforate
or even avulse the ureter. Only small fragments are
obtained by laser breakage of encrustations in a circumferential fashion, and the risks of ureteral injury
are diminished.
For proximal ureteral stent encrustations in
men especially and renal stent encrustations of less
than 2cm, flexible ureterolithotripsy with a laser is
indicated. For larger stent encrustations (more than
2cm), percutaneous lithotripsy is the preferred prima-

ry approach. In the case of simultaneous large proximal and distal encrustations, the main advantage of
PCNL in the Galdakao-Valdivia supine position is to
address both encrusted ends (proximal or distal) (8).
ESWL can be an option in cases of proximal encrustation and lower stone burden, but as monotherapy
may not be appropriate or recommended (18). In the
current scenario the miniaturized PCNL is also an option, but the lower success rates on higher stone burden and the risk of elevated intra renal pressure lead
us to believe that standard PCNL can have a safer
profile in this situation (19).
Our approach was effective and suitable for
patients. Furthermore, it offers the advantages of reduced patient handling, the requirement of a drape
only once, the ability to perform simultaneous PCNL
and ureteroscopic procedures, better control of the
airway during procedures, and the ability of a surgeon to perform PCNL while sitting. To the best of our
knowledge, this represents the largest experience by a
single surgeon. Bostanci et al. (16) reported treatment
of 19 patients using a single multimodal approach
and a low rate of complications, but did not describe
their results. Ulker et al. (17) treated 17 patients with
a 58.9% stone-free rate in a single procedure, however, they were evaluated with KUB. Given that treat-
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ment is generally difficult, with potential hazardous
complications (18, 20, 21), we believe that these cases should be referred to high volume endourological
centers with experienced staff.
Compared to other grading systems for encrusted stents, the FECal classification system developed by Acosta-Miranda et al. incorporate both stone
location and size (3). It is simple to utilize but, limited
in that it was developed with a small sample size of
nine patients. The KUB grading system (22) differentiates between stone burden involving the proximal
versus the distal coil of the stent, which has important implications for surgical complexity, but has a
complex and longer application.
With regards to the limitations of our study, it was not randomized, and did not include a
control group. The lack of a significant difference
in the complications and success may be due to the
low statistical power (e.g., small sample size) rather
than the absence of a difference. However, the study
strengths may compensate for these limitations. Our
study included a large number of patients compared
to other series. The demographic data were similar in
both groups; all patients had pre- and post-operative
CT scans, and a complete prospective database was
utilized in order to reduce the chances of bias on the
similarity of the outcomes regarding positioning.
In the current study, we provided suggestion
for the standardization of an efficient treatment of
encrusted ureteral stents in a single-session procedure, that can be validated by a multicenter trial. Prevention is defined as the best treatment for encrusted
stents. Measures such as control of stent period, encourage referral to high volume centers, development
of new stents and new technologies should be applied (23, 24). However, if this dramatic situation occurs, the FECal classification is a good tool to predict
outcomes of the cases, and the proposed approach
seems to be a rational option for treatment.

ABBREVIATIONS
FECal classification = forgotten encrusted calcified
classification;
BMI = body mass index;
ASA = American Society of Anesthesiologists Physical Status Classification System;
PCNL = percutaneous nephrolithotomy;
ECIRS = endoscopic combined intra-renal surgery;
CT = computed tomography;
URS = ureterolithotripsy;
RIRS = retrograde intra-renal surgery;
CLT = cystolithotripsy;
ESWL = Extracorporeal shock wave lithotripsy;
KUB = kidney-urinary-bladder graph.
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ABSTRACT

ARTICLE INFO

Introduction: The aim of the present prospective-randomized study was to compare
perioperative outcomes and complications of bipolar and monopolar TURBT for lateral walllocated non-muscle invasive bladder cancers (NMIBC) under obturator nerve block (ONB).
Patients and Methods: 80 patients who underwent TURBT for lateral wall-located primary
bladder tumors under ONB from March, 2016 to November, 2019 were included in the present
study. The patients were randomized equally into two groups; monopolar TUR (M-TURBT)
and bipolar TUR (B-TURBT). The primary and secondary outcomes were safety (obturator
jerk and bladder perforation) and efficacy (complete tumor resection and sampling of the
deep muscle tissue).
Results: Obturator jerk was detected in 2 patients (5%) in M-TURBT while obturator
jerk was not observed during B-TURBT (p=0.494). Bladder perforation was not
observed in both groups. All of the patients underwent complete tumor resection.
There was no significant difference in muscle tissue sampling (67.5% vs. 72.5%,
p=0.626) and thermal tissue damage rates (12.5% vs. 25%, p=0.201). The majority of
complications were low-grade and the differences in Clavien grade 1-3 complications
between groups were not statistically significant.
Conclusion: In the treatment of lateral-wall located NMIBCs, either M-TURBT or B-TURBT
can be safely and effectively performed by combining spinal anesthesia with ONB. Even so, it
should be taken into consideration that low-grade postoperative hemorrhagic complications
may occur in patients who undergo M-TURBT.

INTRODUCTION
Bladder cancer is the tenth most common
and the thirteenth most deadly cancer worldwide. Its
incidence is rising steadily, especially in Europe and
other developed countries (1). Approximately 75% of
BCs do not involve the muscle wall of the bladder
and are called non-muscle invasive bladder cancer
(NMIBC) (2). Transurethral resection (TUR) is the gold
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standard for the diagnosis and initial treatment of
bladder tumors (3). Maximal TUR of bladder tumors
(TURBT), which is defined as macroscopically complete resection of the bladder tumor when safely possible, is critical to successful treatment in mono- and
multi-modality regimens (4).
Traditionally, monopolar energy systems
have been preferred to be performed in resection of
bladder tumors. However, bipolar devices can also be
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used safely and effectively in the treatment of these
tumors (5). In monopolar energy system, electric current passes through the patient’ s body and reaches
a skin pad. However, bipolar system is completed
locally and energy is confined at the resection site
between the two poles situated on the tip. Energy is
transmitted from the loop electrode into the saline
solution allowing it to evaporate and form an interface layer of gas around the loop (6). In monopolar
system, electrical energy is directed into the tissues,
where its electrical resistance creates a high temperature. However, in bipolar systems, radiofrequency
energy converts the conductive medium into a plasma field of highly ionized particles disrupting the organic molecular bonds between the tissues at a much
lower temperature as which may reduce the thermal
damage to the surrounding tissues (7). Furthermore,
hypotonic and non-saline irrigation fluids such as
1.5% glycine and mannitol are used in monopolar
energy systems. However, bipolar devices can be
used with conductive fluid medium (normal saline) instead. Therefore, bipolar systems prevent patients from having TUR syndrome, which is caused
by the absorption of hypotonic irrigation fluid and
the resultant electrolyte imbalance (8). In addition,
bipolar TURBT (B-TURBT) has some other advantages over monopolar TURBT (M-TURBT) such as
a lower incidence of adductor muscle contraction
resulting from adductor contraction and obturator
jerk and less damage to the site of resection from
the cautery procedure (9, 10).
Modern laser technology has led to new alternatives to conventional TURBT (cTURBT). The two
most commonly used lasers at present are holmium
(Ho:YAG) and thulium (Tm:YAG), Various research
groups have already reported promising results for
laser en bloc resection of bladder tumors (ERBT). However, not every hospital has access to laser devices
since they cost much. Using an electrical current instead of lasers may be a promising alternative (11).
Obturator nerve originates from the lumbar
plexus of L2 to L4 and both motor and sensory nerve fibers passes through the obturator foramen of
the pubis to innervate the adductor muscles of the
thigh. It comes to close proximity to the prostatic
urethra, bladder neck, and inferolateral bladder wall
(12). Garcia Rodriguez et al. reported that 46.8% of
all bladder tumors are located at the lateral wall of

the bladder (13). In TURBT procedure, this proximity can cause the stimulation of the obturator nerve
when the bladder is distended with irrigation fluid.
At this point, involuntary leg movements are caused.
These involuntary leg movements increase the risk of
developing complications, such as incomplete resection, bladder perforation, extravesical dissemination
of the tumor, and vascular injuries (12). Prentiss et al.
developed obturator nerve block (ONB) technique in
1965 in order to avoid involuntary leg movements
during TURBT (14). Studies since then have shown
that ONB performed with various techniques makes
the TURBT procedure safer (15-18).
Despite the ONB, obturator jerk still may be an
occasional problem during the resection of the lateral
wall located bladder tumors due to the insufficiency
of ONB, which may be resulted from the presence of
accessory obturator nerve, technical problems, and
operator-dependent reasons. It has been hypothesized in the present study that thanks to ONB, bipolar
TUR of the lateral-wall located bladder tumors may
be safer and more effective than monopolar resection. In order to test this hypothesis, a prospective-randomized study has been designed with the aim
of comparison of perioperative outcomes and complications of PlasmaKinetic bipolar and monopolar
transurethral resection (TUR) of non-muscle invasive
lateral wall-located bladder tumors in patients under
obturator nerve block (ONB). As far as is known, the
present study is the first one to compare the outcomes and complications of the monopolar and bipolar
devices with ONB as a primary end-point.
PATIENTS AND METHODS
The Institutional Review Board approved the
present single-center, prospective and randomized
study (IRB no: 031504). Written informed consent
form had been obtained from each patient before the
study was carried out.
Between March, 2016 and November,
2019, all patients with the suspicion of bladder
tumor were preoperatively evaluated by imaging
tools and/or cystoscopy and lateral bladder wall-located bladder tumors were selected among
them. 80 patients in total, who underwent TURBT
of primary, lateral bladder wall-located tumors
under ONB, were included in the study.
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Anticoagulant/antiaggregant medications,
such as acetylsalicylic acid, warfarin, and clopidogrel were stopped 7 days before the procedure and,
when necessary, were replaced by low-molecular-weight heparin.
Patients with muscle invasive bladder cancers, variant histologies, neurological disorders affecting the central nervous system, previous surgery and
scars in the ONB region, history of allergy to local
anesthetic agents, prior incomplete tumor resection
as well as recurrent tumors were excluded.
Patients were randomized on odd and even
number basis by a computer-based system. Odd numbers for M-TURBT and even numbers for B-TURBT
had been implemented until complete recruitment in
each group was achieved.
All patients underwent spinal anesthesia
combined with ONB by the nerve stimulator. In spinal anesthesia, 10 to 15mg 0.5% hyperbaric bupivacaine was applied by 25G Quincke needle at the L3L4 or L4-L5 space in the seated position. Afterwards,
the patients were immediately placed into the supine
position and sensory blockade was checked with a
pin-prick test. When the block reached the T10 level,
patients were placed into the lithotomy position and
ONB was performed unilaterally or bilaterally according to tumor position. A 10mm Teflon-insulated
needle (21G Stimuplex A, B. Braun Melsungen AG,
Germany) using a nerve stimulator (B. Braun Melsungen AG, Germany) was inserted perpendicularly
2cm inferiorly and 2cm laterally to the pubic tubercle
(Figure-1). In nerve stimulator, as in the traditional
approach, power current was set to 1.5 to 2mA and
current periods were set to 0.1ms. To start with, the
needle was inserted through the skin to the inferior
ramus of the pubic bone and it was slightly pulled
back and redirected anterolaterally contacting the
nerve in a depth of 2 to 4cm. After aspiration was negative, when muscle contraction was observed at the
adductor muscle groups, 10mL 0.25% levobupivacaine was applied at 0.3 to 0.5mA. Surgery was initiated
10 minutes after injection. The same anesthesia staff
performed the ONBs. No additional techniques were
utilized in order to prevent adductor muscle contractions during surgery other than ONB.
Perineal skin was cleaned with the antiseptic
solution in dorsal lithotomy position. After a routine
cysto-urethroscopy, M-TURT was performed with an

Figure 1 - Demonstration of the position and insertion of
the obturator nerve block needle (Obturator nerve blockade
prior to the transurethral resection of 3 cm tumoral mass on
the right lateral bladder wall of a 63- year-old male patient.)

U-shaped cutting loop, 26Fr continuous flow resectoscope (Karl Storz Endoskope, Tuttlingen, Germany)
with a 30-degree telescope, and an electrosurgical
generator (Valleylab Force FX, Boulder, CO, USA)
with power settings of 120W to cut and 80W to coagulate using mannitol irrigation under spinal anesthesia. B-TURMT was performed with an U-shaped
cutting loop, 26Fr continuous flow resectoscope with
a 30-degree telescope, and an ESG-400 bipolar generator (Olympus Europe, Hamburg, Germany) with power settings of 200W to cut and 120W to coagulate
using saline irrigation under spinal anesthesia.
At the end of the procedure, a 22Fr three-way
foley catheter was inserted. Postoperative bladder irrigation proceeded until efflux was clear. In uncomplicated cases in which urine was clear, the catheter
was usually removed after 24-48h. The patients who
were suspected of having NMIBC underwent early
instillation of epirubicin (50mg in 50mL saline solution) in 24h after TURB, according to the guidelines
of the European Association of Urology (EAU) (3). All
procedures were performed by several experienced
surgeons in a tertiary teaching hospital.
The primary outcome of this study was the
safety of the procedures, such as obturator jerk,
bladder perforation, clot retention, febrile urinary tract infection, and TUR syndrome. Obturator
jerk was defined as adductor muscle spasm which

586

IBJU | TRANSURETHRAL RESECTION OF BLADDER TUMORS

disturbed the surgeons during resection. Bladder
perforation was defined as subserosal injury when
the perivesical fatty tissue was seen and it was defined as complete perforation when drainage tube
or surgical repair was required. TUR syndrome
was defined as serum sodium level <125mmol/L
and as one or more circulatory and/or neurological symptoms. All complications were graded according to Clavien scoring system.
The secondary outcome was the efficacy
of both TURBT procedures, including complete
tumor resection, sampling of the deep muscle
tissue and sampling of the qualified tissues without any thermal damage. Besides, all resections
were performed under the supervision of a senior
urologist, and completeness and complications of
resection were noted intraoperatively.
All resected specimens were evaluated by the
same uropathologist who was blinded for allocation.
Stage and grade of tumor, presence of muscularis
propria, invasion of muscle tissue, and presence of
thermal tissue damage were all reported.
Statistical analysis: The data were analyzed
using the Statistical Package for Social Sciences
(spss 17.0 for Windows, Chicago, IL, USA). The data
were expressed as mean±standard deviation, number
and percentage according to the type of variables.
Normality tests (Shapiro-Wilk test, p >0.05) were
performed in order to evaluate the distributions of
numerical variables. As long as the distribution of
numerical variables was normal, statistical analysis
was performed using parametric Student’s t-tests.
Mann-Whitney U‐tests were used to evaluate numerical variables with a skewed distribution. Categorical
variables were analyzed using chi-square or Fisher’s
exact tests.
G* Power (3.0.8) statistical software package
program was utilized in order to calculate the power
of the study. A sample size of 72 achieved 95% power
to detect an effect size (W) of 0.50 using a 1 degree
of freedom Chi-Square test with a significance level
(alpha) of 0.01.
RESULTS
All patients were equally randomized to M-TURBT and B-TURBT groups. There were 40 patients in each group (Figure-2). Mean ages were

Figure 2 - CONSORT (Consolidated Standards for Reporting
Trials) flow diagram for patient assessment, allocation,
follow-up and analysis.

66.88±10.22 and 64.38±9.53 years in M-TURBT and
B-TURBT groups, respectively (p=0.261). There were
no statistically significant differences in terms of patient demographics (Table-1).
There were no statistically significant differences between the groups in terms of size and
number of tumors, and histopathological properties
(stage, grade). There were 17 and 16 right lateral
bladder wall-located tumors, 15 and 20 left lateral
bladder wall-located and 8 and 4 bilateral lateral bladder wall-located tumors in M-TURBT and B-TURBT
groups, respectively (p=0.354) (Table-1).
Obturator jerk was detected in 2 patients
(5%) in M-TURBT group while obturator jerk was
not observed in B-TURBT group. This difference was
not statistically significant (p=0.494). Neither bladder
perforation nor TUR syndrome was observed in both
groups. All patients in each group underwent complete tumor resection. Cautery artifact was reported
in 12.5% and 2.5% of the patients in M-TURBT and
B-TURBT groups, respectively. However, the difference was not statistically significant (p=0.201). Muscle
tissue sampling rate was comparable between the
groups (67.5% in M-TURBT vs. 72.5% in B-TURBT;
p=0.626). There were no statistically significant differences regarding mean operation and hospitalization
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Table 1 - Demographics and tumor characteristics.
M-TURBT (N:40)

B-TURBT (N:40)

Sex (n, %)

P
0.132*

Male

34 (85)

38 (95)

Female

6 (15)

2 (5)

Age (years) (mean±SD)

66.88±10.22

64.38±9.53

0.261**

BMI (kg/m2) (mean±SD)

27.07±5.08

26.62±4.49

0.673**

ASA score (n, %)

0.237*

1

2 (5)

3 (7.5)

2

25 (62.5)

30 (75)

3

13 (32.5)

6 (15)

4

0 (0)

1 (2.5)

Tumor Localization (n, %)

0.354*

Right

17 (42.5)

16 (40)

Left

15 (37.5)

20 (50)

8 (20)

4 (10)

Tumor size (cm, mean ± SD)

3.75±2.62

4.5±3.13

0.298***

Number of tumor (n, mean ± SD)

1.85±1.17

2.45±2.86

0.992***

Bilateral

Focality

0.823*

Unifocal

20 (50)

21 (52.5)

Multifocal

20 (50)

19 (47.5)

Stage (n, %)

0.823*

Ta

19 (47.5)

20 (50)

T1

18 (45)

19 (47.5)

T1+CIS

3 (7.5)

1 (2.5)

Grade (n, %)
PUNLP

0.572*
0 (0)

1 (2.5)

Low

30 (75)

28 (70)

High

10 (25)

11 (27.5)

SD = Standard deviation; BMI = Body mass index; ASA = American Society of Anesthesiologists; CIS = Carsinoma insitu; PUNLP = Papillary urothelial neoplasm of low
malignant potential; TUR = Transurethral resection
*Chi Square, **Student-t, ***Mann Whitney
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times. However, mean catheterization time was significantly longer in M-TURBT group (4.05±2.91 vs.
3.08±2.19; p=0.018) (Table-2).
The number of uncomplicated cases in M-TURBT and B-TURBT groups was 20 (50%) and 27
(67.5%), respectively (p: 0.112). All complications
were classified according to Clavien scoring system.
The majority of the complications were low-grade
and the differences regarding low-grade complications between the groups were not statistically significant (p=0.235 for Clavien grade-1, p=0.805 for

staging, and initial treatment of NMIBCs. However,
residual tumor after initial TURBT is related to a higher risk of disease recurrence (3). Therefore, complete and optimal TURBT is crucial to achieve successful
oncological outcomes.
During the resection of the bladder tumors,
it is common to see the occurrence of obturator reflex. Obturator jerk increases the risk of some complications, such as incomplete resection, bladder
perforation, the inability to give intravesical chemotherapeutic agents, extravesical dissemination of the

Table 2 - Perioperative Outcomes.
M-TURBT (n=40)

B-TURBT (n=40)

P

2 (5)

0

0.494*

Bladder perforation (n, %)

-

-

TUR syndrome (n, %)

-

-

Complete resection (n, %)

40 (100)

40 (100)

Muscle tissue sampling (n, %)

27 (67.5)

30 (75)

0.459*

Cautery artifact (n, %)

5 (12.5)

1 (2.5)

0.201*

Hb decrease (g/dL) (mean+SD)

-0.76±0.75

-0.60±0.79

0.347***

Na decrease (mmol/L) (mean+SD)

-1.25±3.40

-0.33±2.65

0.428***

Operation time (min) (mean±SD)

34.13±23.53

35.50±15.80

0.208***

Catheterization time (day) (mean± SD)

4.05±2.91

3.08±2.19

0.018***

Hospitalization time (day) (mean± SD)

2.15±1.31

2.20±1.09

0.598***

Obturator jerk (n, %)

SD = Standard deviation; TUR = Transurethral resection; Hb = Hemoglobin; Na = Sodium, min: minute
*Chi Square, ***Mann Whitney U

Clavien grade-2). Severe complications (≥ Clavien
grade-3) were observed in 3 patients in M-TURBT
group while no severe complication was noted in
B-TURBT group (p=0.077). Of these severe cases, 1
patient required percutaneous nephrostomy insertion due to severe hydronephrosis and 2 patients
required endoscopic cauterization because of active hematuria (Table-3).
DISCUSSION
Transurethral resection of bladder tumor remains the gold standard for proper diagnosis, correct

tumor, and vascular injuries (12). Most urologists are
concerned about some possible complications that
may occur during resection of lateral wall-located
bladder tumors when obturator nerve is close to lateral wall in its intrapelvic course (19). Depending on
the resectoscope type, anesthesia technique, and ONB
procedure, the previous studies reported that obturator jerk was detected in 2.1-82.6% of the patients
during the TUR of lateral and inferolateral bladder
tumors (18, 20, 21). Furthermore, at least half of the
bladder tumors are located on the lateral wall (13). In
a study of Liem et al. which involves 716 patients, the
authors demonstrated that 76.6% of the unifocal tu-
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mors and 84.6% of the multifocal tumors are located
in the lateral wall of the bladder (5).
Additional measures should be taken during
the resection of the tumors on the lateral wall. Different strategies, such as partial filling of the bladder
during resection, reducing the intensity of the current
of the resectoscope, resecting the tumor on thinner
slices, using bipolar or laser resectoscopes, and using
general anesthesia with muscle relaxants are adopted
to avoid complications during surgery (8, 22).
In order to avoid the obturator jerk and
related complications, one of the most common
measures is blockade of the obturator nerve prior
to TURBT. In the prospective-randomized study
which was published in 2015 by the authors of
the present study, the efficacy of ONB on adductor muscle spasm and related outcomes during
monopolar TURBT of lateral wall-located bladder
tumors were investigated (18). It was reported
that severe obturator jerk which was defined as
severe enough to disturb the surgeon’s resection
was detected in 17.1% of patients under spinal
anesthesia and in 2.8% patients under combined
spinal anesthesia and ONB. Despite the favorable
complication rates, such as complete bladder perforation (0 vs. 5.7%), and incomplete resection
(2.9% vs. 22.9%) in ONB group, mean operation
time was comparable.
Tekgul et al. compared the recurrence rates of patients with lateral wall-located bladder
tumors having undergone TURBT with or without
ONB and they reported that ONB performed in
addition to spinal anesthesia in TURBT procedures can prolong time to recurrence and increase
the chance to lengthen the disease-free survival in
low-risk superficial bladder tumors (23).
Furthermore, Erbay et al. reported that spinal anesthesia, combined with ONB, during TURBT
prevents obturator reflex and facilitates complete
resection including detrusor muscle tissue, independent from the size and number of tumors, and thus
reduces the recurrence of the disease (20). Despite
the ONB, obturator jerk was still observed in some
cases. This can be explained by the presence of the
accessory obturator nerve. About 10% to 30% of the
population has accessory obturator nerve (24, 25). It
lies parallel to the main obturator nerve along the
medial side of the psoas muscle passing ventral to

the superior pubic ramus behind the femoral vein and
joins the anterior part of the main obturator nerve
(25). It is debatable whether stimulation of accessory
obturator nerve can occur during TURBT. Failure of
blockade can also be related to the operator error. It
may be difficult for an inexperienced surgeon to find
the location of obturator nerve; therefore, the blockade cannot be done successfully.
Another alternative approach, which could
be adopted in order to decrease the obturator reflex related to complications, may be using bipolar
PlasmaKinetic resectoscopes (5, 26). In a randomized
prospective study in 2016 published by the authors of
the present study, perioperative outcomes and complications of PlasmaKinetic bipolar and monopolar
TURBT in patients with NMIBC regardless the tumor
location were compared (26). As a result, the incidence of obturator reflex was 21.5% in M-TURBT group
and 4.6% in B-TURBT group (p=0.013). Moreover, severe degree obturator jerk was observed in 5 (7.7%)
vs. 2 (3.1%) patients in M-TURBT and B-TURBT
groups, respectively. Ozer et al. compared monopolar and bipolar techniques in terms of bladder injury
due to obturator reflex in patients who underwent
TUR for NMIBC, and they noted more obturator reflex and reflex-related bladder perforation in bipolar
group (27). Recently, Gramann et al. published the
results of a randomized-prospective study which
was carried out with 44 patients and investigated
the superiority of B-TURBT to M-TURBT on newly
diagnosed or recurrent lateral bladder wall tumors
(21). All operations were performed under laryngeal mask anesthesia without ONB and without
drug-induced relaxation. Complete tumor resection rates without clinically significant obturator
jerk were reported as 61.9% vs. 82.6% in M-TURBT
and B-TURBT groups, respectively (p=0.18). Additionally, the authors supported ONB when using
spinal anesthesia and drug-induced relaxation during TURBT on the lateral bladder wall.
Abovementioned studies demonstrated
that the use of bipolar resectoscopes is not enough
to avoid the obturator reflex and related-complications. Different tumor locations and anesthesia
techniques may have significant effects on the occurrence of obturator jerk; therefore, prior to TUR
procedure, ONB can be recommended for bladder
tumors located on the lateral wall.
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In the light of the abovementioned cases,
in order to overcome obstacles that could be encountered during ONB and insufficiencies of monopolar and bipolar resectoscopes, it was aimed
to design a prospective-randomized study to compare the safety and efficiency of M-TURBT and
B-TURBT of the lateral wall-located bladder tumors under ONB. As far as it is known, the present study is the first one to compare the outcomes
and complications of different resectoscope types
under ONB. In the present study, obturator jerk
was detected in 2 patients (5%) in M-TURBT group
while no obturator jerk was observed in B-TURBT
group (p=0.494). In these two patients, resectoscope was changed from monopolar system to bipolar
and resection was completed without any obturator jerk. Bladder perforation was not observed in
both groups. All patients in each group underwent
complete tumor resection. Accordingly, muscle
tissue sampling rate was comparable between the
groups. All these findings demonstrate that under
the ONB, both M-TURBT and B-TURBT can be performed effectively.
In their previous study, the authors of the
present study compared the short-term outcomes
and complications of monopolar and bipolar transurethral resection of bladder tumors in patients
with coronary artery disease and they reported
that neither was superior to each other regarding
bladder perforation, febrile urinary tract infection
or hematuria (28). In the present study, in accordance with the previous one, overall complication
rates were similar between both arms. The majority of the complications were low-grade, and
the low-grade complications differences between
the groups were not statistically significant. Severe complications (≥ Clavien grade-3) were observed in 3 patients in M-TURBT group, while no
severe complication was noted in B-TURBT group
(p=0.077). Of these cases, 1 patient required percutaneous nephrostomy insertion due to severe
hydronephrosis and 2 patients required endoscopic cauterization owing to active hematuria.
Although mean operation and hospitalization times were similar between the two arms,
mean catheterization time was significantly longer in M-TURBT group (4.05±2.91 vs. 3.08±2.19;
p=0.018). Moreover, despite not having any sta-

tistically significance, cautery artifact was also
more common in M-TURBT group. When these
two situations are considered together, it can be
concluded that surgical experience may be important in M-TURBT procedure. However, as there is no data on surgical experience, it is not possible to provide an accurate explication about it.
These results demonstrate that under ONB either
M-TURBT or B-TURBT can be performed safely. However, hemorrhagic complications such as
cauterization-requiring hematuria must be considered in patients undergoing M-TURBT. Thus,
more attention should be paid for hemostasis during the procedure.
The present study has some limitations.
Firstly, the sample size is relatively small. However, the power analysis demonstrated that a
sample size of 72 patients was sufficient to get
a 95% power. This can be explained by the rigid criterion of inclusion. Namely, only the lateral wall-located NMIBCs were investigated, and
otherwise located or muscle invasive bladder
cancer (MIBCs) were excluded. Secondly, ONB
procedures and operations were not performed
by the same operators. Although the procedures
were performed by several experienced specialists, it was not shown in the results. Lastly, as
the oncological results were not the primary or
secondary outcomes of the study, recurrence and
progression free survivals were not assessed.
CONCLUSION
At least half of the bladder cancers are located on the lateral walls of the bladder. In the treatment
of lateral-wall located NMIBCs, either M-TURBT or
B-TURBT can be safely and effectively performed under the combination of spinal anesthesia and ONB in
order to avoid the obturator jerk and related complications. However, it should be taken into account
by especially new-experienced surgeons that postoperative hemorrhagic complications may arise in patients undergoing M-TURBT, and thus more attention
should be paid for hemostasis during the procedure.
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COMMENT
The obturator nerve is a mixed one, carrying motor and sensory fibers. It arises from the anterior
primary rami of L2, L3, and L4 lumbar plexus and runs close to the bladder wall on its inferior/lateral
portion, and exits the pelvis below the superior pubic rams, through the obturator canal, entering the
adductor region of the thigh (1, 2).
Few nerves this size reach so much importance in one specific medical specialty as the obturator
nerve. It plays a dramatic role in radical prostatectomies, pelvic lymphadenectomies and transurethral
resections in one way or another and urologists have been trying to find ways to overcome the reflex
caused by the obturator nerve stimulation of the adductor muscles of the leg when performing endoscopic resections of the bladder in lateral tumors for many years.
The prevention of the obturator’s “jerk” or reflex comprises many aspects. A 2018 review described surgical (i.e. reducing diathermy current and bladder volume and intermittent or a staccato resection)
and anesthetic techniques that can be executed to prevent this from happening (1) and in return, the
surgeon may execute the resection thoroughly, without perforations and with more accuracy.
Anesthetic techniques involve neuromuscular blockade and selective blockade of the obturator
nerve. While neuromuscular blockade involves general anesthesia, intubation, and many other aspects
that make this choice more morbid, the selective blockade can be performed rather easily and with low
rates of complications (3).
First described in 1922 by Labat (4), the obturator nerve blockade (ONB) originally depended on
multiple punctures and paresthesia feeling for its localization before the advent of nerve stimulation and
ultrasound-guided approach (5). Wassef (6) described the inter-adductor approach in 1993 and Pladzyk
et al. demonstrated the efficacy and safety (complication <2%) in a study where 542 ONB were performed
with 94% of success (3).
Bolat et al. pioneering brought up an interesting discussion regarding which form of energy is
safer concerning significant obturator nerve reflex and consequent bladder perforation in patients under
obturator nerve blockade (ONB) (7). The main challenge is related to the tiny room for improvement once
severe obturator jerk occurrence on ONB is <3% (8). Which means that such infrequent and variable
event will need thousands of patients randomized to find a difference between groups and techniques
studied. Therefore, the number of patients in the study, although restricted and very well selected, has
reduced statistical importance. Among 80 patients under ONB randomized 1:1 to monopolar and bipolar
energy, there was no bladder perforation, obturator jerk was detected in 2 patients only and the article
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does not clarify whether the 3 patients who presented severe complications (Clavien >3) presented obturator jerk (7).
Unrelatedly to ONB, two metanalyses showed that bipolar resection, when compared to
monopolar energy, tend to be more efficacious
and safer, presenting better hemostasis, clearer
working field that allows for better resection,
muscle sampling, under lower temperatures with
a trend for fewer artifacts (9, 10); however, more
robust randomized controlled studies are needed.

TURBT is the foundation for decision
making in BC and one of the first endoscopic
procedures that trainees can perform, beyond
best practices to optimize all aspects of TURBT,
development of new instruments and techniques
are warranted (11). The miniaturization and gastrointestinal endoscopy and laparoscopic surgery
transference of technologies might contribute to
the “endovesical surgery” in the future as a unique
opportunity to the new surgeon-scientist generation to improve patient care.
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ABSTRACT

ARTICLE INFO

Background: Many medical therapies have been tested to deal with urinary stentrelated symptoms (USRS). Several preventive and pharmaceutical methods have been
already used for better compatibility of stents. However, the existing evidence for
pharmacological treatment is still controversial. This study aims to evaluate the effects
of pregabalin, solifenacin, and combination therapy on ureteral double-J stent-related
symptoms following ureteroscopy and transureteral lithotripsy (TUL).
Materials and methods: In a randomized controlled clinical trial, from November 2017
to March 2019, 256 patients who underwent ureteroscopy were enrolled. Patients were
randomly divided into four groups including: group A received pregabalin 75mg BID
(twice daily), group B received solifenacin 5mg orally once daily, group C received
combination of pregabalin and solifenacin and the group D (control) given no drugs.
Results: One hundred and fifty-one (58.9%) males and 101 (41.1%) females were enrolled
in this study with a mean age of 43.47±7 (p=0.32, p=0.67). USSQ domains score such
as urinary symptoms, pain, general condition, work performance, sexual matters and
additional problems were significantly differenced during second and fourth week of
follow-up among study groups (p <0.0001).
In Tukey’s multiple comparison test, urinary symptoms (p=0.735), pain (p=0.954) and
sexual matters (p=0.080) in second week and work performance in forth week in group B
was not significantly better than group D. Only group C in all indexes of USSQ showed
significantly beneficial effects over group D (p <0.0001).
Conclusion: Combination therapy of pregabalin and solifenacin has a significant effect on
stent-related symptoms and is preferred over monotherapy of the respected medications.

INTRODUCTION
Double-J ureteral stent has been introduced
as a urological instrument for use in a broad range
of urinary tract system disorders ranging from obstructive pyelonephritis, ureteral edema, ureteral per-
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foration and kidney transplantation (1). On the other
hand, this useful device highly affects the patient’s
quality of life. Infection, lower urinary tract symptoms (LUTS), dysuria, frequency, urgency, incomplete emptying, and sexual disorders are some of these
ureteral stent-related symptoms (USRS) that affect
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patient’s quality of life following ureteroscopy and
transureteral lithotripsy (TUL) (2-4).
The exact pathophysiology of USRS remains
so far unknown. There is a study showing that local
irritation could causes pain and LUTS due to bladder and ureter spasm (5). Some recent studies suggest
oral medications following ureteroscopy can resolve
stent-related symptoms including pain, frequency,
quality of life, general health, and total Ureteral Stent
Symptom Questionnaire (USSQ) score (1, 6).
Pregabalin as gamma-aminobutyric acid
(GABA) agent is approved by the FDA for diabetic
neuropathy, central pain, headaches, and other chronic pains. Recently, some studies have shown positive effects of pregabalin on LUTS disorders (7, 8).
Solifenacin as an antimuscarinic agent blocks the
muscarinic receptor and is approved for overactive
bladder. Recent studies have shown improvement in
USRS and suggest its use for treatment of symptoms
following ureteroscopy and lithotripsy (9, 10).
Following ureteroscopy and TUL, today, DJ
stents are routinely used to prevent obstruction, dilate the ureter, and urine ejection, which speeds up
tissue healing (11). As the pharmacological treatment
of USRS is still controversial, therefore, it is so important to find a solution to decrease the symptoms.
Due to limited number of patients, a different method of scoring systems in recent studies, and
short-term follow-up after discharge (11, 12), we aimed to evaluate the effects of pregabalin, solifenacin
and combination therapy on ureteral double-J stent-related symptoms following ureteroscopy and TUL
in patients with ureteral stone.
MATERIALS AND METHODS
Study Population and Design
After being approved by the Ethics Committee of Guilan University of Medical Sciences, and registration in Iranian Registry of Clinical Trials (IRCT)
with reference number “IRCT20090427001853N16”,
256 patients from November 2017 to March 2019
were enrolled to the study. The study was conducted
in the Department of Urology, Razi Hospital of Guilan
University of Medical Sciences and informed consent
was obtained from all the patients before enrollment.
Inclusion criteria were patients aged between
18 and 60 years, undergoing ureteroscopic stone ex-

traction and needed DJ stent insertion. Patients
with a history of infravesical obstruction, neurogenic or hyperactive bladder, benign prostatic hyperplasia (BPH), bilateral stent, recurrent
urinary tract infection or chronic pelvic pain,
hepatic failure, renal failure (GFR <30), taking
chronic medications such as alpha-blockers or
analgesics, bilateral ureteral obstruction or stones, past history of ureteral DJ stent, patients
with pregabalin contraindications (such as:
hypersensitivity, pregnancy, lactation, renal
or hepatic impairment), and those undergoing
other urological surgery simultaneously with
urethroscopy were excluded from the study.
Based on a power of 80% and confidence interval of 95% and using the results of the
study of Rageb et al. (1), a sample size of 64 patients in each group was needed for comparison
of USSQ scores.
Patients were randomly divided into 4
groups: group A (n=64) received pregabalin 75mg
capsules BID, group B (n=64) received solifenacin 5mg tablets orally once daily, group C (n=64)
received both pregabalin 75mg capsules BID and
solifenacin 5mg tablets orally once daily, and no
medication was given to those in group D as control group (n=64) (Figure-1).
Patients assessment and outcome measurements
Laboratory tests such as urine analysis (U/A),
serum creatinine, blood urea nitrogen (BUN), complete blood count (CBC), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), serum bilirubin, and serum electrolytes
were obtained from all the patients.
Antibiotic prophylaxis consisted of preoperative injections of cefazolin and amikacin, and postoperative oral ciprofloxacin 500mg tablet orally BID
for three days and then at a dose of 250mg tablet
orally up to the end of the period. Postoperative paracetamol was given as a single dose, if needed and
after discharge acetaminophen 500mg orally (up to 7
days) or diclofenac suppository 50mg was prescribed.
All procedures were performed by one expert urologist. All the procedures were performed
by using Pneumatic lithoclast. The caliber and
length of the DJ were adjusted to each patient and
stents were inserted over the guidewire in a classic
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Figure 1 - Study flow diagram.

method. KUB X-ray or fluoroscopy was used to
detect the proper stent location.
Frequency, nocturia, urgency, incomplete emptying, dysuria, hematuria and pain were
evaluated in 2 and 4 weeks after the discharge
from hospital.
“Total urinary symptoms score,” “total pain
score,” “total general condition score,” “total work
performance score,” “total sexual matter score,” and
“additional problems score” were evaluated as total
score indexes.
Persian version of Ureteral Symptom Score
Questionnaire (USSQ) was used for recording the data
(Appendix-1). Its reliability and validity in Iran were
proved by Jabbari et al. in 2015 (13).

Stone free rate was evaluated 4 weeks
after removal of the stent by ultrasonography
or KUB X-ray.
Statistical Analysis
The Total indexes and different variables of USSQ in the present study were reported
as mean±SD and were statistically analyzed by
SPSS software (version 16). To compare parametric factors, students T-test and chi-square
test, one-way repeated-measures ANOVA were
used. Tukey’s multiple comparison test was used
to compare the difference between each pair of
means in groups and Dunnett’s Test were used

598

IBJU | THE EFFECTS OF PREGABALIN AND SOLIFENACIN ON USRS

for comparing control to treatment groups. A
p-value less than 0.05 (p ≤0.05) was considered
statistically significant.
RESULTS
Two hundred and fifty-six patients including
151 males and 101 females in this study, were randomly enrolled into four groups (each group of 64
patients). The mean age was 43.47±7.6 years old. On
the base of sex and age there were no significant differences among the groups (p=0.32, p=0.67).
Urinary tract symptoms
On the other hand, urgency at 2 weeks and
4 weeks follow-up periods was lower in the group D.
During follow-up periods in group C, frequency, nocturia, hematuria, pain, and analgesic use were lower
but in the group D urgency was lower (Table-1).
Among all groups incomplete emptying
was not significantly different in follow-up period
(p=0.1).
The result has shown that dysuria during the
4-week follow-up period was lower in group B than
other groups and the reduction of this symptom was
statistically significant (p <0.0001). There was no significant difference between all groups on the base of
antibiotics using in follow-up periods.
Total indexes of USSQ
In group B, total urinary symptom score
and total pain score were lower during follow-up periods.
In group C, total work performance score and total sexual matter score were lower during
follow-up periods.
We observed lower total pain score, total general condition score, and “total additional
problems score at 4 weeks after admission in the
group A (Table-1).
Multiple comparison showed that group A
and group C were significantly superior to group D
(control), in all indexes and variables of USSQ and in
both the second and fourth weeks of treatment. But
group B regarding urinary symptoms score (p=0.607)
and pain score (p=0.916) in second week and also
work performance score (p=0.606) in forth week was
not better than group D.

In multiple comparison, group B regarding urinary symptoms (p=0.735), pain (p=0.954)
and sexual matters score (p=0.080) in second week
and work performance score in forth week was
not significantly better than group D. Only group
C (pregabalin+solifinacin) in all indexes of USSQ
showed significantly beneficial effects over control
group (D) (Appendix-2).
Side effects
The reported drug-related side effects were
mild, tolerable and not life threatening in all the study groups and no patients discontinued the medication treatments because of that. Flushing was not
reported in the study group which received Solifenacin (group B). But it was encountered in two and one
case in group A and C versus eleven cases in group D.
Dry mouth was reported in 23 patients (1, 3, 7 and 12
patients in groups A, B, C and D, respectively). Also,
33 of our patient complained of drowsiness (4 cases
in group A, 7 case in group B, 5 cases in group C and
17 case in group D), while 17 cases had dizziness (3
cases in group A and 2 case in group B, 4 cases in
group C and 8 case in group D). There was no report
of body pain in the group which received both drugs
(group C) and just 2, 1 and 4 patients had body pain
in groups A, B and D, respectively. Headache was recorded in one patient in group A, one in group C and
three patients in group D.
DISCUSSION
There are many different procedures to treatment ureteral stones. Adjunctive medical expulsive
therapy (MET) with tamsulosin had an important role
to pass ureteral stones (14).
TUL, ESWL, laparoscopic surgery, PCNL are
other options to treatment ureteral stones. A meta-analysis demonstrated that LU and PCNL are good
procedures for patients with large proximal ureteral
stones (15).
Percutaneous nephrolithotomy (PCNL) is recommended as the first-line treatment of choice for
renal stones more than 2cm in diameter and retrograde flexible ureteroscopy (FURS) is an effective and
safe alternative to PCNL and in treating intermediate-size renal stones (2-3cm). Following these procedures sometimes it is mandatory to insert DJ (16, 17).
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Table 1 - Comparisons of efficacy outcomes (USSQ total score and its domains) among our study groups.
Groups

Variables

Frequency

Nocturia

A

B

C

D

P

2nd week

0.47±3.33

041±2.8

0.5±2.59

1.04±3.41

0.0001

4th weeks

0.48±2.33

1.2±0.41

1.19±0.4

1.41±3.03

0.0001

2nd week

0.48±3.33

3

0.81±2.39

0.64±3

0.0001

4th weeks

2

2

0.5±1.59

0.75±2.81

0.001

2 week

0.88±3.89

0.49±3.61

2.81±0.75

1.8±0.76

0.0001

4th weeks

2.33±0.47

2.61±0.49

2.06±0.89

1.61±0.81

0.0001

2nd week

2

2

2

1.98±0.9

0.1

4th weeks

2

1

1

1.8±0.77

0.0001

2nd week

3.22±0.42

2.39±0.49

0.38±2.83

2.59±1.04

0.0001

4th weeks

2

0.49±1.39

1.83±0.38

2.59±1.03

0.0001

2nd week

2

1.25±0.44

1

2.59±1.38

0.0001

4th weeks

1

1

1

2.41±1.38

0.0001

2 week

2.84±0.37

3.62±0.49

1.83±0.77

3.41±1.01

0.0001

4th weeks

2

2.62±0.49

1.98±0.65

3.41±1.01

0.0001

2nd week

2

3

1.64±0.84

2.84±1.31

0.0001

4th weeks

1

2.62±1.4

1

1

0.0001

2nd week

1

1

1

1.34±0.48

0.0001

4th weeks

1

1

1

1.38±0.49

0.0001

2nd week

31.06±5.08

28.64±1.85

26.39±3.21

29.3±3.6

0.0001

4 weeks

21.81±1.58

19.25±1.49

16.75±2.31

20.66±4.49

0.0001

2nd week

21.88±1.86

28.98±2.62

17.48±2.58

29.14±3.89

0.0001

4th weeks

12.47±1.08

19.66±1.49

12.97±1.21

20.72±3.68

0.0001

2nd week

15±1.01

17.61±1.87

15.31±2.02

18.9±2.17

0.0001

4th weeks

11.77±0.64

13.48±1.36

12.97±1.21

12.39±2.02

0.0001

2nd week

19.9±1.9

19.11±0.9

16.9±1.56

22.56±3.18

0.0001

4th weeks

15.05±1.9

15.56±1.11

13.03±1.46

15.95±3.39

0.0001

2nd week

6.08±0.86

8.08±1.35

5. 92±0.95

7.59±1.05

0.0001

4th weeks

5.42±0.5

5.86±0.85

5.12±0.33

6.77±0.83

0.0001

2 week

7.58±0.56

11.16±0.76

8.53±1.04

9.16±1.6

0.0001

4th weeks

6.58±0.69

8.61±0.49

6.72±0.86

8.09±1.27

0.0001

nd

Urgency

Incomplete Emptying

Dysuria

Hematuria

nd

Pain

Analgesic Use

Antibiotic Use
USSQ scores
Urinary Symptoms

Pain

General Condition

Work Performance

Sexual Matters

th

nd

Additional Problems
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DJ stent is known as useful and routine
instrumentation in urology surgeries that reduces obstruction of the upper urinary tract, deflects the urine outflow, helps ureter dilatation
for stone passing and helps to heal the tissue
by reduction of inflammation. However, it can
cause symptoms and even giant stone formation related to a stent that affects more than 80
percent of the patients (2, 11, 18).
Several stent-related symptoms have
been reported in recent studies such as frequency, hematuria, nocturia, and pain that are
inevitable after DJ stent insertion. Incomplete
emptying, frequency, urgency, dysuria, pain
and hematuria are the most common symptoms
reported in some studies (12, 19). The pathophysiology of USRS is unclear, but some study
suggested perhaps local irritation, urine reflux,
bladder spasms, and inflammation could play a
role (12).
There are different ideas about the management of USRS, the first is the management
with the improvement of materials and structure of the stent to reduce stent-related symptoms and the second is to control postoperative symptoms by using various drugs. GABA
agents such as pregabalin and antimuscarinic
agents such as Solifenacin are some of these
drugs that are used alone or in a combination
to relieve USRS after stent insertion (1, 20-22).
Despite positive effects of alpha-blockers or antimuscarinic agents alone or in
combination therapy in reducing stent-related
symptoms, Park et al. showed no significant
difference on stent-related symptoms based on
USSQ scores between groups that used alpha-blockers or anticholinergic agents single or in
combination treatment (21, 23).
The study of Joshi et al. was the first
study that introduced USSQ questionnaire as
sensitive and essential criteria for comparing
different drugs to evaluate the sensitivity and
effectiveness of them in patients following DJ
insertion (2, 11).
The present study enrolled 256 patients
underwent ureteroscopy and TUL, 152 males and
104 females, the mean age in the present study
was 43.52±7.75. The mean age in the study of

Ragab et al. was lower in comparison with the
present study (1). Four weeks after admission,
frequency (0.48±2.33), total pain (12.47±1.08),
general condition (11.77±0.64) sexual matters
scores (5.42±0.5), and additional problems
(0.69±6.58), all were lower in the group A than
group B (1.2±0.41; 19.66±1.49; 13.48±1.36,
5.86±0.85 and 8.61±0.49, respectively), group
C (1.19±0.4; 12.97±1.21; 12.97±1.21, 5.12±0.33
and 6.72±0.86, respectively) and group D
(1.41±3.03; 20.72±3.68; 12.39±2.02, 0.83±6.77
and 1.27±8.09, respectively). On the other, after 4 weeks of treatment, incomplete emptying,
nocturia, dysuria and urinary symptoms in
group A were higher than other groups. Group
B had lowest dysuria (0.49±1.39).
While analgesic use, after 4 weeks, decreased in all 4 groups, this decrease was much
lower in group B (2.62±1.4) than the other
groups (all were 1).
At the end of the 4-week period, group
C had better results in nocturia (0.5±1.59),
pain (1.98±0.65), total urinary symptoms score
(16.75±2.31) and total work performance score
(13.03±1.46) compared to other groups. Ragab
et al. (1) demonstrated an improvement in total
USSQ score in patients who received combination therapy of pregabalin and solifenacin that
was also similar to our results. They did not
report urinary symptoms in detail, but in their
study frequency, nocturia, urgency, dysuria,
hematuria were lower in group that received
solifenacin than group received pregabalin (1).
El-Nahas et al. demonstrated a higher improvement rate in USSQ score in patients received solifenacin than group received tamsulosin
(22).
The pain score was lower in the group
that received pregabalin (group A) in 2 weeks
and four weeks period after admission, which is
same the result of a study by Ragab et al. (1).
The overall results of the USSQ in our
study showed that the scores of urinary symptoms, pain, general health, professional performance and sexual desire after 2 weeks were
higher than the result of a study by Ragab et
al. (1), which was performed in the period of 2
weeks after the stent insertion, however, they
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were lower than the mean scores of their study
after 4 weeks, which indicates that long-term
follow-up of patients after stent placement is
required in studies.
In this study, after 4 weeks of treatment,
only the total score of USSQ in group A compared to group D was statistically significant.
Also, the difference in urgency in second and
fourth week and analgesic use in fourth week in
group B was significant.
In group C, the differences in frequency,
urgency, nocturia, dysuria, pain and urinary
symptoms in second and fourth week after stent
insertion and analgesic use in second week
were significantly higher than group D. In one
study the total score of USSQ, general health
and quality of life in group receiving pregabalin and solifenacin significantly changed better
than each other groups, separately (1).
Although the result of a study by El-Nahas et al. (22) was similar to our study, anticholinergic and α-blockers users showed significant improvement compared to control group,
in another study the authors concluded that
there were no significant effect in stent-related
symptoms of those who received anticholinergic and α-blockers or their combination (23).
In the present study, there was a significant effectiveness in “frequency”, “nocturia”, “urgency”, “incomplete emptying”, “hematuria”, “pain”, “analgesic use”, “total urinary
symptom score”, “total pain score”, “total general condition score”, “total work performance”,
and “total sexual matters score” in the group C
than other groups. “Incomplete emptying” and
“antibiotic use” were equal in the groups.
In the present study, the side effects of
drug were lower in the group A. No patient reported flushing in the group B. Flushing and
body pain were higher in group A than other
treatment groups. In contrast, dry mouth and
drowsiness were lower in the group A rather
than other groups.
There was no complaining of body pain
in group C and also, headache and flushing
were recorded just in one patient in this group.
Most of the side effects were minor and self-li-

mited in study groups. The safety, efficacy, and
tolerability of pregabalin and solifenacin have
been approved in previous clinical studies (1, 6,
9). The reported side effects were surprisingly
more intense in control group but all were tolerable and mild. We think the high incidence of
side effects in the control group may be due to
stent-related symptoms and its complications
and since this group did not receive any medication for reducing USRS, patients reported
any minor symptoms. Perhaps in a large group
study the result will be changed.
In a recent study by Mayor, reported
high mortality rate for pregabalin and gabapentin suggested to use pregabalin with more
caution (24). However, the patients of the present study did not report any severe side effects
and the combination of pregabalin and solifenacin was well tolerated.
On the other hand, in our study, either
pregabalin or solifenacin provided beneficial
effects for improving USRSs. But the combination therapy of these two medications appear to
respond better by reducing the disadvantages
of each drug alone.
Limitations
The method of data collection was a
limitation in this study. USSQ questionnaire for each patient was filled according to the
patient’s statements, so self-reported data can
contain several potential sources of bias that
can affect the outcome of the study.
Given the limited number of cases in
this study and carrying out in a single center,
further multicenter trials with larger sample
size, long-term follow-ups, and different methods are required to prove the research findings and effects of drugs in reducing USRS after
DJ insertion in patients with ureteral stones.
CONCLUSION
Combination therapy of pregabalin with
solifenacin in patients with USRS has a significant effect on USSQ score with fewer bothersome side effects compared to either drug alone.
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APPENDIX 1 - USSQ-EN JJ Stent in place.

USSQ-EN JJ Stent in place
We are interested in various aspects of your health, as a result of the introduction of the stent
(double J stent or probe DD) and its effect on your health.
Thank you fill out the questionnaire below, which presents different sections.
Thank you to answer all questions in each section. Only one answer per question.
Thank you to complete:
Today's Date: .. /.. /….
Birthday (Birth Date): .. /.. /….

I/ URINARY SYMPTOMS

Thank you to answer questions on urinary symptoms you felt as a result of the introduction of the
J stent. Thank you to tick one box for each question.
U1. During the day, how often do you urinate, on average?
Every 4 hours or more  1
Every 3 hours  2
Every 2 hours  3
Every hour  4
Several times per hour  5
U2. During the night, how many times do you get up to urinate on average?
No  1
1 time  2
2 times  3
3 times  4
4 times or more 5 
U3. Do you need to rush to the bathroom to urinate?
Never  1
Rarely (Less than a third of the time)  2
Sometimes (Between one and two thirds of the time)  3
Most of the time (over two-thirds of the time)  4
All the time  5
U4. Do you leak urine before you go to the toilet?
Never  1
Rarely (Less than a third of the time)  2
Sometimes (Between one and two thirds of the time)  3
Most of the time (over two-thirds of the time)  4
All the time  5
U5. Do you have urine leakage without feeling the need to urinate?
Never  1
Rarely (Less than a third of the time)  2
Sometimes (Between one and two thirds of the time)  3
Most of the time (over two-thirds of the time)  4
All the time  5
U6. How often have you had the feeling that your bladder is not emptying properly after
urinating?
Never  1
Rarely (Less than a third of the time)  2
Sometimes (Between one and two thirds of the time)  3
Most of the time (over two-thirds of the time)  4
All the time  5
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APPENDIX 2 - Multiple Comparisons.
Tukey HSD
Dependent Variable
Urinary Symptoms Score
week 2

(I) Group

(J) Group

Mean Difference (I-J)

Std. Error

Sig.

Pregabalin

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

2.422
4.672

0.640
0.640

0.001
0.000

1.766
2.250

0.640
0.640

0.031
0.003

-.656
-2.906

0.640
0.640

0.735
0.000

2.563
5.063

0.486
0.486

0.000
0.000

1.156
2.500

0.486
0.486

0.084
0.000

-1.406
-3.906

0.486
0.486

0.021
0.000

-6.844
4.328

0.509
0.509

0.000
0.000

-7.109
11.172

0.509
0.509

0.000
0.000

-.266
-11.438

0.509
0.509

0.954
0.000

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

-6.601
-.516

0.368
0.381

0.000
0.530

-8.266
6.085

0.381
0.368

0.000
0.000

-1.665
-7.750

0.368
0.381

0.000
0.000

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

-2.609
-.313

0.322
0.322

0.000
0.767

-3.984
2.297

0.322
0.322

0.000
0.000

-1.375
-3.672

0.322
0.322

0.000
0.000

Solifinacin

Urinary Symptoms Score
week 4

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Pain Score week 2

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Pain Score week 4

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

General Condition Score
week 2

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Pregabalin +
Solifinacin

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control
Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control
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General Condition Score
week 4

Pregabalin

Solifinacin

Work Performance Score
week 2

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Work Performance Score
week 4

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Sexual Matters Score
week 2

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Sexual Matters Score
week 4

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Pregabalin +
Solifinacin

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

-1.719
.500

0.247
0.247

0.000
0.181

-.625
2.219

0.247
0.247

0.057
0.000

1.094
-1.125

0.247
0.247

0.000
0.000

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

.875
3.000

0.364
0.364

0.079
0.000

-2.578
2.125

0.364
0.364

0.000
0.000

-3.453
-5.578

0.364
0.364

0.000
0.000

-.516
2.016

0.380
0.380

0.528
0.000

-.906
2.531

0.380
0.380

0.083
0.000

-.391
-2.922

0.380
0.380

0.733
0.000

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

-1.969
.156

0.189
0.189

0.000
0.841

-1.516
2.125

0.189
0.189

0.000
0.000

.453
-1.672

0.189
0.189

0.080
0.000

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

-.438
.297

0.118
0.118

0.001
0.059

-1.344
.734

0.118
0.118

0.000
0.000

-.906
-1.641

0.118
0.118

0.000
0.000

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control
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Additional Problems
Score week 2

Pregabalin

Solifinacin

Additional Problems
Score week 4

Pregabalin +
Solifinacin
Pregabalin

Solifinacin

Pregabalin +
Solifinacin

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

-3.578
-.953

0.188
0.188

0.000
0.000

-1.578
2.625

0.188
0.188

0.000
0.000

2.000
-.625

0.188
0.188

0.000
0.006

Solifinacin
Pregabalin +
Solifinacin
Control
Pregabalin +
Solifinacin
Control
Control

-2.031
-.141

0.155
0.155

0.000
0.800

-1.516
1.891

0.155
0.155

0.000
0.000

.516
-1.375

0.155
0.155

0.005
0.000

Dunnett t (2-sided)a
Dependent Variable

(I) Group

(J) Group

Mean Difference (I-J)

Std. Error

Sig.

Urinary Symptoms Score
week 2

Pregabalin

Control

1.76563*

0.64001

0.017

Solifinacin

Control

-.65625

0.64001

0.607

Pregabalin +
Solifinacin

Control

-2.90625*

0.64001

0.000

Pregabalin

Control

1.15625*

0.48594

0.048

Solifinacin

Control

-1.40625*

0.48594

0.012

Pregabalin +
Solifinacin

Control

-3.90625*

0.48594

0.000

Pregabalin

Control

-7.10938*

0.50919

0.000

Solifinacin

Control

-.26563

0.50919

0.916

Pregabalin +
Solifinacin

Control

-11.43750*

0.50919

0.000

Pregabalin

Control

-8.26563*

0.38123

0.000

Solifinacin

Control

-1.66470*

0.36813

0.000

Pregabalin +
Solifinacin

Control

-7.75000*

0.38123

0.000

Pregabalin

Control

-3.98438*

0.32236

0.000

Solifinacin

Control

-1.37500*

0.32236

0.000

Pregabalin +
Solifinacin

Control

-3.67188*

0.32236

0.000

Pregabalin

Control

-.62500*

0.24680

0.032

Solifinacin

Control

1.09375*

0.24680

0.000

Pregabalin +
Solifinacin

Control

-1.12500*

0.24680

0.000

Urinary Symptoms Score
week 4

Pain Score week 2

Pain Score week 4

General Condition Score
week 2

General Condition Score
week 4
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Work Performance Score
week 2

Work Performance Score
week 4

Sexual Matters Score
week 2

Sexual Matters Score
week 4

Additional Problems
Score week 2

Additional Problems
Score week 4

Pregabalin

Control

-2.57813*

0.36426

0.000

Solifinacin

Control

-3.45313*

0.36426

0.000

Pregabalin +
Solifinacin

Control

-5.57813*

0.36426

0.000

Pregabalin

Control

-.90625*

0.38016

0.047

Solifinacin

Control

-.39063

0.38016

0.606

Pregabalin +
Solifinacin

Control

-2.92188*

0.38016

0.000

Pregabalin

Control

-1.51563*

0.18882

0.000

Solifinacin

Control

.45313*

0.18882

0.046

Pregabalin +
Solifinacin

Control

-1.67188*

0.18882

0.000

Pregabalin

Control

-1.34375*

0.11776

0.000

Solifinacin

Control

-.90625*

0.11776

0.000

Pregabalin +
Solifinacin

Control

-1.64063*

0.11776

0.000

Pregabalin

Control

-1.57813*

0.18780

0.000

Solifinacin

Control

2.00000*

0.18780

0.000

Pregabalin +
Solifinacin

Control

-.62500*

0.18780

0.003

Pregabalin

Control

-1.51563*

0.15479

0.000

Solifinacin

Control

.51563*

0.15479

0.003

Pregabalin +
Solifinacin

Control

-1.37500*

0.15479

0.000

* = The mean difference is significant at the 0.05 level.
A = Dunnett t-tests treat one group as a control, and compare all other groups against it.
Sig. = Significant
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How I do it open distal ureteroureterostomy for ectopic
ureters in infants with duplex systems and no vesicoureteral
reflux under 6 months of age
_______________________________________________
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ABSTRACT

ARTICLE INFO

We describe a step by step technique for open distal ureteroureterostomy (UU) in infants
less than 6 months presenting with duplex collecting system and upper pole ectopic
ureter in the absence of vesicoureteral reflux (VUR).
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BACKGROUND
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Keywords:
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Approximately 70% of ectopic ureters occur with ureteral duplication,
with 80% of cases including contralateral duplication. They are found mainly
in Caucasian children and are four to seven times more common in females
(1). The typical patient used to present with recurrent UTIs, flank pain from
obstruction, or continuous incontinence (2). However, currently, the great majority of these patients are discovered incidentally on routine investigation of
prenatal hydronephrosis (2).
It has been common practice to defer surgical intervention of the
patients diagnosed in the neonatal period until 12 months of age. Possible management options include upper pole heminephrectomy, pyeloureterostomy, common sheath ureteral reimplantation, upper pole ureteral
clipping, and ipsilateral proximal or distal ureteroureterostomy. The decision towards an ablative versus a reconstructive approach has traditionally
been influenced by upper pole function, as well as surgeon preference.
Recent studies have demonstrated the feasibility, efficacy and minimally
invasiveness of the open distal UU for management of patients with upper
pole ectopic ureters without VUR (3-6). The potential risk of injury to the
normal lower pole ureter from the dissection and anastomosis has not been
described yet. Furthermore, recent evidence has challenged the adage that
having a poorly functional upper pole moiety (defined at <10%) is an indication for ablative management (4). The upper pole heminephrectomy may
in fact cause more harm by damaging the normal healthy tissue of lower
pole moiety during the surgical resection, as previously reported (4).
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Open distal UU can be performed safely at
any age, but specially in the first 6 months of life.
The thin abdominal wall and the shallow pelvis of the
young infant allow for an easy and straightforward
access to the distal ureters. In doing such an approach, the infant may receive definite management
negating the risk of continued renal damage to the
upper pole moiety from persistent obstruction, and/or
the risk of UTIs or urosepsis requiring hospitalization.
Open distal UU has been the technique of choice to
manage duplex systems with upper pole ectopic ureters without VUR in our institution. Since 2008, we
have performed 58 cases. The mean age at surgery
was 6 months, mean operative time was 70 minutes
and 95% of patients demonstrated resolution of their
hydronephrosis. No reoperations have been noted
thus far. Herein, we present the surgical steps of the
open distal UU technique, highlighting tips and tricks
that make this procedure effective and reproducible.

hydroureteronephrosis on ultrasound (Figure-1) and
absence of VUR on voiding cystourethrogram, which
is highly suggestive of ureteral ectopia. If one is not
certain of the diagnosis, cystoscopy can be performed immediately before the procedure looking for
the presence of a single ipsilateral ureteral orifice in
the bladder, which confirms the ectopic location of
the upper pole ureter somewhere below the bladder.
Attempting to identify the exact insertion of the ectopic ureter only leads to delay in starting time, as the
ectopic orifice is not always identifiable.
A small 2-3cm transverse inguinal incision
is made along Langer’s lines at the inguinal crease
on the ipsilateral side (Figure-2a). Scarpa’s fascia is
dissected and the external oblique’s fascia is incised
obliquely to allow for better exposure (Figure-2b).
Muscle splitting approach was utilized to reach the
transverse’s fascia which was opened to allow access
into the retroperitoneal region (Figures-2b and c). A
virtual space is created by pushing a wet gauze into
that area to allow for creation of the working space
without entering the peritoneum.
Once in the retroperitoneal space, dissection
is completed slightly caudally and medially to identify three important anatomical landmarks: the obliterated umbilical artery, the iliac vessels and the psoas muscle. These three structures will help and lead

SURGICAL PROCEDURE
The infant is placed in the supine position
and the incision site is marked at the inguinal crease, similar to an inguinal orchidopexy. Cystoscopy
and retrograde pyelogram can be obviated, as patients have duplex systems with unilateral upper pole

Figure 1 - Preoperative ultrasound demonstrating severe hydroureter and hydronephrosis to the upper pole moiety of a duplex
collecting system.
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Figure 2 - Step by step technique of distal ureteroureterostomy on a 3-week-old girl presenting with urosepsis due to an
obstructing upper pole moiety of an ectopic ureter. A/B. Oblique incision made on the external oblique fascia. C. Muscle
splitting technique is used until peritoneum is reached and retracted to allow access into the retroperitoneal space. D/E.
Obstructing upper pole ureter is separated from normal lower pole ureter. F/G/H. Obstructed ureter is cut and spatulated,
reducing its size considerably. I/J. End to side anastomosis is carried out using a running suture of 7-0 PDS. I. Stent is
inserted under direct vision before completion of the anastomosis. K/L. Skin closure with subcuticular 4-0 Monocryl.
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to the identification of the dilated upper pole
ureter, which sometimes can be mistaken by a
bowel loop due to its substantial caliber. There
is no need to look for the small caliber lower
pole ureter, as it is always attached to the wall
of the upper pole ureter and will be identified
during the dissection of the “big ureter”. Trying
to insert a 3Fr-feeding tube in the lower pole
ureter during cystoscopy to facilitate the intraoperative identification of the lower pole ureter
is not necessary and, sometimes, harmful, as
it may cause injury (edema) of the lower pole
ureteric orifice while attempting its endoscopic
catheterization.
The ureters are dissected “en-bloc” superiorly and inferiorly (towards the bladder),
and delivered through the incision to facilitate
exposure (Figure-2d). A self-retaining (Weitlaner) retractor can be placed at this point allowing proper exposure, obviating the need to
use divers or other retractors. The dilated upper
pole ureter is separated from the normal lower
pole ureter, and stay sutures with 5-0 Prolene
are placed to set up the exposure for the anastomosis (Figure-2e). Care is taken not to over
dissect the lower pole ureter for risk of vascular compromise. A good trick here is to leave
the upper pole ureter wall attached to the lower
pole to avoid devascularization of that ureter
(Figures-2f-h). The upper pole ureter should be
spatulated as distally as possible, in proximity
to the bladder wall and left open, as there is
no risk of urine leak because of the obstructive
nature of the upper pole ectopic ureter in these
cases. In rare cases of concurrent obstruction
and VUR, then this upper pole ureter is ligated
as low as possible to avoid leaving a long distal
ureteric stump that could be a source for urinary tract infection in the future. Care should also
be taken not to over dissect the lower pole ureter proximally to preserve its vascular supply.
Once dissection is finished, an end to
side anastomosis is completed using running
7-0 PDS (Figures-2i-j). Care should be taken
to ensure natural lay, absence of tension, and
a water-tight mucosa to mucosa anastomosis.
Tapering of the dilated upper pole ureter is not
necessary to achieve a successful outcome (7).

The trick here is to measure the diameter of the
upper pole lumen and create a spatulation of
the same size in the recipient lower pole ureter (Figures-2f and g). A stent is placed under
vision though one is not mandatory (5). Once
stenting is chosen, it can be placed in the lower
pole ureter or trans-anastomotic into the upper
pole ureter, with similar results (Figure-2i). Patency of the distal lower pole ureteral lumen is
checked before completing the anterior part of
the anastomosis, as clearly demonstrated in this
(Figure-2j). The transverse and internal oblique
muscles are approximated with a running suture of 4-0 vicryl and the external oblique fascia
is closed with 4-0 PDS. Subcutilar skin closure
is performed with 5-0 monocryl to achieve an
excellent cosmetic result (Figures-2k and l).
A foley catheter is kept in place until
patient is discharged, which can happen later
on the same day or next day. When inserted,
stents are removed in 3-4 weeks under general
anesthesia.
CONCLUSIONS
An open distal UU can be performed
safely and effectively through a small incision
in the inguinal crease in infants younger than
6 months of age, with minimal morbidity and
short hospital stay. Its excellent cosmesis and
minimally invasive nature are comparable to
any robotic or laparoscopic procedures.
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COMMENT
Ipsilateral ureterourethrostomy (IUU) is not a new procedure. It was first described by Foley in 1928,
with laterolateral ureteral anastomosis and by Butchel in 1965 with terminolateral anastomosis (1, 2). In 1979,
Bracci et al published a study on 25 patients that included cases of ureterocele, vesicoureteral reflux to the
lower unit, and ectopic ureter, which were treated with IUU without stenting (3). Since then, this procedure has
gained popularity and has become the procedure of choice in cases of functioning upper pole kidneys (UPK).
It has been demonstrated that non-functioning UPK are unable to recover function by histological
criteria (4). Therefore, for non-functioning UPK the standard approach has become upper pole nephrectomy.
Further justifications for upper pole nephrectomy has been the supposed increased risk of hypertension
and tumors when the dysplastic kidney is left in situ. Two articles, however, have challenged this concept.
Levy et al found no association between hypertension and the preservation of the UPK (5). After 15 years
of follow-up, 9% and 8% of patients treated with upper pole nephrectomy and reconstruction of the lower
urinary tract, respectively, developed arterial hypertension. In another study, Gran et al. performed ureteral
reimplantation in 16 patients with duplex kidneys and ureterocele and no function of the UPK (6). They
did not observe hypertension or tumors in the mean follow-up of 62 months and therefore proposed that a
lower tract reconstruction by means of ureteral reimplantation could be the procedure of choice.
Because IUU is much less invasive than the ureteral reimplantation, many surgeons including myself begun to perform this procedure for patients with non-functioning UPK. Chacko et al. in 2007 were the
first to publish the use of IUU for any type of obstructive duplex system, including those with functioning
and non-functioning UPK (7). Prieto et al, in 2009, confirmed the encouraging results with this technique
using a hidden hernia incision (8). Some pediatric urologists maintain that a disadvantage of upper polar
nephrectomy is the possibility of some loss of function of the lower unit in 17% of cases (9). However,
simplified renal nephrectomy practically avoids this problem (10) and, therefore, I do not believe that this
is a significant argument. Nevertheless, in my view, there are other advantages of IUU over upper pole
nephrectomy. IUU is an extra-peritoneal surgery, which can be performed as an outpatient procedure, with
a hernia incision of 2 to 2.5 cm, minimal pain, without access to abdominal organs or large vessels, and
with no risk of bleeding. In addition, since IUU is performed distally close to the bladder, the excess of the
ureteral stump is easily removed, even if it infrequently causes complications (11).
Possible disadvantages of IUU include Yo-Yo reflux, anastomosis stricture, and the need for double
J, which is known to cause urinary tract infection. The importance of Yo-Yo reflux has not been clearly
demonstrated in studies; anastomosis stricture is quite uncommon; and some have performed the proce-
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dure without double J. I still prefer to use double J
in the lower unit and use strings to remove it in
the office in a week. IUU can also be performed by
laparoscopy or robotics, I do not see any advantage
for doing so with younger children.
Wang and Braga (12), in a didactic and
elegant way, have illustrated the main steps of the
IUU technique. As shown in the pictures, it is possible to perform the procedure even regardless of
the diameter of the ureter. The photo shows a case
with a Gibson incision, but even smaller and lower

horizontalized incisions in the inguinal area can be
performed. Wang and Braga’s article helps to popularize this technique. Although IUU is gaining more
and more popularity and is quite attractive, it is
important to emphasize that there are no randomized studies that compare this technique with upper
pole nephrectomy.
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1

INTRODUCTION
Primary ciliary dyskinesia (PCD) is a rare
autosomal recessive disorder characterized by ciliary dysfunction and impaired mucociliary clearance,
resulting in a range of clinical manifestations, including chronic bronchitis leading to bronchiectasis,
chronic rhino-sinusitis and otitis media, situs inversus (in about 50% of cases) and severe male infertility
(1). PCD was initially characterized in men with Kartagener syndrome in 1982 by ultrastructural analysis
that demonstrated dyskinetic or immotile cilia, but
not limited to this particular diagnosis (2).
The incidence of PCD is estimated at 1/16.000
births based on the prevalence of situs inversus and
bronchiectasis (3). In addition, the prevalence of PCD
may be much higher in some communities and countries, particularly when inbreeding is present (4). Severe asthenozoospermia and up to complete immobility of the sperm are the main known causes of male
infertility in patients with PCD, due to the inability of
sperm to reach and fertilize the oocyte correctly. However, if this was the only reason, one would expect
that with the use of assisted reproduction techniques

(ARTs), particularly when the sperm is injected directly inside the oocyte, therefore without the physiological evolutionary ability to bypass the oocyte
plasma membrane and cumulus cells, such as the invasive resourceful intracytoplasmic sperm injection
(ICSI), in which one sperm is injected directly into
the oocyte, the inability found in the PCD patient to
conceive would be more commonly bypassed in the
vast majority of cases. Surprisingly, exactly on the
contrary, there are only a handful number of reports
of successful pregnanies that resulted in childbirth
among couples in which the male partner is affected
by PCD syndrome and its variants (5). Even when
the most advanced ARTs have been used, including
alleged intracytoplasmic injection of morphologically selected sperm (IMSI), time lapse monitoring
of IVF-produced embryos, preimplantation genetic
diagnosis and screening, a high percentage of PCD
male partners never get pregnant. The involuntary
childlessness critically found in this group of individuals, suggests that in addition to the incapacity
of sperm to reach the oocyte, there might be other
unknown factors acting. This prompted us to use the
arsenal of tests available in a high-complexity an-
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drology laboratory focused in the understanding of
sperm physiology, biochemistry and ultrastructure
to have a thorough evaluation of the functional and
structural characteristics of sperm in PCD syndrome
after unsuccessful attempts of IVF/ICSI and establish
a helpful guidance for similar situations.
ICSI and Primary ciliary dyskinesia syndrome
A 26-year-old male (66kg, 179cm; BMI=21.53
kg/m2), asthmatic, with primary infertility and a self-reported situs inversus, along with his partner, a
healthy 22-year-old woman with eumenorrhea, was
referred for an andrological evaluation after failure
in IVF attempts. The couple was first evaluated by
a reproductive gynecologist who requested a single
conventional semen analysis (6) that revealed total
immotility, and proceeded directly to IVF/ICSI, which unfortunately is a common direct next-step decision in many of male infertility cases without proper
workout (7). Complete lack of fertilization was the
result of two IVF/ICSI attempts and before starting
a third new cycle of ovulation induction, the couple
decided to move for a second opinion with an Andrologist (JH). Physical examination revealed normal
sized testicles, presence of bilateral vas deferens and
normal epididymis as well as the absence of varicocele or any other scrotal abnormalities. Seminal
parameters were then further investigated and data
are presented in Table-1. Sperm vitality assessed by
Hoechst-33258 fluorescent staining demonstrated a
mean of 86% viable sperm (8). Sperm morphology
revealed 100% amorphous sperm with a high proportion of tails rolled up or coiled (Figure-1C, normal
morphology is illustrated in Figure-1A, for comparison). Round cell counts and qualitative evaluation
of fructose were normal. As recommended in cases
of severe asthenozoospermia, we performed sperm
cultures after prostate massage for aerobic and anaerobic bacteria, including Mycoplasma hominis,
Ureaplasma urealyticum and Chlamydia trachomatis, and no bacterial growth was observed (9). To
assess the redox status of the seminal sample, we
quantified the presence of reactive oxygen species
(ROS) by chemiluminescence (10) and sperm mebrane lipid-peroxidation levels by detection of reactive
thiobarbituric acid substances (TBARS) (11, 12). Both
were considered within normal parameters. Immaturity of the sperm cells was assessed by measuring
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creatine kinase (CK) activity (13) and again, no increase in the percentage of immature spermatozoa
was identified (Table-1). Mitochondrial activity was
assessed using a technique based on the oxidation
of 3,3′-Diaminobenzidine (DAB) with cytochrome C
oxidase. In this test, the reagent is polymerized and
deposited on the mitochondrial sheath along with
the sperm midpiece. In that assay, the accumulation
of dye in the middle piece is considered to be proportional to the mitochondrial activity of the sperm
(14). We found no stains in the median part of our
patient’s semen, indicating a severe decrease, almost
absence in mitochondrial activity (Figure-1D, normal stain illustrated in Figure-1B, for comparison).
Sperm DNA fragmentation was monitored using the
sperm chromatin structure assay (SCSA®) and flow
cytometry (15). We recorded a moderately/high index of sperm DNA fragmentation (% DFI >30%, see
Table-1) that could help to explain reproductive failures. Electron microscopy (EM) analysis was finally
added as a valuable investigation resource to further
clarify sperm cell typical or non-typical flagellar and
morphological defects associated or not with this pathology. In summary, EM analysis of one hundred
spermatozoa revealed short, very thick and irregular
tails, with fibrous sheath abnormalities, not found
in all cases of immotile cilia. Therefore, these alterations were present in 100% of evaluated spermatozoa. Typically, the normal 9+2 axonemal structure
was deformed and many microtubular profiles were
completely obliterated, with total absence of dynein
arms, nexin links and possible other ultrastructure
defects not easily observed even in electron microscopy, and only described by a highly experienced
expert in sperm EM. Center pairs were also missing
(9+0 configurations) in most (but not all) flagella.
The fibrous sheath was strongly enlarged, revealing
a serious disturbance of the flagellar ultrastructure,
likely to have a direct causal link with total fertilization failure presented here. The mitochondria,
normally organized in a regular sleeve of simple elements, arranged in a helix manner, were much fewer
in number and grouped in various layers superimposed around the axoneme and dense outer fibers, with
serious lack of spermatozoa function. This resulted
in complete disorganization of the neck and central
part of the spermatozoa. The sperm centriole was displaced with a disturbed internal ultrastructure. Small
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alterations in the organization and compaction of
sperm chromatin have been observed in the form of
nuclear gaps and vacuoles in 38% of spermatozoa.
All these abnormal spermatozoa characteristics are
illustrated in Figures 2, 3 and 4.

dysplasia of the fibrous sheath, in order to better
understand the unexpected results of total fertilization failure in two IVF/ICSI attempts in a very young
couple. As expected in the context of PCD and in
accordance with early descriptions of classical PCD
sperm phenotypes under electron microscopy (1,
16), we observed that our patient had axonemal
sperm alterations, lack of dynein arms and pairs of
central microtubules, associated with centriole absence. These alterations were also accompanied by
severe flagellar defects, including short, thick and

DISCUSSION
In this study, we present an in-depth andrological evaluation of spermatozoa and seminal parameters in a patient with PCD syndrome with severe

Table 1 - Seminal analysis performed in accordance to The World Health Organization (WHO) 2010 guidelines, patient results
and reference values.
Parameter

Patient results

Reference value

Sample #1

Sample #2

8.0

8.0

>7.2

5.0mL

6.0mL

≥1.5mL

Sperm concentration

33 million/mL

35 million/mL

15 million/mL

Total sperm number

165 millions

210 million

≥39 million

Progressive motility

0%

0%

≥32% progressive sperm

Total motility

0%

0%

≥40% motile sperm

88% live spermatozoa

84% live spermatozoa

≥58% live spermatozoa

Sperm morphology

0% normal forms

0% normal forms

≥4% normal forms

Round cells

0.75 millions/mL

2.0 millions/mL

<1 million/mL

NA

Positive

0.14x10 cpm/20x10
spermatozoa

NA

0.55 x104 cpm/20x104
spermatozoa (10)

Lipid peroxidation (LPO)

182.69mg x 105 of
TBARS/106 spermatozoa

NA

*Range 130.7 - 201.7mg
x 105 of TBARS/106 sperm
is suggested as low lipid
peroxidation (12)

Creatine kinase activity (CK)

0.05U/108 spermatozoa

0.03 U/108 spermatozoa

*Range 0.09 - 0.15
IU/108 spermatozoa in
fertile volunteers with
normozoospermia (13)

NA

33% fragmentation

DFI <25% (22)

Non-stained, <5%

Non-stained, <5%

*(14)

pH
Semen volume

Vitality

Seminal fructose
Reactive oxygen species (ROS)

DNA fragmentation index (DFI)
Sperm mitochondrial activity
(DAB)

Positive
4

4

*No reference values established yet.
Athayde et al., 2007 (10); Camargo et al., 2014 (12); Hallak et al., 2001 (13); Evenson, 2016 (22); Hrudka, 1987 (14).
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Figure 1 - Sperm morphology and mitochondrial activity
representative photographs. A) Normal human sperm
morphology according to WHO criteria is defined as follows:
sperm head should be smooth, regularly contoured and
generally oval in shape, a well-defined acrosomal region
comprising 40-70% of the head area should be seen, the
midpiece should be slender, regular and about the same
length as the sperm head, the major axis of the midpiece
should be aligned with the major axis of the sperm head.
Residual cytoplasm is considered an anomaly only when in
excess, the principal piece should have a uniform caliber
along its length (45µm long, approximately 10 times the head
legth) and be thinner than the midpiece. Image courtesy of
the Androscience. B) Normal sperm mitochondrial activity
representative photograph with DAB dye accumulation in
the sperm midpiece. Image courtesy of Androscience Lab.
C) Example of coiled tail and amorphous spermatozoa
in PCD spermatozoa. D) Representative photograph of
defective DAB staining observed in PCD spermatozoa.
Arrows demonstrate absence of mitochondrial activity by
DAB stain and amorphous spermatozoa can be visualized.

A and C - Sperm morphology evaluation by panoptic stain.
B and D - Mitochondrial activity evaluation by 3,3′-Diaminobenzidine (DAB) stain.
100x magnification under oil immersion

curled sperm tails, as well as a complete disorganized midpiece compartment, lack of most part of
the mitochondrial sheath. The fibrous sheath was disorganized, hypertrophied with serious disruption of
flagellar ultrastructure.
The modified phenotype of the sperm mitochondria was confirmed as no DAB staining could

be observed in the spermatozoa of this PCD patient
further evidencing a highly defective mitochondrial
functional system. Extreme mitochondrial system
dysfunction in PCD syndrome may help in the understanding of the low to very-low fertilization results in men for whom advanced assisted reproductive techniques were attempted such as IMSI. Even
when the micromanipulation lab is technically capable of performing highly advanced sperm selection
techniques after laborious sperm processing together
with incubation procedures with motility-enhancement substances such as caffeine or oxidative-stress
protectors such as melatonin (17, 18). It is therefore assumed that the abnormal axonemal structures
and a defective mitochondrial energy supply system
could explain the immotility of PCD sperm and their
inability to fertilize naturally.
In addition, the lack of centriole may also
partly explain the low success rate of ICSI with PCD
sperm, since it has been demonstrated that the sperm
centriole is fully responsible for the nucleation of
microtubules and formation of a functional mitotic spindle in early human embryos, therefore being
a key element for the opposition and alignment of
both male and female embryo pronuclei to properly
oppose and constitute the embryonal genome in early stages of embryo development (19, 20).
Another critical observation came from the
fact that creatine kinase levels were within normal
range, reflecting that in the PCD phenotype, sperm
abnormalities are likely to be limited to the midpiece
and flagellar structures without significantly affecting neither the biochemical nor the cytological maturation/differentiation stages intrinsic to the phase
of spermiogenesis that reshapes the spermatozoa
head. The sperm head with and the normal Sertoli-assisted resorption of the cytoplasmic droplet in the
spermiogenesis that might otherwise reveal immaturity, energy synthesis failure and functional inefficiency of the spermatozoa (13).
Since severe asthenozoospermia and sperm
mitochondrial dysfunction have been clearly associated with oxidative stress and its related structural
damage to the sperm (21), we have examined whether
sperm alterations in this specific patient was associated with oxidative damage. Neither lipid peroxidation of the sperm membrane, as assessed by TBARS
monitoring, nor reactive oxygen species (ROS) were
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Figure 2 - A) Ultrastructural longitudinal section showing cross section of the sperm head and midpiece. Chromatin presents
a granular appearance with hypodense lacunar defects. The mitochondrial sheath (left arrow) is seen as a conglomerate of
ultra-structurally disorganized and overlapping mitochondria. Centriole cannot be properly found and correctly located. B)
Transverse section of the sperm midpiece showing the initial part of the flagellum with its 9 outer dense fibers (arrow) and
disorganized mitochondria sheath do not form a helically arranged single row (*). C) Transverse section of midpiece showing
flagellum (arrow). The microtubular doublets of the axoneme are not clearly seen and the central pair is missing (dashed
arrow). Disorganized mitochondria sheath does not form a helically arranged single row (*).

involved. These observations suggest that in the PCD
phenotype, spermatozoa is not associated with seminal oxidative stress that could potentially result
from defective mitochondrial activity. However, we
have observed some damage to the sperm DNA, as
reflected in the moderately higher than normal DFI
of 33%, currently considered within a pathological
range, but unlikely to explain total fertilization failure through IVF/ICSI (22). Since there is no evidence
of seminal oxidative stress or lipid peroxidation that
could partially explain the increase in sperm DFI, by
collecting information from the electron microscopy
analysis demonstrating defective sperm nuclear condensation and the presence of nuclear vacuoles, it is
possible that the installation of the PCD phenotype
during the late phase of spermatogenesis cyto-differentiation (i.e. during spermiogenesis) may result in
a particular type of abnormal sperm nuclear packaging which could explain the observed increase in
DFI, but this mechanism remains uncertain, and needs longitudinal studies to describe the relationship

between PCD and DFI. As high sperm DNA fragmentation is somehow associated with ICSI failure (22,
23), this might help to explain the low to very low
successful pregnancy rates when ICSI is performed
and suggests DNA evaluation be routinely added to
the workout in PCD patients.
PCD patient management and recommendation
Male patients with severe asthenozoospermia or complete sperm immotility deserve special
attention when any of the following factors are present: (i) unexplained neonatal respiratory distress
(birth at term), (ii) any lack of organic laterality, such
as situs inversus totalis, situs ambiguous or heterotaxis, (iii) year round wet cough, and (iv) year-round
nasal congestion (24). Any of these situations should
trigger the search for PCD including Kartagener
Syndrome. The diagnosis of PCD can then be confirmed either by the search for bi-allelic mutations
in known PCD genes, such as DNAH5 (5p15-5p14),
DNAH11 (7p21) and DNA11 (9p13-21), representing
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Figure 3 - Ultrastructural images representing sperm flagella at the distal end of the principal piece. A and B) Four microtubular
doublets of the axoneme are missing. The central pair and the peripheral doublets 1 to 5 are clearly visible (arrows). Note
the absence of nexin links, outer and inner dynein arms in all doublets (*). C) Another sperm flagella. The central pair is
missing (dashed arrow) and axonemal configuration is 9 + 0 (small arrows). D) Absence of doublets of axoneme and central
pair (arrow). The fibrous sheath is thickened, disorganized and duplicated (*). E) Longitudinal section of the principal piece
showing disorganized hyperplastic fibers of the fibrous sheath (arrows) and dense external longitudinal fibers (*).
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Figure 4 - Comparative ultrastructural morphology of normal spermatozoa, primary ciliary dyskinesia (PCD) and PCD with
dysplasia of the fibrous sheath.
Illustration developed by Androscience.

15-21%, 6-9% and 2-10% of PCD cases, respectively,
or by a classical ciliary ultrastructural defect of PCD
observed under a transmission electron microscope
(5, 24). Since the disorganization and dysfunction of
the mitochondria partly explain the inability of PCD
spermatozoa to fertilize, the extent to which this
phenotype is present in PCD patients could be systematically studied. The evaluation of the potential
of the mitochondrial membrane of sperm by flow
cytometry and JC-1 probe (25), the use of mitochondrial-specific probes such as the various commercially available Mitotracker probes, mitochondrial
DNA tests or electron microscopy as performed in
this study could be useful in assessing the extent of
mitochondrial defect in patients with PCD.
In addition, since it is nowadays clear that
PCD is not only a problem of sperm motility, other
semen parameters and functional characteristics
should be evaluated. With regard to our illustrative case study and supposing that the combination
of cellular and pathophysiological events made here
were to be extended to any patient with PCD phenotype an association with a moderately high level
of DNA fragmentation, probably not of oxidative
origin, could be a valuable information for the cli-

nician and the couple before any therapeutic and/
or corrective action. It is now clear in the community that when a semen sample has a DFI greater
than 25-30%, the chances of successful reproduction
by ICSI are reduced. DNA damage and, in particular, high DFI have been linked to low fertility rates,
impaired embryonic development, pregnancy loss,
birth defects and the development of various forms of morbidity in children, including autism and
childhood cancer (26-30). Knowing in advance, before any decision is made about the choice of ART
therapy or if any at all would be advised, the level
of DNA damage and most importantly, the lack of
mitochondrial activity in the initial semen samples
would have been an important criterion for delivering an appropriate message to the couple to perform
electron microscopy in order to gather more useful
information. EM results gave fundamental insights
as to how important is the lack of proper centriole
placement and function in the genesis of fertilization failure or absence of embryo development. This
mandatory physiological step most likely could be
one of the reasons why this case could not progress
to normal embryo development, as illlustrated by
the clear centriolar defects and dysfunction that lead
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to inability to form the mitotic spindle responsible
for the opposition and alignment of both male and
female pronuclei that will ultimately fuse as a new
embryonal genome, or even if they were indeed formed, in the lack of progress in in early stages of
embryonal development. Finally, the fibrous sheath
dysplasia was the most visible and evident ultrastructural morphological defect and is a key element
in the lack of reproductive success, not always found
in similar cases. One cannot stress the importance of
proper andrological investigation, if not for all that
we have demonstrated above, simply for limiting the
frustration, anxiety and costs associated with unsuccessful assisted reproductive therapies to individuals
and/or society. In this particular case, the only advice given to the couple was to continue IVF/ICSI attempts until they were successful, after a single and
simple basic semen analysis, not even the diagnosis of PCD was raised by the attending reproductive
gynecologist. The consequence of such inadequate
treatment was a divorce for the couple in question
mainly because of their inability to cope with this
blind stressful situation.
CONCLUSIONS
Even though the real success rates of 2530% for all ARTs, including ICSI, still are the same
and remains almost unchanged in the last decade,
regardless of adding more expensive equipment and
complementary techniques, they maintain attractiveness to some IVF clinics because they do not need
to invest extra time, resources and knowledge to
offer a myriad of other better cost-effective treatments that would be shared among other specialists,
including the andrologist and the general gynecologist. For the desperate couple, the illusive promise
of a silver-bullet is attractive. However, irrespective
of the acknowledged merit, in special when dealing
with severe to extreme cases, the “precautionary
principle” must be seriously applied and exercised
in how ARTs are used and abused. The situation
described here, illustrates the type of ultrastructural
defects in the male gamete unlikely to be bypassed
even employing the most advanced technologies
and tools available. Moreover, although the birth of
an ART-child can be considered an end-point suc-

cess, full happiness can only be achieved later, when
considering the child’s development, life expectancy
without major diseases and disabilities, and his or
her own ability to be a father or mother, preferably
naturally. All these events are controlled both by the
child’s environment through epigenetics and by his
own genetics, the latter being the result of the fusion
of the paternal and maternal chromosome moieties
at the time of fertilization. If the paternal chromosomal lot is compromised, as appears to be the case in
this example of PCD with dysplasia of the sperm fibrous sheath, and if the capacity of oocytes to repair
is not optimal, fertilization will eventually result in
an embryo carrying defective genetic/epigenetic information that will be transmitted to subsequent generations. Modern andrology, its clinicians and field
scientists have the power and the tools to limit these
complications by adopting a more rigorous assessment, especially that of the male gamete. In particular, an assessment of the sperm functional aspects,
the presence of ROS, LPO and integrity of the nucleus/DNA; not limited to severe infertility, whether
due to asthenozoospermia, severe oligozoospermia,
teratozoospermia, leukocytospermia or any chronic
disease. The final question is: with all the investigative armamentarium available today in modern andrology, can the lack of proper investigation of the
male patient and of the male gamete, like presented
here, and proceeding directly to unrestricted use of
IVF/ICSI be classified as malpractice conduct and the
hidden consequences to the offspring in the future
be retrospectively implicited to the attending professionals due to the existance of unemployed means,
methods and tests to avoid serious consequences? It
is passed time to change.
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COMMENT
Intracytoplasmic sperm injection (ICSI) has become the most common method of fertilization
used in assisted reproductive technology (ART), accounting for over 85% of ART cases in South America (1). Among many driving forces explaining the widespread use of ICSI, the possibility of its use in
virtually all causes of infertility is foremost. This has led to a dismissal of the need to evaluate the male
partner and/or improve his sperm quality (2-4).
However, the worldwide delivery rates with ICSI remains low (~30%-40%), and data accumulated
over the last 25 years suggest that congenital malformations, epigenetic disorders, chromosomal abnormalities, subfertility, cancer, delayed psychological and neurological development, and impaired cardiometabolic profile are increased in infants born as a result of ICSI compared with naturally conceived
children (5). Therefore, several professional societies have advised against the indiscriminate use of ICSI.
As ICSI experience increased, it became evident that the paternal factor plays a role in its success
rates (4, 6). Moreover, reports suggesting that interventions aimed at ameliorating sperm quality before
ICSI could increase its success rates are increasing steadily (7). Nonetheless, a comprehensive evaluation
is seldom performed on men attending Fertility Clinics. A further impediment to providing a full male
investigation is the relative lack of reproductive urologists on fertility clinic teams. Gynecologists staff
most fertility clinics, so they are female-focused. Traditionally, these clinicians have little training in the
causes of male infertility and hence in the male partner. This requires urgent redress as a matter of best
clinical practice.
In a recent article, Pariz and colleagues illustrate the importance of a comprehensive clinical and
laboratory investigation of men seeking fertility (8). They studied an exemplary young couple who had
undergone two failed ICSI cycles with the husband’s sperm. Notably, the primary ICSI indication was
based on the results of a single semen analysis that revealed complete asthenozoospermia (100% immotile sperm). The female partner was apparently normal, and the male partner had not undergone any
urologic evaluation despite showing a severe sperm abnormality. After ICSI, no oocyte fertilized on both
occasions, prompting the couple to seek a second expert opinion.
Using a comprehensive workup, Pariz et al. found an asthmatic male with situs inversus, who
had unremarkable findings on clinical examination despite that. Nevertheless, the laboratory investigation was much more elusive, confirming not only the picture of complete asthenozoospermia but also
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revealing complete teratozoospermia (100% abnormal sperm morphology). Also noteworthy was the
finding that most sperm were alive on a viability
staining test. The laboratory investigation included
a search for infection, a prudent step to take in such
cases, which was negative. Additionally, a panel of
sperm functional tests was utilized to assess oxidative stress markers and sperm DNA fragmentation
(SDF). Of interest, lack of mitochondria activity was
detected on sperm midpiece, whereas increased SDF
levels were noticed by assessing the neat ejaculate
using the sperm chromatin structure assay. Lastly,
electron microscopy (EM) revealed remarkable defects on sperm centrosome and tail, typical of those
found in men with primary ciliary dyskinesia (PCD)
syndrome. Of note, sperm centrioles were significantly affected.
The authors are commended for conducting such an elegant investigation and add to our
understanding of this complex condition. Moreover, the case highlights the importance of a proper
male evaluation, which is paramount, particularly
when an abnormal semen analysis is found. As highlighted by several guidelines, the infertile man
should be evaluated by a urologist with expertise
in infertility. While the routine semen analysis remains the cornerstone of laboratory investigation
(9), and it is usually the reason for the referral, infertility due to a paternal factor may also occur in
the absence of evident abnormalities in the routine
semen analysis (7). Sperm functional tests, mainly
those that assess sperm chromatin integrity, have
become essential tools to investigate the role of a
possible paternal factor and guide clinical management. In these lines, readers are invited to examine
recently published articles in this and other Journals, highlighting the clinical utility of including
sperm functional tests to the male infertility work-up (2, 4, 6, 7, 10-12).
In the case discussed by Pariz and co-workers, the comprehensive laboratory investigation was critical to confirm the PCD diagnosis and
unravel a poor sperm quality that likely explained

the previous ICSI failures. The authors also added
to the literature by suggesting that sperm redox
balance seems to be well-preserved in PCD men.
Thus, oxidative stress (OS) –often regarded as the
main causative factor in sperm DNA fragmentation
(6)– cannot explain the elevated SDF levels seen in
the studied patient. Interestingly, the EM showed
disrupted sperm nuclear condensation that likely
explains the SDF findings.
Based on the authors’ observations and the
possible association between SDF and ICSI fertilization failure, it might be speculated that SDF testing would be of clinical value in men with PCD,
a hypothesis in need of further confirmation. Notwithstanding the possible association between SDF
and fertilization, the central element explaining the
complete fertilization failure after ICSI in the studied case seems to relate mainly to a combination
of factors involving axonemal, nuclear, and mitochondria alterations.
This exemplary case also highlights that
ART may not bypass the most severe sperm defects.
Although ICSI has been a tremendous achievement
for helping couples achieve biological parenthood,
it is our opinion that the method should not be
overused. Its indication in the context of infertility
must be made after both partners are adequately
evaluated (13-15). For guidance, a simplified male
infertility workup algorithm is depicted in Figure-1.
The male infertility evaluation goals are not
only to identify conditions that can be corrected
or those that are irreversible for which ART will be
needed. Also important is identifying serious medical issues that may be causing or associated with
male infertility and require medical treatment. In
these lines, efforts should be made to identify genetic causes of male infertility that may affect the
success of treatment or the health of offspring if
ART is utilized (16, 17). Lastly, as in the report of
Pariz et al., it is also critical to identify irreversible
conditions for which the male partner’s sperm will
not be available or appropriate, thus requiring consideration of donor sperm or adoption.
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Figure 1. Simplified Algorithm for the Initial Male Infertility Evaluation.

Adapted from: Esteves SC, Miyaoka R, Agarwal A. An update on the clinical assessment of the infertile male. Clinics (Sao Paulo). 2011; 66:691-700.
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non-discretionary care for urologic patients
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INTRODUCTION
COVID-19 in Washington State has led to
unprecedented challenges within the Urologic community as physicians work to provide care that
is safe for patients and staff. In order to conserve
personal protective equipment (PPE) and to ensure
hospital capacity for COVID-19 infected patients,
Washington State Governor Jay Inslee directed that
elective surgical procedures should be suspended on
March 19, 2020 (1). However, non-elective Urologic
care still needed to be provided.
Preventing transmission of COVID-19 has
been of paramount concern during the pandemic.
Procedural care is at particularly high risk with its
associated aerosol-generating procedures: intubation and extubation (2). Patients cannot be screened for infection solely based on symptoms, as a
significant number are asymptomatic (3, 4), and
many carriers never develop symptoms(5). Providing fit-tested N95 masks to all procedural staff
is not currently feasible given the international
shortage of PPE (6).
Furthermore, pre-test probability of infection is difficult to estimate as our community’s COVID-19 burden has not been established, and studies
have demonstrated significant geographic variability
within the United States (7, 8). Further complicating
the picture are the wide variety of available testing
modalities with a range of sensitivity, specificity, and
negative and positive predictive values. The majority
of these have been FDA approved under emergency
use authorization (9).

The harm in suspending Urologic care to the
community is significant. Increased surgical waiting
time (SWT) for T3 renal masses has been associated
with decreased overall survival (10), and a delay in
bladder cancer treatment has been demonstrated to
lead to worse prognosis and higher pathologic stage
(11). Based on Organ Procurement and Transplantation Network Data as of May 1, 2020 there has been
nearly a 50% decrease in the number of kidney transplants performed in mid-March compared to mid-April, impacting a pre-existing shortage in available
organs (12). Delayed relief of ureteral obstruction is
associated with long-term renal dysfunction (13). Finally, the psychological impact of a delay in surgical
care cannot be underestimated, affecting patient anxiety level and general health perceptions (14).
In order to safely provide care for those who
may be harmed by a treatment delay, on April 1st,
2020 Virginia Mason Medical Center committed to
screen all patients prior to any surgical care. This
implementation appears to be an effective measure to
protect patients and staff, with no known COVID-19
cases in perioperative staff since the advent of screening. The primary objective of this study was to evaluate the impact of pre-operative COVID-19 screening on our ability to provide Urologic care. This was
measured using Urologic surgical volume during an
interval when discretionary surgery was suspended.
MATERIALS AND METHODS
Testing: Effective April 1, 2020 all pre-procedural patients were tested for COVID-19. Testing
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occurred within 48 hours prior to the scheduled intervention or at the time of hospital admission. A
nasopharyngeal swab specimen was collected and
processed using the Abbott RealTime SARS-CoV-2
assay. Mid-turbinate testing was substituted for nasopharyngeal swabs on May 3, 2020 in accordance with expanded CDC sampling guidelines (15).
Patients who screened positive for COVID-19 were
rescheduled to a later date. If medically stable, they
were discharged home, and rescheduled for surgery
following two subsequent negative repeat screening
tests. In emergent situations, patients were either
screened with a rapid ePLEX SARS-CoV-2 test or
their procedure was performed in a specially engineered negative air pressure “COVID pod,” utilizing
Powered Air-Purifying Respirators or fitted N95 face
masks and eye protection. PPE for patients who tested negative for COVID-19 included standard surgical masks and protective eye shields.
Stratification: All cases were triaged into
one of five tiers: Emergent, Urgent, Planned Procedure level 1, Planned Procedure level 2, and Discretionary Procedure (Table-1). Proposed procedures
were reviewed by an independent multidisciplinary
committee to ensure that purely discretionary procedures (defined as a delay in performing the intervention would not result in harm to the patient) were
not performed during the March 19 to May 18, 2020
prohibition period.
Data Collection and Analysis
Data regarding Urologic operative volume was collected retrospectively. Only procedural
care based in the operating room was included in
the analysis. Comparison of surgical volumes was

performed between baseline [one year prior to the
COVID-19 pandemic (March 19-May 6, 2019)], pre-intervention (March 19-March 31, 2020), and post-intervention (April 1-May 6, 2020) time periods. All
statistical analyses were 2-sided, and significance
was defined as p <0.05. Statistics were performed
using STATA v13.0 (StataCorp, College Station TX).
RESULTS
Screening: As an institution, 840 asymptomatic patients were screened from April 1, 2020May 6, 2020. Three patients (4%) tested positive. A
total of 126 urology cases were performed and a
total of 118 urology patients were screened. None
were positive.
Operative Volume: Baseline: March 19
through May 6, 2019, 295 Urologic surgeries were
performed (6.0 surgeries/day (SD=4.5)). These cases
were categorized as follows: 1.9 cases/day general
urology (31.9%), 1.4 cases/day oncology (23.7%),
1.2 cases/day endourology (19.7%), 0.9 cases/day
female pelvic medicine and reconstructive surgery
(FPMRS) (14.6%), 0.5 cases/day transplant (8.1%)
and 0.1 cases/day reconstruction (2.0%).
Prior to pre-surgical COVID-19 screening:
March 19 through March 31, 2020, 21 cases were
performed (1.6 surgeries/day (SD=1.9)). Of these
cases, 0 were defined as emergent or urgent, 13
were defined as planned level 1, 8 were defined
as Planned level 2, and 0 were defined as discretionary. These cases were categorized as follows:
0.2 cases/day general urology (14.3%), 0.5 cases/
day oncology (28.6%), 0.6 cases/day endourology
(38.1%), 0.3 cases/day FPMRS (19.0%), and 0 reconstruction and transplant.

Table 1 - Triage levels used to determine case urgency during the COVID-19 pandemic with corresponding urologic procedures
(non-exhaustive list).
Triage Level
Emergent
Urgent

Example of Procedures
Fournier’s gangrene debridement, decompression for obstructive pyelonephritis
Decompression of symptomatic nephrolithiasis, cystoscopic fulguration for active bleeding

Planned Procedure Level 1

Transurethral resection of high-grade bladder tumor

Planned Procedure Level 2

Radical prostatectomy for high-risk prostate cancer, deceased donor renal transplant

Discretionary

Inflatable penile prosthesis insertion, mid-urethral sling
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After initiation of pre-surgical COVID-19 screening: April 1st through May 6,
2020, 126 Urologic surgeries were performed,
(3.5 surgeries/day (SD=2.9)). Of these cases, 1
was defined as emergent, 12 were defined as
urgent, 73 were defined as planned level 1, 39
were defined as Planned level 2, and 1 was defined as discretionary. These cases were categorized as follows: 0.9 cases/day general urology
(24.6%), 1.2 cases/day oncology (34.9%), 1.0
case/day endourology (28.6%), 0.3 cases/day
FPMRS (7.14%), 0.1 cases/day reconstruction
(2.4%), and 0.1 cases/day transplant (2.4%).
The Urologic operative volume was significantly different between baseline and the
pre-screening period (p=0.001), between baseline and the post-screening period (p=0.004),
and between the pre-screening and post-screening period (p=0.036). There was no significant
difference between age or gender distribution
between any treatment period. There was a significant difference in the distribution of urology cases performed stratified by subspecialty
between all three treatment periods (p=0.008).
DISCUSSION
This study demonstrates the utility of
pre-operative screening as a means to safely expand Urologic care during the COVID-19
pandemic. Following the institution of this policy, the Virginia Mason Urologic service cared
for more than twice the number of patients and
mitigated the harm to our community caused
by prolonged SWT. Compared to baseline, there
was a trend towards higher proportion of oncologic and endourologic cases and fewer transplant cases performed in both pre-screening
and post-screening eras. Of interest, the proportion of FPMRS initially increased and then
declined precipitously.
The inability to access timely Urologic
care has an adverse impact on society. An absence of Urologic care has been shown to increase disability-adjusted life years in regions
without access to care (16). Surgical waiting
time is well established as a risk of Urologic
disease progression. Fahmy et al. performed a

meta-analysis to evaluate the effect of delay in
cystectomy on patients with muscle-invasive
bladder cancer. The majority of studies evaluated suggested that treatment delay resulted in
worse prognosis and higher pathologic stage,
and the authors suggest that treatment should
be performed within 12 weeks of diagnosis to
ensure there is no harm to the patient (11). Similarly, Zeng et al. showed that a delay in nephrectomy for greater than 10 weeks in patients
with pT3 renal cell carcinoma is associated with
decreased 5-year overall survival (10). Finally,
it has been well established that delay in relief
of ureteral obstruction can lead to long-term
renal damage (13). It is therefore not surprising
that oncologic cases and endourologic cases increased proportionately within our case volume
during the COVID time periods.
This study was performed in the context of previous research suggesting that our
pre-operative COVID-19 screening protocol
provides a safe environment for perioperative
staff. Virginia Mason Medical Center is a 336
bed private hospital based in Seattle, WA with
11 full time Urologic surgeons. Currently, there
is no pediatric or obstetric care at our hospital.
Over the course of 5 weeks the Virginia Mason
operating room performed 837 procedures on
asymptomatic patients without a documented
case of COVID-19 amongst procedural staff.
Staff were tested if symptomatic, per institutional protocols. Prior to institution of screening,
one peri-operative staff member tested positive
for COVID-19.
Although the proportion of FPMRS cases decreased from 19.0% during the pre-screening period to 7.1% during the screening, the
actual number of cases per week remained stable between these two time periods at 0.3 cases/
day. The most common procedures performed
were mesh excision followed by stage II Interstim. Options for Interstim were to cut the externalized wires at the skin and wait until the
pandemic had passed or to complete the second
stage. No stage I Interstim cases were initiated.
Alternatives for the mesh exposure and erosion
patients were to provide supportive care through reassurance, counseling, analgesia and an-
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tibiotics as necessary. However, the limitation
for these options in patients who were stressed
or in pain was that the temporal end point was
unknown at the time of decision-making. Of
note, a single discretionary sling procedure was
performed. It represents a “systems error,” and
emphasizes the practical difficulty of instituting hospital-wide policy change.
Transplant surgery presents a unique
challenge. Suspension of renal transplant led to
the loss of viable organs for patients on dialysis
in a system that already has a significant shortage of organ donors (12). However, continuing
transplantation needs to be considered in the
setting of the immunosuppression required for
allogeneic organ transplant. Admission of immunosuppressed patients to the hospital during
this pandemic increase their potential exposure
and susceptibility to infection and transplant
recipients admitted for COVID-19 infection
have a mortality rate approaching 25% (17).
The American Society of Transplantation has
stated that both donors and recipients should
be screened, and all organ procurement should
be done locally if possible (18). In an attempt
to mitigate risk to living transplant donors and
recipients, it was our policy to suspend living
organ donation between 3/19/20-5/6/20, but to
continue our deceased donor transplant program. Deceased donor recipients were also required to be local and to be confirmed not to
have been sensitized. The observed trend toward
fewer organ transplants during the COVID-19
pandemic compared to baseline was likely secondary to national guidelines, institutional
policy, organ availability, patient preference.
The implementation of pre-operative
screening during the directive to delay all elective procedures has allowed us to better care for
our community. We acknowledge that operating
rooms are a major driver of hospital revenue,
and the financial impact of cessation of elective surgeries on hospitals has been profound.
However, safety and mitigation of harm to our
patients must be the primary driver behind this
intervention. Deciding which patients would
suffer harm through significant delay in surgical care to the extent that they require treat-

ment in the setting of a pandemic is not a trivial
decision. Using a five-tiered triage system and a
multidisciplinary hospital committee to evaluate
the need for every case to proceed ensured that
patient well-being was the primary goal.
This 5-tiered triage system reflects the
approach undertaken by other organizations
(19). Rather than a tiered system, the European
Association of Urology released a list of suggested procedures during this time (20). Carneiro et al. have released guideline proposals for
urologic care during the COVID-19 pandemic
in low- and middle-income countries. Similar
to other literature, they recommend COVID-19
pre-screening when accessible, and a triaging
system with continued surgical management of
high-acuity issues such as >T1a renal neoplasms and bladder neoplasms (21). This approach limits unnecessary surgery during the COVID-19 pandemic. Although case volumes did
increase in this study, expansion was done with
the clear objective of performing procedures to
manage acute disease processes, prevent harm
to our patients, limit COVID-19 exposure, and
conserve PPE. As the PPE shortage is relieved
and emphasis changes, this study provides a
model for expansion of a Urologic practice at a
time when many institutions are resuming elective surgery (22).
There are several weaknesses in this study: First, it was performed in a single institution. Second, the COVID-19 pandemic is rapidly
evolving. Although screening facilitates appropriate and responsible assessment of patients
prior to proceeding with care, it is unclear if
the same strategy will be effective as the disease prevalence changes. Finally, our community currently has a relatively low penetrance
of COVID-19. Applicability to regions with far
greater burden have yet to be proven.
CONCLUSIONS
We believe that pre-procedural COVID-19 testing is a scalable intervention that
will provide a means to safely reimplement care
for the Urologic community. Eventually, Urologic surgical volume will need to expand natio-
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nwide in the setting of the ongoing COVID-19
pandemic and limited PPE. Universal COVID-19
screening of pre-operative patients represents a
viable means to meet the needs of our patients.
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INTRODUCTION
In December 2019, a new RNA coronavirus emerged, named Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), and alleged proliferated from the Huanan Seafood
Wholesale Market city of Wuhan, in China, to
unleash a brutal spreading pandemic with consequences not fully yet understood (1-4). After
eleven months, the ensuing coronavirus disease
2019 (COVID-19) stroke 191 countries, infected
100 million-plus, and claimed close to 1 million
lives, with an exponential daily increase by tens
of thousands worldwide (5). Many health systems from different countries race against time to
adjust their care strategies for SARS-CoV-2 infected patients and still maintain non-deferrable
procedures in other medical specialties (6-10).

SARS-CoV-2 belongs to the genus Betacoronavirus, which also involves two other zoonotic coronaviruses that provoked epidemics
of Severe Acute Respiratory Syndrome (SARS)
in 2003 and Middle East Respiratory Syndrome
(MERS) in 2012 (11). The Coronavirus family infects humans and other vertebrates and causes
deleterious effects on the respiratory, cardiovascular, gastrointestinal, central nervous system,
and genitourinary tract (12-14). Studies suggest that severity and mortality of COVID-19 are
substantially higher in men than women, drawing fully attention to all Men Health’s care professionals (15).
Our proposal is to update Men’s healthcare professionals, with the most recent and
fast-changing findings on COVID-19 pathophysiology, highlighting some specific multi-organ
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effects of SARS-CoV-2 infection, primarily in the
male genitourinary tract.
Pathophysiology - General Aspects
Understanding COVID-19 pathophysiology
is crucial to comprehend why SARS-CoV-2 is biologically different from SARS-CoV, despite their 80%plus genome similarities (16). A recent study proposed two plausible scenarios of natural selection for
triggering the current pandemic, (i) one beginning in
an animal host before zoonotic transfer to humans,
and (ii) other starting in humans following zoonotic
transfer (17).
For survive and propagate, RNA viruses
must balance the capacities for adaptation to new
environmental conditions or host cells, whereas
maintaining an intact and replication-competent genome. Coronaviruses can make a cross-species jump,
with the development of multiple animal coronavirus pathogens (18). Probably, SARS-CoV-2 has derived from bat coronavirus species collected from
southwestern China (19).
Since its emergence, SARS-CoV-2 presents
higher contagiousness with unprecedented pandemic potential than its predecessors (20). This new
disease is clinically asymptomatic for up to five days
and remains so for another ten days in 80% of those
infected, spreading aggressively but with an elusive and unnoticed behavior (21). Table-1 resumes the
COVID-19 clinical manifestations per organ system,
categorizing them by disease severity.
Mechanism of host invasion
SARS-CoV-2 is an enveloped, positive-sense, single-stranded RNA virus (11), whose life cycle
within the host consists of five acts: attachment, penetration, biosynthesis, maturation, and release (22).
During the attachment phase, SARS-CoV-2 interface
with the angiotensin-converting enzyme 2 (ACE2),
a membrane receptor expressed on the surface of
not exclusively airway epithelial cells, but also in
the testis, kidneys, and in the heart (23, 24). Notably,
the ACE2 receptor plays a critical role in the pathogenesis of COVID-19 as it determines viral entry in
human cells (25).
ACE2 is an enzyme that physiologically acts
as a receptor for cell entry of both the SARS virus,
also activating the Renin-Angiotensin-Aldosterone

System (RAAS), a complex network of critical interconnecting cascades of vasoactive peptides common
to a multitude of biological systems and ultimately
responsible for the tonus of the vascular system and
essential for adequate endothelial functions (26).
The high SARS-CoV-2 infectiousness in the
context of ACE2 receptors relies on understanding
the virus’s structure and ligand properties. In the
case of SARS-CoV, the spike glycoprotein (S protein)
on the virion surface mediates receptor recognition
and membrane fusion (27). During viral infection,
the subunit S1 of the S protein, which contains the
receptor-binding domain (RBD), directly binds to the
peptidase (PD) domain of ACE2, whereas the S2 subunit is responsible for membrane fusion. Therefore,
the primary physiological purpose of ACE2 in the
maturation of angiotensin is replaced in full obedience to the virus program (16).
A notable feature of the SARS-CoV-2 genome is that it appears to be engineered for optimization of binding to the human receptor ACE2, and its
S protein has a functional polybasic (furin) cleavage
site at the S1-S2 boundary through the insertion of
12 nucleotides. Additionally, the acquisition of three
O-linked glycans around the site, inexistent in previous SARS-CoV, confers high bounding capacity
to this new version (17). After ACE2 engagement,
SARS-CoV-2 employs the transmembrane protease
serine 2 (TMPRSS2) for S protein priming, contributing to virus binding and indispensable for cell invasion (25). SARS-CoV-2 mechanism of human cell
invasion is unique and has not been described in any
other known coronaviruses (1).
Cytokine Release Syndrome and SARS-CoV-2
immunopathology
Cytokine-release syndrome (CRS), also known as a cytokine storm, represents an excessive proliferation of immune cells resulting in an enhanced
inflammatory cytokine release, tissue damage, and
ultimately multi-organ and system failure (28). In
SARS-CoV-2 infected patients, cytokines such as
interleukin (IL)-1, IL-6, IL-10, tumor necrosis factor-alpha (TNF- α), and interferon-gamma (IFN- γ), are
elevated (29, 30). Notably, higher IL-6 and IL-10 levels have prognostic value for the disease, since they
disclose a positive association with worse severity of
the infection (29). Also, some cytokines, as IL-1β, IL-
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Table 1 - COVID-19 Clinical Manifestations.
Organ systems

Mild disease

Moderate disease

Severe disease

Respiratory

Dry cough
Sore throat
Rhinorrhea
Sneezing

Pneumonia
Dyspnea
Hypoxemia

Hypoxemia
*ARDS

Hyposmia-anosmia
Hypogeusia-ageusia
Visual disturbance
Fatigue, somnolence

Headaches
Nausea
Emesis
Dizziness
Myalgia
Ataxia
Encephalopathy

Large-vessel strokes
Seizures
Meningoencephalitis
Neuropathy
Guillain-Barré Syndrome
Neurogenic *ARDS
Coma

Gastrointestinal

Nausea, Emesis
Diarrhea
Heartburn

Loss of appetite
Abdominal pain
Distension

Hematemesis
Melena

Cardiovascular

Chest pain
Arrhythmia
Sinus tachycardia
Blood coagulation

Myocarditis
Arterial or venous
thromboembolism
§
CRS

Cardiomyopathy
Acute heart failure
Pulmonary embolism
+
DIC

Neurological

Urinary

Proteinuria
Hematuria

AKI

#

Seminal abnormalities

Scrotal discomfort
Epididymitis
Orchitis
Seminal abnormalities

Testis

AKI

#

Orchitis
Subfertility
Infertility?
Transient /Prolonged?
Hypogonadism

Legends: *ARDS = Acute respiratory distress syndrome; §CRS = Cytokine release syndrome; +DIC: Disseminated intravascular coagulation; #AKI = Acute kidney injury
References: (1, 2, 12-15, 20, 21, 33, 34, 36, 66)

6, and TNF, may contribute to the augmented risk
of coagulopathy during the infection, since they
inhibit the protein-C-system, the tissue factor, and
the antithrombin-mediated inhibition of thrombin
(31).
Besides CRS, two other mechanisms seem
to contribute to the multi-organ dysfunction
found in COVID-19, the T-cell dysregulation, and
the hemophagocytic lympho-histiocytosis (sHLH)
(29, 32). Despite the hyperactivated state of CD4+
and CD8+ T cells, decreased levels of these same
cells in peripheral blood have been reported (33,
34). The virus infects and destroys T cells, eliciting
a deep lymphopenia, further aggravated by the inflammatory viral response that damages lymphopoiesis and increases lymphocyte apoptosis (35).

On the other hand, the sHLH consists of a misregulated positive feedback loop between immune
cells and cytokines, provoking tissue damage, and
multi-organ failure (32).
In the end, the proposed mechanisms of
CRS, sHLH, and T-cell dysregulation morbidity elicit organ-system failure syndromes, such as acute respiratory distress syndrome (ARDS) or acute
kidney injury (AKI), which by themselves increase
the mortality rates in severe cases.
SARS-CoV-2 and multi-organ damage
SARS-CoV-2 pathogenesis has several determinants to severe damage, firstly in the lungs and
then with systemic dissemination. Table-2 summarizes the current pathological findings in COVID-19.
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Table 2 - COVID-19 Pathological Features.
Organ systems

Microscopic findings

Respiratory

DAD
Lymphocytic infiltration in interstitial regions
Lung epithelial cell death by #NETs
Intra-alveolar fibrin deposition
Exudate formation
Viral particles within pneumocytes
Hyaline membrane formation
Cytoplasmic vacuolization in pulmonary arteries
Megakaryocyte with multinuclear appearance within the branching small vessels
Pulmonary microangiopathy
Small vessel thrombosis with alveolar hemorrhage
Thickening of alveolar capillaries
Bronchial epithelial denudation
Loss of cilia
Squamous metaplasia

Neurological

Edema
Hyperemia
Reactive gliosis
Detectable viral particles
Hemorrhagic white matter
Axonal injuries
Leukocytic infiltration
§
ADEM-like appearance
Neocortical microscopic infarcts
No infiltration of inflammatory cells or neural cell degeneration

Gastrointestinal

Lymphocytes infiltration in the esophageal squamous epithelium and lamina propria of the stomach, duodenum and
rectum
Interstitial edema
Viral nucleocapsid protein in glandular epithelial cell of stomach, duodenum and rectum
Viral particles in infected patients’ stools

Cardiovascular

Myositis
Mild lymphomononuclear myocarditis
Fibrin microthrombi
Cardiomyocyte hypertrophy
Myocardial fibrosis
Myocyte necrosis near to lymphocytes
Infiltration of mononuclear leukocytes in interstitial areas
Endotheliitis

Urinary

Proximal +ATI
Luminal brush border sloughing
Vacuole degeneration
Tubular necrosis
Infiltration of lymphocytes and macrophages
Interstitial fibrosis in cortical parenchyma
∞
MAC deposition in tubules
Mild focal tubular atrophy
Hypertrophy and hyperplasia of glomerular epithelial cells
Hemosiderin pigment granules in tubular epithelium
Podocyte vacuolation
Cellular swelling in infected renal tissues
&
SER and &RER dilation
Infiltration of inflammatory cells in the arcuate artery
Dilated and swollen capillary vessels in glomeruli
Segmental fibrin thrombus in glomerular capillary loops
Endothelial hyperplasia
Foamy-like appearance of endothelial cells

Testis

Orchitis with fibrin microthrombi
Mild lymphocytic inflammation
Reduced Leydig cell population
Substantial seminiferous tubular damage

*

Legends: *DAD = Diffuse alveolar damage; #NETs = neutrophil extracellular traps; §ADEM = Perivascular acute disseminated encephalomyelitis; +ATI: Proximal acute
tubule injury; ∞MAC: Membrane attack complex; &SER: Smooth endoplasmic reticulum; &RER = Rough endoplasmic reticulum
References: (14, 15, 23, 35, 38-42, 47, 48, 67).
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cardiomyocyte hypertrophy and myocardial fibrosis, are related to patient’s comorbidities, like diabetes and hypertension (37).
Intestines
Absorptive enterocytes from the ileum and
colon positively express ACE2 receptors, specifically
at the villous brush border, in smooth muscle cells of
the intestinal muscular layers and vascular smooth
muscle cells and endothelium (41). Besides proteomic research shows that ACE2 was enhanced in inflammatory bowel diseases, there is no evidence for
increased susceptibility for SARS-CoV-2 infection in
patients with these comorbidities (42).
A systematic review and meta-analysis of
10.890 patients reported a prevalence of up 10% of
gastrointestinal symptoms, such as nausea, vomiting, abdominal pain and diarrhea, and up to 20% of
abnormal liver enzymes in COVID-19 patients (43).
SARS-CoV-2 particles are found in infected patient’s
stools, and further research is mandatory to elucidate the usefulness of this finding in clinical management and disease transmission chain (44).

Lungs

In humans, SARS-CoV-2 usually accesses
the airways and invades the alveolar space tissue,
whose alveolar epithelial type II cells positively express ACE2 and TMPRSS2 (36). Later in the infection, the virus infects pulmonary capillary
endothelial cells, stimulating neutrophils and
monocyte’s migration. Interstitial mononuclear inflammatory cells infiltrate, causing alveolar
space’s edema with early-onset intense hyaline
membrane formation (35).
Autopsies confirmed the scenario of proliferative and exudative diffuse alveolar damage
(DAD). Diffuse alveolar exudates express exudative DAD with septal edema, hyaline membranes,
and mild to moderate lymphocytic infiltration.
Simultaneously, proliferative DAD is described by
a scarce, organized fibrous tissue within alveolar
lumen and septa and is more prevalent in patients
with a prolonged hospitalization period (37).
Neutrophil extracellular traps (NETs) are essential mediators of tissue damage in immune-mediated events such as COVID-19. NET’s release by
viral-activated neutrophils promotes lung epithelial
cell death in severe SARS-CoV-2 infection (38).
Coagulation cascade activation and clotting
factors consumption occur in severe cases, with the
consequent microthrombi formation in pulmonary
and systemic arteries, resulting in a pulmonary ventilation-perfusion mismatch and peripheral ischemic
events in critically ill patients (37, 39).

Brain

In the animal model, SARS-CoV invades
the brain primarily via the olfactory bulb, and consequently, transneural viral spread, and probably
SARS-CoV-2 follows this neuroinvasion pathway
(45). Additionally, ACE2 expression in cerebral vascular endothelium and subsequent endothelial damage could drive the virus another alternative brain
pathway (46).
Olfactory bulb invasion is responsible for
anosmia and dysgeusia, while injured neurons within the respiratory center in the brainstem may be
partially responsible for respiratory symptoms in
some patients (47). Autopsy specimens from different studies demonstrated that brain tissue of COVID-19 patients presents with intense edema, hyperemia, cerebral small-vessel disease, reactive gliosis,
and detectable viral particles (32, 37, 48).

Heart

As ACE2 is highly expressed in the cardiovascular system, the probability of developing heart injury during SARS-CoV-2 infection
is proportionally high. The virus interaction
with ACE2 triggers a signal that unleashes a
disrupted immunologic response, the Cytokine
storm mentioned above, which probably be responsible for the cardiac damage (40).
Some cardiovascular findings in autopsy
studies remain with undetermined etiology, such
as myositis, mild lymphomononuclear myocarditis, and fibrin microthrombi. These lesions can be
caused by the direct action of the virus, systemic
inflammation, or shock. Other findings, such as

Kidneys
In the urinary system, the kidneys represent the primary target organ for COVID-19 because of the up-regulated ACE2 and TMPRSS2 expression, chiefly in the proximal tubular cells and,
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on a smaller scale, in podocytes (36, 49, 50). The
prevalence of acute kidney injury (AKI) among
infected patients is low and varies according to
the severity of the disease, ranging in different
studies from 0.5% to 7.0% in the overall analysis and from 6.0% to 25% in patients who needed intensive care support or died (32, 51-53).
The pathophysiologic mechanisms underlying AKI in COVID-19 patients remain unclear, but three possibly interconnected processes seem to be implicated, expressly the
mentioned CRS, some systemic deleterious metabolic alterations, and a multi-organ cross-talk
damage (54). CRS can induce a cardio-renal
syndrome type 1, marked by intra-renal inflammation, cardiomyopathy, increased vascular
permeability, and volume depletion, mediated
predominantly by the pro-inflammatory IL-6
(28). Factors that probably intensify cytokine generation in CRS are invasive mechanical
ventilation, continuous kidney replacement
therapy (CKRT), and extracorporeal membrane
oxygenation (ECMO) (54).
Critically ill patients frequently develop
systemic complications, such as secondary infections, hyperkalemia, metabolic acidosis, and
rhabdomyolysis, contributing to hemodynamic
instability and, consequently, to AKI genesis (54).
During the SARS-CoV-2 infection, two organ
cross-talk axes possibly involved in AKI pathophysiology are the Lung-kidney and the Heart-kidney loops. In the Lung-kidney cross talk, infected patients with the severe acute respiratory
syndrome (SARS) produce higher levels of IL-6,
which are associated with pulmonary hemorrhage, medullary hypoxia, and tubular cell injury
(55). During the CRS cardiomyopathy, characteristic of the Heart-kidney cross-talk, renal vein
congestion, hypotension, and, consequent, decrease in glomerular filtration rate are also contributing factors to AKI development (54).
In a systematic review with 11 studies
(n=195 patients), just 5.74% (95% confident
interval 2.88-9.44%) tested positive for SARS-CoV-2 RT-PCR in urine (56). Direct invasion of
the urinary system and CRS-induced renal dysfunctions could be responsible for SARS-CoV-2
shedding in urine (57).

Testis and Semen
In the male reproductive tract, the testis had the highest ACE2 density (58, 59), and
the receptor is widely expressed in Leydig, Sertoli-cells and spermatogonia (60). In humans,
ACE2 acts as a physiological modulator for steroidogenesis and a regulator of reactive oxygen
species (ROS) formation, probably affecting the
germ cell lineage (61, 62). ACE2 receptors have
a strong influence on male reproductive function since fertile men have higher ACE2 levels
than infertile subjects with severe spermatogenesis impairment (63).
Few reports demonstrated the testicular involvement during SARS-CoV-2 infection.
In a case series of infected men with mild-to-moderate symptoms, almost 18% denounced a
scrotal discomfort around the time of diagnosis (64). Simultaneously, a report described a
case of orchiepididymitis in the setting of confirmed SARS-CoV-2 infection in a 14-year-old
boy, whose clinical evolution happened without
classical respiratory symptoms (65).
Autopsy studies displayed testicular findings such as orchitis with fibrin microthrombi, mild lymphocytic inflammation, reduced
Leydig cell population, and a substantial seminiferous tubular damage (37, 66). In situ hybridization has failed, at the moment, to find
both SARS-CoV and SARS-CoV-2 in the testicular tissue (50, 66-68), while there is a report
of SARS-CoV-2 particle detection in one testis
specimen by real-time polymerase chain reaction (RT-PCR), possibly associated with high viral load (66). A testicular specimen analyzed by
transmission electron microscopy (TEM) recently demonstrated the presence of SARS-CoV-2
in a single autopsy of an infected COVID-19
patient (69).
Regarding the impact of COVID-19 on
endocrine intratesticular function, an enhancement in luteinizing hormone (LH) and consequent decrease in total testosterone/luteinizing
hormone (T/LH) ratio in infected men was reported (69). This decreased T/LH ratio described
was correlated to higher levels of C-reactive
protein and higher values of white blood cell
count, possibly meaning a transient stage of
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hypogonadism, to be further confirmed by future research (70).
There is no current evidence of SARS-CoV-2 sexual transmission, and just in one
study, the virus was detected by RT-PCR in six
of 38 semen samples, two of which collected
during the convalescent period (71). However,
most studies fail to demonstrate the virus in
the semen in acute and convalescent stages of
COVID-19 (64, 69, 70, 72). Due to difficulties
in collecting semen samples in the acute phase
of the disease and due to the short expression
of the virus in the body, the presence or absence of the SARS-CoV-2 in the ejaculate must be
considered still an open question.
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1

WHAT IS SACRAL NEUROMODULATION?
Sacral neuromodulation (SNM) is a therapeutic technique that involves electrical stimulation to a sacral nerve root to modulate a neural
pathway. It is a minimally invasive procedure with
good long-term outcomes used to treat bowel and/
or bladder dysfunction (1).
SNM is currently offered to patients with
idiopathic overactive bladder (OAB) syndrome with
or without incontinence, fecal incontinence (FI)
and non-obstructive urinary retention (NOR), who
have failed to respond to conservative or medical
therapies, such as pelvic-floor physical therapy and
behavioral changes, that are the treatments typically considered as the first approach (1).
It can also be used as a therapeutic option
in both bladder pain syndrome and neurogenic lower urinary tract dysfunction (NLUTD) who are at
low risk of upper urinary tract deterioration, but
the evidence is still very limited (level III/ grade of
recommendation C) (1).
HOW IT IS THOUGHT TO WORK
Normal urinary function is controlled by
brain and other peripheral neurologic structures
(2, 3). Recent studies with functional magnetic
resonance imaging (fMRI) have shown that certain brain areas, considered to be associated with
urinary symptoms and urge, are hyperactivated

in patients with OAB (4-6). Adding to this, it was
seen that brain activity in female patients with
OAB who had received pelvic floor physiotherapy
(PFPT), with successful results, differed from those
women to whom PFPT was ineffective in fMRI (7).
It is thought that SNM modulates neural
circuits in both central and peripheral pathways,
though its mechanism is not completely elucidated. This was made evident after fMRI revealed
real-time changes in brain activity of OAB patients who had received SNM, supporting the idea
that SNM functions in part, through regulations
in some pathways of the central nervous system
(7). Additionally, with altered stimulus intensity,
an amplitude-response association was found in
various cerebral locations. What still remains unclear is how normalization of the lower urinary
tract function relates to brain activity changes
with SNM (7).
There are currently two hypotheses to understand SNM’s therapeutic mechanism (7).
The first one, suggests that SNM produces
afferent activity that overrides or interferes with
the aberrant neural activity underlying OAB, similar to how noise-cancelling headphones can allow
soft music to be heard in a noisy environment (7).
A second theory states that it produces
neuro-modulation, which could alter the set-point
for voiding in brain centers that coordinate lower
urinary tract function, similar to how a thermostat
can be adjusted to maintain a comfortable tempe-
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rature. In OAB, this set-point is likely miscalibrated, underlying the disease state (7).
CURRENT INDICATIONS
SNM indications for OAB are as follows per
American Urologic Association (AUA) and International Continence Society (ICS) guidelines:
According to AUA “Clinicians may offer
sacral neuromodulation as third-line treatment in
a carefully selected patient population characterized by severe refractory OAB symptoms or patients
who are not candidates for second-line therapy
and are willing to undergo a surgical procedure.
Recommendation (Evidence Strength Grade C)” (8).
According to ICS “SNM can be offered to
patients with OAB with or without incontinence
who fail to respond to or are intolerant of conservative and medical therapies. (Level of Evidence: I;
Grade of Recommendation: A)” (1).
It is very important to note that OAB can
present itself with or without incontinence. This can
lead to a classification of OAB into “dry” and “wet”.
In the case of OAB without incontinence or
“dry”, the ICS quotes a randomized, prospective, 12
center study which enrolled 51 patients who had
OAB “dry” or a severe urgency-frequency syndrome. In this study, patients who showed a satisfactory response to peripheral nerve evaluation (PNE),
which is a trial with a temporary sacral lead, where
assigned randomly to immediate treatment or to
the control group that consisted of implant after a
delay of 6 months.
After 6 months, voiding diary results showed improvements that were statistically significant in the immediate implant group, as to degree
of urgency, number of daily voids and volume per
void, in comparison to the control group (9).
In another study that had 2 year follow up,
29 patients with urgency- frequency syndrome (or
OAB “dry”) showed a significant reduction in the
total of voids per day, with 56% of them showing
a reduction of 50% or more in their average voids
per day (10).
In the case of OAB with incontinence or
OAB “wet” SNM also showed positive results at medium and long terms.

A prospective, multicenter, randomized
trial included 34 patients with severe OAB “wet”
(urge-incontinence) who had an immediate implant after a positive trial test; and 42 patients
as controls who received only standard medical
therapy for 6 months and then had the device implanted (delayed group).
After 6 months, the immediate implant
group showed a significant reduction in number of
UI episodes, severity, and number of daily diapers
or absorbent pads replaced, compared to the control group.
In the immediate implant group, 16 (47%)
patients were completely dry and 10 (29%) other
patients showed a >50% reduction in UI episodes
at 6 months of follow-up (11). After 18 months, the
efficacy of the treatment remained high and surgical revision was required in 32.5% of the patients.
Around 10% of the patients had to have a
device explant because of lack of efficacy, bowel
dysfunction or pain. No permanent therapy-related
injuries were reported (11).
After 3 years, symptoms like leaking were
significantly reduced with 59% of the patients reporting a ≥50% reduction in leaks per day and 46%
of the patients reported being completely dry (10).
A study with a median follow-up of 50.7
months reported a success rate of 84.8% for UUI.
In this study39% of patients needed revision of the
SNM neuromodulation implant (9).
At 6 months, SNM showed superior objective and subjective results compared to standard
pharmacologic treatment for OAB.
SNM is shown to be a safe and effective
treatment for OAB patients (10).
In 2009, a Cochrane review concluded that
implantable neurostimulators have benefits for
some patients with OAB symptoms, retention without organic obstruction, and in those for whom
other methods of treatment have failed (12).
In 2016, the ROSETTA trial, a multicenter
randomized trial with 381 patients, that compared
SNM with Onabotulinumtoxin A as a treatment for
refractory UUI, showed a slightly greater improvement of daily UUI episodes in the Onabotulinumtoxin A compared to the SNM group, but
the need for intermittent catheterization and UTI
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episodes were more frequent in the Onabotulinumtoxin A group (13). However, this study has
been criticized by many as the dose of Onabotulinumtoxin A utilized was twice the standard
approved dose and the SNM lead that was utilized is an older one that is no longer used. This
may account for some of the improved efficacy
of Onabotulinumtoxin A.
A more recent trial, the ARTISAN trial,
with 129 patients, showed that 90% of the patients had a ≥50% reduction of daily UUI episodesat 6 months follow up.
In the cited trial, the mean UUI episodes
were reduced from approximately 5.6 episodes per
day, to approximately 1.3 (14).
Considering all of the above, SNM is shown to be a safe and effective treatment for OAB
patients (10).
SNM indications for Idiopathic non-obstructive
retention (NOR) are as follows per ICS guidelines:
“SNM is an effective treatment for Fowler’s
Syndrome, voiding dysfunction and NOR. (Level
of Evidence: I; Grade of Recommendation: A)” (1);
“In general patients with NOR, usually
confirmed with urodynamics, are offered to use
intermittent self-clean catheterization. However,
some patients are not able to do so or are not
satisfied with this option. In these patients SNM
should be considered as an option” (1).
A prospective, randomized study that included 12 centers and 177 patients with NOR,
demonstrated a 71% clinical success rate after 5
years of implantation of the SNM. All patients had
a PNE, and 38.4% received the implant. Of the 68
patients who qualified for implantation, 37 were
randomly assigned to an immediate treatment and
31 to a 6-month delayed implant (control group).
After 18 months, 70% of the patients who had
received the implant (immediate or late), showed
more than 50% reduction in volume per catheterization. Further publications showed that 69% of
the patients treated with implants eliminated catheterization at 6 months and an additional 14%
had more than a 50% reduction in volume per
catheterization. After 6 months, successful results
were achieved in 83% of the implant group with

NOR in comparison to 9% of the control group.
Adding to this, a short-term inactivation
of SNM showed a significant increase in residual volumes (15). A 5-year follow-up evidenced an
important reduction in the mean volume per catheterization and of the mean number of catheterizations (15, 16).
A single center study showed a spontaneous voiding rate of 72% out of 60 patients
implanted, over a follow-up of 4 years. After the
procedure, of the 43 women who voided, only 13
required the continued use of intermittent self-catheterization twice a day, but this still was less
than before the surgery. Patients who had abnormal sphincteric EMG before surgery had better
results, with 76% of them experiencing complete
restoration of voiding (17). Another study concluded that Fowler’s syndrome is a positive predictive
factor for SNM in female urinary retention (18).
Various single-center studies reported satisfactory long-term results ranging from 73%
(19) to 83% (20).
SNM indications for fecal incontinence (FI) are as
follows per ICS guidelines and American Society
of Colon and Rectal Surgeons’ (ASCRS) clinical
practical guideline for the treatment of fecal incontinence:
• According to the ICS guidelines: SNM
should be considered as a second line treatment option for bothersome FI in patients who have failed conservative measures. (Level of Evidence: 2, Grade of
Recommendation: B) (1);
• According to the American society of Colon and Rectal Surgeons, “Sacral neuromodulation may be considered as a first line
surgical option for incontinent patients
with and without sphincter defects. (Grade
of Recommendation: Strong recommendation based on moderate-quality evidence,
1B) (21).
Both the ICS and the ASCRS consider SNM
to be a first line surgical treatment for FI, even
though the ICS considers SNM as a second line
treatment, this is only because they consider conservative measures as a first line of treatment, but
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when considering a surgical option SNM is the
first option.
The ICS and ASCRS both base their statements on the same evidence, that indicates that
SNM has shown to reduce the frequency of FI episodes (22-26). They both quote a systematic review that showed that approximately 79% (69%83%) of patients experience ≥50% improvement
in weekly FI episodes at 12 months follow up and
84% of patients experience ≥ 50% improvement
at > 36 months follow-up. It is worth noting that
this review was only in patients who received a
full system implant (26).
They both agree that the presence of a
sphincter injury does not appear to impact the
outcome of SNM (21). This is based on various
studies that demonstrate that either an external or
internal sphincter defect is not a formal contraindication for SNM (27-37).
The ICS goes further, by also stating that
the size of the muscle defect does not affect decision making. This is because SNM relies more on
sensory fiber stimulation than a motor response
(1, 38, 39).
Brouwer et al. (34) demonstrated that the
presence of a pudendal neuropathy, a sphincter
defect, or a previous sphincter repair did not affect
the efficacy of SNM.
Even though there is excellent evidence proving long-term success, there is only one
study that compares it to another surgical technique. This study shows a comparison between
15 patients with an SNM device and 15 control
patients with an artificial bowel sphincter (ABS).
Even though postoperative incontinence scores
(Cleveland Clinic Florida fecal incontinence or
CCF score) were moderately better in the (ABS)
group, postoperative constipation scores were slightly worse and postoperative quality of life did
not differ (40).
The ICS mentions a special group of patients that could benefit from SNM and these are
patients with FI after a Low Anterior Resection for
rectal cancer (1).
As time passes, treatment for rectal cancer improves and sphincter preservation strategies
have been optimized. Many of these patients are
cured of their cancer, but around 50-90% will su-

ffer bowel dysfunction and many of them will suffer low anterior resection syndrome (LARS), which includes FI, fecal urgency and frequent bowel
movements, which could be very bothersome or
even debilitating. (41-44) Because these patients
have an anatomical alteration, it is still unclear
how much benefit they may have with SNM in
achieving symptomatic relief.
Two studies were conducted to establish
whether SNM was a good option in patients with
LARS. 47-100% of patients who had a basic SNM
peripheral nerve evaluation (PNE) had success in
symptomatic amelioration (42), but it has to be
noted that the groups of patients were heterogeneous, so the information was difficult to analyze.
Also, LARS is a syndrome that consists of different
symptoms such as bowel movement clustering,
urgency, and FI. Though most studies report an
improvement in continence, future studies should
include a more integral scoring system, like the
LARS score (45), to understand which elements of
the overall syndrome are improved by SNM.
The current recommendation by the ICS is
that SNM should be considered after lifestyle modifications and medical treatment. (Level of Evidence: 3, Grade of Recommendation: D) (1).
Another interesting scenario where the ICS
proposes SNM as a treatment option is in patients
with combined bowel and urinary symptoms.
Two studies showed encouraging results
regarding SNM in patients with mixed symptoms.
One study of 14 patients showed excellent results
in these patients who had FI associated with urinary symptoms (46). The second study, analyzed
24 patients who had both UI and FI, and showed
symptomatic improvement in more than 30% who
used SNM with a mean follow up of 28 months.
With this information, SNM could be helpful in
a selected group of patients who have a combination of UI and FI, as it has showed significant
improvement in both urinary and bowel symptom
scores (47, 48).
Additionally, SNM has been studied in pediatric patients who have a combination of UI and
FI and showed good results. Prospective clinical
data and patient-reported measures, 29 patients,
show an improvement that ranges between 5591% (48).

650

IBJU | EXPERT OPINION

Even though the level of evidence is low
(Level of Evidence: III, Grade of Recommendation:
C) SNM is the preferred therapy for these patients
(1).

Neurogenic bladder: An important barrier
for the use of SNM in patients with neurogenic
bladder is the restriction related to the compatibility of InterStim with magnetic resonance imaging.
The actual InterStim model II 3058 is authorized for head only 1.5 Tesla MRI; therefore,
current recommendations suggest the need for
SNM explants in patients requiring MRI for a non-cranial indication. This is indicated to be the reason for removal in more than 23% of InterStim
removal surgeries, with 10% of the patients deciding to replace their devices at a later date (59).
Nevertheless, multiple studies have indicated that the use of MRI with the current SNM device is safe, including an exvivo phantom model
which demonstrated that the intact system didn’t
undergo significant heating (60). Another study,
by the same institution had 11 patients receive
lumbar MRI with an intact system and recorded
no adverse events (61). This limitation has motivated the research and development of new MRI-conditional equipment in the industry. Currently,
the Axonics SNM system™,and a new InterStim
model II with MRI-safe leads (SureScan leads)is
available in many countries.
A number of studies have demonstrated
the success of the Axonics system. The RELAX-OAB trial, a multicenter prospective clinical trial
of 51 OAB patients treated with the Axonics SNM
system™ noted that 71% were responders at 4 weeks (62). Of those patients, 94% continued to respond within 1 year, with an average reduction of
2.5 to 0.4 daily episodes of incontinence, and a
decrease in urinary frequency episodes from 14 to
8 times per day.
In addition, total continence was achieved
in 23%. In addition the ARTISAN trial (discussed
earlier) noted significant improvements as well.
These short-term results are comparable with results using the InterStim™ SNM device. Further
differences of the Axonics SNM system™ are a decreased size of the implantable pulse generator,
MRI compatability and a rechargeable device.
The new InterStim model II with SureScan
MRI-safe leads which is also MRI compatible, rechargeable and has a very small IPG is commercially available in some countries.

SNM indications for Interstitial Cystitis (IC) /Bladder Pain Syndrome (BPS) as per ICS guidelines are
as follows
IC/BPS is a condition characterized by urinary frequency, urgency, nocturia, but most importantly, bladder, urethral and pelvic pain (48).
There is limited evidence supporting the use of
SNM in patients with IC/BPS. Typically these are
small observational case studies with different
criteria for success. Nevertheless, SNM may be
considered in patients with IC/BPS who do not
sufficiently respond to first, second or third-line
treatments. Based on these small observational
studies, the success rate for SNM for IC/BPS was
48% to 72% (50-55).
Though SNM may be considered in IC/BPS
as a fourth-line of treatment option there is minimal evidence reporting its efficacy in non IC/BPS
chronic pelvic pain (56). Based on available studies, SNM cannot be recommended as a treatment
option in these patients. However, pelvic pain is
not a contraindication in patients with concomitant voiding symptoms such as urgency and frequency.
POSSIBLE FUTURE INDICATIONS
Constipation: A Cochrane systematic review done in 2015 showed a limited number of
studies in this population and reported no important improvement of fecal frequency in the only
crossover trial that compared SNM and sham stimulation in 59 patients with refractory constipation (57).
In a systematic review including 7 studies
regarding SNM use for constipation and FI in a
pediatric population, all studies indicated a significant improvement in constipation that was refractory to conservative medical treatment, with
persistent enhancement in the following two years. Nevertheless, complication rates fluctuate between 17 and 50% in all studies (58).
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Spinal cord injury: Sievert et al. published
a case series of 4 patients subjected to SNM therapy shortly after a complete spinal cord injury
who evolved to having no incontinence or detrusor overactivity (63).
This potential application of SNM could
change the current practice in neurogenic bladder
patients.
TECHNIQUE POINTERS
Success
The ICS guidelines state that “Clinicians
should strive to achieve proper motor and/or sensory responses on all 4 contacts at stimulus amplitudes of <2 volts” (1).
A well-placed SNM lead should provide
enough therapeutic stimulation from numerous
electrodes and allow reprogramming a damaged
electrode, should it be necessary (64).
A recent study, demonstrated that patients
with greater electrode response scores had a lower
probability of undergoing a device revision, and a
lower likelihood of revision was evident with better toe motor response scores, though not bellows
scores (65).
This may be explained by the fact that a
great toe response depends essentially on a single
muscle, while the pelvic bellows response may be
generated from many muscles. Thus a toe response
emulates stimulation of a minor and more therapeutically significant target nerve, whereas pelvic
bellows appear stimulating any part of a broader
target, perhaps various nerves (65).
Therefore, more precision should be taken
when placing the lead to achieve a toe response,
making this a better predictor of lead placement
and a consecutive lower possibility of requiring a
lead revision.
In 2011, a study by Peter et al. showed no
improvement in therapeutic results nor diminution
of revision rates with intraoperative sensory testing
at the time of implantation (66), but assessing the
motor response could be convenient for optimizing
lead placement.
Correct lead placement is essential. The authors of a manuscript that shows the evolution of

SNM in urologic practice, emphasize that the leads
should be placed superomedially, in the S3 foramina with outward lateral curvatures as these curves
follow the anatomical course of the sacral nerve,
and accomplishes responses during intraoperative
testing at low amplitudes (< 2 volts) (67). This inherently achieves greater total electrode response score and a higher toe score which are both correlated
to a decreased risk for device revision (65).
This decreased risk for revision probably
results from an enhanced ability to “reprogram”
around a defective or misplaced electrode to another one that gives therapeutic benefit, making it
possible for the device to remain intact and avoiding a surgical revision (64).
Besides electrode movement, things like
nervous system accommodation could also explain
variations in efficacy of the original programmed
electrode. In such occurrences, the substitute electrode should be adequately close to the target nerve to employ its effect, which could point out why
having a larger number of electrode responses is
protective from device revision (65).
Furthermore, as any SNM device will need
battery replacement revision, optimizing lead positioning may aid by delaying the requirement of
future revisions by not only enabling easier reprogramming, but also increasing its battery life. The
closer the lead to the target nerve, the lower the
amplitude needed to stimulate it. This also prolongs
battery life and conserves device life. So, factors
that optimize lead placement must be taken into
consideration (65).
Research regarding SNM outcome optimization is greatly needed because as of today the
only validated tool that measures correct lead placement is motor response, which is an indirect way
to measure lead placement.
FUTURE OF SACRAL NEUROMODULATION?
The current implantable device (InterStim,
Medtronic) has several weaknesses that need to be
addressed. For instance, it is an expensive device,
which explains the use of a staged-implant approach (1). Other noted deficiencies include battery life,
lead fracture, MRI compatibility and clinician-de-
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pendent programming, which need to be improved,
as does its long-term effect on bladder and bowel
physiology (1). As noted above new devices that
address some of these issues have recently become
available.
Surgical technique has remained unchanged since the introduction of the tined-electrode,
which disposed of the necessity to suture directly to
the fascia. Nevertheless, there is an ongoing debate
in regard to how accurately the lead must be positioned. There is evidence that suggests that only
one active electrode is needed for a proper clinical
response (68), but most studies encourage the use
of 4-electrodes targeted at low voltages (69). CT supervision could be helpful in those with complex
anatomical findings (69), but intraoperative EMG
may also be of help in specific cases (70). Even so,
more outcome-based research is needed to define
the best method for introducing the lead.
Moreover, other than the 4-program settings and patient selection based on perceived symptom amelioration, specific programming recommendations are lacking.
New approaches may incorporate the
patient’s choice for a program, based on a real time
bladder diary. Adding to this, smartphone apps are
already available for patients to track their symptoms and could be used in device programming
(71).
Economic modeling proposes that SNM
becomes cost-effective in relation to intradetrusor
botulinum toxin injections and to oral medical therapy for idiopathic OAB after 5 and 10 years respectively (72, 73). Nevertheless, there is little evidence
on SNM cost-effectiveness relative to other therapies for fecal incontinence and urinary retention.
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1

COMMENT
The NBRG registry is a prospective observational study examining neurogenic bladder related QoL among individuals after SCI. Participants were recruited throughout the United States and
Canada, answering telephonic interviews and electronic questionnaires. Progressive and congenital
neurologic disorders were exclusion criteria.
There were 1479 participants who enrolled in this study. Of these participants, 309 (20.8%) identified their primary management as an IDC or a urinary conduit. In these participants, 176 (110 tetraplegic;
66 paraplegic) had used CIC in the past and discontinued this management for SPT (64%), Foley catheter
(29.5%), or urinary conduit (6.8%). The most common self‐reported reasons for CIC cessation among individuals with SCI were inconvenience, urinary leakage, and too many urinary tract infections.
In the unadjusted comparison, paraplegic participants who had discontinued CIC were older
and presented with more comorbidities compared to tetraplegic participants. On the other hand, paraplegic participants had better fine motor scores and performed CIC for a longer duration before
cessation, in comparison to tetraplegic participants. Another relevant observation was that a higher
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proportion of paraplegic participants who discontinued CIC reported chronic pain.
A better understanding of all factors related
to poor compliance to intermittent catheterization is
certainly needed, as there are inherent implications
on the transition to other bladder management modalities. Continuous education by multidisciplinary

teams and effective treatment of comorbidities, such
as chronic pain, may potentially lead to better outcomes at the long run. Further studies should assess
the patients’ view on the most important reasons for
discontinuation of intermittent catheterization and
the impact of newer catheter technologies on treatment adherence and reduction of complications.
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1

COMMENT
This paper’s objective was to present a systematic review on the use of LASER therapy for the
treatment of urinary incontinence (UI) and pelvic organ prolapse (POP). Erbium (ER-YAG) and carbon dioxide (CO2) LASERs were introduced as a new non-invasive treatment in gynecology, initially
for the so-called menopausal genitourinary syndrome, and at a later date also being considered as
a treatment option for UI and mild to moderate POP. The authors selected 31 studies involving 1530
patients in accordance with the PRISMA-guidelines including either ER-YAG (n = 21), CO2 (n = 9)
LASERs, or both. A single RCT was included, in which the turned off laser probe was applied to the
vagina, as sham group (1), and two studies were controlled cohort series.
All studies reported significant improvement both for objective and validated subjective IU
outcome measures. Three studies addressed urge incontinence as a primary endpoint. POP was a
primary endpoint in a single study (2), which reported anatomical improvements to grade 0 or 1 in
85% of the subjects and to grade 2 in 15% after two to five LASER therapy sessions. Lower cystocele grades were associated with a higher success rate. The heterogeneity of the data did not allow
for the development of a meta-analysis. The authors concluded that although short term results of
LASER therapy for UI and POP seem beneficial, current information on long term results, cost-effec-
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tiveness compared to well-established surgical
treatments and even about which LASER model
to use are lacking.
This systematic review stands out due to
its high scientific standards and by being the
first to include the controversial topic of LASER
use in POP treatment. Be that as it may, we must

highlight that the quality of the majority of the
studies included is still poor, both in terms of
sample sizes and also follow-up. In addition, as
the physical characteristics of ER-YAG and CO2
LASERs are quite different, conclusions on the
effectiveness and adverse effects of these therapies is still very limited.
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1

COMMENT
Overactive bladder (OAB) treatment has been guided by increasingly complex steps defined in guidelines (1). However, even patients with milder conditions can present low rates of symptoms relief when
treated with a monotherapy approach. This fact can be explained by the multitude of pathophysiological
pathways that lead to urgency and urgency incontinence, which are frequently combined in the same patient. Thus, the concept of an individualized approach to OAB, focusing primary on symptom phenotypes,
is growing (2).
This systematic review is the first attempt to address combined therapies for OAB from the perspective of evidence-based medicine. From 5,195 references, 32 studies were selected including combined
treatments involving oral and intravesical medications (including botulinum toxin), behavioral therapies,
physical therapy, peripheral electrostimulation and sacral neuromodulation. Most prospective studies have
evaluated drug combinations, or compared drugs and percutaneous tibial nerve stimulation (PTNS). Only
one study evaluated the combination of sacral neuromodulation with anticholinergics and no study to date
proposed combining botulinum toxin with another treatment modality. The authors concluded that combination therapy, with certain first, second, and third-line OAB therapies, appears to be efficacious. There is
still need for further studied of carefully designed combination therapy, particularly those including third
line modalities.
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COMMENT
Guidelines for Male Sexual Dysfunction recognize penile prosthesis implantation as the third line
treatment for erectile dysfunction (ED). Given the invasive and essentially irreversible nature of penile
prosthesis implantation (PPI) surgery, counseling regarding short- and long-term postoperative expectations is essential (1).
Since the beginning of the penile prosthesis implantation, multiple modifications have been made
which has lead to decreased postoperative infection and mechanical failure and increased rigidity, durability, and patient satisfaction (2, 3).
Currently, the preferred type of penile implant in developed countries is the inflatable one. In
certain regions of the world (like Brazil), the malleable penile prosthesis is the penile implant of choice
for ED, certainly because of economic reasons (no insurance coverage) (4), but providing high patient
and partner satisfaction rates (5).
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In this recent publication, the European
Society for Sexual Medicine (ESSM) warns that
a majority of the studies published on PPI deal
with clinical or technical aspects of surgery, but
not with associated factors, such as the patients’
and partners’ expectations, comorbidities, and social profiles. Over the last decades, a number of
articles have described the expectations of both
patients and their partners, the influence of the
patients’ comorbidities, as well as a variety of social aspects in association with penile prosthesis.
But most publications derived from single center,
retrospective studies with low patient numbers
and limited follow-up.
There is a need for appropriate patient
selection and counseling with any surgical procedure, particularly when quality of life and satisfaction are the primary objectives of treatment.
Despite the unavoidable nature of complications
in general, the ability to discriminate appropriate
surgical candidates remains completely within the
control of the surgeon (6).
The satisfaction of the patient and the partner is the most important end point of PPI. It is
increasingly relevant to assess the psychosocial
status of the couple and to inform them about the
procedure to avoid unrealistic expectations (5).
Satisfaction with IPP is influenced by
many factors, which can be categorized into three
distinct patient care stages: preoperative, intraoperative, and postoperative. There are several techniques described in each patient care stage to
improve perceived penile length including preoperative counseling and correct penile length measuring, preoperative penile stretching, the use of
adjuvant surgical procedures, and postoperative
penile rehabilitation (7).
The CURSED (mnemonic CURSED Patient:
“Compulsive/obsessive, Unrealistic, Revision, Surgeon Shopping, Entitled, Denial, and Psychiatric)
assessment of preoperative expectations can help
to identify high- risk patients, a challenging subset of patients that may be at increased risk of
postoperative dissatisfaction. Character traits of

those difficult patients include obsessive/ compulsive tendencies, unrealistic expectations, those
seeking multiple surgical options, feelings of entitlement, patients in denial of their prior erectile/
sexual function and current disease status, or those with other psychiatric disorders (8).
This ESSM position statement provides
relevant recommendations on optimization of
patient outcome by patient selection, and individualized peri- and intra-operative management.
The article clarifies the multiple aspects of PPI
surgery, offering an evidence-based clinical framework to guide patient-tailored management of
ED. Influence of comorbidities and social circumstances like smoking, obesity, aging, H.I.V., organ
transplantation, spinal cord injury, Peyronie disease and diabetes; The importance of a thoroughly
discussion on expected post-operative outcomes
with both partners prior to PPI surgery, including
possible complications and their management;
The impact of length, girth, and implant type on
satisfaction; And even IPP in transgender gender,
are all addressed during this nice review.
According to ESSM, the influence of cultural and social factors related to the aging process
and a shift in the expression of sexuality due to
increased life expectancy, as well as improvement
of quality of life over the last decade, increases the
role of sexual medicine.
The authors concluded that standardized
methods for assessment of patient and partner expectations have not been established resulting in
heterogeneous study types that evaluate different
outcomes and have a low (<3) level of evidence.
Many studies used validated scoring systems, such
as EDITS or IIEF. However, these have not necessarily been developed specifically for the evaluation of penile implant outcomes. Validated scoring
systems for PPI surgery include the Quality of Life
and Sexuality with Penile Prosthesis (9).
And their final message stresses the need
for larger prospective multicentric epidemiological studies that should be initiated and ideally supported by international societies.
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COMMENT
Although it is well established that all the aspects of male reproduction are hormonally regulated,
the endocrine control of the ejaculatory reflex is still not completely clarified (1).
It has been proposed that gonadal, thyroid and pituitary hormones (oxytocin and prolactin - PRL)
control, at various levels, the ejaculatory process and its overall latency time. We already know that
hyperthyroid patients had more chance to suffer premature ejaculation (PE), a prevalence that could
be substantially reduced by treating the underlying disease, with a consequent doubling of ejaculatory
latency (2).
The ejaculation distribution theory by Waldinger (3) postulates that IELT in men is represented
by a biological continuum with men with PE belonging to the extreme left side of the intravaginal ejaculation latency time (IELT) curve. It is postulated that any random sample of men is likely to include
a minority of men with (nearly) always early ejaculation, a second minority who (nearly) always suffer
from a delayed or failure of ejaculation, while the majority have a ‘‘normal’’ or ‘‘average’’ ejaculation
time. This biological variation may be due, at least in some cases, to a different regulation of the serotonergic receptor subtypes (3).
The levels of the three hormones: PRL, testosterone (T) and thyrotropin (TSH) were correlated in a
survey among more than 2000 men, where 674 (25.2%) and 194 (7.3%) reported premature and delayed
ejaculation, respectively. While PRL as well as TSH levels progressively increased from patients with
severe PE towards those with anejaculation, the opposite was observed for testosterone levels. The observational nature of this study does not allow to directly support a causal role for any of these hormones
in determining the ejaculatory latency, but the results support the concept of an endocrine regulation of
ejaculation besides other aspects of the male sexual response (1).
Therefore, T is one endocrine factor that has been involved in the control of ejaculation. Expression of androgen receptors in smooth muscles of the male genital tract, in the spinal nucleus of the
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bulbocavernosus muscle, and in the medial preoptic area of the hypothalamus all suggest that androgens facilitate ejaculatory response at different
levels (4).
The reasons of the association between T
and ejaculation are not easy to explain. However, some hypotheses could be drawn. The first
explanation is psycho-endocrine: T level, besides
its action on sexual response, profoundly influences male behavior. High T level in human adult is
associated with leadership, toughness, personalized power, and aggressive dominance. It could be
speculated that hypogonadism and its related reduction in sexual confidence and related aggressiveness could play a critical role in the control of
ejaculation timing, reducing the internal cues for
reaching orgasm and ejaculation (5).
The second hypothesis is neurological:
some data from animal model seem to support
a central action of T in the control of the ejaculation reflex. In particular, Keleta et al. (6) demonstrated that the chronic treatment with T in
rats significantly decreased 5-hydroxytryptamine
in brain pointing an interesting association with
Waldinger’s neurobiological theory.
Another intriguing explanatory option is
about a possible peripheral role of T in regulating
male genital tract motility. The integrated system
nitric oxide- phosphodiesterase type 5 (PDE5), one
of the most important factors involved in the contractility, is under T control. In an experimental
model of hypogonadotropic hypogonadism, was
found that in vas deferens of T-deficient rabbits
cGMP degradation was reduced and PDE5 less expressed and biologically active. T administration
completely reverted these alterations (7).
However the role of T in pathogenesis of
ejaculatory symptoms has not been completely
clarified. Some reports suggest that low serum T
levels may contribute to ejaculatory dysfunction
- the ejaculatory dysfunction consists in at least
three separate symptoms: PE; delayed ejaculation
(DE) and anejaculation; and the retrograde ejaculation - and those men with androgen deficiency
are twice as likely to experience this condition (8).
Low serum T levels have been inconsistently associated with PE, while others’ reports suggested
that hypogonadism can be considered a possible

cause of DE (9, 10). The majority of studies have
shown an increase in the levels of testosterone in
men with PE (11).
Ejaculatory dysfunction can also be coupled to other sexual disturbances. The results of
large surveys demonstrated that PE is suffered by
up to 50% of patients with erectile dysfunction,
which again points to a complex mechanism between testosterone levels, ejaculation and erectile
function (12).
With the aim of evaluate the possible contribution of T and hypogonadism in the control
of the ejaculatory reflex, Corona G. et al. (13) in
2008 compared subjects with PE or DE to those
without ejaculatory dysfunction. In the youngest
age band (25–40 years), subjects with PE reported
higher T levels when compared to the other groups
(subjects with DE or those without PE and DE).
Conversely, in the oldest age band (55–70 years),
lower T levels were observed in DE subjects. Accordingly, patients with PE showed the lowest and
subjects with DE the highest prevalence of hypogonadism. These differences were confirmed even
after adjustment for confounders such as age and
libido (13).
Given the lack of a consensus definition of
DE and the paucity of epidemiologic and prevalence data, men with ejaculatory complaints other
than PE can pose a challenge to the sexual health
practitioner. Based on some evidence of lower T
levels in men with DE, the hypothesis - T replacement could offer benefit in androgen-deficient
men (total T levels <300 ng/dL) with ejaculatory
dysfunction defined as delayed ejaculation, anejaculation, decreased force of ejaculation, or decreased ejaculate volume – was tested in a randomized trial where the primary outcome was a change
in the score of the three-item Male Sexual Health Questionnaire-Ejaculatory Dysfunction-Short
Form (MSHQ-EjD-SF). T replacement was not associated with significant improvement in ejaculatory dysfunction in androgen deficient men (14).
In another study with a large sample of
community-dwelling men with ejaculatory complaints, an analysis was done to examine the self-reported intravaginal ejaculatory latency time
(IELT) and masturbatory ejaculation latency times
in men claiming to have DE vs men without DE.
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A second objective was to examine hormonal and
demographic predictors of ejaculation time in the
DE vs non-DE cohorts. This study proved that men
with DE complain really had an increased IELT but
failed to find that men reporting DE had lower T
concentrations than men not reporting DE (15).
On another hand, one observational survey
found no correlation in men with PE diagnosed by
Premature Ejaculation Diagnostic Tool (16) (PEDT)
with T level, but author’s identified luteinizing hormone level (OR, 1.293; p=0.014) as an independent
risk factor for premature ejaculation (17).
And finally we arrived at this 2020 publication. Although as we could see the majority of studies
on this topic have suggested that patients with PE
have higher T levels than those without (11), this publication focuses on T replacement therapy in secondary premature ejaculation patients with T deficiency.
All patients’ International Index of Erectile
Function-5 (IIEF-5) scores, IELT via stopwatch and
PEDT scores were assessed and recorded at baseline and after 6 months of interventional therapies.
Patients with secondary PE, which diagnoses were based on the definitions of PE put forth
by the International Society for Sexual Medicine
(ISSM) and were confirmed by utilization of the
PEDT, who consistently had testosterone levels
under 280 ng/dl in all three initial measurements
within the first month of study inclusion, received
testosterone replacement therapy every 2 weeks (n
= 20), while 28 patients with secondary PE received dapoxetine.

The median (min–max) IELT of those
who received testosterone had increased to 120
(60–300) seconds from a pre-treatment value
of 15 (0–90) seconds (p < 0.001). In dapoxetine recipients, median IELT was increased to 70
(0–240) seconds from a pre-treatment value of
60 (0–120) seconds (p < 0.001). Both treatment
groups also showed improvements in post-treatment PEDT scores that was statistically significant in only those who received testosterone
(p = 0.002 in the testosterone group, p = .062 in
the dapoxetine group).
Recognizing that the study has some important limitations such as no randomization;
open label; lack of a control group; the absence
of an arm with T plus dapoxetine; the use of PEDT
and IELT as measurements of efficacy instead of
restoration of ejaculatory control and increasing
in sexual satisfaction as better markers of treatment success; and mainly the small sample size;
authors concluded that their patients with hypogonadism and secondary PE had greater benefit
from T replacement than with dapoxetine.
Together with other evidences, including
the already mentioned failure in a randomized
trial to improve ejaculation with T replacement in
hypoganadal men with DE (14), this recent publication suggests the existence of a more complex
and indirect relationship between T level and ejaculatory control. This is an area of knowledge
that needs more robust studies and represents a
great opportunity for good researchers.
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_______________________________________________________________________________________
INTRODUCTION
Repair of ureteral injury may often require
excision of long segments and various reconstructive
techniques in order to reestablish urinary continuity.
Relative long gaps in the distal and mid ureter can be
bridged safely, using a bladder psoas hitch (1), and/
or a Boari flap (2).
The application of Boari flap in extensive
mid-lower ureteral damage has a high success rate
of 81-88% (3). Factors such as prior irradiation, de-vascularization, and anastomotic tension contribute
to recurrent stricture occurrence. Scares literature deals with the management of Boari flap complications,
particularly, ureteral stricture formation at the anastomotic site between the ureter and the Boari flap
focusing on the management of the stricture other
than the use of bowel segment for reconstruction or
autotransplantation (4).
Herein, we present two cases, where a re-do
Boari flap reconstruction was performed to manage recurrent benign anastomotic strictures of a re-implanted ureter. To our knowledge, this is the first
description of such technique / mode of repair.

Following the resection of the tumor and the involved segment of the left ureter, a temporary colostomy
was created, and ureteroneocystotomy using combined Boari flap and Psoas hitch techniques were applied to reestablish urinary continuity.
Three years later, laboratory examinations
revealed a serum creatinine of 3.4mg/dL (baseline
1.4mg/dL). Physical examination was unremarkable
and renal ultrasound (US) demonstrated severe left
hydronephrosis. Further antegrade imaging through
a percutaneous nephrostomy which was inserted to
by-pass the obstruction, confirmed the presence of
a 2cm long ureteral stricture above the previous flap
formation (Figure-1). Serum creatinine decrease to
Figure 1 - A "rendez-vous" antegrade pyelogram and cystogram
via the nephrostomy and urethral catheter demonstrating the
ureteral stricture above the primary Boari Flap.

CASE ONE
A 68-year-old male with a solitary kidney,
had a history of multiple abdominal surgeries due to
adenocarcinoma of sigmoid colon, including left hemi-colectomy and right nephrectomy with adjuvant
chemo-radiation therapy. On follow-up, a recurrent
tumor was diagnosed at the bowel anastomotic site,
including a mass invasion into the distal left ureter.
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1.6mg/dL following insertion of percutaneous nephrostomy. Absence of tumor recurrence was confirmed with PET-CT and cystoscopy.
A re-do Boari flap was performed, using
an open approach: the healthy ureter was transected above the stenotic segment at the level of
the previous flap. The ureter was re-implanted
to a newly formed Boari flap, which was harvested again from the bladder wall (Figure-2).
The postoperative period was uneventful, the
urethral catheter and the double J stents were
removed 2 and 6 weeks, respectively. Postoperative follow-up imaging showed no urine leak
after the surgery before the removal of the urethral catheter (Figure-3). A 10-year follow-up
showed no hydronephrosis and no aggravation
of the kidney function.

CASE TWO
A 56-year-old female, with a history of
rectal adenocarcinoma, treated with curative low
anterior resection and adjuvant radiotherapy. Five
year later bilateral mid-distal ureteral stricture
was managed with single Boari flap: the two ureteral ends were re-implanted to a single, common
channel bladder flap in a Boari fashion.
An year after the surgery, the patient presented with left flank pain, malaise, nausea and
vomiting. Bloodwork revealed an acute on chronic
renal failure with elevated serum creatinine (6mg/
dL). Sonogram showed a bilateral hydronephrosis,
larger on the left side, hence a left percutaneous
nephrostomy was performed. Further radiological
evaluation revealed that the bilateral hydrone-

Figure 2 - Steps in re-do Boari flap.

Figure 3 - Cystography two weeks following re-do Boari
Bladder flap.

phrosis was due to a benign anastomotic stricture
of the Boari flap, not amenable to an attempt to
pass a guidewire (Figure-4).
Here again, from the various available reconstructive solutions techniques, a re-do Boari
flap was elected. Intraoperatively, in the anatomically distorted pelvis, the anastomotic stricture
was dissected, exposed and resected, a new Boari
flap from the bladder wall was reconstructed to
where both healthy distal ends of the ureters were
re-implanted (Figure-5). Postoperative period was
uneventful, urethral catheter was removed following cystography 2 weeks after the surgery. At
two years post-operatively, a mild hydronephro-
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Figure 4 - Antegrade pyelogram demonstrating bilateral
hydronephrosis without passage of contrast to the bladder.

sis but a patent Boari flap anastomosis was noticed, with a steady serum creatinine values around
2.8mg/dL and no further renal deterioration.
DISCUSSION

Figure 5 - Ureters (arrows) reimplanted to a common
channel Boari flap (dotted line).

The options available to treat a large ureteric defect are transureteroureterostomy, psoas
hitch, Boari flap, ileal segment replacement for the
lost ureter and renal autotransplantation. Boari
flap is a reliable technique to reconstruct ureteral
defect regardless of their site (5). The number of
reported patients treated with a Boari flap is not
significant, yet the results are excellent if a well-vascularized, tension-free flap is used (6).
Reconstruction of the ureter using the Boari technique may be associated with both early
and late complications. Early complications include urinary leakage and bleeding. It has been
suggested that the placement of a double-J stent
may prevent postoperative urinary leakage and
promotes healing. Commonly described late complications are persistent reflux and stricture of the
anastomosis.
Pearson et al.. (7) reported on one patient
who developed ureteric obstruction following Boari
flap without outlining his management and outcome.
In a complexed ureteral reconstruction, the
use of gastrointestinal segments has been described with good functional results, when available
urinary tract cannot be used (8, 9). The use of ileum
for ureteral substitution in our specific cases was
rejected due to the patient’s history of gastrointestinal malignancy, bowel resections, previous radiotherapy, and the intent to avoid negative metabolic
derangements (10).
Despite technical difficulties in dissecting
and exposing the previously re-implanted ureter(s)
and taking into consideration the patient’s relatively
normal bladder volume, we decided to form a new
Boari flap. The re-do flap was harvest from the existing flap in one case (Figure-2), and a new one in
the second case without compromising the bladder
capacity. Perioperative care of the first and second
approaches were similar in relation to the time of
urethral catheter and double J removal. This technique was carried out successfully, without added
morbidities and with excellent anatomical (Figure-3)
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and functional outcome, on follow-up at 10 in the
first case and 2 years in the second patient.
There is a dearth literature on the management of recurrent anatomic stricture after Boari
flap repair. To our knowledge, these two reports
are the first to describe re-do Boari flap. This technique is suggested as a different facilitated
method for management of recurrent Boari flap
anastomotic stricture, without the use of a bowel
segment or augmentation, hence avoiding additional morbidity.
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_______________________________________________________________________________________
INTRODUCTION
Urethral metastasis from renal cell carcinoma is extremely rare, especially in the absence
of other metastatic sites.
We present a case of a urethral solitary lesion corresponding to metastasis of a previously
diagnosed clear cell renal cell carcinoma.
CASES PRESENTATION
We report the case of a 67-year-old man
with an acute episode of gross hematuria with no
reported trauma, fever, dysuria, or flank pain. Six
months before admission the patient underwent
radical left nephrectomy for clear cell renal cell carcinoma (RCC) (Figure-1A). On histological analysis,
the tumor invaded the perinephric fat without signs
of vascular invasion nor renal sinus invasion. The
surgical margins were free of tumor.
The patient’s past medical history was also
remarkable for chronic renal failure caused by
polycystic kidney disease.
A cystourethroscopy revealed a polypoid
lesion in the bulbous urethra, along an approximate length of 3cm. It was resected endoscopically
and pathological analysis (Figure-1B) confirmed
infiltration by carcinoma morphologically similar
to the previously resected renal tumor.
He was readmitted two months after endoscopic resection with recurrent hematuria and,

subsequently, an acute urinary retention episode.
A urinary catheter was placed after some technical
difficulties and a hemorrhage.
A computed tomography (CT) (Figure
1-C) showed early enhancement after contrast
injection along the penile bulb and proximal
body of the penis.
Magnetic resonance imaging (MRI) demonstrated an area of marked T2 heterogeneity (Figures
2A and B) involving the bulb and proximal body
of the penis with heterogeneous contrast enhancement after gadolinium injection and restrictive on
diffusion-weighted imaging (DWI). There was a loss
of the regular anatomic planes between the urethra
and the surrounding corpus spongiosum.
These findings were suspicious for regrowth
of the metastatic lesion. There were no other suspected metastases.
The patient was considered not eligible for
surgery, therefore therapy with sunitinib was initiated. This treatment was temporarily interrupted
due to toxicity manifested as asthenia, thrombocytopenia, and cardiotoxicity.
After three therapeutic cycles, there was no
recurrence of haematuria nor the development of
significant lower urinary tract symptoms. The follow-up MRI (Figures 2C and D) showed a reduction
in the lesion’s extension. The morphological MRI
sequences, namely T2-weighted images (T2WI),
also confirmed less heterogeneity with a better
definition of the anatomical planes. Unequivocal
restricted diffusion was no longer evident.
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Figure 1 (A-C) – MRI (A: coronal T2WI) demonstrates a solid renal lesion (horizontal arrow in A) in the
left kidney, which was proved to represent renal cell carcinoma. The lesion has irregular contours and
heterogeneous signal intensity in T2WI. Polycystic kidney disease is also evident with multiple bilateral renal
cysts. Pathological analysis of an endoscopically resected urethral lesion confirmed metastasis from RCC.
The tumor cells are CD10 positive (B: CD10, x400). A CT performed two months after resection (C: sagittal
image after intravenous contrast injection, arterial phase) shows early enhancement (vertical arrow in C)
Along the penile bulb and proximal body of the penis, raising suspicion for regrowth of the metastatic lesion.

DISCUSSION
Renal cell carcinoma (RCC) is the most
common primary renal malignancy, with clear
cell RCC being the most frequent histological
subtype (1).
The lung, bone, liver, and adrenal gland
are common metastatic sites of RCC (1, 2). The
urethra is one of the infrequent metastatic sites.
To our knowledge, there are only eight cases reported in the literature (3-10), mostly in male patients. Only some represent solitary metastases.
In our case, the first metastatic site was the bulbous urethra.

Urethral metastases from other primary sites are also rare, although they are more
common than primary urethral tumors (11). The
length of the urethra is much larger in men than
in women, and that fact may explain the higher rates of urethral metastases in male patients
(10). MRI is considered the imaging modality of
choice in the assessment of secondary urethral
tumors to depict the location, size, and local extension due to proper soft-tissue resolution (11).
Extensive secondary tumoral involvement of the
urethra presents as a solid nodular or cylindrical
mass with heterogeneous contrast enhancement
(11), as in our case.
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During follow-up imaging (CT and MRI),
the recurrence of the histologically proved metastatic lesion was suspected. Clinical and imaging
data showed a favourable response to sunitinib,
a tyrosine kinase inhibitor used in the treatment
of metastatic RCC (12-14).
The lesion reported on MRI (Figure-2A-B)
caused the loss of the anatomical planes between
the urethra and corpus spongiosum. Probably, it
is explained by direct extension of the known
urethral metastasis to the surrounding corpus
spongiosum. The penis is a rare site of metastases and usually affects the corpora cavernosa,
while corpus spongiosum invasion is rare (15,
16). Most penile metastatic lesions are associated
with disseminated metastatic disease and carry
an overall poor prognosis (15, 17). Urethral and

penile metastases may be explained by hematogenous, instrumental and, retrograde lymphatic
spread. Dissemination through the urinary excretory system or even direct extension should
also be considered (10, 11). Spread of tumor cells
through the distal urinary excretory system may
be favored by the location of a primary tumor in
the kidney (close to the renal collecting system)
(10).
Infrequent sites of metastatic disease may
delay its detection (1), as illustrated by our case.
In patients with a known primary malignancy, a
metastatic deposit, although rare, should be considered as a cause for the development of lower
urinary tract symptoms.

Figure 2 (A-D) – MRI of the urethral metastasis (T2WI). Axial (A) and sagittal (B) images show an area of marked
T2 heterogeneity involving the bulb (white arrow in A) and proximal body of the penis (black arrow in B) with a
gross cylindrical shape. This lesion has an estimated total extension of 10 cm. It is presumably centred in the
urethra (penile, bulbous and membranous) with loss of the normal anatomic planes between the urethra and the
surrounding corpus spongiosum. The described lesion corresponds to an area with heterogeneous contrast
enhancement after gadolinium injection and restricted diffusion (not shown). Followup MRI of the pelvis after three
therapeutic cycles with sunitinib revealed a reduction of the lesion’s extension and less heterogeneity, with a better
definition of the anatomical planes (C and D). There was no significant restriction to diffusion on DWI (not shown).
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CT = computed tomography;
MRI = magnetic resonance imaging;
DWI = diffusion-weighted imaging;
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A laparoscopic vascular blocking forceps used for renal
carcinoma combined with tumor thrombus
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ABSTRACT									

_______________________________________________________________________________________

Objectives: To discuss the feasibility and efficacy of a laparoscopic vessel blocking forceps in laparoscopic inferior vena
cava (IVC) thrombectomy (1-3).
Materials and methods: The patient was secured in a left lateral decubitus position. The surgical field was built with
4-trocar. The laparoscopic vessel blocking forceps was used to block the IVC partially. With the help of the forceps, we
completed a retroperitoneal laparoscopic radical nephrectomy and IVC thrombectomy.
Results: The patient was a 73-year-old female. The tumor was located on the right side. Based on the preoperative
radiology examination, the tumor thrombus extended from the right renal vein into the IVC, and the cephalic extent
of tumor thrombus was 1.6cm above the renal vein. The preoperative stage was T3b, and the Mayo grade of the tumor
thrombus was grade I. The operation was successfully completed without conversion to open surgery. The operation time
was 159 minutes, and the estimated blood loss was about 50ml. No blood transfusion was needed. The postoperative
hospital stay was 10 days. No operation related complication was observed. Postoperative pathology showed diffusely
poor differentiated carcinoma, and the pathological stage was T3bN0.
Conclusion: The laparoscopic vascular blocking forceps can clamp vessels without damaging the vessels. Vascular blocking
forceps is suitable for laparoscopic surgical field. We recommend such a vascular blocking forceps for laparoscopic
thrombectomy in patients with renal carcinoma and Mayo grade 0-I tumor thrombus. It may be used to clamp other blood
vessels temporarily or control bleeding during laparoscopy in the future.
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Prone split-leg endoscopic-guided percutaneous
nephrolithotomy: the surgeons perspective with A Gopro® view
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ABSTRACT									

_______________________________________________________________________________________

Introduction: To demonstrate the entire surgeon’s point of view of a prone split-leg (PSL) endoscopic guided percutaneous
nephrolithotomy (ePCNL) recorded with a GoPro® camera for standardization of the essential technical steps towards a
successful procedure (1).
Materials and methods: A 40y.o female patient presented with right flank pain for three years. She had previously been
submitted to shock wave lithotripsy without success. Non-contrast computed tomography (NCCT) revealed a 2cm stone
in the renal pelvis with 1400HU and stone-to-skin distance of 11cm (Guy’s Stone Score 1). PCNL approach was chosen
for providing higher chances of stone-free after a single procedure. Informed consent was obtained. The PSL ePCNL was
uneventful with a single access in a mid-pole. The surgeon had a Full HD GoPro Hero 4® camera mounted on his head,
controlled by the surgical staff with a remote control. All essential surgical steps were recorded.
Results: Operative time was 90 minutes. Hemoglobin drop was 0.7g/dL. The post-operative NCCT scan was stone-free.
The patient was discharged 24h after surgery. Kidney stent was left with a string and removed after 5days. The camera
worked properly and didn’t cause any kind of discomfort to the surgeon. The quality of the recorded movie was excellent.
Conclusion: By recording the surgeon’s perspective of an endoscopic urological procedure,we were able to provide a
comprehensive understanding of the surgical technique by assembling the endoscopic, fluoroscopic, and operative field
views. The GoPro® camera proved to be an interesting tool to document surgical procedures without compromising
outcomes and has great potential for educational purposes.
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Robot-assisted simple prostatectomy: the evolution of a
surgical technique
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ABSTRACT									

_______________________________________________________________________________________
Purpose: Enucleation of a large prostate is the best surgical choice for patients refractory to clinical treatment (1, 2).
Since the first robot-assisted simple prostatectomy (RASP) was described (3, 4), some technical modifications (5-7) and
different approaches to reach the adenoma have been proposed (8, 9). The aim of this video is to demonstrate three
different techniques of RASP.
Materials and Methods: The first procedure begins with a transversal incision over the bladder neck, the second is a
transvesical approach and the last one is a Retzius-sparing RASP. All techniques were performed with a vesico-urethral
anastomosis.
Results: Three patients underwent RASP, each one with a different approach. Patients presented mean age of 66±4.4 years,
PSA baseline level of 7.8±3ng/mL, IPSS score of 17.7±4.5, maximum urine flow of 8.3±1.5mL/seg and 122.3±11.2cm3 of
prostate volume. The mean operative time was 63±8 minutes, estimated blood loss of 106.7±11.5mL, prostate weight of
the surgical specimen of 106.3±8 grams and 1 day of length of stay. No continuous bladder irrigation was required and
there was no complication. The mean postoperative PSA and IPSS were 0.7±0.3ng/mL, 4.7±1.5. The maximum urine flow
raised to 20±4.4mL/seg.
Conclusions: RASP with vesico-urethral anastomosis allowed minimal blood loss, short length of stay and great functional
outcomes. All the three approaches allowed to perform this technique in a safe way, while showing different alternatives
to reach the adenoma.
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Robot-assisted vesico-vaginal fistula repair: technical
nuances
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ABSTRACT									

_______________________________________________________________________________________
Introduction: Vesico-vaginal fistula (VVF) is a rare event in Western countries and are mainly consequent to iatrogenic
injuries (1, 2). When conservative management fails, surgical repair is needed, although timing and surgical approach
(open or minimally invasive (3)) are still controversial (4, 5). Herein we present a step-by-step description of robotassisted vesico-vaginal fistula repair.
Material and Methods: From 2015 to 2018 six patients underwent robotic vesico-vaginal fistula repair.
Pre-operative cystoscopy was performed to identify the fistulous tract. The ureters were stented. A small catheter was
inserted in the fistula. A longitudinal cystotomy was performed, then a dissection of the posterior bladder from the
anterior vaginal wall was performed and the fistolous tract was excised. The vagina was sutured horizontally. Four
patients underwent omental flap and two pericolic fat interposition. The bladder was closed with a double-layer suture.
Results: All the vesico-vaginal fistulas developed after previous gynaecological surgery. The median operative time was
160 minutes [interquartile range (IQR) (146-177)]. Intraoperative blood loss was 25 (IQR 0-50) mL. No post-operative
complications were recorded. Ureteral stents were removed at 4th post-operative day. Catheter was removed 13 (IQR 1115) days after surgery after cystography assessment. One patient had Clavien I complication (ileus). Surgical pathology
report was negative. No fistula recurrence was reported during follow-up.
Conclusions: In our experience, robot-assisted fistula repair is a feasible and safe procedure. It presents the advantages
of minimally invasive approaches and seems to provide low morbidity and good outcomes. Compared to transvaginal
approach, the robotics allows to manage more complex cases with high success rate (6).
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To the editor,
The biological formation of hydrogen peroxide has been postulated since 1922, particularly
in connection with catalase and peroxidase’s presumed function, initially only found in cultures of
some bacteria and some molds and specific enzymatic reactions requiring molecular oxygen for the
oxidation of their respective substrates (1-5). In 1943, indirect evidence for H2O2 formation during
respiration of bovine spermatozoa in the egg-yolk medium had been demonstrated, and that the incubation of human spermatozoa under conditions of high oxygen tension resulted in a loss of motility
that could be reversed by the presence of catalase (6, 7). In 1946, finally, hydrogen peroxide formation by human spermatozoa and its inhibitory effect on respiration was demonstrated (8). In 1986,
the positive association between impaired sperm function and men attending infertility clinics was
established (9). In 1989, Aitken et al. described that human spermatozoa can generate reactive oxygen
species (ROS), significantly accelerated in cases of defective sperm function, examining the pivotal
role of lipid peroxidation (LPO) in mediating free radical damage to cells, either by an intrinsic mechanism or induced by ionophore (9). Among functional consequences, was a dose-dependent reduction
in human spermatozoa’s ability to exhibit sperm-oocyte fusion, which could be reversed by including
a chain-breaking antioxidant, alfa-tocopherol, implicating a causative role for LPO in the etiology
of defective sperm function. Furthermore, a possible physiological role for ROS generated by human
spermatozoa in mediating physiological spermatozoa-oocyte interaction was postulated (9).
The biological failure of reproduction and the consequential involuntary childlessness experienced by an increasing population of males worldwide expressing a 59.7% decrease in semen quality
over less than 40 years in 43 thousand men in 85 studies from all continents, should raise concern to
a potential common, unique and powerful sperm cell damage mechanism: oxidative stress (10). The
generation of reactive oxygen and nitrogen species, leading to peroxidation of lipids in the bi-lipidic
sperm membrane, ultimately fragmenting the mitochondrial and nuclear DNA and damaging other
organelles.
Decades later, although these concepts appear simple and straightforward, the pathophysiological understanding, the laboratorial and clinical applications of ROS & LPO measurements for male
component infertility have not yet been widely disseminated outside the inner circle of translational
andrology. In spite that a recent Medline search using the terms spermatozoa and oxidative stress/ROS/
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LPO found 2,006 papers, the andrological community linked to male subfertility is still struggling to disseminate to urologists, reproductive
endocrinologists, and gynecologists that regular
semen analysis is insufficient and imprecise to
translate functional status at a cellular level. The
purposeful and convenient misinterpretation by
many of what means low-quality or abnormal
seminal parameters has unfortunately led to a
growing, profitable, relatively uncontrolled,
and under sighted multi-billion dollar, industry
leading to excessive use and abuse of assisted
reproductive technologies in many parts of the
world (11), with consequences going beyond the
couple´s health but diving deep into future generations faced with unknown potential risks
that include, but are not limited to: higher miscarriage rates, congenital disabilities, premature
or low-birth-weight, multiple gestations, higher
maternal death, increased and major urogenital,
cardiovascular and neurological malfomations,
increased genomic instability, increased imprinting disorders, De novo mutations, increased risk
of hypospadias, higher blood pressure at a young
age, increased risk of cancer, psychological and
neurodevelopmental features in offspring after
ART treatments (11-16). The purpose of a high-complex and fully dedicated andrology laboratory with internal and external quality control
assessments in the settings of andrology/urology
practices is mandatory to investigate the underlying cause of infertility thoroughly and at the
same time guide to improving methods to restore
male general health, testicular and sperm function. Andrologists should assess sperm cell status
through selective functional tests and ultimately
propose methods to enhance this evaluation, searching for reliable, reproducible, cost-effective
tests with well-established reference values for
the fertile and infertile population.
Over time, field-tested methodologies
have been defined as the gold-standard OS and
ROS measurement method, the chemiluminescence assay using a luminometer and luminol
(5-amino-2,3-dihydro
1,4-phthalazinedione)
as a probe. Results are expressed as 104 counted photons per minute (cpm)/ 20 x 106 sperm.
Each andrology setting could establish its own

687

local/regional reference values for the fertile
population following strong World Health recommendations. Athayde et al., 2007 in Brazil
established reference values for ROS in neat
and washed semen samples with or without leukocytes for the population with proven fertility
(16). For washed semen, it was established 51.5
as an optimal cutoff (accuracy 73.2%) for samples with leukocytes but without Leukocytospermia, and 10.0 for semen without leukocytes
(accuracy 69.0%). For neat semen, an optimal
cutoff of 0.56 for samples without leukocytes
and 1.25 for semen with leukocytes (Endtz >0
and <1x 106/mL) was determined (17). Of notice,
the identification of potential sources of ROS is
essential for guiding any clinical intervention.
Leukocytes are a significant ROS production
source (18) and solidly indicate the demand for
a more careful evaluation. A significant difference was identified when comparing the fertile
groups with and without leukocytes (excluding
samples with Leukocytospermia). Even fertile
men had substantially higher ROS levels in neat
and washed semen samples with leukocytes (<1x
106/mL).
Nevertheless, one point to be considered
is that ROS are just a part of the spectrum of oxidative stress that can be precisely measured by
various and laborious techniques, other by-products like reductive nitrogen species, sometimes
even more harmful, fall short in the capacity
of testing. Functionally speaking, sperm capacitation is expressed as a redox-regulated mechanism wherein a low level of reactive oxygen
species (ROS) generation is closely involved in
driving such events as promoting the cAMP generation, cholesterol efflux reinforcement, and
tyrosine phosphorylation. However, ROS’s continuous generation ultimately creates problems
for spermatozoa because their unique physical
architecture and unusual biochemical composition mean that they are vulnerable to oxidative
stress. Therefore, spermatozoa and other testicular cells are heavily dependent on the antioxidant protection afforded by the fluids in the
male and female reproductive tracts and, including the seminal plasma. Suppose this antioxidant protection should be compromised for any
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reason. In that case, the spermatozoa experience
pathological oxidative damage, to such a degree
that spermatozoa under normal physiological
conditions or even to some extent and for a period, pathological circumstances (ex.: varicocele,
cigarette smoking, marijuana use), spermatozoa
can engage in a redox-regulated cascade of hyperactivation, capacitation, and even sperm-zona
pellucida binding, without fear of succumbing to
OS, but with a thin margin (18).
Cicek et al. (19) aimed at measuring the
association of seminal oxidation-reduction potential (ORP) with sperm parameters in patients
with unexplained male infertility. A “one-size-fits-all” system is uniquely seductive in the positive sense that by analyzing all components in
the spectrum of OS and the counterpart of antioxidants, the expressed number would reflect a
positive or negative biological homeostasis that
could guide the clinician towards treatment antioxidants or other medical interventions. Several questions are raised and should be of concern. Although it is attractive to have a specific
number that expresses the fight between OS and
defense mechanisms, the measurement of all these elements and their by-products made by the
human spermatozoa and surrounding tissues is
made particularly difficult because of the various
oxygen metabolites involved and the low levels
of ROS generation compared with contaminating
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cell types, in particular neutrophils. Therefore,
any study that does not adequately address these variables should be looked at with precaution.
The reduction of one single electron that provides enough energy to generate input for the chemiluminescence or any other electrical stimulation assay, could also be achieved by reductases
such as cytochrome b5 and P450 using NADH
or NADPH as electron donors, respectively. This
could lead to a serious bias or flaw in methods
to measure OS or ORP, provided that no positive or negative controls are running at the same
time. Furthermore, as confounding-factors not
addressed in the paper by Cicek et al. are the potential presence of defective immature spermatozoa with excessive residual retained cytoplasm,
quite common in the infertile population, which
by itself can generate excessive OS via NAD(P)H
oxidase (20).
The ORP measurement could theoretically
have some advantages as it arguably provides redox balance in real-time and can be assessed even
in frozen seminal plasma, requiring less technical expertise than other techniques (21). But what
about quality control issues and calibration bias?
Nonetheless, criticisms also emerge because the
sample’s viscosity directly interferes with results,
not to mention other interferences like neutrophils
and other OS generating cells. To be widely accepted, more independently evaluated prospective studies are mandatory with larger sample sizes, fertile and infertile controls, and more widely
standardized reference values for all these variables with or without Leukocytes. Anyway, the
good news is that Andrology is moving progressively forward with concepts that sooner or later
will become easily more understandable.
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To the editor,
The review by Gotera (1) that summarized evidences surrounding the available therapeutic
agents in patients with coronavirus disease 2019 (COVID-19) is commendable. In addition, the authors listed the possible side effects associated with each of these therapeutic agents, which could
serve as a reminder for clinicians who may not be familiar with the safety profile of new or existing
but repurposed therapeutic agents for the treatment of COVID-19.
We read with interest the authors’ recommendation of prescribing and adjusting the dosage
of therapeutic agents in patients with COVID-19 and concurrent renal impairment (1). Although the
recommended dosage adjustment of a few COVID-19-specific pharmacological treatments had been
based on clear cutoffs of renal function, we afraid that the recommended approach may be misleading, specifically for patients with COVID-19 and concurrent acute kidney injury.
Up to 78% of hospitalized patients with COVID-19 developed acute kidney injury (2). It
should be noted that the measured serum creatinine in patients who develop acute kidney injury
may not correspond accurately to the true glomerular filtration rate since the serum creatinine in
this patient population is usually not in a steady-state (3). If the serum creatinine is actively increasing, the glomerular filtration rate estimated based on the measured serum creatinine is likely being
overestimated. On the other hand, if the serum creatinine is actively falling, the glomerular filtration
rate estimated on the basis of the measured serum creatinine is likely being underestimated.
Since the authors only specified in the table that a given therapeutic agent should be avoided
or prescribed with dose adjustment if less than certain threshold creatinine clearance, it may lead
to misprescribing or potential omission in patients with COVID-19 associated acute kidney injury.
To illustrate, remdesivir that should be avoided in patients with creatinine clearance of <30 mL/
min/1.73m2 as specified, can be mistakenly prescribed to patients with COVID-19 associated acute
kidney injury in the settings of actively rising serum creatinine, and whose glomerular filtration rate
estimated on the basis of the measured serum creatinine is or slightly more than 30 mL/min/1.73m2,
where in fact, the glomerular filtration rate is likely being overestimated. On the other hand, remdesivir can be mistakenly omitted in patients with COVID-19 associated acute kidney injury in the
settings of actively decreasing serum creatinine, whose creatinine clearance estimated based on
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2.

the measured serum creatinine is slightly less
than 30 mL/min/1.73m2, where in fact, the
glomerular filtration rate is likely being underestimated.
In order to address this non-steadystate phenomenon of serum creatinine in patients with acute kidney injury, some have
proposed a kinetic glomerular filtration rate
formula, though such formula had yet to be
clinically validated (4). Therefore, the following caveats can be specifically followed for
patients with COVID-19 associated acute kidney injury:
1.
If the serum creatinine is actively falling, the medications should be dosed
according to a creatinine clearance
higher than that estimated with the
measured serum creatinine.
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If the serum creatinine is actively increasing (or if only a single initial
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To the editor,
We would like to share ideas on the report “Effects of Covid-19 on male reproductive system
(1). Groner et al. concluded that “As demonstrated in other viral diseases, involvement of the male
reproductive system is a possibility and it may reveal a new route of transmission and/or repercussions on its functions” (1). The impact of the new coronavirus on the reproductive system is an
interesting issue. There might be 2 possible ways, direct or direct attacks of the reproductive system. Whether the SARS CoV2 virus can cross the cellular barrier to affect male reproductive cell is
interesting. For female, it is approved that the virus cannot cross the barrier or pass the placenta to
cause vertical transmission because the pathogen is too large to penetrate thorough cellular barrier
(2). This might be the same phenomenon explaining no observation of the new virus existence in
semen. There is also no evidence that the virus can be transmitted via sexual contact (3).
Regarding the possible indirect pathological process, the effect of high fever and alteration of
endocrinological function has to be further studied. Nevertheless, since the virus infection usually
has a short period of illness, there should not be much impact. It still requires a long- term followup on an infected patient. The evaluation of fertility in post-COVID-19 phase is interesting.
The Authors
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