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A) The figure shows the computed tomography (CT) scan image of one of the horseshoe kidneys analyzed.
B) The CT image with the digital imaging and communications in medicine format was processed with the
Simplify3D® software and the kidneys were printed using a Flashforge Dreamer® 2018 printer. C) This figure
shows the 3D printed model of a horseshoe kidney. The model was made of polylactic acid and acrylonitrile
butadiene styrene with diameter of 1.75 millimeters; and D) This figure shows the navigation with a digital
flexible ureteroscope (3.3 x 670 mm, model DR030670, Endomaster®) in a 3D printed model of a 3D printed
ureteral duplication model. (Page 888)
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The July-August number of Int Braz J Urol, the 11th 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, LUTS, Neurogenic Bladder, Pediatric Urology, Basic Research, Interstitial cystitis, female genitoplasty, Urethral strictures and Covid-19 in Urology. The papers came from
many different countries such as Brazil, USA, China, UK, Italy, Colombia and India, and as usual the editor´s
comment highlights some of them.
In the present issue we present three important papers about urethral reconstruction and genitoplasty.
Dr. Kalra and colleagues from India performed in page 829 (1) a nice study about the female urethral stricture
disease (FUSD) and have tried to characterize the variable clinical presentation of FUSD, the diagnostic utility of calibration, videourodynamic study(VUDS), and urethroscopy in planning surgical management and
concluded that a good caliber of the urethra is not sufficient enough to rule out a significant obstruction due
to FUSD. Early urethroplasty provides significantly better outcomes in patients who have failed dilation as a
treatment.
Dr. Barroso Jr. and Prado from Brazil described in page 856 (2) a modified technique for urethroplasty
with longitudinal urethral incision and concluded in this preliminary report that after four and six months of
follow-up, the postoperative outcomes were satisfactory for both patients but further studies involving larger
numbers of patients and long-term follow-up are required to evaluate the effectiveness of this method. In
a nice study in page 861 Dr. Fernandez and colleagues from Colombia (3) studied a new surgical technique
for clitoroplasty, completely preserving corporeal bodies, neurovascular bundles without dismembering the
clitoris, in four patients with over a year follow up and concluded that they show a new concept of complete
corporeal preservation clitoroplasty (CCPC) without the need of disassembling the corporeal bodies, neurovascular bundle and glans. It stands as a new alternative for feminizing genitoplasty with complete preservation
of erectile tissue and no dissection of neurovascular bundle, a very nice study. The editor in chief would like
to highlight the following works too:
Dr. Matushita and colleagues from Brazil presented in page 705 (4) a nice systematic review about the
role of 68Ga-PSMA PET/CT, a non-invasive diagnostic tool to evaluate prostate cancer (PC) with prostate-specific membrane antigen (PSMA) expression and concluded that 68Ga-PSMA PET provides higher sensitivity and specificity than traditional imaging for prostate cancer.
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Dr. Wu and colleagues from China presented in page 733 (5) a nice meta-analysis about the associations of circulating and dietary intake of vitamin D with risk of risk of renal cell carcinoma (RCC) and concluded that higher circulating vitamin D level and higher dietary vitamin D intake both might be associated
with a reduced risk of RCC but further high-quality randomized controlled trials are required in the future to
confirm this results.
Dr. Maia and colleagues from Brazil presented in page 747 (6) a interesting narrative review about the
otorhinolaryngological adverse effects of the main drugs used in urological practice and concluded that most
of the drugs used in urological practice have otorhinolaryngological adverse effects. Dizziness was most
common, but dry mouth, rhinitis, nasal congestion, epistaxis, hearing loss, tinnitus, and rhinorrhea were also
reported.
Dr. Prezotti and colleagues from Brazil presented in page 753 (7) a important original paper about
COVID-19 pandemic. The authors evaluated the impact of COVID-19 on clinical and surgical practice, educational activities, health and lifestyle behavior of Brazilian urology residents and concluded that COVID-19
had a massive impact in Brazilian urology residents´ training, health and lifestyle behavior, which may reflect
what happened in other medical specialties.
Dr. Alvim and colleagues from USA performed in page 777 (8) an interesting study about the treatment of pT3a renal cell cancer (RCC) to compare the oncological and functional outcomes of patients with
pT3a RCC scheduled for partial nephrectomy (PN) and radical nephrectomy (RN) and concluded that there
are no evidence that patients scheduled to undergo partial nephrectomy had poorer oncologic outcomes than
patients scheduled to undergo radical nephrectomy. In select patients with pT3a renal cell carcinoma in whom
partial nephrectomy is deemed feasible by the surgeon, partial nephrectomy should not be discouraged.
Dr. Veiga and colleagues from Brazil performed in page 787 (9) an interesting randomized clinical
trial about the parasacral transcutaneous electrical nerve stimulation (TENS) in children of at least four years
of age with a diagnosis of pure overactive bladder and concluded that children with overactive bladder who
are unable to undergo parasacral TENS treatment three times weekly, the method can be administered successfully at twice-weekly sessions.
Dr. Au and colleagues from UK performed in page 803 (10) an interesting study about the neoadjuvant chemotherapy followed by radical cystectomy (NACRC) in treatment for muscle invasive bladder cancer
(MIBC) and show that the treatment rates and factors associated with not receiving NACRC in MIBC patients
with lower comorbidity status most likely to be candidates for NACRC.
Dr. Cezarino and colleagues from Brazil performed in page 821 (11) a very nice study about the upper-pole nephrectomy to correct symptomatic duplex systems with poor functioning moieties and the distal
ureteral stump syndrome (DUSS) - a late complication of this approach with the objective to show if extended
ureteral dissection can prevent DUSS in top-down approach and concluded that upper pole nephrectomy
should be performed with extended distal ureteral dissection to prevent ureteral stump complications.
Dr. Wu and colleagues from China performed in page 843 (12) a very nice study about a complex
disease – the Interstitial cystitis and concluded that the core genes (CXCL8, CXCL1, IL6) obtained in this study
may be potential biomarkers of interstitial cystitis with guiding significance for clinical treatment.
Dr. Sobrinho and colleagues from Brazil performed in page 887 (13) the cover page of the present
number of Int Braz J Urol. The authors show a nice experimental report and demonstrated a new option for
endourological training, using three-dimensional (3D) printing models of kidneys with macroscopic congenital anomalies (horseshoe and duplicated pelvicalyceal collecting system) and concluded that the use of 3D
printed kidney models before endourological procedures for pre-surgical training is feasible and can be done
with low-cost materials. The surgeon can train before proposing the appropriate surgical schedule to the patient using the 3D printed kidney.
The Editor-in-chief expects everyone to enjoy reading and for sure better times will come soon.
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COMMENT
Historically, urology and orthopedics are
male medical specialties. The Brazilian Urologic
Society (SBU) database shows 4.621 male and
125 female board-certified urologists (or 37-1
male-female ratio). This predominant male scenario has changed in the last decade, with a significant increase in female urologists. However,
specific barriers hinder further expansion of
female urologists within the specialty (1). One
of women’s challenges in a predominantly male
environment is the lack of guidance from female leadership models and the opportunity for
relevant academic positions.
This research project aims to evaluate
the profile of female urologists in Brazil through the on-line submission of an SBU-approved
questionnaire to all board-certified urologists
and urology residents. The questionnaire included the following items: date of birth, federative
state of operation, professional training (whether residents, active, or retired professionals),
seniority in the field - in pre-defined time frames (residents, 1-2 years, 2-5 years, 5-10 years, and more than 10 years) and their area of
activity, whether clinical or surgical urology (or
both) and subspecialty (urology residents were
oriented to skip this item).

The results were tabulated in a Microsoft
Excel spreadsheet. Continuous variables were
presented as mean and standard deviation (SD).
Frequency distributions (absolute and relative)
and proportions were presented (in a table or a
graph, including pie charts) for categorical variables. The SPSS v.23.0 (IBM Corp., Armonk,
NY, USA) was employed for the analyses.
According to the Resolution of the Brazilian National Health Council nº510/2016 that
addresses Human and Social Sciences Research,
“VII research that aims to deepen the theoretical hypotheses that emerge spontaneously and
contingently in professional practice, as long as
they do not reveal data that identify the subject” will not be provided or evaluated by the
CEP/CONEP system. It is important to note that
all the required measures were adopted to enforce the basic solution’s ethical recommendations. Producing guidelines for the category is
a condition of the medical societies planned in
their establishment rules. Therefore, it is necessary to collect information about professional
practice. Thus, it is legitimate for the Brazilian
Society of Urology to ask the urologists about
their practice.
A total of 129 women, including urologists and residents, completed the questionnaire
from August 16 to 24, 2020. The average age
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was 37.2 years (27 to 68), 43 (33.3%) women
were from São Paulo, 19 (14.7%) from Rio de
Janeiro, and 13 (12.4%) from Rio Grande do
Sul. Notably, 78 (60.1%) of all women were
from three federation states, with no representatives from Paraíba, Mato Grosso do Sul, Acre,
Alagoas, Roraima, Rondônia, Amapá, Sergipe,
and Tocantins.
Ninety (69.75%) of the 129 women included in this analysis were board-certified
urologists actively working in the field, 38
(29.45%) were urology residents, and 1 (0.8%)
were retired urologists. Regarding seniority since the urology board certification, 24 (18.6%)
had less than 2 years, 21 (16.3%) 2 to 5 years, 22
(17.05%) 5 to 10 years, and 24 (18.6%) had 10
or more years’ experience (38 women (29.4%)
were still in residency). When these 129 women
were asked about their current situation, 92.2%
defined themselves as clinical and surgical urologists, while 7.8% as clinical urologists only.
The subspeciality distribution was as follows:
109 (84%) general urology, 82 (63%) lithiasis,
80 (62%) voiding dysfunction, 76 (58%) female
urology, 61 (47%) uro-oncology, 39 (30%) an-

drology, 31 (24%) pediatric urology, 28 (21%)
robotics and laparoscopy, 21 (16%) reconstructive surgery, 14 (10.8%) transplantation, and 2
(1%) urodynamics. The subspecialty distribution
is depicted in Figure-1.
Based on the questionnaire data, the largest concentration of female urologists is in the
state of São Paulo, followed by Rio de Janeiro
and Rio Grande do Sul. The lack of female urologists in North and Northeast regions of Brazil
is a critical issue to be addressed in the national
context. Regarding urology subspecialties, most
women are subspecialized in lithiasis, voiding
dysfunction, and female urology. Given that
most urologic patients are men, the subspecialty
distribution may be related to taboos or a gender preference for urologists, as observed in a
research conducted in the U.S., where women
would prefer same-gender doctors to perform
their treatment. Thus, the choice of subspecialties that involve women may also correspond
to market demand (2, 3). Notably, the number
of female urologists is on the rise in Brazil, just
like in other countries like New Zealand, Australia, and the U.S. (4, 5). Given the increase of

Figure 1 - Subarea of urological expertise reported by the participants.
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this professional group, societies must be aware
of their needs and necessities to further strengthen them daily.

2.

CONFLICT OF INTEREST

3.

None declared.

4.

REFERENCES
1.

5.

Nettey OS, Fuchs JS, Kielb SJ, Schaeffer EM. Gender
Representation in Urologic Subspecialties. Urology. 2018;
114:66-70.

Tabatabai S, Simforoosh N. Preference for Patient
-Urologist Gender Similarity and Its Implications for
Urology Departments: A Systematic Narrative Review
and Thematic Analysis. Urol J. 2020; 17:568-77.
Kim SO, Kang TW, Kwon D. Gender Preferences for
Urologists: Women Prefer Female Urologists. Urol J.
2017; 14:3018-22.
Saltzman A, Hebert K, Richman A, Prats S, Togami J,
Rickey L, et al. Women Urologists: Changing Trends in
the Workforce. Urology. 2016; 91:1-5.
Johns Putra L, Cheng J, Dowling C, Clarke A. Practice
patterns of female urologists in Australia and New
Zealand. BJU Int. 2018; 122 Suppl 5:9-14.

ARTICLE INFO

Arthur Cardoso Del Papa, MD

Arthur Cardoso Del Papa

Departamento de Urologia
do Centro Universitário Saúde ABC,
Av: Lauro Gomes, 2000
Santo André, SP, 09060-650, Brasil
E-mail: arthurdelpapa@gmail.com

http://orcid.org/0000-0001-6166-9814

Int Braz J Urol. 2021; 47: 702-4

_____________________
Submitted for publication:
January 25, 2021
_____________________
Accepted after revision:
January 25, 2021
_____________________
Published as Ahead of Print:
March 05, 2021

704

Vol. 47 (4): 705-729, July - August, 2021

REVIEW ARTICLE

doi: 10.1590/S1677-5538.IBJU.2019.0817

Ga-Prostate-specific membrane antigen (PSMA) positron
emission tomography (pet) in prostate cancer: a systematic
review and meta-analysis
_______________________________________________
68

Cristina S. Matushita 1, Ana M. Marques da Silva 1, 2, Phelipi N. Schuck 2, Matteo Bardisserotto 3, Diego
B. Piant 1, Jonatas L. Pereira 4, Juliano J. Cerci 5, George B. Coura-Filho 6, Fabio P. Esteves 7, Barbara J.
Amorim 8, Gustavo V. Gomes 9, Ana Emília T. Brito 10, Wanderley M. Bernardo 11, Eduardo Mundstock 12,
Stefano Fanti 13, Bruna Macedo 1, Diego H. Roman 1, Cinthia Scatolin Tem-Pass 12, Bruno Hochhegger 1
Instituto do Cérebro do Rio Grande do Sul, Pontifícia Universidade Católica do Rio Grande do Sul PUCRS, Porto Alegre, RS, Brasil; 2 Laboratório de Imagens Médicas, Faculdade de Ciências, Pontifícia
Universidade Católica do Rio Grande do Sul - PUCRS, Porto Alegre, RS, Brasil; 3 Clínica Kozma Balneário Camboriú, SC, Brasil; 4 Instituto Hospital Erasto Gaertner, Curitiba, PR, Brasil; 5 Quanta
Diagnóstico e Terapia, Curitiba, PR, Brasil; 6 Departamento de Medicina Nuclear, Instituto do Câncer de
São Paulo, São Paulo, SP, Brasil; 7 OncoPETscan, Blumenau, SC, Brasil; 8 Departamento de Medicina
Nuclear, Universidade Estadual de Campinas - UNICAMP, Campinas, SP, Brasil; 9 Núcleos Centro de
Medicina Nuclear, Guará, SP, Brasil; 10 Real Hospital Português de Beneficência, Pernambuco, PE, Brasil;
11
Programa de Pós-Graduação em Medicina, Faculdade de Medicina - USP, São Paulo, SP, Brasil; 12
Programa de Pós-Graduação em Saúde da Criança, Faculdade de Medicina, Pontifícia Universidade
Católica do Rio Grande do Sul - PUCRS, Porto Alegre, RS, Brasil; 13 Department of Experimental,
Diagnostic and Specialized Medicine-DIMES, University of Bologna, Bologna, Italy
1

ABSTRACT

ARTICLE INFO

Introduction: Prostate cancer (PC) is the second most commonly diagnosed cancer in
males. 68Ga-PSMA PET/CT, a non-invasive diagnostic tool to evaluate PC with prostatespecific membrane antigen (PSMA) expression, has emerged as a more accurate
alternative to assess disease staging. We aimed to identify predictors of positive 68GaPSMA PET and the accuracy of this technique.
Materials and methods: Diagnostic accuracy cross-sectional study with prospective
and retrospective approaches. We performed a comprehensive literature search on
PubMed, Cochrane Library, and Embase database in search of studies including PC
patients submitted to radical prostatectomy or radiotherapy with curative intent
and presented biochemical recurrence following ASTRO 1996 criteria. A total of 35
studies involving 3910 patients submitted to 68-Ga-PSMA PET were included and
independently assessed by two authors: 8 studies on diagnosis, four on staging, and 23
studies on restaging purposes. The significance level was α=0.05.
Results: pooled sensitivity and specificity were 0.90 (0.86-0.93) and 0.90 (0.82-0.96),
respectively, for diagnostic purposes; as for staging, pooled sensitivity and specificity
were 0.93 (0.86-0.98) and 0.96 (0.92-0.99), respectively. In the restaging scenario, pooled
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sensitivity and specificity were 0.76 (0.74-0.78) and 0.45 (0.27-0.58), respectively,
considering the identification of prostate cancer in each described situation. We also
obtained specificity and sensitivity results for PSA subdivisions.
Conclusion: 68Ga-PSMA PET provides higher sensitivity and specificity than traditional
imaging for prostate cancer.

INTRODUCTION

_____________________
Submitted for publication:
February 26, 2020
_____________________
Accepted after revision:
July 14, 2020
_____________________
Published as Ahead of Print:
November 10, 2020

Ga-PSMA PET-CT is a non-invasive
diagnostic tool to evaluate prostate cancer with
increased prostate-specific membrane antigen
(PSMA) expression. PSMA is a protein expressed
on dysplastic prostate cells, with levels of expression of 100-1000 times that of healthy cells, which
increase even further with higher stages and grades of prostate cancer (5, 6).
68
Ga is a positron emitter obtained from
68
68
a Ge/ Ga generator system with 68min of half-life. PSMA demonstrated to have high affinity
and specific internalization into prostate cancer
cells (7). 68Ga-PSMA-11 was first synthesized and
evaluated by the Heidelberg group in Germany,
and its accumulation is proportional to the expression level of PSMA (8). Other PSMA ligands,
such as 68Ga-PSMA-617 and 68Ga-PSMA-I&T, showed similar distribution and image properties to
68
Ga-PSMA-11 (6, 8), the reason why all three are
known as 68Ga-PSMA.
To date, the use of 68Ga-PSMA has been
well reported, and initial staging revealed superior
sensitivity and specificity profiles compared to
conventional choline-based tracers (7). Not only
diagnosis but also among the management changes observed in the studies, the proportion of inter
and intra-modality was relatively similar, indicating that 68Ga-PSMA-PET may help better plan the
optimal dose, site, and volume of radiation in the
case of salvage radiotherapy. We systematically
reviewed the literature outlining the use of 68Ga-PSMA PET imaging in prostate cancer. Our primary objective was to perform a literature review
to determine 68Ga-PSMA PET accuracy in prostate
cancer, and our secondary objective was to identify predictors of positive 68Ga-PSMA PET.
68

Prostate cancer is the second most commonly diagnosed cancer in males worldwide and,
in the United States, the most commonly diagnosed invasive cancer in males. Prostate cancer is
also the fifth leading cancer-related cause of death
worldwide (1). The increase in life expectancy will
lead to an increase in disease incidence, which is
becoming an epidemic in terms of male public health. In the United States, prostate cancer is also
the second most common type of cancer and the
second leading cause of cancer death (second only
to lung cancer). In 2017, the incidence and deaths
from this disease were 161.360 cases and 26.730
cases, respectively (2).
As the presence and location of the primary or recurrent tumors are critical for planning
patient management, a vast range of imaging modalities are being assessed as tools for the evaluation of patients with prostate cancer in primary
and secondary staging (1, 2).
While the introduction of PSA-screening
has led to earlier diagnosis of prostate cancer, a
subset of patients developed high-risk of metastatic disease (3). A more accurate alternative for
assessing disease staging is crucial for treatment
decisions. However, all current conventional imaging modalities show limitations, and optimizing
these imaging modalities is an intense and rapidly
developing field of research. In the last decades,
we have seen the development and improvement
of functional imaging. Among those, combined
positron emission tomography (PET)/computed
tomography (CT) is one of the most promising techniques (4).
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MATERIALS AND METHODS

Outcome measures
The outcome measures included identification of predictors of 68Ga-PSMA-PET positivity,
sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and overall accuracy.

Bibliographic search
A systematic review was performed under
the Cochrane Collaboration and Preferred Reporting Items for Systematic Review and Meta-analysis (PRISMA) guidelines (9, 10).
We performed a comprehensive literature
search of PubMed, Cochrane Library, Embase, Web
of Science, Scielo, Scopus and Lilacs database,
without date restriction up to 05/04/2019, using
the following MeSH vocabulary key words and
free text words: ((Prostate Neoplasms OR Prostate Neoplasm OR Prostatic Neoplasm OR Prostate
Cancer OR Prostate Cancers OR Prostatic Cancer
OR Prostatic Cancers) AND (Positron Emission Tomography OR PET) AND (PROSTATIC SPECIFIC
MEMBRANE ANTIGEN OR PSMA OR GALLIUM
OR GA)).

Study selection
The titles and abstracts retrieved from bibliographic searches were independently screened
by two authors (MCS and PDB). The full texts of
all relevant articles were obtained and independently assessed for inclusion by the same authors
aforementioned. Studies that did not fulfill the inclusion criteria were excluded.
Quality assessment
The studies were independently assessed
by two authors (MCS and PDB) using the Quality Assessment of Diagnostic Accuracy Studies-2
(QUADAS 2) checklist tool (12). The QUADAS-2
tool assesses four domains: risk of bias in patient
selection, index test, reference standard, and the
timing of reference standard. Each paper was scored independently by two evaluators (MCS and
PDB), and discrepancies were discussed and resolved in common agreement.

Inclusion and exclusion criteria
Patients: patients diagnosed with prostate
cancer and patients initially submitted to radical
prostatectomy (RP) or radiotherapy with curative
intent who showed biochemical recurrence defined as a prostate-specific antigen (PSA) elevation
of ≥0.2ng/mL in patients with primary prostatectomy or as a PSA above the nadir after primary
radiation therapy (according to the ASTRO 1996
criteria (11)).
Index test: 68Ga-PSMA-11 PET
Target condition: Diagnostic, staging, local recurrence, lymph nodal spread, distant metastasis.
Study design: Diagnostic accuracy cross-sectional study with prospective and retrospective approaches.
Exclusion criteria: case reports, animal,
and phantom studies were excluded.
No language or sample-size restrictions
were used.

Data extraction
The following information was extracted
from each study: sample size, age of the patients,
indication for PET (diagnosis, primary staging or
recurrent disease staging), PSA level, previous
therapies, initial cancer stage, 68Ga-PSMA-11 PET
characteristics, rates of positive PET, and pathology correlation data (when available). When pathology correlation data were available, numbers of
true positives, false positives, true negatives and
false negatives were collected as appropriated. The
68
Ga-PSMA-PET for diagnosis, primary staging,
and recurrent cancer staging purposes data were
displayed separately, when available.
The extracted data were collected in Excel
2007 (Microsoft Corporation, Redmond, CA, USA),
and analysis was performed using Meta-Disc 1,4
(13). The detection rates were pooled using the generic inverse variance approach in the random-

Reference standard
A composite standard including changing
in PSA values, clinical follow-up, and histopathological findings.
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Study design and quality
A total of 52 studies used a retrospective
design (6, 15, 21-28, 31-34, 37-41, 43, 45, 46, 48,
51-56, 58-64, 67, 72-77, 79, 80, 82, 85, 92, 93,
96-98), 27 studies used a prospective design (18,
19, 29, 30, 35, 36, 44, 47, 49, 57, 66, 68, 70, 71,
78, 81, 83, 84, 87-91, 94, 95, 99, 100), and one of
them used cohort design (65). Seven studies did
not indicate how data were included or obtained
(16, 17, 20, 42, 50, 69, 86).
While the patient selection was generally
acceptable in most of the studies included, a few
studies did not report the inclusion criteria clearly.
All the studies reported methodology for the index
test with clarity and were, thus, not considered
a significant source of potential bias. There was
a broad variability in the reference test: Prostate
biopsy results were used in ten studies (19, 21, 23,
32-35, 39, 54, 83), histologic results from radical
prostatectomy or lymphadenectomy in 35 studies
(6, 15, 16, 18, 20, 22, 24, 25, 27, 29, 31, 34, 36, 38,
41, 46, 48, 49, 52, 54, 55, 59, 62, 68, 77, 78, 83,
84, 86, 87, 90, 92, 95-97) and combined outcomes using additional imaging with magnetic resonance imaging (MRI) or bone scan and/or clinical
follow-up and/or response to treatment (mostly
PSA testing courses over time) in 45 studies (17,
26, 28, 30, 37, 40, 47, 50, 51, 53, 56-58, 60, 61,
63-67, 69-76, 79-82, 85, 88, 89, 91, 93, 94, 98100) (Tables 1 a-c).

-effects model (14). Heterogeneity in the meta-analysis of detection rates was assessed using the
X2 statistic in the I2 statistic (10). The I2 statistic
indicates the percentage of the overall variability
that can be attributed to between-study (or inter-study) variability, as opposed to within-study
(or intra-study) variability. An I2 more significant
than 50% is considered to indicate substantial heterogeneity (10).
We explored the variability in diagnostic
accuracy across studies by plotting the estimates of the observed sensitivities and specificities
in forest plots and receiver-operating characteristic (ROC) space. Whenever data for computing
true-positive, false-negative, true-negative, and
false-positive rates were available, we performed
meta-analyses using the bivariate model to produce summary sensitivities and specificities (13).
We remade the calculations, excluding one article at a time, to verify if one of the studies was
the main responsible for the heterogeneity in the
meta-analyses. If substantial heterogeneity in the
prevalence among the studies was observed, we
estimated PPVs and NPVs by considering their relationship in the sensitivity, specificity and prevalence, and generating different scenarios with
different prevalence. The significance level was
set at α=0.05.
In patients undergoing a scan for disease
recurrence, we correlated the data (sensitivity and
specificity) to PSA level, in subgroups divided as
follow: PSA level <0.5ng/mL, PSA level between
0.5ng/mL and 1ng/mL, PSA level between 1ng/mL
and 2ng/mL and PSA level higher than 2ng/mL.

Pooled sensitivity, specificity, and diagnostic
odds ratios; likelihood ratios
The availability of original data and the
possibility of constructing a two-by-two table
were minimum requirements (6, 15, 17, 18, 22-24,
32, 33, 36, 37, 39-49). We excluded studies that
did not provide us with enough data in terms of
sensitivity, specificity, diagnostic odds ratios, and
likelihood ratios analyses to create a 2X2 Table.
Overall, 34 studies met the criteria for this meta-analysis, comprehending a total of 4532 patients
submitted to 68Ga-PSMA PET; among those, nine
studies (287 patients) in diagnostic setting and
four studies for staging purposes, and 22 studies
for restaging, in a total of 4050 patients (note that
1 study included staging and restaging patients).

RESULTS
Identification of Studies
Figure-1 summarizes the process of identification and selection of studies. The electronic
search was complemented by manually checking
the reference lists in review papers and all included studies. Overall, we included 87 studies comprising of a total of 9046 patients (range: 6-635
patients per study): 17 studies on diagnostic (1531), 26 studies on staging (32-57), and 45 studies
on restaging (5, 23, 57-100).
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Figure 1- Summary of the study selection process.

EMBASE

CROCHANE

PUBMED

1,190 ARTICLES

SCOPUS

WEB OF SCIENCE
1,528 ARTICLES

191 ARTICLES

34 ARTICLES

SCIELO
121 ARTICLES

1,516 ARTICLES

LILACS
45 ARTICLES

Excluded 3,513 articles:
a) Duplicate
b) Tracer others than 68Ga-PSMA
c) Techiques other than PET or PET-CT

Suitable articles following screening
1,112 articles

Excluded 713 articles because:
a) No original data, like reviews
b) Case Reports
c) Abstract/Meetings reports
d) Editorials
e) Letters to editor

Suitable articles following screening
399 articles

Excluded 312 articles because:
a) Same reason above
b) Duplicate data
c) No results relevant to research question

87 Articles Included

45 articles for secondary staging
(biochemical recurrence)

17 articles for diagnostic

709

26 articles for first staging
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Table 1a: Summary of contents of study design – Diagnosis.
Author

*D

Country

N

Scan
Time

Reference text

Age

Patient
Characteristics

Results

Eiber, et al. (15)

R

Germany

53

60

Histology

62-72

Confirmed
Prostate Cancer

68Ga-PSMA PET improves
accuracy for diagnosis and
localization of prostate cancer

Budäus, et al. (27)

R

Germany

30

-

Histology

44-75

Confirmed
Prostate Cancer

68Ga-PSMA PET improves
accuracy for diagnosis and
localization of prostate cancer. The
accuracy depends on the size of
lymphnodes

Gupta, et al. (25)

R

India

11

-

Histology

46-46

High risk
prostate cancer

68Ga-PSMA PET improves
accuracy for diagnosis and
localization of prostate cancer

Hicks, et al. (28)

R

USA

32

71±14’

MRI

62-71

High risk
prostate cancer

Lopci, et al.(29)

P

Italy

45

60’

Histology

64.52

High risk
prostate cancer

68Ga-PSMA PET is indicated to
diagnose Prostate cancer when
MRI is negative or contraindicated

Sanli, et al. (26)

R

Turkey

109

45-60’

PSA level, Gleason
score

48-79

Confirmed
Prostate Cancer

68Ga-PSMA PET improves
accuracy for diagnosis and
localization of prostate cancer

Wu, et al. (30)

P

USA

45

50-100’

Radiotherapy
response

66-74

Confirmed
Prostate Cancer

68Ga-PSMA PET changed
radiotherapy area in 53%

Zhang, et al. (31)

R

China

58

601

Histology

55-85

High risk
prostate cancer

68Ga-PSMA PET prostate
cancer detection is superior than
nanogram
68Ga-PSMA PET and MRI have
high sensitivity and specificity,
the combination of techniques
improves performance

68Ga-PSMA PET sensitivity is
better than MRI

Zamboglou, et al. (16)

-

Germany

7

-

Histology

52-74

Patients with
prostate cancer
candidates with
subsequent
prostatectomy

Sachpekidis, et al. (17)

-

Germany

24

60

PSA

43-84

Confirmed
Prostate Cancer

68Ga-PSMA PET has a high
detection rate

Fendler, et al. (18)

P

Germany

21

60

Histopathology

-

Confirmed
Prostate Cancer

68Ga-PSMA PET detects the
location and extent of primary
prostate cancer

Zamboglou, et al. (20)

-

Germany

9

60

Histology

49-74

Confirmed
Prostate Cancer

68Ga-PSMA PET had a good
correlation with histology

Sahlmann et al. (21)

R

Germany

35

60-180

Biopsy or
unequivocal CT
findings

49-78

Confirmed
Prostate Cancer

68-Ga PSMA PET is a tool that can
be used to diagnose metastases of
prostate cancer

Rahbar, et al. (22)

R

Germany

6

65

Histopathology

56-73

High risk
prostate cancer

68Ga-PSMA PET can detect injuries
and collaborate on clinical strategy
68Ga-PSMA PET improves the
accuracy of micro-metastases
diagnosis

Hijazi, et al. (23)

R

Germany

35

60-180

PSA and biopsy

49-77

Confirmed
Prostate Cancer
or Patients with
biochemical
relapse

Kabasakal, et al. (24)

R

Turkey

28

5-60

Histopathology

55-85

Confirmed
Prostate Cancer

68Ga-PSMA PET is valuable for
assessing primary prostate cancer

Rhee, et al. (19)

P

Australia

20

90

Biopsy

62±7

Confirmed
Prostate Cancer

Both PSMA and MRI failed to
diagnose an expressive number of
lesions

*D = Study design; R = for retrospective study; P = prospective study; C = cohort
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Table 1b. Summary of contents of study design – Staging.

Author

*D

Country

N

Scan
Time

Uprimny, et
al. (33)

R

Austria

90

AfsharOromieh, et
al. (43)

-

Germany

Bräuer, et al.
(41)

R

Demirkol, et
al. (44)

Reference text

Age

Patient Characteristics

Results

60

Biopsy/Gleason
score

47-83

Patients with untreated
prostate cancer

68Ga-PSMA PET is
correlated with PSA and
Gleason score

112

60-180’

CT or MRI

69.8±7.9

Suspected prostate
cancer

PET/CT with 68Ga-PSMA-11
at 3 h after injection is a
valuable method to clarify
unclear findings of regular
scans conducted at 1 h
after injection or to find new
PCa lesions because most
PCa lesions present with a
higher uptake and contrast
in late scans.

Germany

27

NA

change in
therapeutic
management

67.8±8.2

Patients referred
for 223Ra-dichloride
therapy

Additional 68Ga-PSMA-PET
as a gatekeeper between
conventional staging
and 223Ra-dichloride
therapy can provide valuable
additional information
with regard to visceral
metastases and tumour
manifestations without
adequate bone mineral
turnover.

R

Turkey

22

NA

PSA levels,
treatment
response

43-86

Suspected Prostate
cancer

PSMA based nuclear
imaging has significantly
impacted our way of
handling patients with
prostate cancer.

Dyrberg, et al.
(45)

P

Denmark

55

NA

NaF-PET/CT,
WB-MRI

54-91

patients with biopsyproven prostate
cancer referred by
the clinicians for
the standard bone
imaging method at our
institution, NaF-PET/CT

The overall accuracy
of PSMA-PET/CT was
significantly more
advantageous compared to
WB-MRI, but not to NaFPET/CT.

Ergül, et al.
(46)

R

Turkey

78

60’

prostate-specific
antigen (PSA)
values, Gleason
score (GS), and
d'Amico risk
classification.

47-88

newly diagnosed
prostate carcinoma and
no previous therapy

PSMA PET/CT is well
suited for detecting the
intraprostatic malignant
lesion in patients with newly
diagnosed prostate cancer.

Grubmüller,
et al. (47)

R

Austria

117

60’

PSA levels

68-76

hormone-naïve BCR
patients

They confirm the high
performance of PSMA-PET
imaging for the detection of
disease recurrence sites in
patients with BCR after RP,
even at relatively low PSA
levels
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Hruby, et al.
(48)

P

Australia

109

Min.
45’r

conventional
imaging
with bone
scan, CT and
multiparametric
MRI

56-86

Men prior to definitive
EBRT for intermediate
and high-risk prostate
cancer

PSMA-PET/CT identified the
primary in 99% of patients,
and altered staging in 21%
of men with intermediate or
high-risk prostate cancer
referred for definitive EBRT
compared to CT, bone scan
and multiparametric MRI.

Kuten, et al.
(49)

R

Israel

137

-

PSA levels,
clinical history,
imaging
reports and
histopathological
reports

68.5±6.8

newly diagnosed
intermediate- and highrisk prostate cancer
were referred for initial
staging

Ga-PSMA PET/CT shows
promise as a sole wholebody imaging modality for
assessing the presence
of soft tissue and bone
metastases in the setting of
prostate cancer.

Lengana, et
al. (50)

P

South
Africa

113

60’

bone scan

43-88

patients with biopsyproven prostate cance

8Ga-PSMA PET/CT is
superior to and can
potentially replace bone
scan in the evaluation for
skeletal metastases

Roach, et al.
(58)

P

Australia

431

45-60’

follow-up
questionnaire

68.5±8.0

Patient in primary
staging of intermediateand high-risk prostate
cancer

68Ga-PSMA PET/CT
scans detect previously
unsuspected disease and
may influence planned
clinical management in a
high proportion of patients
with prostate cancer.

Soldatov, et
al. (51)

-

Germany

108

NA

PSA level

68.7±7.3

Patients with increased
prostate-specific
antigen levels

SMA-ligand PET/CT-guided
RT for relapsed PCa with
limited tumor burden
allowed individualization
of treatment approaches,
provided effective local
control, and resulted in
considerably prolonged
biochemical progressionfree survival

Thomas, et al.
(52)

R

Germany/
USA

21

80’

conventional
plans

53-84

Uprimny, et
al. (53)

R

Austria

203

60’or
until 5
min

PET scans 60
min p.i

54-92

Uprimny, et
al. (54)

R

Austria

16

40-70
sec

18F-NaF PET

712

59-82

prostate cancer patients
the use of 68GaPSMA-PET/CT image
without previous local
information allows for more
therapy
individualized prostate
treatment planning
PC patients with
biochemical failure

metastatic PC patients
with known skeletal
metastases

Performance of early
imaging in 68Ga-PSMA-11
PET/CT in addition to wholebody scans 60 min p.i.
increases the detection rate
of local recurrence in PC
patients with biochemical
recurrence
n comparison to 68GaPSMA-11 PET/CT, 18F-NaF
PET/CT detects a higher
number of pathologic bone
lesions in advanced stage
PC patients scheduled for
radionuclide therapy.
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Uslu-Besli, et
al. (55)

R

Turkey

28

45’

Bone scan

67.3±7.4

prostate cancer patients

Ga-68 PSMA PET/CT
has higher sensitivity,
specificity, and accuracy
compared to bone scan in
terms of bone metastasis
detection in prostate cancer
patients

Vinsensia, et
al. (42)

R

Germany

147

60±10

conventional CT

44-87

prostate cancer patients

von Klot, et
al. (56)

R

Germany

21

NA

Histology

68.1±6.0

patients with prostate
cancer before either
open or laparoscopic
radical prostatectomy

Wong, et al.
(57)

R

Australia

131

NA

impacted on
management

49-84

patients with newly

68Ga-PSMA PET is a
promising modality in
biochemical recurrent
prostate cancer patients
for N staging. Conventional
imaging underestimates LN
involvement compared with
PSMA molecular staging
score in each GS cohort.
68Ga-PSMA I&T PET/
CT prior to radical
prostatectomy can
contribute to presurgical
local staging of prostate
cancer.
The use of 68 Ga-PSMA PET
scans in initial staging can
have a significant impact on
staging and management
when compared to current
conventional imaging
modalities.

diagnosed prostate
cancer prior to
consideration of
definitive treatment
were included in this
study.

Fendler, et al.
(35)

R

Zang, et al.
(36)

P

Multicentric 50

54

Histology,
biopsy

49-83

Confirmed Prostate
Cancer
Patients with
biochemical recurrence
of prostate cancer
Patients at Risk for
Prostate Cancer

China

40

60

biopsy

53-91

van Leeuwen, P
et al. (37)

Australia

30

60

Histopathology

65.0±8.5

Pyka, et al.
(38)

R

Germany

126

60

68.9±7.7

Confirmed Prostate
Cancer

Herlemann et
al. (39)

R

Germany

34

60

"best valuable
comparator
" (Clinical
and Imaging
Information)
Histopathology

50-80

Confirmed Prostate
Cancer

Giesel et al.
(40)

R

Germany

10

60

Biopsy

61-74

Maurer et al.
(34)

R

Germany

130

59

Biopsy

45-84

*D = Study design; R = retrospective study; P = prospective study; C = cohort.
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Interobserver correlation
for staging is good when
observers have medium or
large experience
68GA-PSMA PET has high
sensitivity and specificity
68Ga-PSMA PET has high
specificity and moderate
sensitivity in seven lymph
node metastases
PSMA is better than bone
scintigraphy in both staging
and detection

68-PSMA PET is accurate in
detecting the spread of the
tumor
Confirmed Prostate
MP-MRI and PSMA-PET /
CT are accurate in localizing
Cancer
prostate cancer
Patients with suspected
68Ga-PSMA PET has
superior performance in
prostate cancer
detecting lymph node stage
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Table 1c. Summary of contents of study design – Recurrence.
Author

D*

Country

N

Scan
Time

Schmuck, et
al. (60)

R

Germany

240

Uprimny, et al.
(61)

R

Austria

Berliner, et al.
(62)

R

Einspieler, et
al. (63)

Reference text

Age

Patient Characteristics

Results

180

PSA, Histology and
follow-up

59.8±7.5

Patients with recurrent
prostate cancer

68Ga-PSMA PET had high
detection rates in patients with
persistent PSA or biochemical
persistence of prostate cancer.

80

60

PSA

47-92

Patients with recurrent
prostate cancer

68Ga-PSMA PET is reliable
in distinguishing lesion from
bladder activity

Germany

83

80

PSA

68±7

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET has high rates
of detection of recurrent cancer,
the higher the level of PSA the
greater the detection rate

R

Germany

118

60

Histology

50-87

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET has high levels
of cancer detection

Kabasakal, et
al. (64)

R

Turkey

50

60

Change in PSA levels
posterior 171LuPSMA treatment

67.3±8.7

Patients referred for restaging

68Ga-PSMA PET is accurate to
reestablish patients with relapse

Schwenck, et
al. (65)

R

Germany

123

60

PSA

-

Patients with recurrent
prostate cancer

PSMA is more accurate than
C-choline to detect lymph nodes
and bone lesions

Hruby, et al.
(66)

C

Australia

419

Biochemical
recurrence

-

Patients submitted to
radiotherapy

68Ga-PSMA PET detected all
cases of biochemical recurrence

Dietlein, et al.
(87)

P

Germany

129

60-120

PSA

-

Patients with biochemical
recurrence of prostate cancer

F-DCFPyL is not inferior than
68Ga-PSMA-HBED-CC

Meredith, et
al. (68)

R

Australia

532

60

PSA

44-85

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET s a new
imaging modality to detect
prostate cancer

Bluemel, et al.
(59)

R

Germany

32

60

PSA

69.4±6.8

Patients with biochemical
recurrence of prostate cancer
and negative Choline-PET/CT

Including 68Ga-PSMA PET
in Choline-PET / CT negative
patients increases the ratio of
positive diagnoses

Pfister, et al.
(69)

P

Germany

28

45

Histopathology

46-79

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET is more
accurate than Fluoroethylcholine
PET/CT

Sachpekidis,
et al. (70)

-

Germany

31

60

PSA

54-77

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET has promising
and satisfactory detection levels

Henkenberen,
et al. (71)

P

Germany

29

PSA

51-86

Patients with biochemical
recurrence of prostate cancer

Radiation therapy guided by
68Ga-PSMA PET has good
results

van Leeuwen,
et al. (72)

P

Australia

70

45

PSA

57-67

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET has reasonable
performance in identifying
recurrence of prostate cancer in
patients with low PSA

Verburg, et al.
(73)

R

Germany

155

60

PSA

43-86

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET is a promising
and clinically useful tool

Ceci, et al.
(74)

R

Austria

70

60

PSA

38-91

Patients with biochemical
recurrence of prostate cancer

68Ga-PSMA PET has the
potential confirmed in patients
with biochemical relapse
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Eiber, et al.
(75)

R

Germany

248

54

PSA

46-85

Patients with recurrent
prostate cancer

68Ga-PSMA PET has a
substantially higher detection
rate compared to other imaging
tests

AfsharOromieh, et al.
(78)

R

Germany

310

60

PSA and Histology

46-86

Patients with recurrent
prostate cancer

68Ga-PSMA PET can detect the
recurrence of prostate cancer in
a large number of patients

AfsharOromieh, et
al. (6)

R

Germany

37

60

PSA and Histology

57-85

Patients with recurrent
prostate cancer

68Ga-PSMA PET identifies a
larger number of patients than
Fluoroethylcholine

Afaq, et al.
(77)

R

UK

100

60

Gleason grade,
stage, presence of
metastatic disease,
PSA velocity, or PSA
doubling time

79-89

patients with BCR

68Ga-PSMA PET/CT altered
management in 39% of patients
with BCR, and changes occurred
more often in patients with
radical radiotherapy treatment,
positive 68Ga-PSMA scan
results, and higher PSA levels.

Akdemir, et al.
(79)

P

Turkey

121

60

Conventional imaging

51-92

Patients with recurrent
prostate cancer

68Ga-PSMA-PET/CT is useful for
re-staging patients with RPCa
and has improved performance
compared with CI for disease
detection.

Barbaud, et al.
(80)

R

France

42

60

FCH PET-CT

57-80

Prostate Cancer patients with
previously negative or doubtful
18F-Choline (FCH)

Performing a PSMA PET-CT
when FCH PET-CT was doubtful
or negative allows the recurrence
localization in more 80% of
patients and this had a major
clinical impact, as it resulted in
treatment change in more than
70% of patients as well as a
significant decrease in PSA levels
in more than 60% of them.

Bashir, et al.
(81)

R

UK

28

60

Follow up

50-76

patients with early BCR post
RP

Our findings show that PSMAPET/CT has a high detection rate
in the eBCR setting following
RP, with a large proportion of
patients found to have fewer than
three lesions.

Calais, et al.
(82)

P

USA

101

52-96

Referring physicians
questionnaires

-

patients with proven prostate
adenocarcinoma and BCR
after prostatectomy or
definitive radiotherapy.

This prospective referring
physician–based survey shows
a significant impact (54/101;
53%) of 68Ga-PSMA-11 PET/
CT on the actual management
of prostate cancer patients with
BCR. Importantly, intended
management changes after
68Ga-PSMA-11 PET/CT were
further modified in almost 50%
of the patients, underlining the
limitations of survey-based
management assessment

Calais, et al.
(83)

R

USA

270

59

Referring physicians
questionnaires

43-90

patients with prostate cancer
BCR

Information from 68GaPSMA-11 PET/CT brings about
management changes in more
than 50% of prostate cancer
patients with BCR (54/101;
53%). However, intended
management changes early
after 68Ga-PSMA-11 PET/
CT frequently differ from
implemented management
changes.
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Caroli, et al.
(84)

P

Italy

314

50

PSA level

44-92

Patients with BCR of PCa
after radical surgery and/or
radiotherapy with or without
androgen-deprivation therapy

We confirmed the value of 68GaPSMA PET/CT in restaging PCa
patients with BCR, highlighting
its superior performance and
safety compared with choline
PET/CT. Higher PSApet was
associated with a higher relapse
detection rate.

Ceci, et al.
(85)

P

Italy

332

60

PSA level

54-83

Men with proven PCa,
submitted surgery or
radiotherapy as definitive
therapy, with proven BCR,
prostate-specific antigen (PSA)
0.2-2 ng/mL, ≥ 35 years

Our data confirmed the
efficacy of 68Ga-PSMA-11
PET/CT for detecting local
vs systemic disease in PCa
patients presenting PSA
failure after radical therapy.
Furthermore, 68Ga-PSMA-11
PET/CT detection rate is different
depending on the clinical stage of
BCR, and this information should
be taken into consideration by
referring physicians.

Dewes, et al.
(86)

R

Germany

15

NA

PSA levels

59-82

patients treated for PC
between August 2013 and
April 2015 that were ere
planned for definitive RT of
the prostate with treatment
planning based on CT, MRI
and 68Ga-PSMA-PET-imaging.

The integration of (68)GaPSMA-PET-imaging into the
RT treatment planning process
can be useful for detailed
target volume planning. The
performance of a (68)Ga-PSMAPET frequently leads to changes
in the TNM stage, altering the RT
treatment regimen and the target
volume. A prospective trial is
underway to evaluate the impact
of (68)Ga-PSMA-PET based
treatment planning on outcome.

Dietlein, et al.
(67)

P

Germany

129

60-120

18F-DCFPyL

-

patients with biochemical
recurrence of prostate cancer

Our data suggest
that 18F-DCFPyL is noninferior
to 68Ga-PSMA-HBED-CC, while
offering the advantages of 18F
labeling. Our results indicate
that imaging with 18F-DCFPyL
may even exhibit improved
sensitivity in localizing relapsed
tumors after prostatectomy
for moderately increased PSA
levels. Although the standard
acquisition protocols, used
for 18F-DCFPyL and 68GaPSMA-HBED-CC in this study,
stipulate different activity doses
and tracer uptake times after
injection, our findings provide a
promising rationale for validation
of 18F-DCFPyL in future
prospective trials.

Fendler, et al.
(88)

P

USA

635

64+
13

Histopathologic
analysis

44-95

patients with biochemically
recurrent prostate cancer after
prostatectomy

Using blinded reads and
independent lesion validation,
we establish high PPV for 68GaPSMA-11 PET, detection rate
and interreader agreement for
localization of recurrent prostate
cancer.
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Fennessy, et
al. (89)

P

Australia

62

60

PSA Level

47-89

men with prostate cancer
undergoing clinically
indicated 68 Ga-PSMA PET/CT

Intravenous Frusemide given
with 68 Ga-PSMA reduces
excretion artefact, and improves
diagnostic certainty. Frusemide
should be considered for
all 68 Ga-PSMA PET/CT imaging
protocols.

Gauthé, et al.
(90)

P

France

33

60

PSA level

55-79

patients presenting
biochemical recurrence
of prostate cancer whose
18Ffluorocholine (FCH) PET/CT
was non-contributive

68Ga-PSMA-11 PET/CT is
useful in detecting recurrence of
prostate cancer, by identifying
residual disease which was
not detected on other imaging
modalities and by changing
management of 2 patients out
of 3.

Hamed, et al.
(91)

P

Egypt

188

60

Histopathology,
clinical and imaging
follow up

56-79

patients who exhibited rising
of PSA level on a routine
follow-up examination after
definitive treatment of PC

68Ga-PSMA PET/CT is a valuable
tool for the detection of PC local
recurrence or extraprostatic
metastases following risin

Hijazi, et al.
(24)

R

Germany

35

60-180

PSA and biopsy

49-77

Confirmed Prostate Cancer
or Patients with biochemical
relapse

68Ga-PSMA PET improves the
accuracy of micro-metastases
diagnosis

Hope, et al.
(92)

P

USA

150

63±10

Referring physicians
questionnaires

69±6.9

a prostate-specific antigen
(PSA) doubling time of
less than 12 mo after initial
treatment

68Ga-PSMA-11 PET resulted in a
major change in management in
53% of patients with biochemical
recurrence. Further studies are
warranted to investigate whether
PSMA-based management
strategies result in improved
outcomes for patients.

Jilg, et al. (93)

R

Germany

30

50

Imunohistochemistry

-

patients with the suspicion
of exclusively nodal PCarelapse after primary therapy
underwent a template pelvic
and/or retroperitoneal salvageLND after whole body 68-GaPSMA-PET/CT

In men with biochemical PCarelapse and positive PSMA-PET/
CT, PET/CT detects metastatic
affected anatomical regions with
high accuracy at a main region
and at a subregion-level. If the
decision for salvage-LND is
prompted by a positive PSMAPET/CT, the size of metastases is
crucial for accurate detection of
affected regions.

Mattiolli, et al.
(94)

R

Brazil

126

60

PSA levels

43-89

prostate cancer patients
submitted to the 68Ga-PSMA
PET / CT due to biochemical
recurrence

68Ga-PSMA PET / CT in prostate
cancer patients with biochemical
recurrence has a high impact in
patient management.

McCarthy, et
al. (95)

P

Australia

238

60

PSA levels

46-91

All patients had histologically
confirmed PCa with
biochemical relapse after
definitive prostatectomy or
radiation therapy. Patients
with biochemical relapse at
least 6 months after previous
response to systemic
(hormonal) treatment were
also included.

PSMA PET/CT is significantly
more sensitive than standard
restaging imaging, and it may be
useful in identifying patients for
subsequent targeted therapy.
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Morigi, et al.
(96)

P

Australia

38

45

8Ffluoromethylcholine

54-81

Pfister, et al.
(69)

P

Germany

28

45

Lymphadenectomy

46-79

Prostate Cancer patients who
underwent sLAD after PET/CT

In the present series GaPSMA PET/CT shows a better
performance than FEC PET/CT
with a significantly higher NPV
and accuracy for the detection
of locoregional recurrent and/
or metastatic lesions prior to
salvage lymphadenectomy.

Rauscher, et
al. (97)

R

Germany

48

49-63

Salvage
lymphadenectomy

66-74

patients with biochemical
recurrence who
underwent 68Ga-prostatespecific membrane antigen
(PSMA) HBED-CC PET/
CT or PET/MR and salvage
lymphadenectomy

68Ga-PSMA HBED-CC PET
imaging is a promising method
for early detection of LNM
in patients with biochemical
recurrent prostate cancer.
It is more accurate than
morphologic imaging and thus
might represent a valuable
tool for guiding salvage
lymphadenectomy.

Schmidkonz,
et al. (98)

R

Germany

93

180240

Follow up

51-81

subjects conforming to
the following criteria:
histopathologically confirmed
PC by needle biopsy and no
primary therapy

MIP-1404 SPECT/CT has a high
accuracy and low interobserver
variability in the diagnosis of PC
and allows detection of lymph
node and bone metastases in a
significant proportion of as yet
untreated PC patients.

SchmidtHegemann, et
al. (76)

R

Germany

172

60

Conventional CT

46-86

Prostate Cancer patients
underwent 68Ga-PSMA PET/
CT before radiotherapy

Compared with conventional
CT, 68Ga-PSMA PET/CT
had a remarkable impact on
radiotherapeutic approach,
especially in postoperative
patients.

Walacides, et
al. (99)

R

Germany

25

?

Conventional Imaging

50-85

patients with biochemical
prostate cancer recurrence
after primary prostatectomy
underwent 68 Ga-PSMA
ligand PET/CT in addition
to conventional imaging
techniques such as CT and/or
MR imaging for restaging

68 Ga-PSMA ligand PET/CT
is superior to conventional
cross-sectional imaging for
the delineation of lymph node
metastases from prostate cancer.

Wondergem,
et al. (100)

P

Netherlands

65

60 or
120

PSA level

52-84

prostate cancer patients who
were referred to our nuclear
medicine department for
18F-DCFPyL PET/CT were
included

18F-DCFPyL PET/CT images at
120 min after injection yield a
higher detection rate of prostate
cancer characteristic lesions than
images at 60 min after injection.
Further studies are needed to
elucidate the best imaging time
point for 18F-DCFPyL.

Zacho, et al.
(101)

P

?

68

60

18F-NaF PET/CT

47-80

PCa patients with BCR

68Ga-PSMA PET/CT
and 18F-NaF PET/CT showed
comparable and high diagnostic
accuracies for detecting bone
metastases in PCa patients with
BCR.

*D = Study design. R for retrospective study, P = prospective study, C = cohort.
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A sample of men with a rising
PSA level after treatment,
eligible for targeted treatment,
was prospectively included

In patients with biochemical
failure and a low PSA level,
(68)Ga-PSMA demonstrated a
significantly higher detection rate
than (18)F-fluoromethylcholine
and a high overall impact on
management.
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For diagnosis, the sensitivity was 0.90 (0.86 to
0.93), with an inconsistency of 75.1% and a specificity of 0.90 (0.82 to 0.96), not considering case-only confirmed patients (Figure-2).
We carried out a secondary analysis, withdrawing studies, one by one, in order to identify which study generated such heterogeneity.
Recalling Budaus, L 2015 study, we obtained a
pooled sensitivity of 0.92 (0.89 to 0.95) with 2.6%
heterogeneity (Figure-3).
The group of studies that enrolled patients
for staging indication, resulted in a sensitivity of
0.93 (0.86-0.98), with a low inconsistency, and a
specificity of 0.96 (0.92-0.99), but with a significant inconsistency (Figure-4). After a secondary
analysis, when Herlermann, the study found to be
responsible for the inconsistency, was withdrawn
from the pool, the specificity was 0.99 (0.96-1.00)
(Figure-5). A summary ROC (sROC) curve confirmed the high value for this imaging modality in

the staging setting with an area under the curve of
0.9731 (Figure-6).
The pool of studies that analyzed the po68
wer of Ga-PSMA PET in restaging recurrent prostate cancer resulted in a sensitivity of 0.76 (0.74 to
0.78), with heterogeneity of 96.7% (Figure-7). The
specificity of the method, calculated based on the
data available from the pool of studies, was 0.42
(0.27-0.58), and, again, a great inconsistency was
noted (Figure-8). An sROC curve was plotted for
those results, and the calculated area under the
curve resulted in 0.73 (Figure-9).
When assessing biochemical recurrence,
we observed that the higher the PSA level, the
higher was the ability of the study to accurately
demonstrate sites of accumulation of PSMA, positive for prostate cancer involvement. For patients
with PSA LEVEL <0.5ng/mL, the positive LR pool
estimation was 1.17 (0.37-3.73) and the sensitivity was 56% (0.42-0.68), increasing to 1.04 (0.38-

Figure 2 - Pooled sensibility and specificity in diagnosis scenario, considering only studies which included possible noncancer cases (false positive).
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Figure 3 - A secondary analysis, when Budaus, L. Study was withdraw from the pool, the inconsistency became much lower,
not changing, substantially, the sensitivity of the method.

Figure 4 - Sensitivity and Specificity analysis in staging prostate cancer patients. Note in specificity analysis the high
inconsistency among these studies.

720

IBJU

GA-PSMA PET IN PROSTATE CANCER: META-ANALYSIS

| 68

Figure 5 - Specificity analysis in staging prostate cancer patients, after secondary analysis that showed Herlermann, A. study
was responsible for the great inconsistency. Recalling the study, the specificity was 0.99 (0.96 to 1.00) with no inconsistency
between the studies.

Figure 6 - ROC curve for 68Ga-PSMA-PET in diagnosis setting, showing an area under the curve of 0.9731.

DISCUSSION

2.85) and 58% (0.47-0.68), respectively, in patients with PSA between 0.5 and 1ng/mL. The
positive probable pool ratio is 1.44 (0.59-3.51)
and the sensibility is 81% (0.74-0.87) for patients with PSA 1 to<2ng/mL and, for patients
with a PSA level higher than 2ng/mL, LR ratio is 1.78 (0.66-4.77), with sensitivity of 96%
(0.93-0.97).

Early biochemical recurrence represents the most clinically relevant subgroup of
patients with relapsed prostate cancer, offering the possibility of potential curative salvage therapy concepts that might have a major
impact on the outcome of patients. In bioche-
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mical recurrence, traditional imaging approaches (MRI, CT, and choline-based PET-CT) often
fail to localize disease, mainly when the PSA
level ranges lower than 2ng/mL. In our meta-analysis, we defined 4 subgroups based on PSA
level: very low (<0.5ng/mL), low (0.5-1.0ng/mL),
intermediate (1-2.0ng/mL), and high (>2.0ng/mL).
We confirmed the value of 68Ga-PSMA-PET in all
subgroups. Detection rates are indeed higher when

PSA levels are higher; however, the 68Ga-PSMA-PET may have the greatest clinical impact in very
low and low PSA level subgroups. To date, choline-based PET/CT is not recommended for patients
with recurrent cancer and PSA level below 2ng/
mL. Compared to choline-based PET/CT, evidence
suggests that the 68Ga-PSMA PET has better sensitivity in detecting prostate cancer recurrence. On
pooled analysis, the 68Ga-PSMA PET sensitivity

Figure 7 - 68Ga-PSMA-PET sensitivity for restating patients with biochemical recurrence of prostate cancer.

Figure 8 - 68Ga-PSMA-PET specificity for restating patients with biochemical recurrence of prostate cancer.
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Figure 9 - SROC curve for the pooled sensitivities and specificities on restating scenario, showing an area under the
curve of 0.73.

was 56% for PSA under 0.5ng/mL. Our results for
diagnostic accuracy are according to a recently
published meta-analysis, reporting similar pooled
sensitivity and specificity (3). To the date, most of
the data outlining the utility of the 68Ga-PSMA
PET is in the restaging for biochemical recurrence
after definitive therapy.
Thus far, the value of 68Ga-PSMA PET in
the accurate detection and delineation of intraprostatic tumor burden, which is important for
diagnosis and treatment planning for patients
with primary prostate cancer, is poorly explored.
Although prostate cancer is mostly a multifocal
disease, there is growing evidence that dominant
intraprostatic lesions (DILs) may be responsible for metastatic and recurrent prostate cancer.
Most of the ongoing studies use multiparametric
magnetic resonance imaging (mpMRI); however,
Zamboglou et al. compared seven patients who
underwent mpMRI and 68Ga-PSMA PET before
radical prostatectomy with co-registration between 68Ga-PSMA PET, mpMRI and histopathology. The sensitivity and specificity for 68Ga-PSMA PET were 75% and 87% and for mpMRI were
70% and 82%, respectively.

The present study highlights the possibility of improvement in evaluating prostate cancer,
supporting the use of 68Ga-PSMA PET for diagnosing and staging. Traditionally, the primary staging
of lymph nodes is performed using CT or MRI, but
this relies on pathologic changes in lymph node
morphology and size criteria. However, up to 80%
of metastasis-involved nodes are smaller than the
threshold limit of 8mm, typically used in clinical
practice. Meta-analytical data for the traditional
CT and MRI imaging approaches suggest sensitivity and specificity be 39-42% and 82%, respectively.
A recent meta-analysis of choline-based tracers for
PET-CT reviewed sensitivity of 49.2% and specificity
of 95% for the detection of lymph nodes. Maurer et
al. (34) performed a retrospective review of 130 patients undergoing high-risk prostate cancer, with a
sensitivity of 65.9% and specificity of 98.9%. In our
meta-analysis, the pool of studies showed the sensitivity and specificity were 93% and 87%, respectively, in detecting positive lymph nodes. As these are
superior to those for traditional imaging, 68Ga-PSMA
PET could allow complete and accurate diagnosing
in primary staging compared to the current practice
and potential improvement in patient care.
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Despite significant advances, there is considerable scope for further research based on the
use of 68Ga-PSMA PET. There is a need for more
robust sensitivity and specificity data. In this
meta-analysis, much of the histopathological correlation data available were not suitable for inclusion in our analysis for biopsy was performed
according to clinician discretion. Selective lesion
biopsy did not provide meaningful false-negative
rates or specificity. Several groups reported the
use of the 68Ga-PSMA PET for localization of intraprostatic malignancies, particularly in the context of focal therapies (50).
There are several limitations to this study.
Firstly, most of the articles used for meta-analysis
were derived from not measurable, retrospective,
and single-institutional studies. The absence of
more comprehensive studies could be justified as
this technique is new and is still being explored
for its inclusion in recent prostate cancer guidelines. Secondly, the heterogeneous nature of patient
cohorts, treatment protocols, and studies used to
pool sensitivity and specificity data, in particular, because most of the studies were carried with
small sample size and patients were assessed in
primary staging settings. Researchers should be
encouraged to agree on data acquisition protocols
and data analysis algorithms to increase the comparability of studies, which is one of the major
issues in achieving evidence. Careful reporting of
those methods may help evaluation to the extent
that the results found to be applicable in other
clinical settings.
68
Ga-PSMA PET seems to provide higher
sensitivity and specificity compared to alternative
techniques. Our results reinforce the current evidence of the usefulness of 68Ga-PSMA PET, whereby the diagnostic evidence is more substantial in
restaging with biochemical recurrence. The main
applicability of 68Ga-PSMA PET certainly relies on
restaging patients with biochemical recurrence after local treatment with curative intent.
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COMMENT
Matushita and colleagues performed a comprehensive review and meta-analysis about the role
of 68Ga PSMA PET in the diagnostic and in re staging of prostate cancer based on the final selection
of 35 studies with more than 3900 patients in this issue publication: Ga-Prostate-specific membrane
antigen (psma) positron emission tomography (pet) in prostate cancer: a systematic review and meta-analysis (1). The evaluated series were heterogeneous, since the review encompassed, as patients
submitted to prostate biopsy (diagnostic), as patients underwent radical prostatectomy, radiotherapy or
lymphadenectomy, and some series including MRI in combination with 68GA PSMA PET, also.
The use of ASTRO 1996 definition in this review, seems at first sight an interesting choice,
since the lower PSA cut-off for relapse (three consecutives PSA elevations >0.2 ng/mL), when compared with Phoenix Definition (nadir plus 2.0 ng/mL), could result, in early anatomic diagnostics of the
recurrence sites by this nuclear scan, which could result in early precise salvage treatments. However,
an ASTRO consensus, in 2006, has recommend by the limitation use of ASTRO definition only for
patients undergone exclusive external beam radiotherapy, since this failure definition perform poorly
in patients which received hormonal therapy (2).
The review manuscript corroborated the high sensitivity and positivity from 68Ga PSMA at
diagnostic. It is really interesting mainly in when focal therapy is planned, being as tool option for
exclusion of some non-diagnosticated contralateral lesion after an anatomopathological test revealing
only unilateral cancer.
On the other hand, for bilateral tumors, evolving the whole gland, in the era of fusion biopsy,
probably 68Ga PSMA PET might be less ordered, because in this moment, anatomopathological tests
must not be excluded or replaced by functional image methods. In this scenario, perhaps patients with
high suspicion for prostate malignancies with previous negative biopsies, can be benefited by the use
of 68Ga PSMA (combined or not with MRI).
A great daily clinical practice challenge, is the re-staging of recurrent prostate cancer, with was
well discussed in the paper. We must reinforce that authors shown that in the biochemical recurrence
studies, a quarter of cases, the 68Ga PET CT are negatives. Although it could sound unfavorable, in a
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sions were more frequently found in: ganglia, no
specific lymph nodes and in skeleton, in face of
these findings, specific image readers’ training
might be dedicated according the isotope is used
in PSMA in each pet scan modality is used (4).
Although the use of 68PSMA PET in the
biochemical recurrence can detect pelvic lymph
nodes in unusual locations, favoring the planning of salvage radiotherapy, conversely, in the
spectrum of salvage lymphadenectomy guided by
PSMA ligand PET, there are several open questions nowadays: microscopic spread to adjacent
positive lymph nodes can be not detected (5). We
are not sure if the resection of sole positive nodes during the salvage lymphadenectomy can be
effective. The adequate biochemical control after
salvage lymphadenectomy guided by images from
PSAM ligand PET, usually are reached only by 1959% of the patients, and in many of them, only
by short time length. More durable results have
been verified in cases in which a single lesion is
positive. If positivity of PSMA PET in unilateral,
is really necessary to remove the contralateral nodes? Must we resect nodes in an anatomical level
above or in an anatomical level below the positive PET Scan lesions? Future well controlled series
are more than desirable to solve many of these
doubts. For better understanding in the future, for
sure, this review and meta-analysis from Brazilian
and Italian authors, is so helpful.

recent study from our group (3), which evaluated
biochemical recurrence after primary treatments,
with 68Ga PSMA PET, in 57 patients with low and
intermediate risks prostate cancer, we verified that
in half of them (49.12%) presented negative PET
scans; 11 of whom undergone salvage therapies
and achieved 90% of significant PSA decline.
Among, the remaining (50,8%) PET CT positive
patients, the 68Ga PSMA PET findings enhanced
the discrimination between patients with local recurrences, treated by salvage local radiotherapy
from the patients with distant dissemination, better candidates to systemic therapies.
The review text brings a broad overview
(until April 2019) of the use of 68Ga PSMA PET
and its accuracy in the main clinical indications
in an area of a great interest of literature in the
last few years. The read of this literature syntheses must be recommended as subside for the
reader for the future better understanding of
functional image tests in prostate cancer: when
we search the mesh term “psma pet prostate cancer” in the PUB MED website, we found more
than 890 articles published between April 2019
up March 2021. It will be a hard task to be update
in the next future.
More news are coming. Rauscher et al, in
2020, demonstrated that 68GA PSMA detect five
times less benign lesions in comparison with 18F
PSMA 1007 (55 versus 245; p<0,001), benign le-
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ABSTRACT

ARTICLE INFO

Objective: This meta-analysis is the first to evaluate the associations of circulating and
dietary intake of vitamin D with risk of risk of renal cell carcinoma (RCC). Our findings
showed that higher circulating vitamin D level and dietary vitamin D intake were
associated with a reduced risk of RCC. The possible explanation might be attributed to
the anti-inflammatory effect, inhibiting cell proliferation, inducing cell differentiation
and apoptosis.
Materials and Methods: We searched the MEDLINE, EMBASE, and Scopus databases
from their inception points through December 2018 for observational studies. The
pooled relative risks (RRs) with corresponding 95% CIs were calculated using randomeffects or fixed-effects models. The Newcastle-Ottawa scale was employed to assess the
quality of the included studies.
Results: A total of 9 publications were included in this meta-analysis. An overall
analysis of the highest versus lowest intake levels revealed that circulating vitamin D
level was protectively associated with risk of RCC 0.76 (95% CI: 0.64-0.89, P=0.001),
with no evidence of heterogeneity (I2=38.8%, P=0.162). In addition, dietary vitamin D
intake was associated with a reduced risk of RCC (RR: 0.86; 95% CI: 75-0.99, P=0.030).
Statistical heterogeneity was not identified (I2=28.8%, P=0.199). Subgroup analyses
results showed the gender differences, and the associations were significant in results
with women participants (RR: 0.70; 95% CI: 0.55-0.88) and case-control studies (RR:
0.80, 95% CI: 0.67-0.95).
Conclusion: Higher circulating vitamin D level and higher dietary vitamin D intake
both might be associated with a reduced risk of RCC. Further high-quality randomized
controlled trials are required in the future to confirm our results.

INTRODUCTION
Renal cell carcinoma (RCC) remains one
of the most lethal urological malignancies, and
approximately 80% of kidney malignant tumors
are RCC (1, 2). Worldwide, RCC is the sixth most
commonly diagnosed cancer in men and the 10th
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in women, accounting for 5% and 3% of all oncological diagnoses, respectively (3, 4). In addition, there are more than 270.000 new cases of
RCC yearly, resulting in 116.000 deaths (5). Obesity, hypertension, family history, and smoking
are well-established environmental risk factors of
RCC (6-9). Moreover, research suggests that some
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dietary risk factors, including consumption of vegetables, fruits, oils, and meat products, play a
role in RCC etiology (10-13). However, these environmental factors may not completely explain the
etiology of this malignancy.
Vitamin D is produced in the body after
exposure to UV radiation from sunlight and is
also ingested from some foods and supplements
(14). Furthermore, vitamin D is metabolized into
circulating 25-hydroxyvitamin D [25(OH)D] in
the liver, which is the primary circulating form of
vitamin D (15). An increasing number of studies
have explored concerning possible links between
vitamin D and anticancer properties (16-18). Circulation vitamin D is primarily bound to vitamin
D-binding protein (DBP), which can play a role
in chemotaxis, macrophage activation, apoptosis
and angiogenesis (19). Recent meta-analysis shows that higher DBP concentrations are associated
with a lower overall risk of cancer (20). In addition,
because the kidney is the major organ responsible
for vitamin D metabolism and resorption, previous
studies have examined whether vitamin D status
may be related to kidney carcinogenesis (21-23).
Data from a meta-analysis of 2 cohort studies and
7 case-control studies indicate that higher levels
of circulating 25(OH)D can reduce kidney cancer
risk by 21% (24). The vitamin D receptor (VDR)
gene is reported to be associated with RCC risk
(25).
Although some studies have indicated that
the dietary intake and circulating level of vitamin
D plays a beneficial role in preventing RCC, the
limited evidence from individual studies is inconsistent. For example, a recent study that included
participants taking prescriptions of vitamin D3
recorded a significantly increased risk of RCC in
a Chinese population (26). Meanwhile, compared
with the lowest quartile, no significant association
between the highest dietary intake of vitamin D
and RCC risk were observed among several studies
(27, 28). In a large, nested case-control study, the
findings also do not support the hypothesis that
circulating vitamin D is inversely associated with
the risk of kidney cancer (23). Thus, considering
these inconsistent findings, we conducted a systematic review and meta-analysis to gain further

insight into the association between RCC risk and
dietary intake and circulating level of vitamin.
MATERIALS AND METHODS
Literature search
Two investigators independently searched MEDLINE, EMBASE, and Scopus databases from inception through February 2019. We
used the following index terms: (“vitamin D” OR
“25-hydroxyvitamin D”) AND (“renal carcinoma”
OR “renal cancer” OR “kidney cancer” OR “renal
tumors”). In addition, we searched reference lists
of eligible studies and other potentially relevant
review articles. No publication time and language
restriction were applied.
Study selection
Studies were included in our analysis if
they met the following criteria: (1) observational
study, including prospective cohort, case-control,
nested case-control, or case-cohort study; (2) studies that reported relative risk (RR), odds ratio
(OR) or hazard ratio (HR) with corresponding 95%
confident interval (CI) for dietary intake or circulating vitamin D and risk of RCC. We excluded
the people that received prescriptions of vitamin
D and used continuously. When more than one
article reported the same study, only the complete
publication was included. Two investigators independently assessed the titles and abstracts of the
articles according to the inclusion criteria. In the
full-text screening stage, the authors must reach
a consensus to determine eligible studies. Any disagreements were resolved by discussion with a
third author.
Data extraction and quality assessment
Data extraction was carried out by two
authors independently. From each publication,
we extracted the name of first author, publication year, country, study population, study design, number of cases, duration of follow-up, exposure details and adjusted ORs or RRs with 95%
CI for the highest vs. the lowest level. Differences
in data extraction between investigators were resolved by consensus.
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We used the Newcastle-Ottawa scale
(NOS) to assess the quality of the included studies, which addressed three main quality parameters: four items for selection, two items
for comparability, and three items for exposure
(case-control study) or outcome (cohort study)
assessment (29). The score of each study ranged
from 0-9 stars, and the study with a score of ≥7
was considered to have high quality.
Statistical Analysis
As the prevalence of RCC was relatively
low, ORs and HRs were considered as RRs (30). The
pooled RRs with its corresponding 95% CI was calculated to assess the association of dietary intake
and circulating vitamin D level with the risk of
RCC. The potential heterogeneity between the included studies was assessed using the Q tests and
I2 statistics. In the analysis, P <0.10 or I2>50%
was considered to substantial heterogeneity, and
the random-effects model was adopted. Otherwise,
the fixed-effects model would be used. Subgroup
analyses and meta-regression analyses were conducted to explore possible sources of heterogeneity and the impact of different variables on study
results. If more than 10 studies were included, the
sensitivity analysis was conducted to evaluate the
stability of outcomes by using method of single
study remove (31). Publication bias was assessed
using visual inspection of funnel plots and Egger
linear regression test. All statistical analyses were
performed using STATA version 12.0 (StataCorp
LP, College Station, TX, USA).
RESULTS
Literature Search
Based on the study selection criteria, we
identified 873 and 1862 potentially articles in Medline and Embase, respectively. Furthermore, we
identified 491 articles in reference lists of eligible studies. After removing the duplicates studies,
1981 potentially eligible articles were found. After title and abstract screening, 39 full text articles were assessed for eligibility. According to the
inclusion and exclusion criteria, 22 articles were

further excluded, because they were not observational studies. In addition, two articles did not report the risk of RCC, two were duplicated reports
and two involved risk of other cancers. One study
limited the cases to those who received prescriptions of vitamin D3 and used them continuously
for at least 28 days, and did not reported the dietary vitamin D intake (26).
We excluded one case-control study which reported the same study in Finland (32, 33).
Finally, nine articles, including four prospective
cohort studies, two nested-case control and four
case-control studies were included in this systematic review and meta-analysis. The flow diagram
of study selection process is shown in Figure-1.
Study characteristics
Table-1 depicted the characteristics of 9
publications. All studies were published between
1996-2019 (23, 27, 28, 34-39). Three studies were
conducted in the United States, one was conducted in seven centers in four countries in Central
and Eastern Europe, and one each was conducted
in Italy, France, Finland, China, and Denmark. A
total of 2030 RCC cases and 3044 controls were
enrolled in three case-control studies (27, 28, 37,
39). Joh et al. investigated the association between dietary vitamin D intake and RCC risk in the
Nurse’s Health Study (NHS) and the Health Professionals Follow-up Study (HPFS) cohorts of men
and women in the United States, with follow-ups
of 22 years, respectively (35). Seven studies involved both men and women, and four reported sex-specific results. The food consumption and dietary vitamin D intake from all the included studies
were assessed using a food frequency questionnaire (FFQ). Table-1 lists the quality of the studies
assessed using the NOS. Seven studies were scored
8 stars, one study was scored 7 stars, and one study was scored 5 stars in the quality assessment.
Circulating vitamin D level and risk of RCC
Four studies reported the association of
circulating vitamin D level with risk of RCC (23,
35, 36, 39). Compared with the lowest quartile of
circulating vitamin D level, the highest quartile
of circulating vitamin D was associated with de-
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Figure 1 - Flow diagram of literature searching and selection.

creased risk of RCC (RR: 0.76, 95% CI: 0.64, 0.89,
P=0.001). The statistical heterogeneity was not
identified (I2=38.8%, P=0.162) (Figure-2).
Dietary vitamin D intake and risk of RCC
Six studies reported the association of dietary intake of vitamin D level with risk of RCC (27,0
28, 34, 35, 37, 38). Figure-3 illustrates the forest plots
of the pooled results for the association between the
dietary vitamin D intake and risk of RCC. The pooled
RR was 0.86 (95% CI: 0.75-.99, P=0.030). The statistical heterogeneity was not identified (I2=28.8%,
P=0.199).
Subgroup analyses were performed according to the study design, location, gender participation, and quality as well as adjustment for alcohol
and energy intakes (Table-2). Interestingly, the re-

sults indicated that the associations were significant
among case-control studies (RR: 0.80, 95% CI: 0.670.95) and in results involving women (RR: 0.70, 95%
CI: 0.55-0.88). However, the associations were no
significant among cohort studies (RR: 0.97, 95% CI:
0.77-1.22) and men (RR: 1.02, 95% CI: 0.84-1.25).
Confounders adjusted for alcohol and energy intakes
also significantly altered the summary risk estimates.
Figures 4 and 5 shows the subgroup analyses of dietary vitamin D intake and risk of renal cell carcinoma
in different gender and study design.
Publication bias
Visual inspection of funnel plots and Egger test showed no evidence of publication
bias for dietary vitamin D intake (P=0.583)
and circulating vitamin D level (P=0.734).
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Table 1 - Characteristics of included studies in meta-analysis.
First author, Year,
Country
Joh et al., 2013
(35), United
States

Study
population

Study design

NHS

Cohort study

HPFS

Cohort study

of cases/
Sex, age, duration of No.
controls or
follow-up
cohort sizes
Women, 30 to 55
years, 22 years of
follow-up

Men, 40 to 75 years,
22 years of follow-up

72051

46380

Exposure
details

RRs or NOS quality
Highest vs. lowest ORs
(95%
analysis
scores
CI)

Dietary

Median 627 vs.
127 IU/d

0.81
(0.54,
1.22)

Circulating

80nmol/L vs.
56nmol/L

0.60
(0.35,
1.02)

Dietary

Median 627 vs.
127 IU/d

0.8 (0.5,
1.27)

Circulating

70nmol/L vs.
50nmol/L

0.66 (0.40
to 1.09)

8

Gallicchio et al.,
2014, (23), in
United States

VDPP

Nested case control Men and women, 54
to 66 years, 2.2 to
10.9 years of followup

775/775

Circulating

≥100nmol/L vs.
<25nmol/L

0.96
(0.43,
2.14)

8

Muller et al.,
2014 (36), in
France

EPIC

Nested case control Men and women, 49
to 75 years, 6.7 years
of follow-up

555/1092

Circulating

NA

0.82
(0.68,
0.99)

8

Karami, et al.,
2008 (28), in
Central and
Eastern Europe

Hospital
based
study

Case-control

Men and women, 20
to 88 years

777/1035

Dietary

High (>66%) vs.
Low (<33%)

0.81
(0.63,
1.3)

5

ATBC

Cohort study

Men, 50 to 69 years,
3 years of follow-up

29133

Dietary

>6.8 vs. <3.5μg/
day

1.5 (1,
2.3)

8

4 Italian
areas

Case-control

Men and women,
24-79 years

767/1534

Dietary

Highest one vs.
lowest one

Men: 0.92
(0.7, 1.21)
Women:
0.6 (0.42,
0.88)
Overall:
0.76
(0.57,
1.01)

7

LWHS

Cohort study

Women, 55-69 years,
8 years of follow-up

35192

Dietary

>476 vs. <3.5mg/
day

0.81
(0.45,
1.45)

8

Mellemgaard et
al., 1996 (37), in
Denmark

Born and
living in
Denmark

Case-control

Men and women, 20
to 79 years

351/340

Dietary

Men: >3.3
vs. <l.6fg
Women: >2.6
vs. <1.3mg

Men: 1.2
(0.6, 2.4)
Women:
0.6 (0.3,
1.3)

8

Li et al.,, 2019
(39), in China

Hospital
based
study

Case-control

Men and women

135/135

Circulating

≥30 vs. <20

0.30
(0.13,
0.72)

8

Wilson et al.,
2009 (34), in
Finland
Bosetti et al.,
2006 (27), in Italy

Prineas et al.,
1997 (38), in
United States

NHS = Nurse’s Health Study; HPFS = Health Professionals Follow-Up Study; VDPP = Vitamin D Pooling Project of Rarer Cancers; EPIC = EuropeanProspective Investigation
into Cancer and Nutrition; ATBC = Alpha-Tocopherol Beta-Carotene Cancer Prevention Study; LWHS = Lowa Women’s Health Study.
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Figure 2 - Forest plot for circulating vitamin D level and risk of renal cell carcinoma.

Figure 3 - Forest plot for dietary vitamin D intake and risk of renal cell carcinoma.

DISCUSSION
This meta-analysis is the first to evaluate
the associations of circulating and dietary intake
of vitamin D with risk of RCC. Circulating vitamin

D level was protectively associated with risk of
RCC. The results also indicate that a higher intake of dietary vitamin D might be associated with
a reduced risk of RCC. Interestingly, subgroup
analyses results revealed significant inverse as-
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Table 2 - Subgroup analysis for dietary vitamin D intake and the risk of RCC.
Sub-groups

Num. of sub-groups

RRs (95% CI)

I2 (%)

7

0.85 (0.75, 0.97)

27.6

Cohort study

4

0.97 (0.77, 1.22)

49.8

Case-control

3

0.80 (0.67, 0.95)

0

United States

3

0.81 (0.61, 1.06)

0

Europe

5

0.88 (0.75, 1.03)

58.2

Women

4

0.70 (0.55, 0.88)

0

Men

4

1.02 (0.84, 1.25)

41.1

High (NOS score＞6)

6

0.88 (0.74, 1.04)

36.3

Low (NOS score ≤6)

1

0.81 (0.63, 1.04)

-

Yes

2

0.95 (0.75, 1.20)

85.6

No

6

0.81 (0.69, 0.97)

0

Yes

6

0.97 (0.78, 1.22)

47.6

No

2

0.79 (0.66, 0.94)

0

Overall
Study design

Locations

Gender

Study quality

Adjustment
Alcohol drinking

Energy intake

sociations between dietary vitamin D intake and
RCC risk in the case-control studies but not in the
cohort studies. In addition, we found that dietary
vitamin D intake significantly reduced RCC risk
among women participants.
The possible relation between vitamin D
and RCC risk was first explored with regard to circulating 25(OH)D levels, which are accepted as a
biomarker of vitamin D status. Previous studies
reported that circulating 25(OH)D level was inversely associated with RCC risk (23, 40). Besides, similar to the findings of our meta-analysis, many

researchers provided direct or indirect evidence for
association between vitamin D and risk of RCC.
For example, black people have a higher risk of
RCC than white people in the United States, with
vitamin D deficiency being common among black
individuals (35). One cross-sectional study assessed the association between latitude and incidence
rates of kidney cancer in 175 countries, finding
that lower levels of UV irradiation were independently associated with higher kidney cancer risk
(41). An occupational cohort study reported that
high level of occupational sunlight exposure had

739

IBJU | VITAMIN D AND RENAL CELL CARCINOMA RISK

Figure 4 - Subgroup analyses of dietary vitamin D intake and risk of renal cell carcinoma in different gender.

Figure 5 - Subgroup analyses of dietary vitamin D intake and risk of renal cell carcinoma in different study design.
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a reduced kidney cancer risk among Swedish men
construction workers (42).
Vitamin D is primarily metabolized within
the kidneys, but the mechanism of vitamin D on
RCC remains unclear. The possible explanation
might be attributed to several reasons. First, the
anti-cancer effects of vitamin D may derive from
modulating cell proliferation and differentiation
in immunity (17). In vitro and in vivo studies have
shown that vitamin D and its metabolites, including 25(OH)D and 1, 25-(OH)D, could regulate the
expression of many proteins and suppress tumorigenesis by inhibiting cell proliferation and inducing cell differentiation and apoptosis (28, 43). Second, vitamin D also has anti-inflammatory and
anti-oxidative effects (44, 45), while inflammatory
molecules can promote RCC progression (46). A
recent in vitro experiment showed that vitamin
D3 can significantly suppress NF-κB activation
and adhesion molecules in RCC cells, which provide a mechanistic explanation for the association
among low vitamin D status, local inflammation
and increased expression of adhesion molecules
among RCC patients (47). Third, serum 25(OH)D
can bind to circulating DBP, which may directly
play an anti-cancer role by scavenging extracellular actin and preventing actin release into
the circulation to cause tissue injury or cell death.
DBP may also activate macrophages and induces
apoptosis (33). Many case-control and prospective
studies have demonstrated that serum 25(OH)D is
inversely associated with the risk of developing
hypertension, diabetes and possibly obesity, which are also risk factors for kidney cancer (48, 49).
Fourth, the anti-cancer effect of 25(OH) d may be
related to the inhibition of tumor angiogenesis,
invasion and metastasis in tumor (39). In addition,
previous evidence showed that low serum 25(OH)
D status was associated with IL-6/STAT3 hyper-activation among clear cell RCC (ccRCC) patients,
and promote cell proliferation (50).
Our meta-analysis also found that dietary
intake of vitamin D was associated with reduced
risk of RCC. However, a prospective cohort study
have yielded inconsistent results in Finland, which found no significant evidence of an interaction
between dietary vitamin D intake or use of vita-

min D supplements and RCC risk (34). By contrast,
the results of risk estimates indicated an increased
RCC risk associated with vitamin D intake. A previous study found that vitamin D supplementation
might increase the risk of kidney stones among
postmenopausal women (51). In addition, two studies reported by Mellemgaard et al. and Prineas et
al. found that vitamin D intake did not reduce the
risk of RCC (37, 38). These different findings might be explained by several reasons. First, studies
have shown that low vitamin D status is mainly
attributed to a lack of exposure to sunlight, with
dietary vitamin D intake only accounting for a
proportion of circulating 25(OH)D levels. Furthermore, dietary vitamin D intake may have been low
in the populations of the included studies, meaning they were unable to achieve optimal concentrations. Research has shown that a 10ng/mL increment in serum 25(OH)D requires a supplement
of 1500 IU/day of vitamin D (52). Interestingly,
through conducting subgroup analysis in this study, we found that the associations between dietary
vitamin D intake and risk of RCC were stronger for
women and case-control study. However, the associations were no significant in men and cohort
studies group. We conducted sensitivity analysis
using single study remove approach, and considered that the pooled results in men and cohort
studies group might be affected by the reported by
Wilson et al. (34). This cohort study only included
male smokers, and showed that vitamin D intake
was positively associated with RCC. Therefore, the
finding may not be generalizable to non-smoking
populations. The inconsistent subgroup analysis
results in our study need to be further validated
by future studies.
To our knowledge, the current values to
classify vitamin D sufficiency and deficiency are
still controversial. Furthermore, the utility of vitamin D status screening versus supplementation
strategies still remains surrounded by uncertainties (18). Recently, McCullough et al. pooled 5706
colorectal cancer and 7107 control participants
from 17 cohorts, and identify optimal concentrations of circulating 25(OH)D levels (30-40ng/mL)
for colorectal cancer risk reduction (53). However,
the optimal 25(OH)D levels for RCC reduction re-
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mains unclear. In this meta-analysis, we did not
examine the dose-response relationship between
circulating and dietary intake of vitamin D and
risk of RCC due to the small number of included
study and lack of dietary intake and circulating
vitamin D dose in some studies. We believe that
these issues deserve further discussion.
Our study has several strengths. The summary risk estimates of this meta-analysis were based on several large sample studies such as the
Nurse’s Health Study, Health Professionals Follow-up Study, and Alpha-Tocopherol, Beta-Carotene
Cancer Prevention Study. Several studies had a
prospective design and long duration of follow-up.
No significant heterogeneity was observed between the included studies. Furthermore, most of the
included studies were high quality and adjusted
for several potential confounding factors such as
age, sex, body mass index, smoking status, and
energy intake, which increased the accuracy of the
pooled results and improved the strength of the
evidence. However, the present meta-analysis had
several limitations. First, the number of included
articles was limited. Only case-control and cohort
studies were examined in our meta-analysis because randomized clinical trials in this area are
still lacking. Second, we assessed the association
between dietary intake of vitamin D and RCC risk,
but studies that reported supplemental vitamin D
were removed from our analysis because of the
potential limitations of the use of vitamin supplements. Finally, to our knowledge, although dietary
vitamin D intake accounting for a proportion of
circulating vitamin D levels, the circulating vitamin D level is mainly determined by UV radiation
from sunlight. However, this part of the exposure cannot be evaluated in this study at present.
Therefore, it is needed to be further explored and
analyzed in the future observational studies.
CONCLUSION
Overall, this meta-analysis found that higher dietary vitamin D intake and higher circulating vitamin D level both might be associated
with a reduced risk of RCC. In addition, the effects
of vitamin D intake were more evident in case-

-control studies and in women participants. Considering the limitations of the included studies,
further high-quality randomized controlled trials
are necessary to confirm the results of our study
and provide more conclusive evidence.
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COMMENT
Doctor Wu and colleagues from China conducted an important meta-analysis of observational
studies on dietary and circulating levels of vitamin D and its relationship to the risk of renal cell carcinoma (RCC) (1). The authors based their scientific research on well-known international databases from
inception through February 2019. They observed that both the level of circulating vitamin D and the
increase in dietary intake of the same vitamin may be associated with reduced risk of RCC.
Malignant kidney tumors are increasingly on the rise. In the USA, in 2018, 63,000 new cases
emerged and about 15,000 individuals died from kidney cancer, in addition to a quantitative of 350,000
new cases of the disease worldwide. Among the various histological subtypes of renal cancer, RCC is the
most common (75% of cases) (2), with a high incidence of recurrence (30-40%) and the development of
metastatic disease (10%) for the lung, bone, brain, liver and adrenal glands during an interstitium of five
years (3). The etiology is still unknown, but it is believed that some genetic polymorphisms increase the
susceptibility to the development of the disease (4).
The literature describes that the Vitamin D nuclear receptor (VDR), which controls vitamin D
activity, could influence the expression of hundreds of genes,
including crucial genes in cell-cycle regulation, differentiation, and cancer pathology, being therefore greatly affected by these genetic polymorphisms (5, 6). In addition, ideal vitamin D stores in the
body are also important since low serum concentrations of 25-hydroxyvitamin D (25 [OH] D) (form of
primary vitamin D storage) have been associated with increased morbidity and mortality for cardiovascular disease and cancer (6).
Vitamin D (“bone vitamin”) is a hormone synthesized in the skin through an isomerization reaction catalyzed by type B ultraviolet radiation (UV-B), in which the active form regulates the metabolism of calcium and phosphorus (7). The vitamin D nutritional recommendation, in relation to dietary
consumption, are stipulated by the Daily Recommendation (Recommended Dietary Allowances - RDA)
(8). Although few studies relate dietary vitamin D to health measures, most guidelines state that serum
25 (OH) D concentration <12 ng / mL indicates frank deficiency and 12 - 20 ng / mL is insufficient
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for optimal bone health. However, establishing an
optimal serum 25 (OH) D concentration has proven more controversial. The Institute of Medicine
(IOM) guidelines chose 20 ng / mL as sufficient for
97.5% of the population (8) while the Endocrine
Society classified> 30 ng / mL as satisfactory and
20 - 30 ng / mL as insufficient (9). For practical
and biological purposes, the IOM recommends a
daily intake of 600 IU (40 IU = 1 µg) for individuals between 1 and 70 years old and 800 IU for individuals over 71 years old (8), remembering that

the main dietary sources are fish from cold water,
such as salmon and tuna, and vegetable sources
such as vegetable oils (10).
In summary, correlating dietary vitamin D
intake to circulating levels of the same vitamin is
essential and can be associated with reduced risk
of RCC (1). Maintaining healthy eating habits with
regular exposure to sunlight can represent the way
to improve vitamin D status and promote kidney
health. However, more studies are needed to confirm the data obtained with this meta-analysis.
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ABSTRACT

ARTICLE INFO

Purpose: To describe the otorhinolaryngological adverse effects of the main drugs used
in urological practice.
Materials and Methods: A review of the scientific literature was performed using
a combination of specific descriptors (side effect, adverse effect, scopolamine,
sildenafil, tadalafil, vardenafil, oxybutynin, tolterodine, spironolactone, furosemide,
hydrochlorothiazide, doxazosin, alfuzosin, terazosin, prazosin, tamsulosin,
desmopressin) contained in publications until April 2020. Manuscripts written in
English, Portuguese, and Spanish were manually selected from the title and abstract.
The main drugs used in Urology were divided into five groups to describe their
possible adverse effects: alpha-blockers, anticholinergics, diuretics, hormones, and
phosphodiesterase inhibitors.
Results: The main drugs used in Urology may cause several otorhinolaryngological
adverse effects. Dizziness was most common, but dry mouth, rhinitis, nasal congestion,
epistaxis, hearing loss, tinnitus, and rhinorrhea were also reported and varies among
drug classes.
Conclusions: Most of the drugs used in urological practice have otorhinolaryngological
adverse effects. Dizziness was most common, but dry mouth, rhinitis, nasal congestion,
epistaxis, hearing loss, tinnitus, and rhinorrhea were also reported. Therefore, doctors
must be aware of these adverse effects to improve adherence to the treatment and to
minimize damage to the health of patients.

INTRODUCTION
The treatment of urological disorders such as
urinary tract infection and erectile dysfunction has
spread to several medical specialties besides Urology,
including among others, general practitioners. It is
important to emphasize that drugs, especially when
administered orally, may have effects on other parts
of the human body besides the genitourinary tract
(1). In addition to reducing the adherence of patients
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to treatment, the adverse effects may generate serious
risks to the health of patients and hinder the management of urological diseases. Researchers are always
looking for new drugs with better efficacy, safety,
and tolerability (2). However, doctors must know the
adverse effects of drugs to contraindicate their use
or at least detect them promptly aiming minimizing
the damage to the patient’s health. This study aims to
describe the otorhinolaryngological adverse effects of
the main drugs used in urological practice.
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MATERIALS AND METHODS
A review of the scientific literature was
performed using a combination of specific descriptors (side effect, adverse effect, scopolamine,
sildenafil, tadalafil, vardenafil, oxybutynin, tolterodine, spironolactone, furosemide, hydrochlorothiazide, doxazosin, alfuzosin, terazosin, prazosin,
tamsulosin, desmopressin) contained in publications until April 2020. Manuscripts written in
English, Portuguese, and Spanish were manually
selected from the title and abstract. Studies that
did not provide information sufficient for analysis
were excluded. Additional bibliographical research was carried out to provide specific information
on the drugs used in urological practice. The necessary information and data were extracted from
the selected studies. The main drugs used in urology were divided into five groups: alpha-blockers,
anticholinergics, diuretics, hormones, and phosphodiesterase inhibitors.
RESULTS
Alpha-blockers
Alpha-1 adrenergic receptor blockers
(α-blockers) are widely used in the management
of patients with benign prostatic hyperplasia but
were originally developed for the treatment of
systemic arterial hypertension (3). Examples of
drugs in this group are doxazosin, terazosin, prazosin, alfuzosin, and tamsulosin. The blocking of
alpha-1 adrenergic receptors in the genitourinary
tract promotes relaxation of the smooth muscle of
the prostate, urethra, and neck of the bladder with
a consequent decrease in pressure in the prostate
urethra and facilitating urinary flow (3).
Because of the distribution of alpha-1
adrenergic receptors in various organs and systems, the adverse effects that may occur during
treatment with these drugs involve, but are not
limited to, postural dizziness, lethargy, fatigue,
fluid retention, rhinitis, sexual dysfunction, asthenia, syncope, headache, visual clouding, nasal
congestion and xerostomia (3-6). Third-generation
alpha-1 adrenergic blockers (alfuzosin, tamsulosin)
are considered “uro-selective” and are rarely associated with adverse cardiovascular or central ner-

vous system effects and can be safely prescribed
in contrast to their predecessors (doxazosin, terazosin, prazosin) (7, 8). Dizziness and rhinitis have
been described as adverse effects of tamsulosin (9).
Anticholinergics
Scopolamine is the main non-selective antagonist drug of acetylcholine muscarinic receptors used in Urology (10, 11). In the genitourinary
tract, it promotes an increase in bladder capacity,
decreasing the frequency of contractions of the
detrusor muscle, and delaying the initial desire to
urinate (12). In otorhinolaryngology, this drug can
be used transdermal in some patients to prevent
and treat motion sickness (10). It is also useful in
suppressing pendular nystagmus and downbeat
nystagmus since the drug acts on the muscarinic
receptors present in the medial vestibular nucleus,
a structure responsible for maintaining the eyes in
an eccentric position (13).
The main adverse effects of anticholinergics, especially scopolamine, are increased intraocular pressure, xerostomia, dizziness, visual
clouding, and decreased concentration, micturition dysfunction, tachycardia, and sleepiness
(14, 15). Transdermal administration of scopolamine was developed to reduce serious adverse
effects and maintain the action of the drug over
an extended time (approximately 72 hours), with
xerostomia being the main adverse effect when
administered by this route (11). After transdermal administration, adverse effects on the central
nervous system (disorientation, memory disorders, dizziness, restlessness, hallucinations, confusion, and insomnia) have been reported with
low frequency (16). No significant influence on
the sense of smell was identified after the systemic administration of scopolamine hydrobromide (17).
Oxybutynin and tolterodine are powerful
antagonists of muscle receptors (18) and have
been used in the treatment of overactive bladder
for over 40 years (19, 20). The adverse effects
of these drugs differ little from those associated
with scopolamine; xerostomia, visual clouding,
constipation, erythema, fatigue, sweating, dizziness, cognitive changes, sleepiness, and urinary
retention have been reported in the literature (18,

748

IBJU | OTORHINOLARYNGOLOGICAL ADVERSE EFFECTS

19, 21, 22). Epistaxis, characterized by the nasal-mucosa dryness as the main factor, was reported
as an adverse effect of oxybutynin but was seen
in one patient only (23). Facial flushing is another
frequent adverse effect due to vasodilation that can
play a role in triggering epistaxis (23). In comparison to oxybutynin that acts mainly on the subtypes
M1 and M3 of muscle receptors and is more present
in the parotid than in the bladder, tolterodine acts
on subtypes M2 and M3 muscle receptors and has
fewer adverse effects because it reaches the bladder
more than any other areas of the body (20). The study by Paquette et al. evaluated the cognitive performance of patients who used anticholinergic drugs;
dizziness was the most frequently reported adverse
effect that was observed in 3% of people who used
oxybutynin, 1.8% who used tolterodine, and 1.6%
on placebo (24).

Aqueous rhinorrhea adverse effect was observed
during an otorhinolaryngological physical examination that coincided with the use of spironolactone (30). The clear aspect of nasal fluid,
chemo-cytological analysis, and glucose levels
ruled out the differential diagnosis of cerebrospinal fluid. Moreover, rhinorrhea ceased after the
suspension of the drug and recurred after repeated introduction (30). One possible explanation
is that spironolactone may decrease the vascular
response to norepinephrine, with the consequent
nasal vasodilator effect triggering aqueous rhinorrhea (30).
Hydrochlorothiazide is the most widely
used thiazide-type diuretic (31). Common adverse
effects of this class of drugs include nausea, dizziness, headache, polyuria, dehydration, hyponatremia, hypokalemia, and hypomagnesemia (32).

Diuretics
Diuretics are widely used for the treatment of systemic arterial hypertension and edematous states. There are several classes of diuretics drugs that act through various mechanisms
of action (25). There are three main classes of
diuretics drugs routinely used in clinical practice
that have adverse effects - loop diuretics such as
furosemide, potassium-sparing diuretics such as
spironolactone, and thiazide such as hydrochlorothiazide.
Furosemide is the main representative of
loop diuretics (26). Common adverse effects of
this class of drugs include headache, gastrointestinal disorders, hypernatremia, hypokalemia,
and dehydration (27). Its otorhinolaryngological
effects include hearing loss, tinnitus, and dizziness/vertigo (28). Ototoxicity is a relevant adverse effect that can be transient or permanent (29).
Several investigations to elucidate the ototoxicity mechanisms of furosemide have been performed, but they are still unknown (29). Methods
to avoid ototoxicity include slow and continuous
infusion instead of bolus injection, use of fractionated oral doses, and even the quantification
of blood levels to avoid the serum concentration
of furosemide above 50µg/mL (29).
Spironolactone is a diuretic aldosterone
antagonist and potassium-sparing diuretic (26).

Hormones
Desmopressin (DDAVP) is an analog of
vasopressin and is a potent agonist of the vasopressin-2 receptor (VR2) used in the management
of diabetes insipidus, night enuresis, and hematological disorders (33). DDAVP increases water
reabsorption by acting on the renal tubules, with
the consequent increase in urinary osmolality
and a decrease in urinary volume (34).
Vasopressin type 2 receptors are also
found in other sites besides the kidney such as
the inner ear and vascular endothelium (35). The
use of desmopressin may be associated with a
worsening of endolymphatic hydrops in the inner ear through the presence of VR2 in the endolymphatic sac (36-39). These receptors are also
associated with increased levels of clotting factor
VIII, von Willebrand factor, and tissue plasminogen activator in endothelial cells (35). A systematic review suggested the use of DDAVP in
otorhinolaryngological surgical procedures as a
prophylactic agent in the perioperative period
and as an intervention agent in postoperative
bleeding (40).
Desmopressin has few adverse effects
with the most common being facial flushing.
Other adverse effects include headache, decreased blood pressure, tachycardia, fatigue, and dizziness (33, 41, 42).
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Phosphodiesterase inhibitors
Initially developed for the control of systemic arterial hypertension and angina pectoris,
phosphodiesterase-5 inhibitors (iPDE5) are now
widely used for the management of penile erection when this action has been observed as an
adverse effect of a drug (43). Sildenafil, tadalafil, and vardenafil are the main representatives
of iPDE5. The most frequently reported adverse
effects associated with the use of these drugs are
headache, facial flushing, dyspepsia, nasal congestion, rhinitis, visual disorders, and myalgia
(44). Otorhinolaryngological adverse effects associated with the use of iPDE5 include sudden
hearing loss, usually unilateral, occurring in the
first three days after using the drug and frequen-

tly associated with tinnitus, dizziness, or vertigo
(44), epistaxis has also been observed with some
patients (6).
The main otorhinolaryngological adverse
effects of drugs most commonly used in urological practice are listed in Table-1.
CONCLUSIONS
Most of the drugs used in urological practice have otorhinolaryngological adverse effects.
Dizziness was most common, but dry mouth, rhinitis, nasal congestion, epistaxis, hearing loss,
tinnitus, and rhinorrhea were also reported. Therefore, doctors must be aware of these adverse
effects and identify them early to minimize pos-

Table 1 - The main otorhinolaryngological adverse effects of drugs most commonly used in urological practice.
Class

Alpha-blocker

Anticholinergic

Diuretic

Hormone

Drug

Adverse effects

Doxazosin

Rhinitis, nasal congestion, xerostomia

Terazosin

Rhinitis, nasal congestion, xerostomia

Prazosin

Rhinitis, nasal congestion, xerostomia

Alfuzosin

Rhinitis, nasal congestion, xerostomia

Tamsulosin

Dizziness, rhinitis

Scopolamine

Xerostomia, dizziness, suppression
of pendular nystagmus and downbeat
nystagmus

Oxybutynin

Xerostomia, dizziness, epistaxis

Tolterodine

Xerostomia, dizziness

Furosemide

Hearing loss, tinnitus, dizziness/vertigo

Spironolactone

Rhinorrhea

Hydrochlorothiazide

Dizziness

Desmopressin

Endolymphatic hydrops, dizziness,
procoagulant effects

Sildenafil
Phosphodiesterase inhibitor

Tadalafil
Vardenafil
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Nasal congestion, rhinitis, sudden
hearing loss, tinnitus, dizziness/vertigo,
epistaxis
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sible damage to the health of patients and poor
adherence to treatments, or even contraindicate
the use of some drugs.
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ABSTRACT

ARTICLE INFO

Objectives: To evaluate the impact of COVID-19 on clinical and surgical practice, educational
activities, health and lifestyle behavior of Brazilian urology residents.
Materials and Methods: A web-based survey was sent to 468 Brazilian urology residents
from postgraduate years (PGY) 3 to 5 to collect data on clinical practice and training after
4 months of COVID-19. We also assessed health-related and behavior changes, rate of
infection by SARS-CoV-2, deployment to the front line of COVID-19, residents’ concerns,
and access to personal protective equipment (PPE).
Results: Massive reductions in elective and emergency patient consultations, diagnostic
procedures and surgeries were reported across the country, affecting PGY 3 to 5 alike.
Most in-person educational activities were abolished. The median damage to the urological
training expected for 2020 was 6.0 [3.4 -7.7], on a scale from 0 to 10, with senior residents
estimating a greater damage (P< 0.001). Educational interventions developed included
online case-based discussions, subspeciality conferences and lectures, and grand rounds.
Most senior residents favored extending residency to compensate for training loss and most
younger residents favored no additional training (p< 0.001). Modifications in health and
lifestyle included weight gain (43.8%), reduced physical activity (68.6%), increased alcoholic
intake (44.9%) and cigarette consumption (53.6%), worsening of sexual life (25.2%) and
feelings of sadness or depression (48,2%). Almost half were summoned to work on the
COVID-19 front-line and 24.4% had COVID-19. Most residents had inadequate training
to deal with COVID-19 patients and most reported a shortage of PPE. Residents’ concerns
included the risk of contaminating family members, being away from residency program,
developing severe COVID-19 and overloading colleagues.
Conclusions: COVID-19 had a massive impact in Brazilian urology residents´ training, health
and lifestyle behavior, which may reflect what happened in other medical specialties. Studies
should confirm these findings to help developing strategies to mitigate residents’ losses.
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INTRODUCTION

MATERIALS AND METHODS

COVID-19 led to profound changes in
the medical scenario worldwide, including a
massive reduction of face-to-face medical consultations and suspension or postponement of
elective surgical procedures (1, 2). In addition,
it caused a redeployment of health professionals to work at the front line caring for infected patients (3, 4). Urological practice was
immensely affected. A recent survey conducted
among Brazilian urologists showed an enormous reduction of patient visits, elective, and
emergency surgeries, as well as a drastic reduction of income all over the country (5).
Urology residency programs have been
facing problems that include not only the major
cutback of residents’ participation in medical visits and surgeries, but also the reduction of educational and scientific activities (3, 4, 6, 7). Moreover, residents represent a large component of the
workforce at various health facilities and in many
hospitals they have become critical at the front
line of care for patients with COVID-19 (3, 4).
Urology residents have dealt with major
challenges not only in terms of medical training, but also regarding their personal lives,
health and well-being. Social distancing, fear
of contamination and/or transmitting the disease to relatives and reduction of income are
some of the problems and concerns affecting
medical residents. Consistent with this, a significant proportion have been experiencing anxiety and depression disorders (8, 9).
While the pandemic numbers went down
in many countries for some time, a second wave
is effective in many regions (US, Europe) (10,
11). Some countries like Brazil, Argentina and
India persist with high COVID-19 infection rates (10, 12). As a result, a significant detrimental impact on urology training has occurred and
should remain indefinitely in many countries.
Considering the unique behavior of COVID-19 in Brazil, we hypothesized that Brazilian urology residents were severely impacted
in their training, health and personal lives and
that the impact on urology training was more
severe for senior residents.

This study was approved by the Research Ethics Committee of the University of Sao Paulo School of Medicine (project number CAPPESQ
13029/2020) and informed consent was obtained
from all participants.
An electronic survey was emailed to 468
eligible urology residents from postgraduate years
(PGY) 3 to 5 registered in the Brazilian Society of
Urology, with no incentives for completion. The first
e-mail inviting the residents to participate was sent
on June/11/2020 and data collection was closed on
June/19/2020, when the whole country had lived the
third month of social distance officially recommended by state and federal sanitary authorities
The primary goal was to collect data on
resident’s clinical practice and urological training
since the beginning of COVID-19. The survey included an assessment of socio-demographic, clinical
practice, educational, health-related and behavior
parameters. The invitation e-mail contained a link to
a 39 questions, web-based survey see (Supplementary Questionnaire in Appendix). Most questions were
closed-ended, multiple choice. One question evaluated the subjective degree of damage to the urological
training based on the residents’ educational expectations for 2020. It was evaluated with a visual analog
scale ranging from zero to ten, in which “zero” was
the least possible educational damage.
We also investigated alternative educational
activities that were implemented by urology residency programs such as web meetings, web conferences and online education programs.
We investigated the number of residents that
were infected by SARS-CoV- 2, the deployment to
the front line of COVID-19 and other aspects associated with residents’ fears and concerns, and access
to personal protective equipment. Changes in health
parameters and behaviors such as body weight, physical activities, alcohol and tobacco consumption and
sexual life were also evaluated.
Finally, based on the continental dimensions
of Brazil and the varying incidence rates of COVID-19
and stages of economic opening, we compared data
from states that were among the lowest incidence rates at the time of the survey (Minas Gerais, Goias, Rio
Grande do Sul and Parana) with those among the
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highest incidence states (São Paulo and Rio de
Janeiro) (12).
Data collection and Statistical analyses
Data were initially elaborated using
Survey Monkey® software online. Quantitative
variables were expressed as medians and interquartile ranges, while qualitative variables were
expressed as absolute values, percentages, or
proportions. Student´s t or ANOVA was used to
compare continuous variables.
Categorical variables were compared
using the Chi-squared or Fisher’s exact test. Associations were described as Odds Ratios with
respective confidence intervals. All tests were
2-sided and a p value < 0.05 was considered
statistically significant. GraphPad Prism, version 8.0.4, San Diego-CA, USA, was used for
data analysis
RESULTS
A total of 275 (58.7%) subjects completed the
survey. Most respondents (90.5%) were men, and the
median age was 30 years [28-31]. Ninety (32.7%) participants were from PGY 3, 90 (32.7%) from PGY 4
and 95 (34.6%) from PGY 5. The distribution of participants was proportional to the actual distribution of
Brazilian urology residents across the country’s five
different geographic regions (supplementary material; p=0.632).
Impact of Covid on residents’ clinical and surgical activities
Major reductions in elective and emergency patient consultations, diagnostic procedures and surgeries were reported by residents from
all states. Similar reductions of elective visits
(p=0.398), emergency visits (0.092), minor surgeries (p=0.344), major surgeries (p=0.107), and diagnostic procedures (p=0.159) were observed across
residents from PGY 3, 4 and 5. There were no differences between states with highest vs lowest incidence of COVID-19 (Table-1).
Impact on educational activities
The impact of COVID-19 on urology residents’ educational program and scientific activities

is shown in Table 2, with major reductions in general
urology and subspecialty meetings in addition to in-person practical educational activities.
The median estimated damage to the urological training expected for 2020 in a scale from 0 to
10 was 6.0 [3.4-7.7]. PGY 4 and 5 residents estimated a greater damage for their training than PGY 3
(P< 0.001; Figure-1). Residents living in states with
highest incidence of COVID-19 did not differ from
those living in lowest incidence states (p=0.777).
Educational initiatives during the pandemic
Since the start of COVID-19 pandemic, educational interventions developed by residency programs to compensate for the deprivation of training
were frequent and included: case based discussions,
journal club web meetings, subspeciality web conferences, pre-recorded video lectures, online courses
and online general urology department grand rounds (Table-2). Asked about their preferred educational
activities, online courses and lectures were chosen as
their favorite instructional method by 48.1% of the
urology residents, case-based discussions web meetings by 38.2% and didactic podcasts by 14.6%.
Regarding measures that should be adopted
to compensate for the loss of their urological training in 2020, 147 (53.6%) suggested postponing the
finishing date of the residency program, 57 (20.8%)
suggested additional training in specific subspecialties and 70 (25.6%) required no compensation. Urology residents’ perceptions regarding the need for additional training were significantly different according
to postgraduate year, with senior residents favoring
extending residency for some months and younger
residents favoring no additional training (p< 0.001;
Figure-1).
Impact on residents’s health
The impact of COVID-19 on urology residents’ health is shown in Table-3. A total of 148
(53.8%), 54 (19.6%) and 73 (26.6%) considered themselves healthy, moderately healthy and not healthy, respectively. Weight gain was reported by 43.8%
and 68.6% reported a reduction of physical activities.
Of the 28 (11.4%) participants who declared being
tobacco smokers, cigarette consumption increased
for 15 (53.6%) and decreased for 2 (7.1%) residents.
Among the participants who drink alcoholic bevera-

755

IBJU | IMPACT OF COVID ON BRAZILIAN RESIDENTS

Supplementary Material: Geographic regions in Brazil and state distribution of the 275 participants of the survey
Geographic region / State

N* (%)

Actual state distribution** (%)

Southeast

180 (65.4)

316 (67.3)

São Paulo

102 (37.1)

188 (40.1)

Minas Gerais

26 (9.5)

57 (12.1)

Rio de Janeiro

48 (17.4)

64 (13.6)

Espirito Santo

4 (1.4)

7 (1.5)

South

24 (8.7)

48 (10.1)

Paraná

12 (4.3)

28 (5.9)

Rio Grande do Sul

11 (4.0)

14 (2.9)

Santa Catarina

1 (0.4)

6 (1.3)

42 (15.3)

68 (14.4)

Alagoas

0 (0.0)

0 (0.0)

Bahia

12 (4.3)

15 (3.2)

Ceara

12 (4.3)

17 (3.5)

Maranhão

0 (0.0)

0 (0.0)

Paraíba

0 (0.0)

0 (0.0)

Pernambuco

12 (4.3)

30 (6.4)

Piauí

0 (0.0)

0 (0.0)

Rio Grande do Norte

6 (2.4)

6 (1.3)

Sergipe

0 (0.0)

0 (0.0)

Center-West

24 (8.7)

33 (7.1)

Federal District

8 (2.9)

13 (2.8)

Goias

11 (4.0)

9 (1.9)

Mato Grosso

2 (0.7)

3 (0.7)

Mato Grosso do Sul

3 (1.1)

8 (1.7)

North

5 (1.8)

6 (1.2)

Acre

0 (0.0)

0 (0.0)

Amapá

0 (0.0)

3 (0.6)

Amazonas

4 (1.4)

3 (0.6)

Para

0 (0.0)

0 (0.0)

Rondônia

0 (0.0)

0 (0.0)

Roraima

0 (0.0)

0 (0.0)

Tocantins

1 (0.4)

0 (0.0)

Northeast

* Urology residents who participated in the survey
**Official state distribution of urology residents who received invitation for the survey
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Table 1 - Impact of COVID-19 on Brazilian urology residents’ clinical practice.
Practice activity

%

Elective patient visits
Remained stable

5.9

Decreased up to 25%

8.7

Decreased 25 to 50%

20.7

Decreased 50 to 75%

28.0

Decreased > 75%

36.7

Emergency patient visits
Remained stable

31.3

Decreased up to 25%

20.0

Decreased 25 to 50%

25.8

Decreased 50 to 75%

12.4

Decreased > 75%

10.5

Minor surgeries*
Remained stable

4.4

Decreased up to 25%

9.1

Decreased 25 to 50%

8.0

Decreased 50 to 75%

13.8

Decreased > 75%

64.7

Endoscopic surgeries**
Remained stable

14.2

Decreased up to 25%

13.9

Decreased 25 to 50%

25.9

Decreased 50 to 75%

17.1

Decreased > 75%

28.9

Major surgeries***
Remained stable

16.8

Decreased up to 25%

13.5

Decreased 25 to 50%

22.3

Decreased 50 to 75%

18.9

Decreased > 75%

28.5

Diagnostic procedures
Remained stable

9.8

Decreased up to 25%

7.6

Decreased 25 to 50%

16.7

Decreased 50 to 75%

19.6

Decreased > 75%

46.2

Telemedicine implementation
Yes

28.1

No

71.9

* i.e. vasectomy, circumcision, hydrocelectomy
** i.e. transurethral resection of prostate, transurethral resection of bladder tumor, ureterolithotripsy
*** i.e. oncological, laparoscopic surgeries, kidney transplantation
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Table 2 – Impact on educational activities during COVID-19.
Educational and scientific activities cancelled durin COVID-19

%

General urology department grand rounds

53.8

Subspecialty conference

25.8

Interdisciplinary conference

29.1

Morbidity and mortality meeting (M&M)

16.0

Core Curriculum lecture

38.5

Journal clubs meeting

26.2

Bedside clinical teaching

54.2

Educational and scientific activities developed during COVID-19

%

None

10.9

Case based discussion webmeeting

68.3

Subspecialty webconference

40.7

Pre-recorded video lectures

56.0

Online courses

17.4

Journal clubs webmeeting

54.9

Online general urology department grand rounds

60.0

Figure 1-a) Damage to urological learning in 2020 as estimated by residents from postgraduate years 3, 4 and 5 and b)
Percentage of residents from postgraduate years 3, 4 and 5 who favor extending the residency program
B

A

PGY3: Postgraduate year 3; PGY4: Postgraduate year 4; PGY5: Postgraduate year 5
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Table 3 - Health parameters during COVID-19.
Health parameters

%

Weight
Reduced

14.6

Stable

41.6

Increased

43.8

Physical activity
Reduced

68.6

Stable

20.4

Increased

10.9

Alcoholic beverages intake*
Reduced

14.1

Stable

41.0

Increased

44.9

Satisfaction with sexual life
Satisfied

25.2

Neither satisfied nor dissatisfied

59.5

Dissatisfied

15.3

Sexual life during COVID-19 (compared to pre-COVID-19)
Worsened

25.2

Unchanged

59.5

Improved

15.3

*participants who reported not drinking alcoholic beverages were removed from calculations

ges, increased consumption was reported by 44.9%.
A total of 169 (61.68%), 44 (16.06%) and 61 (22.26%)
considered themselves satisfied, neither satisfied nor
dissatisfied and dissatisfied with their sexual life, respectively. In comparison with their pre-pandemic sexual life, 163 (59.5%) subjects reported their sexual
life remained stable, 69 (25.2%) reported it became
worse and 42 (15.3%) reported an improvement. Feelings of sadness or depression were reported as at
least sometimes by 87 (31.7%) and frequent by 45
(16.5%) residents.

In June/2020, 67 (24.4%) of Brazilian urology residents had had COVID-19, including 18.6%
with unequivocal laboratory confirmation and 5.8%
with a diagnosis based on clinical, epidemiological
and radiological parameters. In all instances, the clinical presentation was mild or moderate and none
required hospitalization. Also, 135 (49.3%) had been
summoned up to work in the front-line treatment
of COVID-19 patients. Of those directly involved in
the treatment of patients infected by SARS-CoV-2,70
(25.4%) reported receiving adequate training to work
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with such patients while 103 (37.7%) and 100 (36.6%)
reported inadequate or no training, respectively.
Regarding the support received from their
staff/mentors during the pandemics, 140 (51.1%) of
the participants were satisfied or very satisfied, 78
(28.5%) were neither satisfied nor dissatisfied and 56
(20.4%) were dissatisfied or very dissatisfied.
Among the concerns regarding being infected with SARS-CoV-2, the risk of contaminating family members was reported by 234 (85.7%) residents,
being away from the residency program and fail to
complete their training by 174 (63.7%), developing
COVID-19 by 129 (47.2%), being away from hospital
and overloading their colleagues by 114 (41.7%) and
being summoned up to work in the front line by 53
(19.4%) residents. Fifty-two (19.0%) residents changed their housing to self-isolate and avoid the risk
of transmitting the disease to a family member. A
shortage of PPE was reported by most residents, including N-95 masks by 124 (61.4%) residents, waterproof apron by 101 (50.8%), protective glasses or face
shield by 80 (42.2%) surgical masks by 54 (28.4%)
and caps by 39 (20.3%) residents.
DISCUSSION
We have shown a massive impact of COVID-19 on urology residents’ clinical practice and
education, regardless of the post graduate year or
whether they train in a state among the highest or
lowest incidence of COVID-19. They have all experienced the cessation or postponement of elective and
preventive consultations, diagnostic procedures and
non-emergency surgeries. Training was thus severely
impaired and junior residents were less worried about
their education breach, having evaluated the damage
to their training as significantly less severe than
PGY 4 and 5 residents. Moreover, significant changes in health and lifestyle were observed, with a
great proportion of residents considering themselves not healthy (46.2%), reporting feelings of sadness or depression (48.2%), reporting weight gain
(43.8%), reduction of physical activities (68.6%),
increased alcoholic intake (44.9%) and decreased
satisfaction with sexual life (25.2%). Finally, almost half of Brazilian urology residents had been
summoned up to work in the front-line treatment
of COVID-19 patients and 24.4% had acquired CO-

VID-19 at the time of the survey.
Our study was performed in June/2020,
when Brazil ranked second among the countries with
the highest number of deaths due to COVID-19 in
the world (12, 13). As we finish the preparation of
this manuscript, in early December/2020, Brazil has
maintained a very high incidence of COVID-19 and
is experiencing a second wave as many countries
worldwide (13). Governmental guidelines supporting
economy closure or reopening and social distancing
have varied during the year and a return to more
restrictive recommendations is evolving in response
to the second wave of the pandemics. As a result, a
sustained detrimental impact on residents’ training is
to be expected.
A total of 458 eligible Brazilian urology residents received a link to the survey, of which 275
(58.7%) participated. Because we gave no incentives
to participants and we used a long questionnaire (39
questions), we consider our participation rate as very
good, and in line with recent online surveys evaluating medical residents, in which participation rates
varied from 45% to 60.8% (3, 4).The distribution of
respondents was in accordance with the actual distribution of residents throughout the different states of
the country and also regarding gender and the post
graduate year, confirming a well-balanced and representative participant distribution.
We observed a greater than 50% reduction in elective patient visits, diagnostic procedures, elective surgeries and in 22.9% of urgent
consultations. Residents from different PGY were
similarly affected. In a study that evaluated the
impact of COVID-19 in Italian residents, a severe
reduction (>40%) or complete suppression (>80%)
of training exposure ranged between 41.1% and
81.2% for “clinical” activities and between 44.2%
and 62.1% for “surgical” activities (3). The reductions were more pronounced for residents who
attended the last year of training. This possibly
reflects the heterogeneity of urological training in
various residency programs or different policies
for restriction of surgical procedures in the two
countries. Although the impact on training has
been profound among all residents in Brazil, PGY
4 and 5 residents reported more severe damage to
their education, which may reflect the perceived
opportunity of PGY 3 urology residents to com-
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pensate for their educational losses in the following two years of residency.
Urology residency programs cancelled most
educational/scientific in-person activities and developed a number of online educational programs including case based discussion and journal club web
meetings, subspeciality web conference, pre-recorded
video lectures, online courses and online general urology department grand rounds. (7, 14) Furthermore,
local, national, and international societies have implemented various educational activities such as webinars with ample access to participants that have
also contributed to mitigate residents’ educational
curtailment (6, 15, 16).
Although online activities have served as a
strong tool for medical education since the beginning
of the pandemics, people are getting exhausted with
this format (17). Being on a video call or teleconference requires more focus than face-to-face meetings
and lectures because it is harder to process non-verbal
cues like facial expressions, the tone and pitch of the
voice, and body language (17). In addition, many
of us are using video calls at work, family celebrations and interaction with friends. Everything
seems to be happening in the same place, which
further contributes to negative feelings for online
meetings. Moreover, the online meetings remind
us of the people, opportunities, and lifestyle that
we have lost temporarily.
A significant impact was observed in several
health indicators of urology residents. Almost half of
the participants considered themselves moderately
healthy (19.6%) or not healthy (26.6%). The mental
afflictions resulting from the COVID pandemic may
have an important role in this self-reported perception of general well-being as well as in the high rates of depressive feelings reported. Similar findings
have been observed with French urology residents,
of whom 56.5% reported medium to high levels of
stress (8). A survey with American urology residents demonstrated that perception of access to
personal protection equipment, local COVID-19
severity and perception of susceptible household
members are important risk factors of mental health outcomes (18). All of these risk factors were
present among Brazilian urologists.
To protect their families, many healthcare
providers have chosen to isolate themselves (19). In

our study, 20.0% of urology residents changed their
housing status, to avoid transmitting COVID-19 to a
family member. Home confinement is also a factor
that might influence alcohol misuse, physical and sexual activity (20-23). A significant decrease of physical activity has been shown in the general population
during the COVID-19 pandemic (9). In the present
study, 68.6% of the participants reported reduced
physical activity. Many reported weight gain (43.8%)
while 14.6% had weight loss. Increased alcoholic intake during the COVID-19 pandemic was reported
by 44.9% of the urology residents, which was much
higher than the 17.6% increase observed in the general adult Brazilian population (9). A similar finding
occurred regarding tobacco consumption, which increased for 53.4% of the smoking participants while
only 34.0% of the smokers in the general Brazilian
population reported increased tobacco consumption
during the pandemic (9). These numbers are alarming
and may reflect the increased distress caused by the
pandemic among health professionals.
Sexual life satisfaction is an important issue
related to mental health status. A recent study with
French urologists residents demonstrated that sexual
intercourse is a protective factors for burnout (24). In
our study, 25.2% of the urology residents reported
being dissatisfied with their sexual life. Compared to
pre-COVID-19 status, 25.18% of the respondents reported a worse sexual life. Similar findings showing
worsening of sexual life were found among urologists in Brazil and the general population (5, 25).
A clinical infection by SARS-CoV-2 was reported by 24.4% of the participants. To our knowledge, this is the first study to report on COVID-19
infection rates among urology residents and surgical
residents in general. The infection rate in Brazilian
urology residents seems much higher than expected and surpass the infection rate of 13.5% reported
by urologists in Brazil (5). A recent meta-analysis
showed that around 10% of healthcare personnel
working in hospitals had a diagnosis of COVID-19
infection and the risk was higher among nurses.(26)
In our study, none of the participants who had a clinical infection by the COVID-19 required hospitalization. This is in great contrast with the high rates of
more severe COVID-9 in Brazilian urologists, among
whom 34% required hospitalization.(5) A recent meta-analyses showed a prevalence of severe COVID-19
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of 5% among healthcare workers, while 0.5% died
because of the complications of the disease (26). Certainly, the age difference between participants in the
present study and the one with urologists in Brazil
(median of 30 and 46.0 years, respectively) was the
main reason for the observed difference in clinical
severity of COVID-19 (27).
Involvement of residents in COVID-19 care
varied substantially by specialty in different countries. Some may be caring for patients with COVID-19
during assigned rotations while others may be voluntarily redeployed to work with these patients. Half
of the participants of the present study have been
summoned up to work in the front-line care of patients with COVID-19. This is in contrast with urology
and surgery residents in Italy, of whom only 7.7%
and 14.8% were moved to the front-line care of COVID-19 patients (3, 28). A significant proportion of
participants showed preoccupations regarding being
dislocated to the front-line treatment of COVID-19.
Most frequent concerns were transmitting infection
to family members, compromising their urological
training, being infected with COVID-19 and maintenance of financial support. These concerns are in line
with those reported in other studies (28, 29).
Only 25.4% of the respondents reported receiving adequate training to work with COVID-19
patients and most residents reported insufficient
availability of PPE, including surgical masks (28.4%
of the participants), N-95 masks (61.4%), face shield
(42.2%) and waterproof apron (50.8%). The combination of working in the front-line care of patients
with COVID-19 with inadequate training for dealing
with these patients and insufficient PPE availability
may have contributed to the high rate of COVID-19
infection among participants. In a recent manuscript
published in the New England Journal of Medicine,
Gallagher and Schleyer remind us of the personal
risks health care professionals face when caring for
patients with communicable diseases (29). We want
to join them in praising our medical students and
trainees for stepping up during the Covid-19 pandemic despite their risks and fears.
Asked about what should be done to mitigate
their training breach throughout 2020, most proposed extending the training program for some months.
Additional training in subspecialties was also recommended by many participants. In a study conducted

in India with ophthalmology residents, eighty percent
felt the pandemic had damaged their medical education and suggested that extending the residency period would be necessary (30, 31).
The main strengths of this study are the large
number of participants, the balanced distribution of
residents from different postgraduate years and the
comprehensive evaluation of various aspects of medical practice, educational activities and health and
lifestyle parameters, allowing us to make a reliable
picture of the impact of the pandemic on urology residents in Brazil. This is the first study to report on
COVID-19 infection rates among residents of a surgical specialty. The cross-sectional design, providing an
evaluation of a single snapshot in time is a limitation
of the study. As the pandemics has assumed different
faces throughout the year, residents’ mood and perceptions may certainly fluctuate with time. The questionnaire is long, which may make participants bored
through the process of answering it. Nevertheless, the
response rates were very high. Another point is that
the instruments used to evaluate many of the parameters are not validated. For instance, mental health was assessed using a single question, instead of
a validated questionnaire. Despite these limitations,
our findings seem to present a reliable picture of the
impact of COVID-19 in a number of aspects of Brazilian urology residents´ education, health and lifestyle
behavior than can possibly be expanded for residents
from other medical specialties. Further studies should
confirm these findings and expand on the evaluation
of the detrimental impacts of COVID-19 in medical
residents from different specialties to help developing
strategies to mitigate their losses.
CONCLUSION
COVID-19 had a massive impact on Brazilian
urology residents’ clinical practice and education.
Training was severely impaired and junior residents
perceived the damage to their education as less severe than senior residents. Significant changes in health and lifestyle were observed, with many residents
reporting weight gain, reduced physical activity, increased alcoholic intake and cigarette consumption,
worsening of sexual life and feelings of sadness or
depression. Finally, almost half of Brazilian urology
residents had been summoned to work on the front-
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-line treatment of COVID-19 patients and a quarter
had acquired COVID-19 at the time of the survey.
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APPENDIX

Supplementary Questionnaire: COVID-19 Impact Questionnaire
on Urology Residents in Brazil
1. Consent form: You are invited to participate as a volunteer, in a study developed by
the Brazilian Society of Urology (SBU). In case you agree to be part of the research, after
reading this Consent Form, tick ACCEPTED at the end of this document. If you do not wish
to participate, just tick on I DO NOT ACCEPT.
This is a study to understand how COVID-19 has affected Urology Residents throughout
Brazil. It consists of a survey with questions regarding various educational, professional and
personal aspects. Completion of this questionnaire should take approximately 10 minutes.
We believe this research can help develop strategies to minimize or reverse the damage to
your urological formation resulting from COVID-19.
The answered survey shall be filed in a restricted access database, with no identification
of the respondent. Participation is voluntary and confidentiality is guaranteed. The material
collected in the research may be used in future publications either in a book, scientific
journals, SBU journals or digital communications. The study will not bring any risk to you or
offer any financial advantage.
For any further questions, please contact the researchers by e-mail: sbuonline@sbunet.
org.br.
CONSENT TO PARTICIPATE IN THE RESEARCH
I was duly informed and clarified by the researchers about the study, the procedures involved
as well as the possible risks and benefits arising from my participation.
o I ACCEPT to participate in the research
o I DO NOT ACCEPT to participate in the research
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2. How old are you?

3. What year of Urology Residency are you in?
o
o
o

R1 - 1st year Resident in Urology
R2 - 2nd year Resident in Urology
R3 - 3rd year Resident in Urology

4. In which Brazilian state do you attend your Urology Residency?
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Acre
Alagoas
Amapá
Amazonas
Bahia
Ceará
Distrito Federal
Espírito Santo
Goiás
Maranhão
Mato Grosso
Mato Grosso do Sul
Minas Gerais
Pará
Paraíba
Paraná
Pernambuco
Piauí
Rio de Janeiro
Rio Grande do Norte
Rio Grande do Sul
Rondônia
Roraima
Santa Catarina
São Paulo
Sergipe
Tocantins
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5. Which of the following options best describe the institution you attend your Residency?
o
o
o
o

Public University Hospital
Private University Hospital
Non-university Public Hospital
Private non-university Hospital

6. As for the size, the institution where you take up Urology Residency may be classified as:
o

Small: holds a capacity of less than or equal to 50 beds;

o

Medium: offers 51 to 150 beds;

o

Large: holds from 151 to 500 beds;

o

Special or extra size: offers more than 500 beds.

7. I am:
o
o

Male
Female

8. Do you receive resident grant?
o
o

Yes
No

9. Which of the following do you use for income supplementation? (more than one answer is
allowed)
o
o
o
o
o
o

I live only off my medical residency scholarship
Shifts as a clinician or surgeon
Other medical activities other than urology
Assistance to urology teams aside from the scope of residency
Activities other than medicine
Family or third-party assistance
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10. Compared to the average of the 3 months preceding the COVID-19 pandemic, your income
in the last 4 weeks (since the beginning of the pandemic):
o
o
o
o
o
o

Remained stable
Was reduced by up to 25%
Was reduced between 25 and 50%
Was reduced between 50 and 75%
Was reduced by more than 75%
Increased by more than 10%

11. Compared to the average of the 3 months preceding the COVID-19 pandemic, the number of
urological elective consultations you have performed/participated in since the beginning
of the pandemic:
o
o
o
o
o

Remained stable
Was reduced by up to 25%
Was reduced between 25 and 50%
Was reduced between 50 and 75%
Was reduced by more than 75%

12. Compared to the average of the 3 months preceding the COVID-19 pandemic, the number
of urological emergency consultations (First Aid inter-consultations) you have performed/
participated since the beginning of the pandemic:
o
o
o
o
o

Remained stable
Was reduced by up to 25%
Was reduced between 25 and 50%
Was reduced between 50 and 75%
Was reduced by more than 75%
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13. Compared to the average of the 3 months preceding the COVID-19 epidemic, the number
of small urological elective surgeries (e.g., postectomy, vasectomy, hydrocele) you have
performed/participated since the beginning of the pandemic:
o
o
o
o
o

Remained stable
Was reduced by up to 25%
Was reduced between 25 and 50%
Was reduced between 50 and 75%
Was reduced by more than 75%

14. Compared to the average of the 3 months preceding the COVID-19 pandemic, the number of
diagnostic procedures (e.g., cystoscopy, prostate biopsy) you have performed/participated
since the beginning of the pandemic:
o
o
o
o
o

Remained stable
Was reduced by up to 25%
Was reduced between 25 and 50%
Was reduced between 50 and 75%
Was reduced by more than 75%

15. Compared to the average of the 3 months preceding the COVID-19 pandemic, the number of
endoscopic surgeries (e.g., transurethral resection of the prostate or bladder, endoscopic
ureterolitotripsy) you have performed/participated since the beginning of the pandemic:
o
o
o
o
o

Remained stable
Was reduced by up to 25%
Was reduced between 25 and 50%
Was reduced between 50 and 75%
Was reduced by more than 75%
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16. Compared to the average of the 3 months preceding the COVID-19 pandemic, the number
of major surgeries (e.g., laparoscopic, oncological, kidney transplantation) you have
performed/participated since the beginning of the pandemic:
o
o
o
o
o

Remained stable
Was reduced by up to 25%
Was reduced between 25 and 50%
Was reduced between 50 and 75%
Was reduced by more than 75%

17. Since the beginning of the pandemic, has your urology service implemented some kind of
teleconsultation platform to replace face-to-face care?
o
o

Yes
No

18. Due to the COVID-19 pandemic, which in person educational / scientific activities within your
residency you no longer have? (more than one answer is allowed)
o
o
o
o
o
o
o

General urology department grand rounds
Subspecialty conference
Interdisciplinary conference
Morbidity and mortality meeting (M&M)
Core Curriculum lecture
Journal clubs meeting
Bedside clinical teaching
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19. Due to the COVID-19 pandemic restrictions, what educational/scientific activities have been
implemented by your residency program to make up for the damage to your urological
training? (more than one answer is allowed)

o
o
o
o
o
o
o

None
Case based discussion webmeeting
Subspecialty webconference
Pre-recorded video lectures
Online courses
Journal clubs webmeeting
Online general urology department grand rounds

20. To make up for the educational losses resulting from the COVID-19 pandemic, please order,
according to your preference, among the following modalities of online educational programs:
o
o
o

Video-conference courses/classes
Interactive discussions of clinical cases or practical aspects
Didactic content in podcast format

21. How satisfied are you with your current health?
o
o
o
o
o

Very dissatisfied
Dissatisfied
Neither satisfied/nor dissatisfied
Satisfied
Very satisfied
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22. How often have you felt sad or depressed?
o
o
o
o
o

Never
Rarely
Sometimes
Often
Very often

23. Since the beginning of the pandemic, your weight:
o
o
o

Remained stable
Decreased
Increased

24. Regarding the practice of PHYSICAL ACTIVITIES since the beginning of the COVID-19
pandemic:
o
o
o

Remained stable
Decreased
Increased

25. Regarding the consumption of ALCOHOLIC BEVERAGES since the beginning of the
COVID-19 pandemic:
o
o
o
o

Do not consume alcoholic beverages
Remained stable
Decreased
Increased

772

IBJU | IMPACT OF COVID ON BRAZILIAN RESIDENTS

26. Regarding SMOKING HABITS since the beginning of the COVID-19 pandemic:

o

Do not smoke

o

Remained stable

o

Decreased

o

Increased

27. How satisfied are you with your SEX LIFE at the moment?

o

Very dissatisfied

o

Dissatisfied

o

Neither satisfied/nor dissatisfied

o

Satisfied

o

Very satisfied

28. Compared to the average of the 3 months preceding the COVID-19 pandemic, your sex life:
o
o
o

Remained stable
Got worse
Improved

29. What are your concerns regarding COVID-19? (more than one answer is allowed)
o
o
o
o
o
o
o

I have no worries, since I believe in case I am infected I won’t develop a serious form of the
disease
To develop serious illness
To contaminate my family members
To be called to work on the front line care
To need to get away from work and lower my income
To need to move far away from the residency and compromise my training
To need to move far away from the residency and overwhelm my colleagues
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30. How concerned are you about the possibility of having to work on the front line care for
patients with COVID-19?
o
o
o

Very worried
Moderately concerned
A little worried

o
o

Yes
No

o Not worried
31. In the context of your UROLOGY RESIDENCY, have you been displaced to work on the front
line care for patients with COVID-19 (emergency care shift, infirmary shift, ICU shift)?

32. Considering health authorities recommendations for the use of personal protective equipment
(PPE) for care during the COVID-19 pandemic, which of the following items do you consider
insufficient in the hospital you act as a resident? (More than one answer is allowed)
o
o
o
o
o

Surgical mask
N-95 mask
Goggles or face shield
Waterproof apron
Cap

33. How was your training for the care of patients with COVID-19 in the context of your residence?
o
o
o

I received adequate face-to-face or online training
I received little face-to-face or online training
I have not received any face-to-face or online training

34. Compared to the period prior to COVID-19, how do you feel about the support you have
received from the head of your residency and the assistants/preceptors?
o
o
o
o
o

Very dissatisfied
Dissatisfied
Neither satisfied/nor dissatisfied
Satisfied
Very satisfied
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35. Have you had symptomatic coronavirus infection?
o
o
o
o

Yes, with unambiguous confirmation (laboratory, tomography or other)
Likely (suspected clinical and epidemiological picture, but did not have confirmation tests)
Unlikely (unsuspected clinical and epidemiological picture)
No

36. In case you had symptomatic coronavirus infection, what was the severity of the clinical
presentations?
o
o
o
o
o

I didn’t have any
Mild clinical presentations
Moderate clinical presentations, no need for hospitalization
Severe clinical presentations, requiring hospitalization
Severe clinical presentations, requiring ICU admission

37. If you had or have symptomatic coronavirus infection in need of hospitalization, where did
you or would you seek treatment?
o
o
o

Hospital where I attend my residency
SUS (Public Health plan) Reference Hospital
Private network hospital

38. During the COVID-19 pandemic and in the face of the risk of contaminating your family
members, have you changed your housing habits?
o
o
o
o

I don’t have that concern since I live alone
I still live in the same place despite the risks
I still live in the same place but I asked my family members to move elsewhere
I moved out of my house
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39. In case the activities of the urology residency remain compromised for a period of 6 months
or longer as a consequence of the COVID-19 pandemic, what measures would you like to
be instituted in order to make up for the damage to your training?
o
o
o
o

Extension of the completion of the residency in some months
One extra year of residency
Offering of internships in the deficient areas
I do not find the need of any additional training period
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ABSTRACT

ARTICLE INFO

Hypothesis: Partial Nephrectomy is oncological safe in patients with pT3a RCC.
Purpose: To compare the oncological and functional outcomes of patients with pT3a RCC
scheduled for PN and RN.
Materials and Methods: We retrospectively reviewed patients with pT3a N0 M0 RCC who
underwent partial or radical nephrectomy from 2005 to 2016. Perioperative characteristics,
including estimated glomerular filtration rate, tumor size, pathological histology, and
RENAL nephrometry score, were compared between patients scheduled for partial or
radical nephrectomy. We used multivariable Cox proportional hazards regression models
to compare overall survival, cancer-specific survival, and recurrence-free survival between
planned procedure type.
Results: Of the 589 patients, 369 (63%) and 220 (37%) were scheduled for radical and
partial nephrectomy, respectively; 26 (12%) of the scheduled partial nephrectomy cases
were intraoperatively converted to radical nephrectomy. After adjusting for tumor size and
histology, there were no statistically significant differences in overall survival (hazard ratio
0.66; 95% CI, 0.38–1.13), cancer-specific survival (hazard ratio 0.53; 95% CI, 0.16–1.75), or
recurrence-free survival (hazard ratio 0.66; 95% CI, 0.34–1.28) between patients scheduled
for partial or radical nephrectomy. Fewer patients scheduled for partial nephrectomy had
estimated glomerular filtration rate reductions 3 to 9 months after surgery than patients
scheduled for radical nephrectomy.
Conclusion: We found no evidence that patients scheduled to undergo partial nephrectomy
had poorer oncologic outcomes than patients scheduled to undergo radical nephrectomy.
In select patients with pT3a renal cell carcinoma in whom partial nephrectomy is deemed
feasible by the surgeon, partial nephrectomy should not be discouraged.

INTRODUCTION
According to European Association of Urology and American Urological Association guidelines,
partial nephrectomy (PN) is the standard treatment
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for T1 renal cell carcinoma (RCC) (1, 2). Compared
with radical nephrectomy (RN), PN provides similar
oncological control and better preserves renal function (3). PN also reduces cardiovascular morbidity
and mortality and improves overall survival, espe-
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cially in patients with preexisting kidney disease (4,
5). These advantages have led to the broader use of
PN in patients with larger, more complex, and more
aggressive tumors (6).
Because patients with advanced tumors are
often in poor health, PN may improve survival and
quality of life over RN. Further, a recent retrospective study demonstrated that nephrectomy-induced
chronic renal insufficiency is a risk factor for death
by any cause in patients with cT1b renal masses (3).
However, only one study has evaluated outcomes after PN in patients with high-risk RCC (more advanced
than T1), but it did not stratify patients according to
tumor stage (7). Thus, whether the benefits of renal
function preservation outweigh the potential risk of
local recurrence and progression in patients with higher stage tumors remains controversial. The aim of
this study was to compare the oncological and functional outcomes of patients with pT3a RCC scheduled
for PN and RN.
MATERIALS AND METHODS
After receiving institutional review board
approval (16-747), we retrospectively reviewed records to identify patients with stage pT3a RCC who
underwent PN or RN from 2005 to 2016 at Memorial
Sloan Kettering Cancer Center. Patients were excluded from analysis if they had positive lymph
nodes at diagnosis (n=2), metastasis at diagnosis
(n=16), solitary kidney (n=2), hereditary cancer
syndrome (n=1), benign lesions (n=19), histology
other than conventional/clear cell, chromophobe,
or papillary (n=49), or missing data (n=12).
Comparisons of patient and perioperative
characteristics between groups were made using
Wilcoxon rank-sum for continuous variables and
Fisher’s exact test for categorical variables. Outcomes included estimated blood loss, warm ischemia time, estimated glomerular filtration rate
(eGFR) preoperatively and 6 months postoperatively, length of hospital stay, lymph node invasion
(LNI), margin status, Fuhrman grade (clear cell or
papillary histology only), tumor size, pathological
histology, symptoms at presentation (symptomatic of RCC [flank pain, hematuria, flank mass, and
weight loss] or incidental) and RENAL nephrometry score (8). RENAL scores were categorized

as low (scores 4 to 6), moderate (scores 7 to 9),
or high (score >9). We calculated eGFR using the
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formula using serum creatinine levels prior to surgery and 6 months (within 3 to 9
months) after surgery.
We used multivariable Cox proportional hazards regression models, adjusting for LNI,
symptoms at presentation (incidental vs. symptomatic), histology (clear cell vs. chromophobe vs.
papillary), and tumor size, to assess whether planned surgery type is associated with differences
in overall survival (OS), cancer-specific survival
(CSS), or recurrence-free survival (RFS). As a sensitivity analysis, we excluded patients with tumor
sizes larger than 7cm, for whom it could be argued
that they would rarely be treated with PN. All statistical analyses were conducted using STATA 13.0
(StataCorp, College Station, TX).
RESULTS
We identified 589 patients treated surgically for stage T3a RCC between 2005 and 2016.
Of these, 369 (63%) and 220 (37%) were scheduled for RN and PN, respectively. Twenty-six (12%;
95% confidence interval [CI], 8-17) patients who
were originally scheduled for PN were converted
to RN intraoperatively. Of the 589 patients, 107
patients died, 31 from RCC. The median follow-up
time for survivors was 2.0 years after surgery; 71
patients developed a recurrence, and 77 patients
were followed for five years without an event.
Table-1 compares the perioperative characteristics of patients scheduled to undergo PN
and RN. The overall rate of major complications
was similar between scheduled PN and RN (5.0%
vs. 3.3%, difference 1.7%, 95% CI, -1.7-5.0;
p=0.3); three of the complications were urinary leaks. There were no significant differences in
blood loss or length of hospital stay. Based on tumor characteristics, patients scheduled to undergo PN were at lower risk of cancer progression
than those scheduled to undergo RN. Patients in
the scheduled PN group had smaller tumors by
pathology than patients scheduled to undergo RN
(4cm vs. 8cm; p <0.0001). A smaller proportion of
patients scheduled to undergo PN had conventio-
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Table 1 - Demographic, clinical, and perioperative characteristics of patients with pT3a RCC (n=589) categorized according
to planned procedure. All values are median (interquartile range) or frequency (percentage).
Radical nephrectomy
n=369 (63%)

Partial nephrectomy 1
n=220 (37%)

p-value

Age at surgery (years)

62 (53-69)

63 (55-71)

0.3

Male

259 (70%)

157 (71%)

0.8

Race

0.3
White

315 (85%)

187 (85%)

Black

5 (1.4%)

7 (3.2%)

Asian

24 (6.5%)

10 (4.5%)

Other

5 (1.4%)

2 (0.9%)

Unknown

20 (5.4%)

14 (6.4%)

208 (56%)

186 (85%)

Incidental symptoms at presentation
Pathological histology

0.002

Clear cell

323 (88%)

170 (77%)

Papillary

13 (3.5%)

21 (10%)

Chromophobe

33 (8.9%)

29 (13%)

Fuhrman grade (FG) 2
1 (0.3%)

0 (0%)

FG 2

35 (10%)

47 (25%)

FG 3

172 (51%)

104 (54%)

FG 4

115 (34%)

23 (12%)

Not reported

13 (3.9%)

17 (8.9%)

287 (89%)

127 (73%)

<0.0001

8 (6-11)

4 (3-5)

<0.0001

Lymph node dissection

286 (78%)

44 (20%)

<0.0001

Lymph node invasion

34 (12%)

0 (0%)

0.013

Positive surgical margin

12 (3.3%)

19 (8.6%)

0.007

2 (2-3)

3 (2-4)

0.3

300 (150-500)

300 (150-500)

>0.9

Tumor size (cm)

Length of hospital stay (days; N=553)
Estimated blood loss (mL)
2

<0.0001

FG 1

High pathologic grade (3/4; N=497)

1

<0.0001

- Includes 26 patients who were converted to radical nephrectomy intraoperatively.
- Excludes patients with chromophobe histology.
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nal clear cell histology on pathology than patients
scheduled for RN (77% vs. 88%; p=0.002). Among
patients with clear cell or papillary histology, a
larger proportion of patients scheduled for PN had
cancers with a Fuhrman grade of 1 or 2 on pathology than patients scheduled for RN (25% vs.
11.3%; p <0.0001). Patients in the scheduled PN
group had fewer complex tumors based on RENAL score (18% vs. 2.7%; p <0.0001; Table-2).
After adjusting for LNI, symptoms at
presentation, tumor size, and histology, we did
not observe a significant association between
planned PN and OS (hazard ratio [HR] 0.66;
95% CI, 0.38-1.13; p=0.13), CSS (HR 0.53; 95%
CI, 0.16-1.75; p=0.3), or RFS (HR 0.66; 95%
CI, 0.34-1.28; p=0.2) on multivariable analysis. However, the hazard ratios are indicative
of improved survival of patients scheduled for
PN and suggest that surgeon bias in selecting

PN for patients with lower risk tumors is not
adequately accounted for in our confounder
adjustment.
Although preoperative renal function
was similar between the two groups of patients,
PN was associated with better postoperative renal function (Table-2). A smaller proportion of
patients scheduled to undergo PN had reduced
postoperative eGFR levels relative to patients
undergoing RN (63% vs. 76%; 13% difference,
95% CI, 6-21; p <0.0001). Results for all outcomes were similar in our sensitivity analyses
that excluded 240 patients with tumors larger
than 7cm.
DISCUSSION
Although PN has become increasingly
used to treat higher stage RCC, especially in

Table 2 - RENAL nephrometry scores and pre- and postoperative renal function of patients with stage pT3a RCC (n=589)
categorized according to planned procedure. Values are the median (interquartile range) estimated glomerular filtration
rate in mL/min/1.73m2 or the number of patients (percentage). Normal estimated glomerular filtration values are X-YmL/
min/1.73m2.
eGFR, estimated glomerular filtration rate.
Radical nephrectomy
n=369 (63%)

Partial nephrectomy 1
n=220 (37%)

Complexity based on RENAL score

p-value
<0.0001

Low

10 (2.7%)

39 (18%)

Moderate

87 (24%)

109 (50%)

High

216 (59%)

49 (22%)

Unknown

56 (15%)

23 (10%)

70.4 (58.1-85.8)

71.1 (57.1-84.7)

0.7

269 (73%)

158 (72%)

0.8

51.7 (43.8-63.8)

64.2 (47.4-79.1)

<0.0001

92 (25%)

106 (48%)

<0.0001

76 (21%)

41 (19%)

281 (76%)

138 (63%)

76 (21%)

41 (19%)

Preoperative eGFR
Preoperative eGFR >60
6-month postoperative eGFR (N=472)
6-month postoperative eGFR >60
Unknown
6-month postoperative eGFR lower than
baseline
Unknown

eGFR = estimated glomerular filtration rate
1
- Includes 26 patients who were converted to radical nephrectomy intraoperatively.
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high-volume experienced centers (6), the safety
and benefits of PN for pT3a tumors are underreported (9, 10). We did not find a significant
difference in complication rate, OS, CSS, or
RFS between planned PN and RN for pT3a RCC.
Thus, PN does not appear to put patients with
pT3a tumors at higher risk of complications
or inferior oncologic outcomes. Although the
hazard ratios were suggestive of improved outcomes with PN, this effect is likely due to selection bias, with patients with less aggressive
tumors preferentially selected for PN. Yet patients scheduled for PN still had non-marginal
rates of adverse histologic characteristics: 77%
had clear cell RCC, 73% had high-grade tumors,
22% had a RENAL score ≥9, and at least 25%
had tumors >5cm. Although other groups have
reported on outcomes of high-stage RCC (11-13),
our study is one of the largest that describes the
management of higher stage tumors by PN.
In a recent National Cancer Database
analysis, Maurice et al. reported higher positive surgical margins (PSM) after PN among
patients with >1 adverse pathological feature,
including pT3a tumors (6). In our study, the higher rate of PSM in the scheduled PN group was
not associated with worse oncologic outcomes,
including RFS or CSS. This is consistent with
a previous study from our institution showing
minimal effect of PSM on the CSS of patients
with pT3a RCC (14). Other studies of PN (that
primarily included patients with lower stage
RCC) similarly found no effect of PSM on CSS
(15, 16). This suggests that the increased risk of
PSM due to the greater procedural complexity
of PN does not appear to compromise oncological outcomes, which is consistent with data demonstrating that protection from recurrence is
not ensured by negative surgical margins (17).
One important and expected finding in
our study was the improved functional outcomes of patients scheduled for PN, with fewer
patients having decreased eGFR levels 6 months after surgery than those who underwent RN
(62% vs. 76%; -14% difference, 95% CI, -21
to -6). This finding, particularly in the case of
small and low-stage tumors, is corroborated
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by other studies (18, 19). The improved functional outcomes of patients scheduled for PN
cannot be explained by baseline differences, as
preoperative eGFR was similar between the two
groups. Further, 80% of patients had stage 2
or 3 chronic kidney disease (baseline eGFR 3089mL/min/1.73m2) prior to surgery, in agreement with the finding by Lowrance et al. that
chronic kidney disease is associated with higher
RCC risk (20).
There are certain limitations of our study
that need to be acknowledged. Longer follow-up may be needed to accurately compare the
effects of PN and RN on renal function, as it
may take more than 2 years for eGFR to return
to baseline for almost 50 percent of patients
(21). Furthermore, this was a non-randomized
and retrospective study, making it subject to
selection bias; patients with more complex and
higher risk tumors were more frequently in the
planned RN group. This is most apparent in our
survival analysis, in which there was improved
survival among patients scheduled to undergo
PN, suggesting that the bias of choosing PN for
lower risk tumors was not fully accounted for
in our model. Nearly all studies comparing PN
and RN outcomes share this design (9, 11, 13).
A randomized prospective study with a longer
follow-up is necessary to clarify the potential
benefits of PN in high-stage RCC.
CONCLUSION
We found no evidence that patients with
pT3a RCC scheduled to undergo PN had poorer
oncologic outcomes than patients scheduled to
undergo RN. Additionally, patients in the scheduled PN group had better postoperative renal
function than patients scheduled for RN. These
findings suggest that PN should not be discouraged in select patients with pT3a RCC in whom
PN is deemed feasible by the surgeon.
ABBREVIATIONS
CI = confidence interval
CKD-EPI = chronic kidney disease epidemiolo-
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CSS = cancer-specific survival
eGFR = estimated glomerular filtration rate
FG = Fuhrman grade
HR = hazard ratio
LNI = lymph node invasion
OS = overall survival
PN = partial nephrectomy
PSM = positive surgical margins
RCC = renal cell carcinoma
RFS = recurrence-free survival
RN = radical nephrectomy
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COMMENT
There has been discussion over where to draw the line between partial and radical nephrectomy
ever since performing the surgery was deemed possible. In 1869 Gustav Simon made history by performing the first ever planned nephrectomy to cure a urinary fistula and later in 1870, the first partial
nephrectomy to treat hydronephrosis (1). That stated two important facts that are pertinent to our discussion. The first statement was that removing a kidney or part of one was possible. The second statement
affirmed that it was possible to live with only one functioning organ. With that in mind, we persist year
after year, trying to figure out where to put a line.
Beyond oncological control, the risk of chronic kidney disease, cardiovascular events, hospitalization and death are problems that we as urologists must keep in mind when discussing long term
repercussions of kidney cancer treatment, to find a way to push it as far as possible from our patients
waiting for a partial or radical nephrectomy (2).
Many studies have shown (3-6) that locally invasive tumors such as T3a can be resected in a
nephron sparing surgery (NSS) with oncological safety in long enough follow-up. Although positive surgical margins do increase with NSS of more complex and advanced tumors, their consequences are still
negligible and a two year follow up, although reduced, is probably enough time to evaluate properly a
recurrence rate based on previous studies (7).
Still, the literature is teeming with retrospective, non-randomized, biased filled works that try to
give us some direction but are yet to give us any definitive answer. With that in mind, one other aspect
to discuss would be the benefit of NSS and renal function preservation in this scenario. The follow up
becomes central when dealing with this subject, once it has been reported that average time to recover
original kidney function rate could take up to 25 months for 49% of patients to regain their previous
eGFR (8, 9).
Tumor size is also significantly different between most partial and radical nephrectomy studied
groups, and that may also impact in the final renal function recovery (10). Many studies have shown
even in the same T stage, that size may interfere in terms of benefit when performing NSS. According
to de Andrade et al. (11) who analyzed patients submitted to radical nephrectomy, it was found that patients with kidneys with larger tumors suffered lower eGFR decreases when compared to kidneys with
smaller ones and even lower than kidney donor patients, once the amount of lost functioning nephrons
at surgery increases respectively. So eGFR changes after radical and partial nephrectomy depends on
the quality and extension of the remaining normal tissue, mainly in the affected kidney, and the biggest
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the tumor the smallest the remaining functional
tissue to be preserved in NSS, making the tumor
size inversely proportional to the opportunity to
preserve nephrons.
In addition to a trend to lower opportunity to preserve nephrons in bigger tumors, as NSS
advances towards larger specimens, the procedure
itself becomes much more complex and in turn
may not result in better final eGFR in some cases,
although pooling studies in a meta-analysis (8)
shows similar complication rates, blood loss and
operative time.
In the last issue of IBJU, Alvim et al. (12)
attempt to evaluate one of many aspects of how
to define the limit between partial and radical nephrectomy (13). The author mentions the retrospective non-randomized aspect of the study and
when researching the subject one may find that
this is seen more often than not. As expected, the
radical nephrectomy group had much larger specimens, usually a more aggressive pathological histology and Fuhrman grades and that will make it
far more likely for the partial nephrectomy group

to achieve good oncological outcomes and survival rates as seen in the respective hazard ratios
even after adjustment for characteristics (12). Conversely, it is not prudent to argue with a surgeon
that decides to convert a partial nephrectomy into
a radical one when it is a safer oncologic choice
or technically overwhelming, but that shifts the
patient characteristics towards having to compare
tumors of different sizes, with greater aggressiveness to smaller and more indolent ones.
The limits for partial nephrectomy depend
on many complex aspects involving not only the
tumor but also the patient characteristics. The
EORTC 30904 randomized trial (14) showed that
the simple comparison between partial and radical
nephrectomy would not answer most of our questions. Large randomized, prospective studies with
follow up that comprise not only oncologic results
but are also long enough to perceive the renal
function potential advantage of NSS in complex
and advanced tumors, and also studies matching
for renal damaging features like hypertension,
obesity and diabetes, are still missing.
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ABSTRACT

ARTICLE INFO

Purpose: This study compares the results achieved following parasacral TENS administered
using two different weekly schedules.
Materials and Methods: Children of at least four years of age with a diagnosis of pure
overactive bladder were included in this randomized clinical trial and treated with
parasacral TENS (2 versus 3 sessions per week). All the participants also underwent
standard urotherapy. Results: Sixteen children were included in the twice-weekly group
and eighteen in the three times weekly group. There were no statistically significant
differences between the two groups with respect to sex; however, there was a difference
in age. There were no significant differences regarding complete resolution of urinary
symptoms, with 8 children (50%) in the twice-weekly group and 11 children (61%) in
the three times weekly group having their symptoms completely resolved (p=0.73). There
was a significant difference in the DVSS score in both groups following TENS treatment
compared to baseline (p=0.0001 for both groups), but not between groups. Evaluation
of the bladder diary showed no difference between the groups before or after treatment.
Conclusion: For children with overactive bladder who are unable to undergo parasacral
TENS treatment three times weekly, the method can be administered successfully at
twice-weekly sessions.

INTRODUCTION
According to the International Children’s
Continence Society (ICCS), overactive bladder (OAB)
is characterized by urinary urgency and may be associated with daytime incontinence, frequency and
holding maneuvers used to avoid involuntary loss
of urine (1). Urinary symptoms are present in 38%
of children and consist of incontinence in 14% of
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cases and urgency in 18%, with daytime symptoms
being more common in girls compared to boys (2).
Lower urinary tract symptoms (LUTS) in children
are associated with nocturnal enuresis, recurrent
urinary tract infections (UTI) and constipation (1).
LUTS are also associated with psychological alterations and social embarrassment. These issues
tend to improve following successful treatment of
urinary incontinence (3).
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Parasacral transcutaneous electrical nerve
stimulation (TENS) has been used to treat OAB in
children since 2001 (4, 5). TENS was applied daily
for 1-2 hours/day for periods exceeding six months.
The success rate ranges from 13% to 86% depending
on the form of stimulation and the intensity of the
problem (6).
Although parasacral TENS has been shown
to be effective in randomized clinical trials, the periodicity with which it should be performed has yet to
be established. Various authors have described daily
applications conducted at home (4, 5). In our clinic,
parasacral TENS is administered on an outpatient basis three times a week for a total of twenty 20-minute sessions. In a randomized clinical trial, parasacral TENS was found to be associated with partial
or complete response of symptoms in 94% of cases
(62% and 38%, respectively), whereas only 31% of
the sham group (TENS performed in the scapular region) had a similar outcome (7). Another long-term
study conducted in our center using the same method
showed that of the patients with urinary urgency or
incontinence prior to treatment, 84% and 74%, respectively, remained asymptomatic for at least two years following treatment with parasacral TENS, with a
recurrence rate of 10% in that study population (8).
Therefore, the effectiveness of this technique applied three times weekly has already been well
documented. Nevertheless, this schedule is empirical
and one involving fewer sessions could be beneficial both insofar as the convenience of the family is
concerned and in reducing costs. The objective of the
present study was to compare the results achieved
following treatment involving different weekly schedules (twice weekly and three times weekly).
MATERIALS AND METHODS
This randomized clinical trial included children of at least four years of age with a diagnosis of
pure OAB who were treated with parasacral TENS.
The internal review board of the Bahia School of
Medicine and Public Health approved the study protocol under reference CAAE: 12141113.0.0000.5544
in compliance with the requirements of Resolution
466/12 of the Brazilian Ministry of Health. All the
parents/guardians signed an informed consent form
and the children signed an assent form.

Overactive bladder was defined as symptoms
of urinary urgency with or without urge incontinence
associated with a bell or tower shaped flow pattern
at uroflowmetry and post-void residual urine at ultrasonography <10% of the expected bladder capacity for age (capacity in mL=age+1x30) or <20mL (1).
Children with a urinary infection were treated prior
to enrollment. TENS was the first treatment for urinary symptoms, with children who had previously been
treated with anticholinergics or any other treatment
being excluded from the study. Therefore, all the
patients were treatment naïve. A pediatric urologist
conducted the physical examinations, and children
with urinary symptoms secondary to anatomical or
neurological lower urinary tract abnormalities were
excluded from the study.
Randomization was performed in blocks of
four. Opaque envelopes were used to guarantee concealment of the study group allocation. An individual
who was not involved in evaluating or treating the
patients performed the entire procedure.
The treatment consisted of the application of
an electric current with the use of surface electrodes
placed symmetrically in the parasacral region (between S2 and S4), using a Dualpex Uro 961 device (Quark, Piracicaba, São Paulo, Brazil). The self-adhesive
rubber electrodes used measured 5x5cm. A biphasic,
symmetrical current with a frequency of 10Hz and
pulse width of 700μs was used. Intensity was increased up to the level immediately below the motor point
and sessions were conducted for 20 minutes on two
or three non-consecutive days per week: Mondays,
Wednesdays and Fridays in the case of the children
treated three times weekly and Mondays and Fridays
for those treated twice weekly.
All the participants in the study were submitted to urotherapy, which consisted of the following
recommendations: to urinate at least every three
hours; to avoid coffee, carbonated drinks, chocolate and citrus fruits during treatment; to urinate before going to bed; to drink more fluids during the
day; and not to put off urinating when experiencing
urgency. An illustrated booklet adapted for children
and containing the aforementioned guidance was given to each participant.
Immediately after completion of the 20-session treatment, a professional who had not taken part
in the treatment and who was unaware of the group

788

IBJU | TENS IN CHILDREN WITH OAB 2 AND 3 WEEKLY

to which the participant had been allocated evaluated
the patients to analyze their response to treatment.
If constipation was a complaint, the children were
instructed to eat fiber-rich food and were referred to
a specialist. The Rome III questionnaire (9) was also
used to evaluate constipation and a two-day bladder
diary (as standardized by the ICCS) was used prior to
and following treatment to evaluate mean voiding
frequency, as well as the mean and maximum urinary volume voided.
After the 20th session of treatment, symptoms were evaluated in three ways: using a visual analogue scale (VAS), by applying a structured
questionnaire on the presence of lower urinary tract
symptoms (urgency, daytime incontinence, frequent
urination) and using the Dysfunctional Voiding Score
System (DVSS). The version of the DVSS used has
been validated for use in the Portuguese language (10). In brief, this instrument is used to quantify
urinary symptoms and also includes two questions
related to constipation and one on a history of stressful events. Scores above 9 for boys and above 6 for
girls are considered abnormal. The VAS consists of a
scale in which the patients and their parents/guardians record the degree of improvement experienced
following treatment, with 0 reflecting no improvement and 10 complete response to treatment (100%
improvement).
The Statistical Package for the Social Sciences (SPSS), version 17.0 for Windows, was used to
create the database and to perform the descriptive
and inferential statistics. The categorical variables are
expressed as absolute and relative values (n; %) and
the continuous variables with normal distribution as
means±standard deviations (SD) of the mean. The inferences with respect to the categorical variables were
made using the chi-square test and McNemar’s test
for paired samples. Student’s t-test and the Wilcoxon
test were used to compare the independent data. Significance was defined as p <0.05.
The groups were evaluated prior to treatment with respect to the frequency of urinary
symptoms, sociodemographic data, DVSS score
and data from the two-day bladder diary. After
treatment, clinical response was evaluated within
and between groups based on a reduction in clinical symptoms, DVSS score and data from the
bladder diary. The VAS was used to compare the

percentage of individuals who experienced complete response to treatment between the groups.
RESULTS
Sixteen children were included in the twice-weekly group and eighteen in the three times weekly
group. There were no statistically significant differences between the two groups with respect to sex, with
68.8% of the twice-weekly group consisting of girls
compared to 61.1% of the three times weekly group.
However, there was a difference in age, with a mean
age of 6.44±2.12 years for the children in the twice-weekly group compared to a mean of 8.44±2.93 years in the three times weekly group (p=0.03).
There were no statistically significant differences regarding complete resolution of urinary
symptoms, as evaluated by the VAS, with 8 children
(50%) in the twice-weekly group and 11 children
(61%) in the three times weekly group having their
symptoms completely resolved (p=0.73). There was
a significant difference in the DVSS score in both
groups following TENS treatment compared to baseline. In the twice-weekly group, the mean baseline
score of 11.14±3.2 decreased to a mean of 4.57±4.3
after treatment (p=0.0001) and in the three times weekly group, the mean score of 10.5±4.65 prior to TENS
treatment decreased to 3.18±3.18 after treatment
(p=0.0001). There was no statistically significant difference in DVSS score between the two groups following treatment (5.07±4.57 versus 3.11±3.10; p=0.17).
Evaluation of the urinary symptoms prior to
and following treatment in each group, as well as
an inter-group evaluation, is shown in Table-1. There
was no statistically significant difference between the
two groups following treatment.
Evaluation of the bladder diary showed no
difference in mean urinary frequency (p=0.87), mean
urine volume voided (p=0.5) or maximum urine volume voided (p=0.67) between the two groups (Table-2).
DISCUSSION
Parasacral transcutaneous electrical nerve
stimulation has yielded good results for the treatment
of bladder dysfunction in children when administered three times a week (7). De Paula et al. (11) reported
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Table 1 - Comparison of urinary symptoms prior to and following parasacral transcutaneous electrical nerve stimulation
administered two or three times weekly.
Twice a Week
(n = 16)

Before

After

Urgency (16)

16 (100%)

6 (37.5%)

Urge incontinence (16)

14 (87.5%)

7 (43.8%)

Urinary incontinence (14)

12 (85.7%)

Enuresis (16)

Three times a Week
(n = 18)

p-value*

Twice versus
Three-times
weekly

Before

After

p-value*

p-value**

Urgency (17)

17 (100%)

5 (29.4%)

0.039

Urge
incontinence (18)

16 (89%)

5 (27.8%)

0.001

0.47

8 (57%)

0.219

Urinary
incontinence (16)

15 (94%)

5 (31.3%)

0.002

0.26

12 (75%)

8 (50%)

0.289

Enuresis (18)

9 (50%)

7 (39%)

0.5

0.73

Holding maneuvers (16)

12 (75%)

5 (31.3%)

0.016

Holding
maneuvers (18)

17 (94.4%)

4 (22.2%)

0.000

0.7

Constipation (15)

7 (46.7%)

5 (33.3%)

0.688

Constipation (18)

8 (44.4%)

4 (22.2%)

0.289

0.69

0.72

The data presented in this table were taken from the structured questionnaire used to evaluate urinary symptoms and from the Rome III criteria for the evaluation of
constipation. In the case of urgency, the p-value is missing since this was one of the inclusion criteria, and therefore, a symptom experienced by all participants.
*McNemar’s test. ** Chi-square test.

Table 2 - Bladder diary data prior to and following treatment as compared between the two and three-times weekly groups.
Twice a week

Three times a week

p-value

Before

After

Before

After

Urinary frequency

10.5 ± 3.7

6.7 ±1

7.2 ± 0.7

7.1 ± 0.6

0.87

Mean volume of urine voided (mL)

97.4 ± 18.2

132.5 ± 23.7

117 ± 13.4

126.7 ± 16.9

0.50

Maximum volume of urine voided (mL)

186.2 ± 34.7

241 ± 47.7

248.6 ± 43

233.6 ± 21.6

0.67

that it is possible to administer treatment even once a
week; however, the number of patients evaluated in
that study was very small. Other previous protocols
have been presented, but with the disadvantage
that the treatment was more prolonged, although that disadvantage was offset by the comfort of
being able to administer treatment at home, thereby reducing costs (4, 5). One of the advantages
of outpatient treatment is that it is performed by
a professional who is then able to reinforce the recommendations given during standard urotherapy.

In addition, there is the theoretical advantage of
being able to achieve greater current intensity levels
when a physiotherapist is administering treatment
compared to when the patient’s parents are doing
so; however, no studies have yet been conducted to
compare the two methods. In this country, parents
are not reimbursed for the costs of purchasing the
device to use at home. On the other hand, the state
Department of Health or the health insurance companies pay for outpatient treatment, making this
form of therapy less expensive for patients.
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Going to the clinic for treatment three times
a week involves indirect costs that cannot be disregarded. The costs of transportation, food and having
to miss work or school also have to be taken into
account. Therefore, an attempt to reduce the number
of weekly sessions is fully justified. The results of the
present study show that it is possible to administer
this treatment twice a week, since there was a significant reduction in lower urinary tract symptoms in
both groups. There was also a reduction in enuresis
and in constipation; however, this difference was not
statistically significant, probably because few patients were suffering from constipation and enuresis
prior to treatment.
One study, conducted in an attempt to reduce the number of sessions, evaluated patient response to parasacral TENS administered once a week
in association with urotherapy and compared those
patients to a control group submitted to placebo electrical stimulation in the scapular area plus urotherapy (11). The patients were submitted to 20 treatment
sessions. At the end of the 20th session, there was no
statistically significant difference between the groups
with respect to the symptoms of urinary urgency and
daytime incontinence. Sixty days after treatment,
urinary urgency was found to have improved significantly only in the parasacral TENS group. Although those data appear to show that some patients do
respond to once weekly sessions of parasacral TENS,
it is impossible to know whether they would have
improved faster and to a greater extent if they had
been submitted to a greater number of sessions.
Other studies have published results on
twice-weekly TENS treatment. One study conducted
in Brazil treated 25 children with symptoms of urgency and urge incontinence using a protocol similar
to that used in the present study (12). There was no
difference in symptoms of urgency following TENS
treatment; however, there was an improvement in
the symptoms of urge incontinence. No comparison
was made with any other treatment group. Another
randomized controlled study compared sacral TENS
in association with interferential current and urotherapy with urotherapy alone in 36 children. Children
diagnosed with bladder emptying problems (infrequent voiding, straining at urination, post-void residual urine and an interrupted pattern on uroflowmetry) were included in the study. The results were

favorable, with an increase in urinary frequency and
a reduction in bladder volume (13). The sample included and the treatment protocol both differed in that
study from those of the present study. In the present
study, both groups experienced an improvement in
symptoms of urgency and urge incontinence. Nevertheless, despite a reduction in the percentage of
children experiencing incontinence following treatment in the twice-weekly group, this difference was
not statistically significant. Explanations for this may
include a different response to treatment in the two
groups or a type 2 error due to a small sample size.
Briefly, TENS has been found to play a significant role in the improvement of urodynamic patterns and the objective symptoms of OAB in children
with neurogenic and non-neurogenic dysfunctions
(14-16) using differing numbers of weekly sessions.
The search for safe and effective treatment resources
may benefit patients and their families. A recent publication described a pilot study conducted to evaluate a new treatment option, percutaneous electrical
stimulation (PENS) applied in the sacral region (17).
Further studies are currently being conducted.
The limitations associated with the present
study include the small sample size of patients. For
almost all the symptoms, results were better when
parasacral TENS was administered three times weekly; however, this did not translate into statistical
significance. Although there could be a type 2 error,
the present data show that from the clinical point
of view and in accordance with the results presented here, nerve modulation can be administered on a
twice weekly basis when parents are unable to attend
the clinic three times a week.
The symptoms were evaluated subjectively; therefore, there could be a certain degree of
imprecision. Since it is impossible to blind the
therapist, it is always possible that there could
be some effect of this bias in the results. In the
present study, this is minimized by randomization
and by blinding the final evaluator. Furthermore,
since all the patients were submitted to standard
urotherapy, the results may have been improved
by the addition of this treatment. Nevertheless,
parasacral TENS is routinely administered together with standard urotherapy and the idea of the
present study was to replicate the usual clinical
setting. It is possible that the urinary symptoms of
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some patients could have been resolved if constipation had been treated first. However, part of our
investigation project includes a research protocol
in which TENS is evaluated as the first treatment
for constipation. We believe that in view of the
high failure rate with the usual treatment methods
and the high recurrence rate, TENS may play a
relevant role in the treatment of functional constipation in children.

6.

7.

8.

CONCLUSION
The present study suggests that the results
achieved with TENS administered twice weekly
may be similar to those achieved when TENS is
administered three times weekly for the treatment
of symptoms of OAB in children.
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Editorial Comment: Parasacral transcutaneous electrical nerve stimulation
in children with overactive bladder: comparison between sessions
administered two and three times weekly
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_______________________________________________________________________________________
COMMENT
The parasacral TENS has been used to treat OAB in children however, the periodicity with which
it should be carried out has not been yet standardized. This is a randomized clinical trial designed to
compare two and three times weekly TENS (20 sessions of 20 min each at 10 Hz.) in children with OAB.
The study included children of at least four years of age with a diagnosis of pure OAB based on ICCS
definition (1). All the children were treatment naive and also underwent simultaneous standard urotherapy with TENS.
Sixteen children were included in the twice-weekly group and eighteen in the three times weekly
group (2). There were no statistically significant differences regarding complete resolution of urinary
symptoms, as evaluated by the visual analogue scale, with 8 children (50%) in the twice-weekly group
and 11 children (61%) in the three times weekly group having their symptoms completely resolved. There
was a significant difference in the DVSS score in both groups following TENS treatment compared to
baseline.
Both groups experienced an improvement in symptoms of urgency and urge incontinence. Evaluation of the bladder diary showed no difference in mean urinary frequency, mean urine volume voided
or maximum urine volume voided between the two groups.
Based on the results, the study suggested that it is possible to administer parasacral TENS twice a
week, since there was a significant reduction in lower urinary tract symptoms in both groups.
Parasacral TENS has emerged as an effective non invasive treatment for OAB in view of its success rates in improving lower urinary tract symptoms without direct side effects. However, periodicity
and comparison between applications conducted at home or an outpatient basis have not been yet defined. Considering that issues of cost effectiveness and adherence must be considered and put on the table
in light of the evidence, more randomized clinical trials with a larger number of patients are necessary
for better standardization of the technique.
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Quercetin as a nephroprotector after warm ischemia:
histomorphometric evaluation in a rodent model
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1

ABSTRACT

ARTICLE INFO

Purpose: To quantitatively evaluate the possible long-term protective effects of quercetin
during renal warm ischemia.
Materials and Methods: Male rats were allocated into 4 groups: sham (S), sham quercetin
(SQ), ischemia (I), and ischemia quercetin (IQ). Groups SQ and IQ received quercetin
(50mg/kg) before and after surgery. Groups I and IQ had their left renal vessels clamped
for 60 minutes. All animals were euthanized four weeks after the procedure, and serum
urea and creatinine levels were measured. Renal weight and volume, cortex-non-cortex
area ratio (C-NC), cortical volume (CV), glomerular volumetric density (Vv[glom]),
volume-weighted glomerular volume (VWGV) and number of glomeruli per kidney
(N[glom]) were evaluated by stereological methods. Results were considered statistically
significant when p <0.05.
Results: Serum urea levels in group I increased by 10.4% in relation to group S, but no
differences were observed among the other groups. The C-NC of group I was lower than
those of all other groups, and group IQ had similar results to sham groups. The Vv[glom]
and N[glom] of group I were lower than those of group S (33.7% and 28.3%, respectively)
and group IQ had no significant difference compared to the S group.
Conclusions: Quercetin was effective as a nephroprotective agent in preventing the
glomerular loss observed when the kidney was subjected to warm ischemia. This suggests
that this flavonoid may be used preventively in kidney surgery, when warm ischemia is
necessary, such as partial nephrectomy.

INTRODUCTION
Partial nephrectomy has been considered
the gold standard treatment for localized small renal
masses (1, 2) and has been increasingly performed
due to the evolution of diagnostic techniques (3).
Despite the constant research and development into
new surgical techniques, which include cold ischemia
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and zero ischemia (4, 5), renal warm ischemia is still
mostly used to obtain a bloodless operative field during partial nephrectomy (6).
In contrast, renal ischemia during nephron
sparing surgery is associated with postoperative glomerular loss and functional decline of the remaining
parenchyma (7, 8), which may lead to renal failure. Therefore, drugs that may have protective effects
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on the kidney during the preoperative, perioperative,
and postoperative periods are warranted (9, 10).
Quercetin has shown positive results under
different experimental conditions, mainly attributed to its antioxidant and anti-inflammatory properties (11-14). This flavonoid has also been shown
to be promising when associated with warm ischemia in different organs and tissues (15-17) and,
more specifically, in the kidney (18-20). However,
to the best of our knowledge, quercetin has not yet
been investigated for the prevention of glomerular
loss after warm ischemia.
The hypothesis of the present study is that
quercetin may ameliorate the renal damage caused
by ischemia-reperfusion. The objective is to quantitatively evaluate the possible long-term protective
effects of quercetin during renal warm ischemia in a
rodent model.
MATERIALS AND METHODS
All experiments were performed in accordance with national and international laws for the
scientific use of animals, and this project was formally approved by the Institutional Ethics Committee
for Animal Experimentation (CEUA 040/2017).
Forty male Wistar rats aged 9 weeks were
used. The animals were randomly allocated into 4
groups: Sham (S) - group submitted to laparotomy
and dissection of the renal pedicle (n=10); Sham
Quercetin (SQ) - group treated with quercetin and
subjected to the same procedures as group Sham
(n=10); Ischemia (I) - group submitted to renal warm
ischemia (n=10); Ischemia Quercetin (IQ) - group treated with quercetin and submitted to renal warm ischemia (n=10). Groups SQ and IQ received 50mg/kg
quercetin (Quercetin, New Roots Herbal, Vaudreuil-Dorion, Canada) by gavage 3 days before and 3 days
after surgery, and one intraperitoneal administration
60 minutes before the surgical procedure, while untreated groups (S and I) received saline (instead of
quercetin) using the same protocols.
All rats were anesthetized via intramuscular ketamine (Cetamin, Syntec, Santana de Parnaíba, Brazil, 100mg/kg) and xylazine (Xilazin, Syntec,
20mg/kg). Under aseptic technique, a ventral midline
incision was used to expose the abdominal viscera,
which was displaced to expose the left kidney. The

left renal artery and vein were isolated by blunt dissection. In animals of groups I and IQ, the renal vessels were clamped for 60 minutes, while in groups S
and SQ the pedicle was dissected, but no ischemia
was induced. All groups remained anesthetized for
60 minutes, during which the abdominal viscera were
replaced into the abdomen, and the incision was covered with moistened gauze. At the end of this period, vascular clamps were removed and reperfusion
was observed (in groups I and IQ), and the abdominal
cavity was closed in a standard fashion.
The animals were euthanized 4 weeks after surgery by anesthetic overdose (Isoflurane,
BioChimico, Rio de Janeiro, Brazil). Immediately
after death, a blood sample was collected by cardiac puncture. This sample was used for urea and
creatinine serum levels analysis by the automated enzymatic method.
The left kidneys were collected and fixed
in 4% phosphate-buffered formaldehyde. The
kidneys were weighed, and the renal volume was
measured using Scherle’s method (21). The cortex-non-cortex area ratio (C-NC) was calculated
using the Cavalieri method (22-24). The cortical
volume (CV) was calculated by multiplying the
renal volume by C-NC (24).
Randomly collected samples from all left
kidneys were processed for paraffin embedding,
sectioned at 5µm thickness, and stained with hematoxylin and eosin. Histological analysis was
performed blindly using 25 histological fields,
obtained from five different sections of the renal
cortex from each kidney. Glomerular volumetric
density (Vv[glom]), which indicates the proportional volume occupied by the glomeruli in the cortex, was estimated by the point-counting method
(22-24). The volume-weighted glomerular volume
(VWGV) was estimated using the point-sampled
intercepts method (22-24). The estimation of the
total number of glomeruli per kidney (N[glom])
was calculated using the formula: CVxVv[glom]/
VWGV (24).
The results were compared by one-way
ANOVA with Bonferroni’s post-hoc test. Analyses
were performed using GraphPad Prism 5.0 (GraphPad Software, San Diego, USA). All results were
considered significant when p <0.05. All numerical
data were presented as mean±standard deviation.
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Additionally, an experienced veterinary
pathologist (unaware of the treatment conditions)
examined all histological sections and described the
histopathological changes. The observed alterations
were then reported per group.
RESULTS

The serum urea level in group I was 10.4%
higher than that in group S. No difference in serum
urea levels were observed between group IQ and
other groups. Also, no difference was observed in
serum creatinine analysis between all the groups.
The C-NC of group I was decreased by
9.3% when compared to group S. Quercetin treatment in group IQ restored normal values for this
parameter. The C-NC of group IQ was 5.9% higher
than that of group I, and similar values to groups
S and SQ.
The Vv[glom] of group I was 32.7% lower
than that of group S and 34.2% reduced in comparison to group SQ. Meanwhile, group IQ increased by 33.7% in comparison to the I group, and
a decrease of 12.0% in comparison to SQ. Treat-

ment with quercetin in animals subjected to renal
ischemia (group IQ) prevented the reduction of
Vv[glom] observed in non-treated animals.
The ischemic kidneys (group I) presented
a reduced N[glom] in comparison to groups S and
SQ (26.0% and 33.0%, respectively). Treatment
with quercetin in group IQ prevented this glomeruli loss, as this group showed no difference with
groups S and SQ, but 28.3% increased N[glom] in
comparison to group I.
No difference was noted in kidney weight, kidney volume, cortical volume, and VWGV
among the groups. All data are presented in Table-1 and are represented in Figures 1 and 2.
Histopathological analysis revealed discrete
tubular and medullary congestion in some animals
of groups S and SQ, but the cortical architecture was
preserved. On the other hand, many focuses of parenchymal damage were observed in the kidneys of
group I. This included amorphous material in the
tubular lumen, amorphous eosinophilic material in
the medullary region, glomerular degeneration, mononuclear infiltration, apparent loss of glomeruli,
and loss of cortical architecture. These patholo-

Table 1 - Kidney functional and morphological data of rats subjected to sham surgery or to left renal warm ischemia with or
without quercetin treatment.
S (n=10)

SQ (n=10)

I (n=10)

IQ (n=10)

p value

Urea (mg/dL)

41.5±1.7

41.0±1.6

45.8±3.7 a, b

42.7±2.4

0.0013

Creatinine (mg/dL)

0.44±0.01

0.47±0.04

0.47±0.03

0.46±0.05

0.2744

Kidney weight (g)

1.08±0.15

1.24±0.15

1.23±0.21

1.19±0.11

0.1488

Kidney volume (mL)

1.06±0.15

1.19±0.15

1.18±0.18

1.17±0.11

0.1494

Cortex-non-cortex areas ratio

0.74±0.02

0.74±0.02

0.68±0.02 a, b

0.72±0.02 c

<0.0001

Cortical volume (mL)

0.79±0.09

0.88±0.11

0.82±0.11

0.84±0.09

0.2879

Vv[glom] (%)

5.99±0.77

6.14±0.43

4.03±0.46 a, b

5.40±0.31b, c

<0.0001

VWGV (×105µm3)

15.09±1.79

15.50±1.61

14.36±2.08

15.23±1.31

0.5143

Number of glomeruli per kidney (×103)

31.50±4.90

34.8±3.62

23.30±4.10 a, b

29.9±1.76 c

<0.0001

Vv[glom] = Glomerular volumetric density; VWGV = Volume-weighted glomerular volume; S = Group subjected to sham surgery; I = Group subjected to 60 minutes of
renal warm ischemia; SQ = Group sham treated with quercetin; IQ = Group subjected to warm ischemia and treated with quercetin.
a = different from group S; b = different from group SQ; c = different from group I
Data expressed as mean±standard deviation.
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Figure 1 - Photomicrographs of the renal cortex from the experimental groups.

A) Group subjected to sham surgery (S); B) Group sham treated with quercetin (SQ); C) Group submitted to 60 minutes of renal warm ischemia (I); D) Group subjected to
warm ischemia and treated with quercetin (IQ). Red arrow: lymphocytic infiltrate; black arrow: proteic matter in the tubular lumen; black thin arrow: loss of tubular epithelium;
*- glomerular degeneration. Hematoxylin and eosin, 200x. Scale bar=100µm.

gical findings were minimal in kidneys subjected
to ischemia under quercetin treatment (group IQ).
DISCUSSION
Despite great efforts to avoid warm ischemia during partial nephrectomy, with off-clamp
and cold ischemia techniques (4, 5), warm ischemia is still necessary during most nephron sparing
surgeries (1, 2, 6), and its harmful and permanent
consequences for renal function and the morphology of the remaining parenchyma (7, 8) are caused
by the high production of reactive oxygen species
and consequent lipid peroxidation (25, 26). Given
this, the use of antioxidant drugs as possible nephron protectors is plausible (9-11, 18-20) as well
as in other organs and tissues (12-17) associated
with ischemia/reperfusion (9, 10, 15-20, 26).

Quercetin is a flavonoid that has proven
to be effective in combating the production of reactive oxygen species and has positively modified
the values of biochemical markers of homeostatic
functions of organs and tissues (12-17), including
kidneys in different situations (11) such as warm
ischemia (18-20). Our quantitative results corroborate that the use of quercetin is beneficial in warm
renal ischemia. It is thought that the protective results observed in animals receiving quercetin were
a consequence of the reduced oxidative damage in
renal tissue. However, oxidative stress has not been
directly evaluated in the present study, as in others
(27), and future studies should clarify the mechanisms of action. The use of this flavonoid was
effective in preventing glomerular loss (N[glom]),
which occurred only in animals subjected to renal
ischemia without quercetin treatment.
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Figure 2 - Quantitative results of kidneys from group submitted to sham surgery (S), group sham treated with quercetin (SQ),
group submitted to 60 minutes of renal warm ischemia (I), and group subjected to warm ischemia and treated with quercetin (IQ).

A) Cortex-non-cortex areas ratio (C-NC); B) Glomerular volumetric density (Vv[glom]); C) Number of glomeruli per kidney (N[glom]); Bars represents means±standard deviation.

Although the focus of the present study
was histo-morphometric evaluation, the serum
urea and creatinine levels were also analyzed,
which are the most commonly used biochemical
markers of renal function (28). Serum urea increased only in the ischemia group, reinforcing that
treatment with quercetin prevented renal dysfunction as indicated by this marker. This is in accordance with previously data reported in previous
studies (18-20).
Nephron sparing surgery has, as the name
indicates, the objective of removing small kidney
masses while preserving the maximum number
of nephrons to preserve the kidney’s function in
the long term (1, 2, 6-8). Therefore, quantification
of the absolute number of glomeruli, which is a
result that approximates the number of nephrons
present in the parenchyma (10, 22-24), provides
a definitive result that indicates if the partial nephrectomy reaches its goal. To the best of our knowledge, this study is the first to report the preventive effects of quercetin on glomerular loss caused
by warm renal ischemia.
The rodent model is widely used in studies
focused on the effects of renal ischemia/reperfusion (9, 18-20, 22), and the morphometric changes
caused by this procedure have already been proven (22). Our results are consistent with a previous
report of 60-minute warm renal ischemia in this
model (22), with a reduction in C-NC, Vv[glom],
and N[glom] in the ischemia group compared to
the sham group.

Sham animals treated with quercetin presented no clinical, biochemical, or morphometric quantitative renal modifications, which demonstrates that
quercetin has no side effects on the kidney, which is
in accordance with previous studies (18-20, 26, 29).
More importantly, our results confirm that this flavonoid prevents glomerular loss caused by ischemia/reperfusion, since the values of Vv[glom] and N[glom]
of the Ischemia group treated with quercetin were
similar to those of the sham group.
Previously published studies showed the
protective effects of quercetin in a short-term period,
as the analysis of these studies was performed one
day after renal warm ischemia (18-20). The present
study added information on this topic, analyzing the
kidneys 4 weeks after the ischemic injury, thus demonstrating that the protective effects of quercetin
are permanent.
From a translational perspective, these
results suggest that the patient undergoing partial nephrectomy could be treated with quercetin during pre, trans, and postoperative periods
with satisfactory prevention of long-term renal
dysfunction and chronic kidney disease. Quercetin is commonly found in capsules, and sold
as a natural supplement in many countries. It
has not been reviewed by the FDA to determine
whether it is safe or effective, but in Canada
it is officially approved as an antioxidant and
capillary/blood vessel protectant (30). Prior to
clinical use, it should be investigated in controlled trials, which, taking into consideration the
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positive findings of this experimental study, are
highly warranted.
Nevertheless, it should be noted that
the present study had some limitations. The pathophysiological responses to ischemic injury
differ among species. Although the rat model
of renal warm ischemia is widely used, this is
still an experimental setting, with several differences to the clinical setting. Additionally,
the evaluation of renal clearance and other renal serum biomarkers would be desirable for a
more sensitive functional analysis. Future clinical studies investigating the use of quercetin
as a nephroprotective drug in patients who underwent partial nephrectomy with warm ischemia are warranted.
Thus, it is concluded that quercetin was
effective as a nephroprotective agent, reducing
the histopathological modifications, preventing
glomerular loss, and maintaining normal urea
serum levels after warm ischemia. These results
suggest that this flavonoid may improve long-term renal function in patients who underwent
partial nephrectomy with warm ischemia.
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ABSTRACT

ARTICLE INFO

Background: Guideline-based best practice treatment for muscle invasive bladder cancer
(MIBC) involves neoadjuvant chemotherapy followed by radical cystectomy (NACRC).
Prior studies have shown that a minority of patients receive NACRC and older age and
renal function are drivers of non-receipt of NACRC. This study investigates treatment
rates and factors associated with not receiving NACRC in MIBC patients with lower
comorbidity status most likely to be candidates for NACRC.
Materials and Methods: Retrospective United States National Cancer Database analysis
from 2006 to 2015 of MIBC patients with Charlson comorbidity index (CCI) of zero.
Analysis of NACRC treatment trends in higher CCI patients was also performed.
Results: 15.561 MIBC patients met inclusion criteria. 1.507 (9.7%) received NACRC
within 9 months of diagnosis. NACRC increased over time (15.0% in 2015 compared
to 3.6% in 2006). Higher NACRC was noted in females, cT3 or cT4 cancer, later year of
diagnosis, and academic facility treatment. Lower utilization was noted for blacks and
NACRC decreased with increasing age and CCI. Only 16.9% of patients aged 23-62 in the
lowest age quartile with muscle invasive bladder cancer and CCI of 0 received NACRC.
Conclusions: Although utilization is increasing, receipt of NACRC remains low even in
populations most likely to be candidates. Further study should continue to elucidate
barriers to utilization of NACRC.

INTRODUCTION
Nearly 80.000 people are diagnosed in the
United States (U.S.) with bladder cancer annually
(1), 15-20% present with muscle-invasive bladder cancer (MIBC) (2). While several international guideline-directed treatment options exist for
patients with non-metastatic MIBC, neoadjuvant
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chemotherapy (NAC) followed by radical cystectomy (RC) is the gold standard (3). Recommendations for neoadjuvant chemotherapy followed by
radical cystectomy (NACRC) for MIBC are well-established in the American Urological Association (AUA), U.S. National Comprehensive Cancer
Network (NCCN), and European Association of
Urology (EUA) guidelines (4, 5). These are based
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on randomized controlled trials demonstrating
improved overall and disease-specific survival
(3,4) with cisplatin based neoadjuvant regimens,
although a recent non-clinical trial study failed to
show survival benefit (6).
Population-based reports demonstrate
underutilization of both NAC and RC, 21-27% of
MIBC patients ultimately undergo RC (7, 8), far
fewer receive NAC prior to surgery (9). While there are clinical reasons patients may not receive
neoadjuvant chemotherapy followed by radical
cystectomy (NACRC), non-clinical characteristics
have been associated with differences in treatment
delivery and survival in bladder cancer, including
race, age, and gender (10-13). As comorbidity is
a strong predictor of overall survival (10), competing causes of mortality may explain observed
survival differences. However, it is hypothesized
that disparities in utilization of NACRC based on
non-clinical characteristics and practice patterns
may also play a role (10).
Given the lack of data regarding non-clinical reasons for disparities in NACRC utilization,
this study was designed to evaluate factors associated with NACRC utilization in a cohort with lower comorbidity status and therefore most likely
to be clinically eligible for NACRC.
MATERIALS AND METHODS
This study is an Institutional Review Board-exempt 2006-2015 retrospective analysis of
the National Cancer Database (NCDB). NCDB is a
de-identified, standardized hospital-based registry
of United States cancer cases, treatment, and outcomes from over 1.500 facilities across the United
States representing 72% of newly diagnosed cancers and 70% of bladder cancers (14).
Study patients had non-metastatic histologically confirmed transitional cell or papillary
transitional carcinoma stages II-III (cT2-4N0). Exclusions included pure or majority squamous cell
carcinoma and adenocarcinoma subtypes, secondary malignancies, lack of treatment data and clinical stage lymph node involvement (Figure-1). To
attribute the appropriateness of NACRC treatment
as best as possible, patients with any of the 15
specific comorbidities measured in the Charlson

comorbidity index score (CCI) (15) including renal disease (defined broadly), diabetes, chronic
pulmonary disease, myocardial infarction, congestive heart failure, cerebrovascular disease in
addition to other conditions which could make
a patient unfit for NAC per international guidelines (4, 5) were excluded (Table-1). NCDB CCI
of 0 indicates that a patient does not have any
record of the 15 CCI comorbidities excluding the
cancer diagnosis itself.
Patients who died or were lost to follow-up
within three months of diagnosis were excluded
since it would not be possible to measure whether
a complete course of chemotherapy was administered. NACRC was defined as cystectomy preceded
by at least one course of multi-agent chemotherapy (NAC) both occurring within 9 months of
MIBC diagnosis. This time interval was selected to
capture patients whose treatment was most likely
intended to be delivered primarily rather than as
response to a treatment failure.
Although we were able to select for several
rounds of multi-agent chemotherapy, the specific
multiagent chemotherapy regimen utilized, for
example cisplatin based, is not available in NCDB
and therefore was not assessed. Single agent chemotherapy was not considered NAC. Cystectomy
included “simple/total/complete,” “radical,” “not
otherwise specified,” or “pelvic exenteration.” All
analyses were controlled for clinicopathologic
stage, community, and patient age, gender, race,
health insurance, treatment facility type, as well
as whether treatment was delivered at more than
one facility. Tumor characteristics included clinical T-classification (cT2, cT3, cT4) and grade. To
avoid biasing the study by excluding patients with
pathologic lymph node involvement found at time
of cystectomy pre-cystectomy clinical staging was
used. Community factors included rurality, quartile of educational attainment, and income metrics.
Facility factors included treatment facility type
and U.S. region. Year of diagnosis was analyzed
for trends.
Given concern for internal validity of CCI
score in NCDB since only 11.302 patients were
excluded for CCI greater than 0 from the initial
41.123 MIBC patients meeting cohort identification criteria, a sensitivity analysis to assess rates
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Figure 1 - Cohort generation from U.S. National Cancer Database 2006-2015.
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Table 1 - U.S. National Cancer Database (NCDB) Charlson comorbidity index (CCI) criteria and United States Medical
Diagnosis IDC-9 Codes (15).
Condition

Charlson Score

Renal Disease

1

403.xx, 404.xx
Hypertensive chronic kidney disease stage I-V or end stage renal disease
585.xx
Chronic kidney disease stage I-V or end stage renal disease
Chronic kidney disease, unspecified
586.xx
Renal failure unspecified
588.xx
Renal osteodystrophy
Nephrogenic diabetes insipidus
Secondary hyperparathyroidism
Other specified disorders resulting from impaired renal function
Unspecified disorder resulting from impaired renal function
V42.0
Renal transplant
V45.1, V56.xx
Renal dialysis
Cancer (excluded in NCDB CCI calculations)

0

Myocardial Infarction

1

Congestive Heart Failure

1

Peripheral Vascular Disease

1

Cerebrovascular Disease

1

Dementia

1

Chronic Pulmonary Disease

1

Rheumatologic Disease

1

Peptic Ulcer Disease

1

Mild Liver Disease

1

Diabetes

1

Diabetes with Chronic Complications

1

Hemiplegia or Paraplegia

1

Moderate or Severe Liver Disease

1

HIV/AIDS

1
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of NACRC in higher CCI patients was also performed. These patients represented those excluded
from the main cohort for co-morbidity alone and
otherwise meeting all other study inclusion and
exclusion criteria.
All variables were considered categorical
and summarized with frequencies and percentages with comparisons between NACRC and non-NACRC using Chi-squared tests. To assess for
independent associations of factors and control
for clustering of patients within facility a mixed
effects logistic regression modeling was performed (16). Models were summarized using adjusted odds ratios (OR) and 95% confidence intervals
with 2-sided p-values <0.05.

sociated with greater odds of receiving NACRC (p
<0.001, p <0.001, p <0.01 respectively). In contrast,
older patient age, black race, unknown ethnicity,
and being treated at a non-academic/research program facility were associated with lower odds of receiving NACRC (p <0.001, p=0.03, p=0.05, p <0.001
respectively).
Over time, between the first half of the study period 2006-2010 (4th quartile age OR 0.05, p
<0.001) and the second half 2011-2015 (4th quartile
age OR 0.06, p <0.001) trends in odds of receiving
NACRC in older patients compared to the youngest
patients did not change. Black race was still associated in later years 2011-2015 (OR 0.68, p=0.02)
with lower odds of NACRC compared to white race
but this was higher than the first half of the study
period (OR 0.58 p=0.02). Study patient’s rates of receiving NACRC increased at academic facilities and
community programs from 2006-2010 (11.2% academic, 3.4% community, p <0.00) versus 2011-2015
(17.7% academic, 8.8% community, p <0.00). Using
academic centers as referent, community cancer
programs had increased odds of providing NACRC
from 2011-2015 (OR 0.44, p <0.001) compared to
2006-2010 (OR 0.34, p <0.001) but this remained
below academic centers. The increased rates of
NACRC at community care facilities was proportionally less than the increased rates at integrated
cancer programs from 2011-2015 (OR 0.67, p=0.01)
versus 2006-2010 (OR 0.50, p <0.001). Integrated
cancer programs are in-between community and
academic facilities in terms of facility medical resources. Rates of NACRC at integrated cancer programs also remained below academic centers. Female gender odds of NACRC receipt did not change
over the study course. There was no statistically
significant association with insurance status/type,
level of education and household income, or tumor
grade throughout the study.
In sensitivity analysis of higher CCI patients while maintaining all other study criteria,
higher CCI score was associated with lower rates
of NACRC. Rates of NACRC were 7.3% for CCI 1,
5.7% for CCI 2, and 4.4% for CCI 3 or more (Table-4a). The odds ratio of receipt of NACRC compared
to CCI 0 patients was 0.77 (95% CI 0.69-0.86) for
CCI 1, 0.58 (95% CI 0.48-0.71) for CCI 2, and 0.45
(95% CI 0.32-0.64) for CCI 3 or more (Table-4b).

RESULTS
Among the 502.062 patients with bladder
cancer identified, 41.123 had MIBC and no secondary malignancy. All treatment and data inclusion
criteria including CCI score of 0 was met for 15.561
patients (Figure-1). NACRC was utilized in 9.7%
(n=1.507), while 24.6% (n=3.828) received cystectomy alone, 9.0% (n=1.408) cystectomy with single
agent or adjuvant chemotherapy, 22.5% (n=3.494)
non-cystectomy surgical treatments such as partial cystectomy or local resection, 17.1% (n=2.654)
radiation with or without chemotherapy, 14.3%
(n=2.231) chemotherapy alone, and 2.8% (n=439)
hormonal, immune, or no treatment (Figure-2).
Overall, the large majority of patients, 90.3%
(n=14.054), did not receive treatment that qualified
as NACRC. Only 43.3% (n=6.743) received a complete cystectomy as part of their management.
NACRC use increased from 3.6% in 2006
to 15.0% in 2015 among non-metastatic MIBC patients with CCI 0 (Table-2). Only 16.9% of patients
aged 23-62 in the lowest age quartile with muscle invasive bladder cancer and CCI of 0 received
NACRC (Table-2) increasing over time to 26.1% in
2015. Significant differences in all clinical factors
were observed between patients who did and did
not receive NACRC therapy in unadjusted analysis with the exception of rurality of patient residence (Table-2). In adjusted multivariable analysis
(Table-3), female gender, later year of diagnosis,
and having either cT3 or cT4 were significantly as-

807

IBJU | UTILIZATION OF NEOADJUVANT CHEMOTHERAPY FOLLOWED BY RADICAL CYSTECTOMY IN BLADDER CANCER

Figure 2 - Rates of treatment utilization 2006-2015 in U.S National Cancer Databe non-matastatic muscle invasive baldder
cancer patients with Charlson comorbidity 0.
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Table 2 - Characteristics by receipt NACRC for patients with MIBC and Charlson Comorbidity Index 0.
Characteristics

Overall

Overall

Did not receive

Received

NAC + RC

NAC + RC

N

N (%)

N (%)

15,561

14,054 (90.3)

1,507 (9.7)

Age categorized by quartiles

p-value

<0.001

23-62

3,820

3,174 (83.1)

646 (16.9)

63-71

4,188

3,628 (86.6)

560 (13.4)

72-81

3,782

3,527 (93.3)

255 (6.7)

82-90

3,771

3,725 (98.8)

46 (1.2)

Gender

0.003
Female

4,778

4,264 (89.2)

514 (10.8)

Male

10,783

9,790 (90.8)

993 (9.2)

Race

0.02
White

14,138

12,738 (90.1)

1,400 (9.9)

Black

1,030

948 (92.0)

82 (8.0)

393

368 (93.6)

25 (6.4)

Asian/Native Hawaiians/Pacific Islanders or Other*
Ethnicity
Non-Hispanic

<0.001
14,635

13,182 (90.1)

1,453 (9.9)

Hispanic

178

160 (89.9)

18 (10.1)

Unknown

748

712 (95.2)

36 (4.8)

Insurance status
Uninsured
Private Insurance

<0.001
511

452 (88.5)

59 (11.5)

4,630

3,947 (85.3)

683 (14.8)

Medicaid

635

545 (85.8)

90 (14.2)

Medicare

9,324

8,698 (93.3)

626 (6.7)

461

415 (89.4)

49 (10.6)

Other Government or Insurance Status Unknown*

Proportion of adults who did not graduate from high school categorized as quartiles

<0.01

≥ 29%

2,124

1,957 (92.1)

167 (7.9)

20% - 28.9%

3,754

3,400 (90.6)

354 (9.4)

14% - 19.9%

4,022

3,624 (90.1)

398 (9.9)

<14%

5,661

5,073 (89.6)

588 (10.4)

Median household income categorized as quartiles

0.02

<$30,000

1,765

1,612 (91.3)

153 (8.7)

$30,000 - $35,999

2,824

2,581 (91.4)

243 (8.6)

$36,000 - $45,999

4,541

4,102 (90.3)

439 (9.7)

$46,000 +

6,431

5,759 (89.6)

672 (10.5)

14,912

13,475 (90.4)

1,437 (9.6)

292

264 (90.4)

28 (9.6)

Rurality of Patient’s Residence
Non-Rural
Rural

0.98

Year of diagnosis

<0.001
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2006

1,070

1,031 (96.4)

39 (3.6)

2007

1,259

1,194 (94.8)

65 (5.2)

2008

1,566

1,474 (94.1)

92 (5.9)

2009

1,797

1,670 (92.9)

127 (7.1)

2010

1,452

1,325 (91.3)

127 (8.7)

2011

1,500

1,373 (91.5)

127 (8.5)

2012

1,581

1,405 (88.9)

176 (11.1)

2013

1,668

1,455 (87.2)

213 (12.8)

2014

1,806

1,545 (85.6)

261 (14.5)

2015

1,862

1,582 (85.0)

280 (15.0)

Academic/Research Program

5,783

4,923 (85.1)

860 (14.9)

Community Cancer Program

1,630

1,545 (94.8)

85 (5.2)

Comprehensive Community Cancer Program

6,190

5,790 (93.5)

400 (6.5)

Integrated Network Cancer Program or Other type of

1,958

1,796 (91.7)

162 (8.3)

Facility type

<0.001

cancer program*
Facility location

<0.001

New England

1,078

954 (88.5)

124 (11.5)

Middle Atlantic

2,494

2,272 (91.1)

222 (8.9)

South Atlantic

3,395

3,083 (90.8)

312 (9.2)

East North Central

2,795

2,505 (89.6)

290 (10.4)

East South Central

1,007

920 (91.4)

87 (8.6)

West North Central

1,263

1,100 (87.1)

163 (12.9)

West South Central

990

920 (92.9)

70 (7.1)

Mountain

733

656 (89.5)

77 (10.5)

1,806

1,644 (91.0)

162 (9.0)

Pacific
Multiple source of records

<0.001

Records submitted by only one facility

11,763

10,829 (92.1)

934 (7.9)

Records submitted by more than one facility

3,798

3,225 (84.9)

573 (15.1)

Clinical T-classification

<0.001

2

12,479

11,367 (91.1)

1,112 (8.9)

3

1,556

1,327 (85.3)

229 (14.7)

4

1,526

1,360 (89.1)

166 (10.9)
<0.001

Grade
Well differentiated or Moderately and moderately-

718

677 (94.3)

41 (5.7)

Poorly differentiated

6,442

5,943 (92.3)

499 (7.8)

Undifferentiated, anaplastic

6,505

5,752 (88.4)

753 (11.6)

Cell type not determined, not stated or not applicable

1,896

1,682 (88.7)

214 (11.3)

well differentiated*

Significance determined by Pearson Chi-square
Rows may equal more than 100% due to rounding
*Combined to protect confidentiality
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Table 3 - Associations of clinical features with receipt of NAC for patients with MIBC and Charlson Comorbidity Index 0.
Variable

OR

95% CI

p-value

Age categorized by quartiles
23-62

Referent

63-71

0.76

0.64- 0.89

0.001

72-81

0.39

0.32-0.48

<0.001

82-90

0.07

0.05-0.10

<0.001

Male

Referent
1.28-1.66

<0.001

Gender

Female

1.46

White

Referent

Black

0.67

0.52-0.88

0.003

Asian/Native Hawaiians/Pacific Islanders

0.65

0.38-1.11

0.11

Other

0.41

0.17-0.99

0.05

Race

Ethnicity
Non-Hispanic

Referent

Hispanic

1.15

0.66-2.03

0.62

Unknown

0.70

0.47-1.04

0.08

Insurance status
Private Insurance

Referent

Uninsured

0.95

0.69-1.30

0.75

Medicaid

0.93

0.71-1.23

0.62

Medicare

0.85

0.72-0.99

0.05

Other Government

1.27

0.80-2.00

0.31

Insurance Status Unknown

1.04

0.62-1.73

0.14

Number of adults who did not graduate from high school, quartiles
≥ 29%

Referent

20% - 28.9%

1.21

0.96-1.53

0.11

14% - 19.9%

1.17

0.91-1.51

0.22

<14%

1.19

0.91-1.56

0.20

Quartile of median household income
<$30,000

Referent

$30,000 - $35,999

0.85

0.66-1.09

0.20

$36,000 - $45,999

0.90

0.70-1.15

0.40

$46,000 +

1.00

0.76-1.32

0.99

Rurality of Patient’s Residence

0.80

0.51-1.25

0.33

Year of diagnosis
2006

Referent
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2007

1.24

0.80-1.93

0.33

2008

1.71

1.14-2.58

0.01

2009

1.99

1.34-2.94

<0.001

2010

2.54

1.71-3.76

<0.001

2011

2.40

1.61-3.56

<0.001

2012

3.42

2.33-5.03

<0.001

2013

3.69

2.52-5.40

<0.001

2014

4.61

3.17-6.72

<0.001

2015

4.89

3.36-7.12

<0.001

Facility type
Academic/Research Program

Referent

Community Cancer Program

0.40

0.30-0.54

<0.001

Comprehensive Community Cancer Program

0.54

0.44-0.66

<0.001

Integrated Network Cancer Program

0.61

0.46-0.80

<0.001

Facility location
New England

Referent

Middle Atlantic

0.58

0.39-0.86

<0.01

South Atlantic

0.68

0.47-0.99

<0.05

East North Central

0.85

0.59-1.22

0.38

East South Central

0.75

0.47-1.20

0.23

West North Central

1.21

0.79-1.84

0.39

West South Central

0.42

0.26-0.69

<0.01

Mountain

0.98

0.61-1.57

0.92

Pacific

0.62

0.41-0.93

0.02

1.33-1.72

<0.001

Multiple source of records
Records submitted by only one facility

Referent

Records submitted by more than one facility

1.51

Stage
2

Referent

3

1.74

1.46-2.08

<0.001

4

1.34

1.10-1.64

0.003

Grade
Referent
Moderately or moderately well differentiated,

1.37

0.63-3.00

0.43

Poorly differentiated

1.63

0.82-3.23

0.16

Undifferentiated, anaplastic

1.89

0.95-3.75

0.07

Cell type not determined

1.72

0.86-3.47

0.13

Constant

0.04

0.02-0.10

<0.001

Facility ID Var (_cons)

0.54

0.40-0.71

All odds ratios in table modeled by multi-level mixed effects logistic regression
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Table 4a - Rates NACRC for patients with MIBC by Charlson Comorbidity Index score 2006-2015.
Overall

Did not receive
NAC + RC

Received
-NAC + RC

p-value

N

N (%)

N (%)

<0.001

24,157

22,072 (91.3)

2,085 (8.6)

0

15,561

14,054 (90.3)

1,507 (9.7)

1

5,951

5,514 (92.7)

437 (7.3)

2

1,902

1,794 (94.3)

108 (5.7)

3+

743

710 (95.6)

33 (4.4)

Overall
Charlson Comorbidity Index*

Table 4b - Odds ratios receipt of NACRC for patients with MIBC all Charlson Comorbidity Scores.
Variable

OR

95% CI

p-value

Charlson Comorbidity Index**
0

Referent

1

0.77

0.69-0.86

<0.001

2

0.58

0.48-0.71

<0.001

3+

0.45

0.32-0.64

<0.001

*Significance determined by Pearson Chi-square
⁑Modeled by multi-level mixed effects logistic regression
Rows may equal more than 100% due to rounding

DISCUSSION

with increasing age with only 1.2% of the oldest
quartile receiving NACRC therapy (Table-2). This
corresponds to an adjusted odds ratio of oldest
quartile compared to youngest quartile for receipt
of NACRC of 0.07 (95% CI 1.28-1.66) (Table-3).
The remarkably low rates of NACRC in younger
patients with CCI of 0 in particular is likely to be
inappropriate and concerning for several reasons.
First, given association of increasing comorbidity with aging (17, 18), low NACRC rates
are especially alarming in younger patients with
the lowest CCI scores who constitute the patient
population in NCDB most likely to be eligible
for NACRC. Younger patients in general are least
likely to have renal impairment or other contraindications to NACRC. Comorbid contraindications to NACRC, especially renal insufficiency,

Overall, 9.7% of patients with non-metastatic MIBC in patients with a CCI of zero received
multiagent NACRC within nine months of diagnosis. Although NACRC use increased over time,
consistent with other reports of NAC utilization
(9). NACRC rates among lower CCI patients, those
recommended by European and U.S. guidelines to
receive NACRC, remain remarkably low reaching
only 15% in 2015. Study observed rates of NACRC
are not an artifact of delay of care, few patients
received NACRC outside of a 9-months from diagnosis treatment window (0.3%).
Among CCI 0 patients with MIBC, 16.9%
of patients aged 23-62 in the lowest age quartile
received NACRC. The receipt of NACRC decreased
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are more likely to be present in older patients
(19). Secondly, younger patients are those most
likely to live long enough to accrue the small
incremental gain in overall and cancer specific
survival from NACRC which was around 5-8%
at five years post-treatment in the original trials
(3, 4). Older patients have shorter residual life
expectancy and may be less likely to appreciate
incremental survival gains.
Notably, a significant portion of patients
in this cohort appeared to receive off guideline
therapies such as hormonal/immune therapy treatments only, cystectomy with single agent chemotherapy, and local resection or chemotherapy
alone (Figure-2). A significant portion of study
patients also underwent alternative bladder preservation therapies trimodal therapy with chemo, radiation and maximal TURBT and partial
cystectomy (Figure-2), over the study period
combined these modalities accounted for more
than triple those who underwent NACRC. While
treatment with bladder preserving therapies are
emerging modalities with promise (20) (particularly in limited T2 disease and those with significant comorbidity), they are not considered
standard treatment especially in a healthier patient cohort such as this study.
Apart from age and recency of diagnosis,
this study found that gender, type of treatment facility, and black race were associated with the receipt of NACRC on adjusted analysis of CCI 0 patients. Female patients with non-metastatic MIBC
and CCI 0 were more likely to receive NACRC than
male patients OR 1.46 (95% CI 1.28-1.66) (Table-3). This contrasts to some prior studies (21, 22)
which have found women in general were more
likely to receive substandard and delayed care
then men across the bladder cancer disease spectrum. These prior studies did not look specifically
at NACRC in CCI 0 patients and generally studied
a significantly earlier time period. Black race was
associated with lower NACRC utilization (Table-3).
Systematic differences in care patterns by race
may explain differences disease-specific survival
(23). NCDB does not proportionally reflect U.S. racial groups and therefore racial disparity findings
should be approached cautiously.

Given the long timescale of this study
starting in 2006 when NAC recommendations
were more recent, analysis of the first five years
2006-2010 compared to the last five years of the
study period 2011-2015 was also performed to assess the nature of these. Between these two periods overall rates of NACRC increased 5.8% versus
12.6%, while still low this does represent implementation of recommendations over time. Over
this time, black patients did become more likely to
receive NACRC but were still not at likely as Caucasian patients to receive it at the end of the study
period. When comparing the early study period to
later, academic centers experienced greater NACRC implementation than community centers and
integrated cancer centers (facilities that are functionally in-between academic and community facilities in terms of level or resources). This likely
represents improved implementation of guidelines
at academic centers who are more specialized with
higher volumes than community care centers.
Overall, during the study patients treated
at academic/teaching facilities were twice as likely to receive NACRC for non-metastatic MIBC.
This adds to previous reports that care regionalized to high volume centers of excellence leads to
decreased morbidity, mortality, decreased length
of stay, and decreased readmissions (24-26). The
underlying reason for this disparity in care between facility types remains unknown. Theoretically,
academic centers may be more likely to have the
resources and skills to perform RC, coordinate with
medical oncologists to ensure appropriate and timely delivery of NAC, and possess the referral relationships to ensure high quality care. However,
future research is required to better understand
these differences in care utilization (27) and how
to facilitate appropriate referral to regional centers when, by virtue of lack of resources, NACRC
is not feasible. In addition, patient’s willingness
to seek care far from home is not well explored in
the literature and underscores the lack of data describing patient’s preferences in obtaining NACRC
treatment for their disease.
Due to the multidisciplinary nature of
NACRC requiring medical oncology, urology, social work, and nutrition expertise (28) to deliver
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a unified care pathway, barriers may also vary
by provider type. For example, NACRC requires
urologists hold their portion of care and collaborate with oncology which may carry potent organizational and coordination of care barriers.
Future quality improvement and implementation
science-based studies in this area may be a useful
in better dissemination of NACRC guidelines and
identifying and mitigating treatment center type
and provider type barriers to NACRC.
Both clinical and non-clinical factors preclude patients from receiving NAC. In this study,
some non-clinical factors that may preclude patients from starting or completing a NACRC treatment regimen were attempted to be isolated in
order to examine them separately. There are racial
and gender care disparities that may be unique
to the United States, however disparities in guideline implementation by facility type is likely to
be applicable to every health system. NACRC is
a complex treatment modality that requires care
coordination between multiple physician and
non-physician medical specialty types. Even after
initiating a NACRC treatment plan, patients, their
families, and medical providers encounter numerous obstacles to completing the combined medical and surgical regimen. These pitfalls are all the
more difficult to surmount at facilities without the
resources of a centralized high-volume experienced facility.
Compared to other recent studies already
cited, this report is unique in that it selected for
patients without documented CCI in order to only
include patients with highest likelihood of NACRC
eligibility. This study is not without limitations
however and to fully interpret the results, it is important to understand CCI and other limitations
within NCDB.
Screening patients in this study by CCI
only allows for the exclusion of patients on the
basis of any one of 15 categories of comorbidity. This includes several important categories that
may preclude eligibility for NACRC including any
history of renal disease, diabetes, chronic pulmonary disease, myocardial infarction, congestive
heart failure, and cerebrovascular disease. Renal
disease may be the most relevant of the CCI con-

ditions in terms of NAC eligibility. Careful evaluation of the specific Charlson definition of renal
disease reveals a broadly inclusive definition including all stages, I (mild) though V (severe), renal impairment (Table-1). It is important to note
however that CCI does not cover all comorbidity
types. Patients with a score of 0 could still have
comorbidity if they are not conditions specifically
included in CCI (15). CCI in particular does not
cover all comorbidity relevant for clinical decision making for NAC or RC appropriateness. For
example, other important measures such as creatinine clearance, myelosuppression, hearing loss,
and Eastern Cooperative Oncology Group (ECOG)
status are missing in this analysis. This significant study limitation may contribute to the lower
observed NACRC utilization rates in this study if
these unmeasured by CCI comorbidities made patients unfit for NACRC.
Given concern for the accuracy of utilizing CCI as a proxy for likeliness of NAC eligibly, a sensitivity analysis of higher CCI patients
otherwise meeting study criteria was performed.
This did confirm patients with higher CCI had with
lower odds ratio of receipt of NACRC as would
be expected if NCBD CCI data had internal validity. Additionally, prior studies have evaluated
the internal validity of CCI within NCDB (29). One
study found NCDB CCI scores compared to a chart
review-based CCI calculation underestimated comorbidity for 19.1-36.2% of patients (30). Adherence to NACRC may be underestimated if, due to
imperfect capture of comorbidity, this unknowingly included patients with significant comorbidity.
Another area of study limitation is the
imperfect granularity of variant bladder histology
within the NCDB. This study included only muscle invasive bladder cancers identified as transitional cell carcinoma or papillary transitional cell
carcinoma. We may have included patients with
a squamous cell component as long as it was a
minority of the sample because these are coded
within NCDB as TCC, we are unable to know how
many patients fit into this category due to database limitations. Pure or majority squamous cell carcinoma and adenocarcinoma/signet ring cell sub-types are coded within the NCDB database and
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were specifically excluded. NCDB does not codify
all subtypes in the database such as micropapillary, nested, plasmacytoid, or sarcomatoid which
may be poorly suited for NAC and these may have
been unknowingly included in the analysis.
This study is also not able to determine
what specific multi-agent chemotherapy regimen
(for example MVAC - methotrexate, vinblastine,
doxorubicin, cisplatin versus GS - Gemcitabine
Cisplatin) a patient received because this data is
not available within NCDB. Not all multi-agent
chemotherapy would be standard of care, for
example carboplatin-based regimens are specifically not recommended per guidelines (5) and if
given can be more harmful than beneficial. Given
NACRC was defined in this study as cystectomy
preceded by at least one course of multi-agent
chemotherapy (NAC), it is possible that non-standard of care regimens were included in the analysis as standard of care. If this is present in our
data, this would actually result in an overestimation in the rates of guideline appropriate NACRC
however and true guideline adherence rates would
be even lower than are reported in this study.

atment candidates. Rates varied but also remained
low overall across treatment facility types. This
data highlights the need for further quality improvement and implementation science studies to
elucidate barriers to adoption of the complex care
coordination treatment of muscle invasive bladder
cancer with neoadjuvant chemotherapy followed
by radical cystectomy.
ABBREVIATIONS
MIBC = Muscle Invasive Bladder Cancer
NAC = Neoadjuvant Chemotherapy
RC = Radical Cystectomy
NACRC = Neoadjuvant Chemotherapy followed by
Radical Cystectomy
CCI = Charlson Comorbidity Index Score
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CONCLUSION
Only 9.7% of all patients and 16.9% of the
youngest study quartile patients aged 23-62 with
non-metastatic muscle invasive bladder cancer and
low Charlson comorbidity received likely best practices treatment with timely multi-agent neoadjuvant
chemotherapy followed by cystectomy. Utilization of
neoadjuvant chemotherapy followed by cystectomy
did increase over time. Identifiable factors associated
with higher utilization were female gender, cT3 or
cT4 cancer, later year of diagnosis, and academic or
research facility treatment. Lower utilization was noted for blacks and NACRC utilization decreased with
increasing age and CCI score. Academic treatment
facilities exhibited a greater odds of NACRC treatment utilization than community centers over time.
Community practice settings continue to lag further
behind in NACRC application.
Although utilization of NACRC is increasing over time, rates remain low even in populations most likely to be healthy enough to be tre-
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Editorial Comment: Factors associated with utilization of neoadjuvant
chemotherapy in charlson comorbidity zero non-metastatic muscleinvasive bladder cancer patients
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COMMENT

The authors have demonstrated an exciting evolution of neoadjuvant chemotherapy (NAC) trends
after radical cystectomy (RC) in the USA in the present study (1). During the last two decades, NAC has
proved to bring benefits to these patients. It becomes clear when we follow the National Cancer Database
during this period that implementing NAC is not easy, and this practice is growing slowly during the last
fifteen years. Including a medical oncologist in the multidisciplinary care of these patients is important
and to perform an adequate treatment. Current guidelines recommend NAC with cisplatin-based regimens (2). However, it is not uncommon to encounter patients receiving NAC based on carboplatin, which
is not recommended by these guidelines (2). It is important to state that for patients not suitable for
cisplatin NAC, RC is still mainstream (3). In the present study, the authors evaluated patients with CCI of
zero. Even though we should expect healthy patients, there always could be some contra-indications of
cisplatin-based regimens in this CCI zero population. For instance, patients with hearing loss, high ECOG
performance score, neuropathy, or slightly reduced renal function can still be CCI of zero but cisplatin-ineligible. For this reason, it is not expected that all CCI zero patients undergo NAC. However, for every
patient with muscle-invasive bladder cancer, NAC has to be considered during treatment decisions.
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ABSTRACT

ARTICLE INFO

Introduction: Symptomatic duplex kidneys usually present with recurrent urinary tract
infection due to ureteral obstruction (megaureter, ureterocele or ectopic ureter) and/or
vesicoureteral reflux. Upper-pole nephrectomy is a widely accepted procedure to correct
symptomatic duplex systems with poor functioning moieties, also known as upper or
proximal approach. The distal ureteral stump syndrome (DUSS) can be a late complication
of this approach. There is no consensus upon the length of ureteral dissection and the
better approach to symptomatic disease in duplex systems, so we aim to identify if
extended ureteral dissection can prevent DUSS in top-down approach.
Materials and Methods: Forty-four consecutive patients with symptomatic duplex system
were retrospectively classified into two groups: those with limited ureteral excision
after heminephrectomy (HN) (group-1) and those with extended ureterectomy after HN
(group-2). Patients were followed-up for at least 36 months regarding outcomes of distal
ureteral stump.
Results: Overall complication was 20%. A total of 8 patients required unplanned further
surgery in Group-1 (30%) whereas only 1 patient required unplanned surgery in group 2
(6%) (p=0.07). Subgroup analysis showed that Group-1 presented more DUSS requiring
surgery during follow-up than group-2 (p=0.04). Factors possibly affecting complications
incidence (such as ureterocele or ectopic ureter) did not differ between groups (p=0.72
and p=0.78).
Conclusion: Upper pole nephrectomy should be performed with extended distal ureteral
dissection to prevent ureteral stump complications.

INTRODUCTION
Duplex kidneys are the most common congenital anomalies of the upper urinary tract, with an
estimated incidence of 0.8% (1). Symptomatic duplex
kidneys usually present with recurrent urinary tract
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infection due to ureteral obstruction of the upper
pole, megaureter, ureterocele or ectopic ureter, and/
or vesicoureteral reflux to the lower pole, eventually
compromising affected moiety function (2, 3).
Upper-pole nephrectomy is a widely performed procedure to correct symptomatic duplex
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systems with poor functioning upper moieties. Alternatively, this condition can be managed with
uretero-pyelic or uretero-ureteral anastomosis of
the upper to the lower moiety, even in cases of
low-function. Nowadays both procedures, also
known as upper or proximal approaches, are usually performed by laparoscopic technique, with simple and straightforward techniques.
Another option is the lower or distal approach, which address directly the uretero-vesical
junction (UVJ), whose main advantage is the more
comprehensive correction of the anatomical abnormalities of both ureters, albeit with a significantly
more invasive reconstructive surgery, which is also
prone to more complications (4).
The distal ureteral stump syndrome (DUSS)
can be a late manifestation of proximal approach
and it is defined as any complication related to
the upper pole ureteral stump: stump empyema or
reflux, symptomatic febrile urinary tract infection
(UTI), persistent bacteriuria or urethral discharge,
hematuria or low quadrant pain, which frequently
requires intervention (5, 6).
There is no consensus regarding the best
choice between the proximal and distal approaches
in the treatment of symptomatic disease in duplex
systems, as well as the adequate length of ureteral
dissection in the later technique (7, 8).
This study aims to identify if extended ureteral dissection can prevent DUSS in the upper or
proximal approach.
MATERIALS AND METHODS
An ethics committee approved (research protocol 1.895748) the study and a prospective database
was maintained for consecutive patients undergoing
surgery for duplex kidneys in our tertiary pediatric
urology center between 2005 and 2017 and a retrospective analysis was performed. Upper-pole nephrectomy has been the standard of care in our institution for symptomatic non-functioning upper pole
moieties in duplex kidneys. All patients underwent
ultrasonography (US) and DMSA nuclear scan or
computer tomography scan that confirmed the significantly impaired anatomy and function of the
upper moiety, as well as a voiding urethrocystogram
(VCUG) prior to surgery. Indications for surgery in-

cluded urinary tract infection associated to vesical
ureteral junction obstruction, urethral obstruction
due to ureterocele and/or urinary incontinence. Endoscopic incision was not performed in patients with
asymptomatic ureteroceles and was only used to decompress acutely infected ureteroceles.
Patients were classified into two groups:
Group-1 underwent upper pole heminephroureterectomy (HN) with limited or no distal ureterectomy and Group-2 heminephroureterectomy (HN)
with aggressive extended ureterectomy, well below iliac vessels. The ureteral stump was ligated
or left open according to initial pathology of the
affected moiety. The surgical access (laparoscopic
vs. open) was chosen according to surgeon’s preference and expertise, but favored extended ureterectomy after 2008, after reviewing our initial
results that showed a DUSS rate of 15.7% (9).
Mean age at operation, baseline pathology, long-term complications related to ureteral
stump and requirement for further surgical intervention were recorded for all cases. All patients
were followed with US at 6 weeks and 6 months
post-operatively, then on a yearly basis, with a
minimum follow-up of 36 months. Only symptomatic patients underwent a postoperative repeat
VCUG. Statistical analysis consisted of chi-square
test and Mann-Whitney, with p value <0.05 being
statistically significant.
Operative technique details
Briefly, upper-pole nephrectomy involves
proximal ureteral dissection of affected moiety, ligation of polar vessels, division of two moieties and
resection of the ischemic upper pole with electric or
harmonic scalpel. Care is taken to remove all non-viable renal and collector tissue to prevent post-operative retention cysts. The extended distal ureterectomy, performed in Group-2, can be challenging
due to the common sheath of the duplicated ureters
(10). Laparoscopic approach precludes the need of
another open incision to perform distal dissection
(Figure-1). The careful dissection is extended close
to the UVJ, avoiding lesion to the functional lower
pole ureter (Figure-1). As mentioned above, ligation
of the distal stump in both groups is based on baseline pathology, being obligatory in cases of VUR and
optional for obstructive cases (Figure-1).
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Figure 1 - Laparoscopic dissection of distal ureter in a 4 years-old girl with duplex kidney with non-functioning reflux
upper pole.

A- Initial dissection of common sheath; B- Dissection of ureters below iliac vessels; C- Final aspect of the distal upper pole ureter dissection; D -Final dissection of
Ureterovesical junction; E- Ligation of upper pole ureter; F- Final aspect of ureteral stump.

RESULTS
A total of 44 upper pole nephrectomies
were performed: 28 in Group-1 and 16 in group-2.
Sex, diagnosis, indication for initial surgery and
age at surgery were similar between groups. Two
patients in group-1 and one patient in group-2
underwent ureterocele puncture before surgery
and presented with secondary vesical ureteral reflux to upper pole. Median follow-up was significantly shorter among patient submitted to extended ureterectomy (42 months, with range of 36
- 108) compared to limited dissection (84 months,
with a range of 72-184) (Table-1).
Overall complication was 20%. A total of
8 patients required unplanned further surgery in
Group-1 (30%) whereas only 1 patient required
unplanned surgery in group-2 (6%). One patient
in each group presented with de novo reflux to the
lower remnant pole and were treated with endoscopic injection of bulking agent and uretero-vesical reconstructive surgery (UVRS), respectively.

This symptomatic patient in group-2 was further
investigated and a dysfunctional voiding pattern
was diagnosed, being addressed with diet improvement and frequent voiding instructions after the
surgical repair. No lesions of lower moiety ureter
neither lower pole loss of function was identified
during or after surgery for both groups.
Although the global rate of re-do surgeries
did not reach a statistically significant difference
(p=0.07), subgroup analysis showed that Group-1
presented more DUSS (with at least one of previously described symptoms) requiring surgery
during follow-up than group-2 (p=0.04), requiring
laparoscopic ureteral stump resection in 5 patients
and open UVRS in one. Another patient from
group-1 persisted with urethral obstruction (due
to non-collapsed ureterocele) and was submitted
to successfully UVRS. Detailed data and need for
further surgery are presented in Table-1. Factors
possibly affecting complications incidence, such
as ureterocele or ectopic ureter, did not differ between groups (p=0.72 and p=0.78).
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Table 1 - Demographics, follow-up, unplanned surgery diagnosis and need of further surgery.
Group

1- Limited ureteral extension

2- Extended Ureteral
Dissection

p value

26(92%) / 2(8%)

11(68%) / 4(32%)

p=0.08

14 (50%)

9 (60%)

0.72

Secondary vur after puncture

2(7%)

1(6%)

0.64

Primary UVJ obstruction

6(21%)

2(12%)

0.42

Ectopic ureter

6(21%)

4(24%)

0.78

Urinary tract infection

17(60%)

9(60%)

0.63

Urinary incontinence

4 (14%)

1(6%)

0.45

Progressive hydronephrosis

6(21%)

4(24%)

0.69

Urethral obstruction

1(3,5%)

2(12%)

0.23

15.5 / 47.7

17/39

0.43

84

42.5

0.003

8 (30.7%)

1 (6%)

0.07

1 (12,5%)

1(100%)

0.64

6 (75%)

0

0.04

1 (12.5%)

0

0.45

Endoscopic injection to remnant moitey

1(12.5%)

0

Uretero-vesical reconstructive surgery

2(25%)

1(100%)

Laparoscopic ureteral stump ressection

5(62.5%)

0

Sex
F/M
Diagnosis
Upper pole ureterocele

Indication for initial surgery

Mean age at surgery (months) / SD*
Median follow-up (months)
Unplanned surgery diagnosis
DE NOVO reflux to lower pole moiety
Ureteral stump sindrome
Persistent urethral obstruction
(ureterocele)
Need of further surgery

*Standard deviation.

DISCUSSION
The management of symptomatic duplex
kidney with severely impaired upper pole has been a
recurrent issue in literature. Proximal approach with
upper pole nephrectomy or distal (UVRS) approach,
addressing the UVJ and preserving the upper moiety,
are options to treat these patients (8).

Classic upper pole nephrectomy is a widely
accepted procedure to correct symptomatic duplex
systems with poor functioning moieties, but several complications of this approach were described
in literature: loss of function in the remaining lower
pole as high as 8% (11), ureteral stump complications
around 16% (9) and de novo reflux to lower pole in
up to 25% (5, 12). Main advantages of this approach when performed laparoscopically are those of the
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minimally invasive approach, with reduced pain and
faster recovery (10).
UVRS, on the other hand, may have a lower
incidence of complication related to the ureteral ectopia, ureteral stump and ureterocele, which are known
to be possible complications of top-down approach
(5). This approach, however, is related to a longer
urethral catheterization time, longer hospital stay,
bladder spasms, hematuria and potentially increased
risk of bladder dysfunction and ureteral obstruction
(4, 13, 14), although recent papers reported lower incidence of these complication (15, 16). Leaving dysplastic or hydronephrotic tissue with impaired function in situ could be harmful as well. Husmann et
al. (17) reported 5% incidence of persisting urinary
tract infections despite de-obstruction, and anecdotal
cases of hypertension, proteinuria and renal tumors
were reported.
As both ureters in duplex system kidneys run
inside the same sheath deep in the pelvis, especially
below iliac vessels, classic open top-down approach
may limit a successful dissection to the level above
iliac vessels. Development of laparoscopic knowledge and ability allows safe extended separation of the
ureters, with low risk of lesion to the lower pole ureter, even when performed close to the UVJ.
Numerous authors reported the need of complementary surgery in the proximal approach between 15 and 25%, either for DUSS or new onset reflux
to lower pole, especially in patients with concurrent
ureterocele (5, 17), but none of these authors performed an extended distal ureteral dissection, nor cited the length of ureteral dissection to prevent such
complications. In fact, most of the papers cited only
partial nephrectomy as the surgical technique, which
probably resulted in a long ureteral stump left behind.
Escolino et al. (10) studied the ureteral stump
length after laparoscopic and retroperitoneoscopic heminephroureterectomy for duplex kidneys in
symptomatic patients. Laparoscopic ureteral stump
measure varied between 3 to 7mm while retroperitoneoscopic ureteral stump measured 20 to 50mm.
Five years follow-up revealed no complications in
the laparoscopic approach compared to two DUSS
after retroperitoneoscopic surgery that required complementary surgery.
Keene et al. (8) compared proximal to distal approach and found statistically significant lower

complication rate after UVRS surgery. Their proximal
data were published in a previous paper, however the
length of ureteral dissection was not cited (5). The
complication rate after UVRS was 5% whereas in the
top-down approach was 21%. In our cohort, extended distal ureteral dissection had a limited complication rate of 6%, while the limited ureteral resection
group reached 30%. These results are consonant to
another paper that proposed bottom-up approach as
well: Gran et al. showed 8% complication rate after
UVRS (4).
Our study has several limitations. Although
database was maintained prospectively, a retrospective analysis was performed. The patient allocation
to each group was not randomized and therefore
the Group-2 had a shorter follow-up compared to
Group-1. This shorter follow-up is based primarily on
the surgeon’s observation that a longer ureteral dissection could potentially prevent complications during upper pole nephrectomy, so there was a surgical
shift towards extending the distal ureteral dissection.
Another limitation of this study is that Group-2 was
operated later on, with an advanced knowledge and
manage on bladder bowel dysfunctions, which could
eventually lead to reduced chance of UTI and stumpectomies. Further prospective randomized studies
can corroborate our study hypothesis and maintain
top-down approach as first-line option to treat duplex system kidneys without increasing DUSS incidence, adding minimally invasive benefits to treatment.
CONCLUSIONS
Upper pole nephrectomy performed with extended distal ureteral dissection can prevent ureteral
stump complications.
CONFLICT OF INTEREST
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_______________________________________________________________________________________
COMMENT
I would like to congratulate the authors for this interesting study that adds some new data to the
discussion on whether we should or should not extend our ureteral dissection when performing heminephrectomy in children. The majority of the studies discussing this matter are about a decade old or more
and most of them including a fairly small group of patients.
Previous reports have shown ureteral stump complications to be as low as 12% (1, 2) and the
authors advocate that a distal ureteral stump can be left safely, even in children that vesicoureteral
reflux is the indication for nephrectomy. In these series, the most common complication was recurrent
urinary tract infections that resolved after ureteral stump removal. In another study, Caluwe et al. also
left residual ureteral stumps and 20% of the patients in their series needed a secondary procedure to treat
complications of the residual stump (3).
One of the reasons to leave the distal portion of the ureter, especially in duplex system, is the
common sheath of the upper and lower pole ureters, which makes the dissection more complicated, exposing the healthy unit ureter to devascularization and surgical lesions. Another reason is a second groin
incision to extend the ureteral dissection toward its distal portion in those undergoing open surgery,
which increases surgical morbidity. On the other hand, laparoscopic surgery can reduce morbidity of a
second incision, but a careful dissection of the lower ureteral portion is still necessary.
On the contrary, Cezarino et al. have shown a 30% complication rate associated with partial ureteral removal compared to 6% in those submitted to extended ureteral excision, but they were not able
to find any factors associated with these complications (4). Recently, Escolino et al., 2016, have shown a
higher incidence of complications in those children presenting vesicoureteral reflux when a longer ureteral stump was left in place and recommend the total excision of the ureter in these patients (5).
Although there will always be a debate on total versus partial ureteral excision, one should carefully discuss with the family the pros and contras of doing a total ureteral excision and the chances
of needing a secondary surgery. In my opinion, if a laparoscopic approach is used, a careful dissection
and removal of the whole ureter should be performed to avoid such complications and extra surgical
procedures, that can occur in up to 30% of the cases, as shown by Cezarino et al., herein (4). In cases of
an open surgery, the need for an extra groin incision should be taken in consideration and left for a later
moment, as a secondary procedure, if ureteral stump syndrome occurs.
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Does successful urethral calibration rule out significant
female urethral stenosis? confronting the confounder- an
outcome analysis of successfully treated female urethral
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ABSTRACT

ARTICLE INFO

Objective: The diagnosis and treatment of female urethral stricture disease (FUSD) are
practiced variably due to the scarcity of data on evaluation, variable definitions, and
lack of long-term surgical outcomes. FUSD is difficult to rule out solely on the basis of
a successful calibration with 14F catheter. In this study, we have tried to characterize
the variable clinical presentation of FUSD, the diagnostic utility of calibration,
videourodynamic study(VUDS), and urethroscopy in planning surgical management.
Materials and Methods: A retrospective review of records of 16 patients who underwent
surgical management of FUSD was analyzed. The clinical history, examination findings, and
the results of all the investigations (including uroflowmetry, VUDS findings, urethroscopy)
they underwent, the procedures they had undergone ,and the follow-up data were studied.
Results: A total of 16 patients underwent surgical management of FUSD. 13 out of 16
patients had successful calibration with 14F catheter on the initial presentation. These 13
patients on VUDS demonstrated significant BOO and had variable stigmata of stricture on
urethroscopy. The mean IPSS, flow rate, and PVR at presentation and after urethroplasty
were 23.88±4.95, 7.72±4.25mL/s, 117.06±74.46mL and 3.50±3.44, 22.34±4.80mL/s,
and 12.50±8.50mL, respectively. (p <0.05). The mean flow rate after endo dilation(17F)
(n=12) was 11.4±2.5mL/s while after urethroplasty improved to 20.30±4.19mL/s and was
statistically significant(p <0.05).
Conclusions: An adept correlation between clinical assessment, urethroscopy findings,
and VUDS is key in objectively identifying FUSD and planning surgical management. A
good caliber of the urethra is not sufficient enough to rule out a significant obstruction
due to FUSD. Early urethroplasty provides significantly better outcomes in patients who
have failed dilation as a treatment.

INTRODUCTION
Female urethral stricture disease (FUSD)
is a rare clinical entity with a broad spectrum
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of clinical presentation, creating a dilemma regarding surgical management. This problem’s
true incidence is not apparent due to the under-diagnosis and under-treatment of this
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complex pathology. However, about 4-13% of
all causes of bladder outlet obstruction (BOO)
have been attributed to urethral stricture (1, 2).
Urethral stricture has been defined as asymptomatic, anatomical narrowing of the urethra
based upon a failure of catheterization, urethral
calibration, visual inspection, on endoscopy or
‘radiography’ by Osman et al. (3). However, to
objectively integrate all these criteria to reach
the diagnosis can be a challenge. The etiology
of strictures in women may be idiopathic, infective from urethritis, iatrogenic due to prior
dilation, difficult catheterization with subsequent fibrosis or urethral or vaginal surgery
external trauma. Recurrent dilation in women
with persistent lower urinary tract symptoms
(LUTS) is a common practice, thereby confounding the diagnosis of true urethral stricture or
stenosis. The diagnosis and treatment of FUSD
are poorly studied with the scarcity of data
on evaluation, variable definitions, and long-term surgical outcomes (4). The exact reason
why patients on recurrent urethral dilation and
those with successful calibration keep dawdling
with voiding LUTS is still a grey area.
Further, in the absence of any standard
assessment protocol for FUSD, most urologists
rely on a mixed bag of findings on patient’s
history, physical examination, and investigations. FUSD is difficult to rule out solely based
on a successful calibration with 14F. We hypothesized that these patients can be identified
earlier with an apt clinical, VUDS, and endoscopic correlation-based diagnostic approach.
An early reconstructive procedure in patients
with significant BOO due to FUSD who fail endodilation yields better outcomes.We in this
study, have tried to characterize the variable
clinical presentation of FUSD, the diagnostic
utility of calibration, videourodynamic study
(VUDS) and urethroscopy in planning surgical
management. Along with it, we have studied
the outcomes of female urethroplasty in patients who fail urethral endodilation and have
tried to correlate the outcomes with the preoperative findings. Finally, we procreate a plausible diagnostic approach for patients likely to
benefit from surgical intervention in FUSD.

MATERIAL AND METHODS
A retrospective review of data of all female patients with voiding LUTS diagnosed with FUSD
and who underwent surgical management in the Department of Urology at our tertiary care center from
October 2017 to November 2019, collected from an
IRB approved database (JIP/IEC/2020/089) was performed. Their demographic features like age and BMI
were noted. The clinical history, examination findings, and the results of all the investigations (including
uroflowmetry, VUDS findings, urethroscopy) they
underwent, the procedures they had undergone, and
the follow-up data were recorded.
Diagnostic protocol for FUSD
At our institute, we routinely screen for bladder outlet obstruction (BOO) in patients who have
the presence of voiding LUTS and have uroflowmetry
flow rate <15mL/s or IPSS>7, or a post-void residual
urine (PVR)>100mL on ultrasonography or a history
of prior urethral dilation with or without improvement in flow. All these subjects are then calibrated
with 14F catheter at the outpatient clinic to confirm
or rule out the presence of any obvious anatomical
obstruction. However, a mild catch or a subjective difficulty in inserting the catheter is not considered as
failed calibration. Those patients who fail calibration
are subjected to urethroscopy. In contrast, the rest
who had successful calibration is further evaluated
with VUDS better to characterize their lower urinary
tract symptoms (BOO) and rule out detrusor underactivity. On VUDS, after ruling out other causes of BOO
such as primary bladder neck obstruction (PBNO)
and dysfunctional voiding, the diagnosis of urethral
stricture was suspected when there was presence of
urethral ballooning proximal to a portion of urethral
narrowing along with urodynamic BOO defined as
a sustained detrusor contraction of any magnitude
with a fixed flow pattern of Qmax <15mL/sec and a
synergic sphincter EMG activity. Findings of increased sphincter activity on EMG during voiding with
the interrupted flow along with a spinning top deformity of the urethra on fluoroscopy were suggestive of dysfunctional voiding. All patients suspected
of having urethral stricture disease on calibration or
VUDS underwent urethroscopy, initially with a 7.5F
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ureteroscope to characterize urethral mucosal abnormality with any obvious obliteration and further,
with a 17F cystoscope sheath to assess rigidity and
distensibility of the urethra. Three types of findings were noted, 1) Obvious narrowing of the urethral
lumen with inability to negotiate the cystoscope, 2)
Flimsy membranous ring with rigidity and poor distensibility of the urethra but cystoscope negotiated,
3)Normal caliber urethra with whitish mucosal dis-

coloration and rigidity and poor distensibility but
cystoscope negotiated. We considered the last two
in the category of “variable stigmata of possible sequelae of urethral stricture” owing to the subjective
nature of those findings (Table-1). Poor distensibility and rigidity were observed when there was resistance in negotiating 17F cystoscope associated with
mucosal trauma. After the endoscopy, these patients
were further assessed to see for improvement in voi-

Table 1 - Differential Diagnosis of Female urethral stricture disease(FUSD).
Clinical Diagnosis
(Voiding LUTS/
IPSS>7,Qmax<15mL/s )

FUSD
(Failed calibration)

FUSD
(Successful
calibration)

Dysfunctional
voiding/Detrusor
Sphincter
Dyssynergia

Primary
Bladder neck
Obstruction(PBNO)

Underactive
bladder

Significant clinical
history

H/o recurrent
dilation,
instrumentation,
recurrent
urinary tract
infection (UTI),
H/O possible
improvement in
flow after dilation

H/o recurrent
dilation,
instrumentation,
Recurrent UTI,
H/O Possible
improvement in flow
after dilation

Primary Storage
symptoms
Situational
Voiding
difficulty. Need
to ‘deliberately’
relax themselves.

Incomplete
emptying with High
residue.
H/O Acute or
Chronic retention

Hesitancy,
sensation of
incomplete
emptying,
straining to
void
H/o prior
surgery,
Diabetes
Mellitus

Failed

Successful

Successful

Successful

Successful

Urodynamics
-Not required
Micturating
Cystourethrogram
sufficientBladder neck
funneling
with Presence
of urethral
ballooning
proximal to a
portion of urethral
narrowing.

Recommended
High pressure/
Poor flow(fixed
flat flow voiding).
Adequate opening
of bladder neck with
presence of urethral
ballooning proximal
to a portion of
urethral narrowing)
with Synchronized
Electromyogram
(EMG) activity

Recommended
Moderate to High
pressure/Poor
flow interrupted
spinning top
urethra with
Desynchronized
EMG activity

Recommended
Moderate to High
pressure/Poor
flow(fixed flow
voiding) with no or
inadequate bladder
neck opening with
Synchronized EMG
activity

Recommended
Low pressure/
low flow
prolonged
voiding time.
Straining or
fixed flow
pattern with
opening
of bladder
neck and
synchronised
EMG activity

Obvious
obliteration
and inability to
negotiate the
scope

Stigmata of
stricture*

Normal study

Normal study

Normal Study

Calibration with 14F
catheter
VUDS with EMG

Urethroscopy (17 F)

* a)Flimsy membranous ring with rigidity and poor distensibility of the urethra but cystoscope negotiated; b) Normal caliber urethra with whitish mucosal discoloration and
rigidity and poor distensibility but cystoscope negotiated.
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ding based on clinical symptoms and uroflowmetry
(Figure-1). All VUDS, endoscopic assessment, and
surgery were performed by a single surgeon to minimize subjective variability in management. After
considering patient’s preferences and correlation
of clinical, urethroscopy and VUDS characteristics
the patients underwent urethral dilation or urethroplasty for FUSD with a dorsal onlay technique.
Vaginal and buccal mucosal grafts were used.
Our operative technique of urethroplasty
All patients underwent substitution urethroplasty with a dorsal onlay approach. After placing the patient in lithotomy position perimeatal
incision was given dorsally, urethral dissection was
done up to the bladder, and urethra was opened
dorsally. Dorsal onlay vaginal/buccal graft urethroplasty was done by quilting the graft dorsally
with pubourethral fascia and clitoral bed with running suture using Vicryl 3-0 and anastomosing the
graft edges with laid open urethral edge using the
same type of suture (Figure-2). A 16F silicon Foley catheter was placed at the end of the procedure and retained for three weeks. For patients with

post-radiation strictures, the catheter was retained
for 6 weeks.
Postoperatively, all patients were followed at
1, 3, and 12 months after urethroplasty or dilation
with IPSS score, uroflowmetry, and PVR estimation.
Failure was defined as patients with worsening symptoms requiring urethral dilation or secondary surgical intervention or maximum flow rate <15 (Qmax)
with/without inability to calibrate the urethra with a
14F catheter. Episodes of incontinence, urinary tract
infections, and bothersome LUTS persistence were
also recorded in the follow-up period.
RESULTS
A total of 16 patients underwent surgical management of FUSD between October 2017 to November 2019. The median age of the patients was 52 years
(range 40-76 years). The mean duration of symptoms
was 5.7 years (4 months-20 years). The mean IPSS,
flow rate, and PVR at presentation were 23.88±4.95,
7.72±4.25mL/s, and 117.06±74.46mL,respectively.
Three out of 16 patients (18.75%) had history of acute
urinary retention in the past. Three patients (18.75%)

Figure-1 - Management protocol for patients suspected with FUSD.
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Figure 2 - Surgical steps in dorsal onlay graft urethroplasty. 2A- Harvesting of vaginal graft from posterior lateral vaginal
wall and closure of harvest site. 2B-Dorsal dissection of urethra from clitoral bed up to the bladder neck after detachment of
pubourethral ligament. 2C- Dorsal urethrotomy extending well beyond the stricture and preplaced sutures taken through apex
of the laid open urethra and the vaginal graft. 2D- Finally constructed neomeatus.

had presented with acute renal failure. Twelve patients (75%) had a history of prior Hegar urethral
dilation at different centers for LUTS. (Table-2)
On presentation at our institution, three
patients had failed calibration, while 13 had
successful calibration with a 14F Foley catheter. These 13 patients on VUDS demonstrated significant BOO with mean pdet@Qmax
of 69.85±20.48cmH2O and mean flow rate of
7.23±3.72mL/s (Table-1) (Figure-2).
On urethroscopy in 4 (25%) patients, the
scope couldn’t be negotiated due to tough, dense
stricture, while 12 (75%) had variable stigmata of
stricture (Table-2). The mean flow rate after endo
dilation (17F) (n=12) was 11.4±2.5mL/s while
after urethroplasty improved to 20.30±4.19mL/

and was statistically significant (p <0.05). The
flow pattern was near normal after urethroplasty
in contrast to the flow pattern after endo dilation
(Figure-3).
The mean IPSS, flow rate, and PVR
after urethroplasty(n=16) were 3.50±3.44,
22.34±4.80mL/s, and 12.50±8.50mL respectively
and were statistically significant (p <0.05). Further, a comparison of various parameters based
on the success of calibration is given in Table-3.
A total of three buccal grafts were used,
one each for the case of panurethral stricture,
radiation stricture, and lichen sclerosis, while in
the rest, 13 vaginal grafts were used. One patient had reported transient stress incontinence
after urethroplasty, which resolved after a mon-
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Table 2 - Clinical, VUDS, and urethroscopic characteristics of patients with Female urethral stricture.
Characteristic

Sub-category

Age(Years)
Site of stricture

Etiology

Improvement in voiding following
dilation(n=12/16)

Calibration with 14F foley

Urethroscopy(17Fr)

VUDS(n=13)

Type of reconstruction

Number (%), Mean±SD
52.31±10.51

Proximal

2(12)

Mid

10(63)

Distal

3(19)

Panurethral

1(6)

Idiopathic (H/O recurrent dilation)

12(68.75%)

Lichen Sclerosis

1(12.5%)

Radiation

3(18.75%)

Yes

11(91.67%)

No

1(8.33%)

Successful

13 (81.25%)

Failed

3 (18.75%)

Nonnegotiable; Obvious obliteration of urethral lumen
with the inability to negotiate the scope

4(18.75%)

Flimsy membranous ring with rigidity and poor
distensibility of the urethra but cystoscope negotiated.

6(37.5%)

Normal caliber urethra with whitish mucosal
discoloration and rigidity and poor distensibility, but
cystoscope negotiated.

6(43.75%)

Parameter

Value (Mean±SD)

Capacity

414±120mL

Pdet@endfill

6.23±5.36cmH2O

Compliance

102.66±60.76

Detrusor overactivity(n)

1

Qmax

7.23±3.23mL/s

Pdet@Qmax

69.85±20.49cmH2O

Flow pattern curve - Flat fixed curve

12

EMG activity synchronized

13

Fluoroscopy video in voiding phasebladder neck
widening with posterior urethra dilation

13

Vaginal graft

13

Buccal mucosa

3

pdet@Qmax = detrusor pressure at maximum flow; SD = standard deviation; Qmax = Maximum flow rate; VUDS = Video urodynamic study; PVR = post void residual urine
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Figure 3 - 43-year-old lady with IPSS (27) with successful calibration with 14F, showing VUDS and urethroscopic correlation
with a pDet@Qmax 67cmH2O, flat fixed flow curve, proximal urethral ballooning, stigmata of stricture as a flimsy ring with
poor distensibility of urethra, Qmax after endodilation~14mL/s and after urethroplasty ~30mL/s.

th. None of the patients reported persistence of
bothersome LUTS or recurrence of the stricture in
the subsequent follow-up of up to 12 months.
DISCUSSION
Female urethral stricture is an uncommonly
diagnosed clinical entity that can profoundly impact
the quality of life (5). Among women having LUTS,
2.7-8% are attributed to bladder outlet obstruction,
and further a meager 4-13% of those with bladder
outlet obstruction will have apparent anatomical
stenosis (2). A large number of these women with
possible anatomical obstruction with LUTS routinely

undergo urethral instrumentation to temporarily alleviate the symptoms, thereby casting a shadow on the
true prevalence and understanding of this disease.
Recurrent empirical treatment without proper diagnostic evaluation and definitive surgical intervention
can further aggravate this problem. A major hurdle
has been a lack of clearly defined diagnostic criteria
of this rare entity and explicit comparison of various
treatment outcomes (6).
Although limited evidence is available to
portray the causes of stricture, contemporary studies
have identified a few contributory factors. Most cases of female stricture disease are likely iatrogenic
or traumatic, depending on whether they originate
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Table 3 - Comparison of various parameters among FUSD with failed and successful calibration(14F) group.
Parameter

Failed calibration(n=3)

Successful calibration with VUDS and
urethroscopy correlation suggestive of
stricture(n=13)

Mean IPSS(Preop)

27.33±2.0

23.08±5.12

Mean IPSS (Postop)

2.67±2.5

3.69±3

Mean Duration of symptoms(years)

7.83±10.6

5.25±3.8

Recurrent dilation

2(66.7%)

10(83.3%)

Qmax (Preop) (mL/S)

4.6±2.4

8.44±4.32

Qmax (Postop)(mL/S)

26.1±4.5

21.46±4.5

Obvious narrowing with scope non
negotiable

Stigmata (n= 12)
Narrowing with scope non negotiable (n=1)

PVR(Preop)(mL)

200±130

97.9±44.6

PVR(Postop)(mL)

9±8

13.3±8.7

Urethroscopy(17F)

Qmax = maximum flow rate; SD = standard deviation; PVR = post void residual urine; IPSS = International prostate symptom score

from prolonged catheterization, pelvic radiation,
childbirth, pelvic fracture, or surgical repair for
diverticulum, fistula, or incontinence, recurrent
empirical dilation for LUTS (7). In our study, 12
patients (75%) had a history of prior recurrent
dilation done at various centers for their voiding LUTS. Whether these were the treatment for
their disease or cause, it is a matter of debate.
However, 11 of these patients (91.67%) did have
marginal improvement on dilation. A systematic
review stated that stricture etiology was identifiable in 53% of women; of these cases, most
were either idiopathic (49%) or iatrogenic (39%),
with the remainder either traumatic (7%) or inflammatory (6%) (3).
Female urethral stricture is an entity with
the contentious dogma of diagnosis. Women typically present with frequency and urgency symptoms,
with additional complaints of dysuria, hesitancy,
dribbling, incontinence, and recurrent urinary tract
infections (8). Rare reports of urinary retention, renal failure, hydronephrosis, and pyelonephritis have
been attributed to FUSD (9). Stricture may be suspected in these patients if there is difficulty in instrumenting the patient or with a history of recurrent
dilation. Contemporary studies have shown difficulty
in catheterization, obstructed uroflowmetry pattern,
high post-void residue, and urethroscopy as adjuncts

in diagnosis, leading the clinician to use more than
one diagnostic tests. Low flow rates on uroflowmetry
and/or high post-void residue may indicate bladder
outlet obstruction due to bladder neck obstruction,
detrusor underactivity, or a stricture. Urethral calibration can be a simple but effective way to assess
for definite narrowing in the female urethra. Studies
in healthy women have reported average calibers of
22F, 23.7±1.9F, and 26F with no correlation between
urethral caliber and age (10). The inability to calibrate
with 14F can aid in identifying stenosis in the female
urethra (11, 12). However, there is no consensus on a
definition for female urethral stricture, and other studies have quoted as a criterion for a pathologic urethral caliber ranging from <12F to <20F (8, 13-15).
Thus, patients may present with significant LUTS and
demonstrate a marginal improvement of symptoms
with urethral dilation. However, their urethral caliber can be large enough for a successful calibration
or even admit a cystoscope(16). Smith et al. defined
FUSD as “a fixed anatomical narrowing of the urethra (<14F) such that the lumen will not accommodate instrumentation without disruption of the urethral
mucosal lining”(17). Also, whether having a caliber
more than 14F precludes significant BOO is a matter
of debate. These patients pose a diagnostic dilemma
as to consider them having a dysfunctional voiding
pathology or an actual anatomical obstruction.
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Video urodynamics enters here to give a
clearer picture of the bladder’s functional status as
it demonstrates both urodynamic and radiographic
evidence of bladder outlet obstruction simultaneously along with the corresponding level of blockage.
Conditions like detrusor sphincter dyssynergia or
dysfunctional voiding may partake urethral stricture
features on VCUG and may even accommodate instrument through the urethra. However, features of interrupted flow pattern and altered external sphincter
activity during micturition in VUDS help differentiate
it from urethral stricture. Hsiao et al. reported Qmax
to be significantly lower in anatomic BOO versus
dysfunctional voiding. However, there was a considerable overlap in the Qmax between the two groups
(18). Patients with dysfunctional voiding might have
difficulty initiating a void in public places or might
need physical or mental cues to void, such as the
sound of running water or the need to ‘deliberately’
relax. Storage symptoms are common and maybe the
only presenting symptom.
Further, VUDS portrays the dynamics of
bladder functioning and simultaneously gives a live
image of the lower urinary tract and thereby differentiates primary bladder neck obstruction in which
high-pressure low flow voids are associated with the
impaired opening of the bladder neck will be recorded (18). In addition, coexisting bladder dysfunctions
like stress urinary incontinence, detrusor overactivity/underactivity can be identified, which may impact
the postoperative outcome of the patient and aid in
preoperative counseling of the patient (2, 19). Thus,
VUDS should be considered a prerequisite before
planning surgery. In our study, 13 out of 16 patients
with a caliber of more than 14F along with various
urethroscopic abnormalities were found to have significant BOO on VUDS. All of them demonstrated high-pressure low flow voiding with proximal urethral
dilation and synchronized activity on EMG (Table-2)
(Figures 3 and 4). Spilotros et al. and Mukhtar et al.
and have used the presence of urethral ballooning
proximal to a portion of urethral narrowing and urodynamic BOO combined with urethrocystoscopy for
identifying female urethral stricture (4, 20). Pelvic
MRI provides little help in diagnosing non-mass-like
urethral pathologies like urethral stricture or periurethral fibrosis (21, 22). Obvious visual narrowing or
obliteration on urethroscopy may provide conclusi-

ve evidence of urethral stricture. Nevertheless,unlike
males, the female urethra is deficient in a thick spongiform layer rather its composed of two muscle coats
fused distally, forming a collagenous ring (7). Thus,
true narrowing of the lumen might not manifest
owing to the deficiency of spongiosum layer rather
recurrent submucosal and periurethral scarring might
result in a rigid obstruction despite visually near-normal overlying mucosa. Thus, one may hypothesize
regarding the singularity of the variable stigmata of
stricture on urethroscopy, which was demonstrated
in our study (23). Manasa et al. distributed 29 FUSD
patients into two categories based on cystoscopy findings. They found a dense anatomical narrowing in
17 patients who underwent surgical management
and flimsy strictures in 12 patients looked membranous and broke easily with the beak of the cystoscope. However, all these patients had similar inclusion
criteria concerning their IPSS and flow rates, but 12
patients with flimsy stricture were put on self-calibration as the definitive treatment with no comment
on the outcomes of this subset of patients (24). In our
study, 12 patients had a flimsy or negotiable disease
but had a significant obstruction on VUDS. All these
patients did extremely well after urethroplasty (Table-2). It is important to emphasize that the treatment
of such patients suspected to have urethral stricture
disease should be based on the objective criteria of
BOO on pressure-flow studies along with calibers it
can only be detected on VUDS and not just based on
the caliber and flimsiness of stricture encountered.
Their symptoms should be accessed through VUDS
to document obstruction and critically appraised to
rule out dysfunctional components before planning
surgical intervention. (Figures 3 and 4).
Urethral dilatation, urethrotomy, intermittent self-catheterization, and substitution urethroplasty are the various options in the management of
female urethral stricture. Advocacies in the treatment
of FUSD emphasize the good long-term stricture
free outcomes after urethroplasty (80-100%) against
the short-term improvements via urethral dilation
(<50%) (3). Whether dilation is a solution to the problem or a cause by itself is also a matter of debate.
Recurrent urethral dilation is associated with trauma
leading to inflammation, bleeding, extravasation,
etc. augmenting the periurethral fibrosis at the same
time maintaining a good caliber (25). It is our belief
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Figure 4 - 54-year-old lady with IPSS (28) with successful calibration showing VUDS and urethroscopic correlation with
pDet@Qmax 90cmH2O, inability to void with proximal urethral ballooning evident during VUDS, stigmata of stricture as a
whitish mucosal discoloration and rigidity and poor distensibility on urethroscopy, Qmax after endodilation was ~5mL/s and
after urethroplasty ~24mL/s.

that after the failure of an initial urethral dilatation,
further attempts are less likely to be successful, and
this certainly abides by the outcomes in male patients
(26). Our study showed significant improvement in
mean flow rates after urethroplasty compared to those after endo dilation. We are thus emphasizing that
despite providing improved caliber, dilation does not
sufficiently relieve a significant obstruction, which
probably lies beyond the lumen. Also, recurrent dilation can act as a double-edged sword to further complicate this already complex pathology. Like in male
urethral strictures, even in female urethral strictures,
many techniques of dorsal and ventral graft/flap urethroplasties have been described (27, 28). However,
which technique is to be chosen and when is not yet
standardized. We feel it should be better left at the
reconstructive surgeon’s repose and consideration
(28, 29). Our preference has been to use vaginal mucosal graft for reconstruction as it is available near
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the local site. We chose buccal mucosa graft in three
patients where vaginal mucosa was not optimum for
reconstruction. However, both types of reconstruction revealed equally good outcomes in our study
as underpinned in the available limited literature (3).
A dorsal approach can be used for minimizing graft
sacculation, providing good mechanical support, and
offering a well-vascularized bed for a graft provided
by the clitoral cavernosal tissue. It is prudent to stay
away from the anterior vaginal wall hence preventing the downward angulation of the urethral meatus, which may impact the direction of the urinary
stream. However, injury to the sphincter mechanism,
causing incontinence, or to the NVBs of the clitoris,
resulting in sexual dysfunction caused by neurosensory impairment, can be worrisome. Nevertheless,
studies have found minimal risk of incontinence and,
surprisingly, improvement in sexual functions with
a dorsal approach in reconstruction (3, 24). Fortuna-
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tely, we had significant improvements in flow rates
and IPSS scores with no evidence of recurrence on
12-month follow-up, embarking upon the efficacy of
managing this complex urethral pathology. Except
for one patient who had transient stress urinary incontinence after surgery, which had subsided on conservative measures, none of the patients complained
of significant leakage and bothersome voiding LUTS
after urethroplasty. We feel that the dorsal long segment incision is the key to the good stricture free and
leak-free outcomes after urethroplasty in our study.
We advocate a comprehensive and holistic
approach towards the diagnosis of female urethral
stricture, which includes a high index of suspicion
in patients with persistent LUTS despite recurrent
dilations, an astute correlation between the clinical
aspects of the patient with visual inspection of the
narrowing and with a VUDS to objectively confirm
or rule out female urethral stricture by following the
definition provided by Osman et al., even in the cases
of successful calibration of the urethra or a decent
flow rate (3). Further we propose, the whitish mucosal discoloration with rigidity and poor distensibility,
and difficulty in negotiation on urethroscopy as a
vital clue to the diagnosis for FUSD. Also, we believe that significant anatomical obstruction in female
urethral stricture disease cannot be solely ruled out
based on a good caliber. Further, dilation may provide a good caliber but may still not be sufficient enough in some patients to relieve an obstruction, which
probably lies beyond the lumen. This underdiagnosed
and undertreated pool of patients who persist in having bothersome LUTS can be identified early via an
integrated diagnostic approach for FUSD, as suggested above. These patients with significant obstruction
who fail prior dilation as a treatment fair better with
an early urethroplasty. To our knowledge, this is the
first study to elucidate the clinical and videourodynamics parameters for a prudent and early diagnosis,
decision making, and embark upon the management
of patients with female urethral stricture, especially
even when the patient may be having successful urethral calibration. However, this study is limited by its
small sample size and retrospective nature. Further
prospective studies are needed to give a more consolidated inference regarding the diagnosis and management of FUSD.

CONCLUSION
A good caliber of the urethra is not sufficient
enough to rule out a significant obstruction due to
FUSD. An adept correlation between clinical assessment, urethroscopy findings, and VUDS is vital in
identifying FUSD. This also helps in planning surgical management. An early female urethroplasty provides significantly better outcomes in patients who
have failed dilation as a treatment.
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COMMENT
Female urethral stenosis is a condition that is probably underdiagnosed and many women spend
years with their symptoms before receiving appropriate treatment. In addition, many women with a
suspected urethral obstruction are placed in chronic dilation without adequate and definitive treatment.
Different techniques of urethroplasty have already been described using flaps or grafts (vaginal or buccal) in different positions (ventral or dorsal). All these techniques have been showing very acceptable
results of success with low rates of urinary incontinence. Undoubtedly superior results when compared
to dilation, which can often be considered the cause or the worsening factor of the stenosis.
In this very original study, the authors retrospectively evaluate the preoperative data of 16 patients who underwent urethroplasty. In 13/16 patients (1), the calibration of the urethra was successful
in the preoperative period, and despite this, these patients presented obstruction in the evaluation with
video-urodynamics and signs of urethral stenosis on ureteroscopy. This is an interesting data that demonstrates that only an adequate caliber does not rule out the presence of obstruction and that these
patients show a significant improvement in the voiding pattern when submitted to urethroplasty even
with a 14 Fr caliber dilation. It is a situation that sometimes occurs with these patients, where we often
do not find a picture of dense fibrosis, due to the anatomical characteristics of the female urethra already
described in the text.
Many patients will certainly be left in a non-surgical treatment with a high impact on quality
of life despite the fact that dilation is possible, thus the study expands the need for an adequate and
thorough investigation in patients with suspected bladder outlet obstruction and takes into account the
advantages of the video-urodynamic study, which, although not necessary in all patients, is likely to be
useful in a significant group.
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ABSTRACT

ARTICLE INFO

Objective: Interstitial cystitis (IC)/bladder pain syndrome (BPS) is a chronic inflammatory
disease that can cause bladder pain and accompanying symptoms, such as long-term
urinary frequency and urgency. IC/BPS can be ulcerative or non-ulcerative. The aim of
this study was to explore the core genes involved in the pathogenesis of ulcerative IC,
and thus the potential biomarkers for clinical treatment.
Materials and Methods: First, the gene expression dataset GSE11783 was downloaded
using the Gene Expression Omnibus (GEO) database and analyzed using the limma
package in R to identify differentially expressed genes (DEGs). Then, the Database for
Annotation, Visualization and Integrated Discovery (DAVID) was used for Gene Ontology
(GO) functional analysis, and the Kyoto Encyclopedia of Genes and Genomes (KEGG)
was used for pathway enrichment analysis. Finally, the protein-protein interaction (PPI)
network was constructed, and key modules and hub genes were determined using the
STRING and Cytoscape software. The resulting key modules were then analyzed for
tissue-specific gene expression using BioGPS.
Results: A total of 216 up-regulated DEGs and 267 down-regulated genes were identified,
and three key modules and nine hub genes were obtained.
Conclusion: The core genes (CXCL8, CXCL1, IL6) obtained in this study may be potential
biomarkers of interstitial cystitis with guiding significance for clinical treatment.

INTRODUCTION
Interstitial cystitis (IC)/bladder pain syndrome
(BPS) is a chronic inflammatory disease characterized
by chronic bladder pain and accompanying symptoms, such as frequent urination and urgency (1). The
European Society for the Study of Interstitial Cystitis
(ESSIC) defines its diagnosis based on chronic bladder pain and discomfort lasting for six months or
longer, with at least one accompanying urinary tract
symptom, such as frequent or urgent urination. Ho-
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wever, it is necessary to rule out diseases with easily
confusable symptoms, and to deal with other organ
symptoms, as well as cognitive, behavioral, emotional and sexual factors (2). Female patients account
for the majority of patients, the prevalence among
women is between 2.7% and 6.5%, and the male-to-female prevalence ratio is roughly 5:1 or higher
(1, 3). Subtypes include ulcerative and non-ulcerative
IC/BPS. Ulcerative IC/BPS is defined by the presence of one or more different inflammatory lesions in
the bladder. Some studies have indicated that there
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may be differences in the mechanism, performance, and symptoms between the two subtypes (4-6).
At present, most oral drugs for this disease have no
apparent effect, and the main goal of treatment is
therefore to relieve symptoms (7). Therefore, understanding the pathogenesis and gene expression related
to IC/BPS will aid in the development of better clinical strategies.
In this study, the GSE11783 dataset was
downloaded from the Gene Expression Omnibus (GEO) database, and R was used for analysis
to obtain differentially expressed genes (DEGs).
Subsequently, a series of analyses were conducted, including Gene Ontology (GO) function analysis, Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis, followed
by the construction of protein-protein interaction
(PPI) networks. The results of this study could have
a positive impact on IC research and provide new
ideas for clinical diagnosis and treatment.
MATERIALS AND METHODS
Microarray Data
The microarray expression profiling dataset GSE11783, which was based on the GPL570
platform and saved by Gamper M et al., (8) was
downloaded from the GEO database. This profile
contained five IC patients and six normal control
patients. From each IC patient, two bladder biopsies were analyzed, one from an ulcer area, and
one from a non-ulcer area. Basic factors such as
the patient’s age, gender, and health condition are
unknown. These data are available for free via the
Internet.
Data Preprocessing and Identification of DEGs
The GSE11783 original data set and
GPL570 platform annotation file were downloaded. The raw expression data were preprocessed
using the RMA algorithm from the affy package
in R, and the limma package was used to perform
difference analysis, identify the DEGs between
ulcerative IC group, non-ulcerative IC group and
normal control group, and to calculate the adjusted P value and long FC. After adjustment, p
<0.05 and |log FC| >2, so the conditions for DEGs
were met. Volcano plots were generated using the

ggplot2 package in R, and heat maps of the top
50 up-regulated genes and top 50 down-regulated
genes were generated using Heml software.
GO functional analysis and KEGG Pathway enrichment analysis of DEGs
GO analysis, which can predict protein function, is divided into three categories: cellular component (CC), biological process (BP), and molecular
function (MF). KEGG is a database that integrates
chemical, genomic, and systemic functional information. The DAVID tool can provide a functional interpretation of gene lists obtained from genomic studies.
GO functional analysis and KEGG pathway enrichment analysis of up- and down-regulated DEGs were
performed using DAVID tools. Gene counts ≥5 and p
<0.05 were used as screening conditions.
Construction of PPI Network and Determination
of Key Modules
The PPI network was constructed using
STRING, an online database that can predict protein
interactions. Previously obtained DEGs were mapped
to this database, and an interaction score >0.4 was
considered statistically significant. Cytoscape, a software that can visualize intermolecular interaction
networks, was used to visualize the PPI network. Key
modules in the PPI network were identified using
MCODE, and the criteria selected were MCODE scores >5, max depth=100, degree cut-of=2, node score
cut-off=0.2, and k-score=2. These modules were then
subjected to GO functional analysis and KEGG pathway enrichment analysis using DAVID.
Tissue-specific expression analysis of key module
A tissue-specific expression analysis of genes from the key modules was performed using the
online tool BioGPS. The criteria for being highly tissue-specific were: [1] the tissue-specific expression
level was over ten times greater than the median, and
[2] the highest expression level was over three times
greater than the second highest expression level (9).
Identification of hub genes
The cytoHubba plugin was used to determine the hub genes for this PPI network. Four methods (Degree, Radiality centrality, Closeness centrality,
EPC) were used to assess hub genes (10).
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RESULTS
Identification of DEGs
Comparison between the ulcerative and the
non-ulcerative IC groups yielded results indicating
that there were hardly any DEGs between the two
groups, we therefore chose to show the comparison
results between ulcerative IC tissues and normal tissues. In total, 483 DEGs were identified in the gene
expression profile GSE11783, including 216 up-regulated and 267 down-regulated genes. A volcano plot
of all DEGs (Figure-1), as well as a heatmap (Figure-2) of the top 50 up-regulated and top 50 down-regulated genes, are presented.
Enrichment analysis
A GO functional enrichment analysis of the
DEGs was performed using the DAVID online tool. The
first five enrichment analyses for up-regulated DEGs

(Figure-3a) and down-regulated DEGs (Figure-3b)
are shown. In terms of BP analysis, the up-regulated
DEGs were mainly enriched in immune response, inflammatory response, and cell-cell signaling. The down-regulated DEGs were mainly enriched in the establishment of the skin barrier, the oxidation-reduction
process, and epithelial cell differentiation. In terms
of CC analysis, the up-regulated DEGs were mainly enriched in the extracellular region, extracellular
space, and external side of the plasma membrane.
The downregulated DEGs were mainly enriched in
the extracellular exosome, apical plasma membrane,
and bicellular tight junction. In terms of MF analysis,
the up-regulated DEGs were mainly enriched in chemokine activity, serine-type endopeptidase activity,
and heparin binding. The down-regulated DEGs were
mainly enriched in sequence-specific DNA binding,
oxidoreductase activity, and transcriptional activator
activity. Among them, the up-regulated and down-

Figure 1 - The volcano plots of differentially expressed genes (DEGs). Red represents up-regulated DEGs and blue represents
down-regulated DEGs.
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Figure 2 - The heatmap of top fifty up-regulated genes and top fifty down-regulated genes.

-regulated DEGs were all mainly enriched in CC.A
KEGG pathway enrichment analysis showed that the
up-regulated DEGs were significantly enriched in
cytokine-cytokine receptor interaction, malaria, and
rheumatoid arthritis, while the down-regulated DEGs
were mainly enriched in the metabolism of xenobiotics by cytochrome P450 (Figures 3c and 3d).
Construction of the PPI network and determination of key modules
The analysis of DEGs using the STRING online tool resulted in the construction of a PPI network
with a total of 461 nodes and 1618 edges. This PPI
network was imported into the Cytoscape software.
Subsequently, the MCODE plugin was used to select
key modules, cluster1, cluster 2 and cluster 3 (Figu-

re-4). Red represents up-regulated genes and green
represents down-regulated genes. Only the genes in
the first of these three modules had MCODE scores
≥12 (10). The DEGs in module 1 were selected for GO
and KEGG analyses. Module 1 was significantly enriched in BP in the GO analysis. In the KEGG analysis, module 1 was mainly enriched in the chemokine
signaling pathway and cytokine-cytokine receptor
interactions (Table-1).
Tissue-specific expression analysis of key modules
The genes of three key modules were
analyzed using the BioGPS online tool. A total of 19
genes were identified. The primary tissue-specific expression system was the skin/muscular system (9/19,
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Figure 3 - (a) The first five Gene Ontology (GO) enrichment analyses for up-regulated DEGs. (b) The first five
GO enrichment analyses for down-regulated DEGs. The Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway analysis of up-regulated (c) and down-regulated genes (d).
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Figure 4 - The key modules of PPI network. Module1(a), Module 2(b), Module3(c).

A

B

C

47.4%), in which the genes were specifically expressed in smooth muscle tissue. The secondary tissue-specific expression system was the hematologic/
immune system (5/19, 26.3%) (Table-2).
Identification of hub gene
According to the four ranking methods in
cytoHubba, the top 15 Hub genes identified by each
ranking method are shown in Table-3. The intersection was obtained from the genes determined by these four methods, yielding nine Hub genes (Figure-5),
including SELL, CXCL8, PECAM1, CD86, MMP9,
CXCL1, IL6, PTGS2, and IL1B.
Identification of possible core genes
Nine hub genes were identified by the
PPI network. Tissue-specific expression analysis
showed that three were specifically expressed in
the skin/muscular system, and these three genes
(CXCL8, CXCL1, and IL6) were considered to be
possible core genes.

DISCUSSION
IC/BPS is a chronic inflammatory disease of
the bladder with unknown pathogenesis. However, several theories have been proposed regarding
the cause of this syndrome, such as deficiency of
glycosaminoglycans (GAGs) (12), increased urothelial permeability (13), immune response (14),
and inflammatory response (15). In this study,
a total of 483 DEGs were identified between ulcerative IC/BPS and controls, including 216 up-regulated and 267 down-regulated DEGs. The
GO analysis showed that up-regulated and down-regulated DEGs were all mainly enriched in CC.
The up-regulated DEGs were mainly enriched in
the extracellular region, extracellular space, and
external side of the plasma membrane, while the
down-regulated DEGs were mainly enriched in the
extracellular exosome, apical plasma membrane,
and bicellular tight junction. Some studies have
suggested that the long noncoding RNA MEG3 in
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Table - 1 - The top 5 Enriched Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) of module 1
ID

Term

Count

P-Value

Genes

GO:0008009

chemokine activity

8

3.74E-15

CXCL6, CXCL8, CCL21,
CXCL1, PPBP, CCL19,
CXCL13, CXCL5

GO:0070098

chemokine-mediated signaling pathway

8

5.98E-14

CXCL6, CXCL8, CCL21,
CXCL1, PPBP, CCL19,
CXCL13, CXCL5

GO:0007186

G-protein coupled receptor signaling pathway

12

3.06E-12

CXCL6, CXCL8, CCL21,
GPR183, APLNR, CXCL1,
PPBP, CCL19, CXCL13,
CXCL5, AGT, GPR18

GO:0006955

immune response

10

6.44E-12

CXCL6, CXCL8, CCL21,
GPR183, C5AR1, CXCL1,
PPBP, CCL19, CXCL13,
CXCL5

GO:0006954

inflammatory response

9

1.67E-10

CXCL6, CXCL8, CCL21,
C5AR1, CXCL1, PPBP,
CCL19, CXCL13, CXCL5

hsa04062

Chemokine signaling pathway

8

2.85E-09

CXCL6, CXCL8, CCL21,
CXCL1, PPBP, CCL19,
CXCL13, CXCL5

hsa04060

Cytokine-cytokine receptor interaction

8

1.84E-08

CXCL6, CXCL8, CCL21,
CXCL1, PPBP, CCL19,
CXCL13, CXCL5

Table 2 - The Tissue-specific expressed genes identified by BioGPS.
System

Genes

Hematologic/immune

CCL21, GPR18, C5AR1, PPBP, ICOS

Neurologic

SELE

Skin/ muscle

CXCL6, CXCL8, CXCL1, CXCL5, CCL11, MMP3, IL6, CCL8, MMP1

Reproductive

MMP10, GATA3

Endocrine

PPARG, TNFRSF11B
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Table 3 - The top 15 hub genes resulting from each ranking method.
Closeness

Degree

EPC

Radiality

PECAM1

PECAM1

PECAM1

PECAM1

PTGS2

PTGS2

MMP9

PTGS2

MMP9

MMP9

PTGS2

MMP9

BMP2

CXCL1

CXCL1

BMP2

THY1

CXCL8

CXCL13

THY1

PPARG

CD86

CCL19

PPARG

CXCL1

CXCL5

CD86

CXCL1

CXCL8

IL6

CXCL8

CXCL8

CD86

PPBP

CXCL5

CD86

IL6

HGF

CCL21

IL6

HGF

SELL

IL6

HGF

SELL

IL1B

PPBP

SELL

EPCAM

CD19

SELL

EPCAM

IL1B

CDH1

IL1B

IL1B

CDH1

IL18

IL18

CDH1

urine exosomes can be used as a biomarker for IC/
BPS (16). Stellavato et al. (17) suggested that continuous loss of extracellular matrix may be related
to inflammation in IC/BPS. The KEGG pathway
enrichment analysis indicated that DEGs were
significantly enriched in the interaction between
cytokines and cytokine receptors. Some studies
have suggested that urinary cytokines can be used
as biomarkers for IC/BPS (18).
The PPI network of DEGs was constructed using the STING online website and visualized with Cytoscape software. Three key modules
were then identified using the MCODE plug-in.
Only the genes in module 1 had MCODE scores
greater than 12, so module 1 was considered the
most important module. GO and KEGG analyses
were performed on module 1, and the GO analysis

indicated that module 1 was significantly enriched
in chemokine activity, the chemokine-mediated
signaling pathway, the G-protein coupled receptor
signaling pathway, the immune response, and the
inflammatory response. Tyagi et al. (5) suggested
that chemokines are increased in the urine of patients with IC/BPS. G-protein coupled receptors
can respond to a variety of input signals, thereby
regulating various biological processes, so they
are an important drug target (19). Some studies
suggest that the immune response plays an important role in the pathophysiology of IC/BPS (20).
Grover et al. (15) suggest that the inflammatory
response plays a key role in the pathogenesis of
IC/BPS. The KEGG analysis indicated that module
1 was mainly enriched in the Chemokine signaling
pathway and Cytokine-cytokine receptor interac-
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Figure 5 - Nine Hub genes were identified by four methods of CytoHubba.

tion. This is consistent with the results of previous
KEGG analyses of DEGs.
BioGPS was used to perform an online
analysis of DEGs in three key modules, and the
results showed that DEGs were specifically expressed in the skin/muscular system, specifically
in smooth muscle tissue, and the hematologic/immune system. Smooth muscle is widely distributed
in the bladder, which may indirectly explain the
clinical symptoms of IC/BPS that manifest in bladder tissue.
A PPI network of DEGs was also constructed to identify nine hub genes (SELL, CXCL8,
PECAM1, CD86, MMP9, CXCL1, IL6, PTGS2, and
IL1B) using four sequencing methods in cytoHubba, which were then intersected with the results
of the tissue-specific expression analysis to obtain three possible core genes (CXCL8, CXCL1,
and IL6). CXCL8, also known as IL-8, is a member
of the chemokine family with proinflammatory
effects (21). Some studies have found increasing
levels of IL-8 in the urine of patients with IC/BPS,
which is positively correlated with bladder mast

cell counts (22, 23). However, some studies have
suggested that IL-8 is a normal epithelial growth factor, and its expression level is reduced in
patients with IC/BPS (24, 25). CXCL1, another
member of the chemokine family, promotes central sensitization and nociceptors (26). Peters et
al. (27) found that urinary CXCL1 levels were
positively correlated with pain scores, urgency,
and Interstitial Cystitis Symptom Problem Index
scores in patients with IC/BPS. Furuta et al. (28)
found that CXCL1 expression was significantly
increased in the urine of IC/BPS patients compared to normal controls. IL6 is a multifunctional cytokine and considered to be a powerful proinflammatory factor (29, 30). Lai et al.
(31) concluded that factor IL6 levels are higher
in ulcerative interstitial cystitis than in non-ulcerative IC/BPS. These three core genes and
their signaling pathways require further investigation to determine their relationship with IC/
BPS. However, our study has several limitations.
Further studies are therefore required to validate
our results.
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CONCLUSIONS

CONFLICT OF INTEREST

In this study, 483 DEGs were identified,
including three key modules and 9 and hub genes. Three possible core genes (CXCL8, CXCL1,
IL6) were then found. These may be potential
biomarkers of interstitial cystitis and have guiding significance for clinical treatment.
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ABSTRACT

ARTICLE INFO

The management of complex urethral stenosis may involve different surgical techniques.
As retraction of the graft may account for surgical failure, this risk increases in patients
with more extensive stenosis requiring a graft of greater diameter. Although double
grafts have already been used to maximize success in these cases, we propose a modified
technique for urethroplasty with longitudinal urethral incision. The hypothesis was
that this technique would increase the lumen by using only a urethral incision on the
dorsal surface. Two patients presenting with recurrent urethral stenosis underwent
urethroplasty using a double graft of oral mucosa that preserves the integrity of the
spongy tissue and allows ventral inlay graft fixation using a midline relaxing incision
in the portion of the urethra with stenosis. In both cases, the urethrocystoscopy and
uroflowmetry performed after surgery showed a pervious and complacent urethra.
After four and six months of follow-up, the postoperative outcomes were satisfactory
for both patients. Further studies involving larger numbers of patients and long-term
follow-up are required to evaluate the effectiveness of this method.

INTRODUCTION
Urethral stenosis is a pathology that is
often complex and difficult to manage. Various
techniques have been developed to treat it, ranging from primary anastomosis to tissue flaps and
grafts (1). Currently, the preferred tissue for grafts
is the oral mucosa due to its excellent physical
characteristics and because harvesting is simple,
with low rates of morbidity (2). Due to the wide
range of urethral stenosis, different surgical techniques can be used. Despite satisfactory results,
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stricture recurrence has been reported in 8.9% to
34.3% of cases (3). One of the reasons for surgical
failure is retraction of the graft, which may occur
in around 30% of the grafted tissue. In more extensive cases of stenosis, when the caliber of the
urethra is narrower, a graft of greater diameter is
required, hence the risk of restenosis is greater.
Double grafts have been used to maximize success in these cases. The technique described by
Palminteri et al. (4) is very interesting, however, in
our view there are two drawbacks: first, the need
for ventral and dorsal incisions of the urethra,
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and second, the absence of ventral graft fixation,
which, theoretically, could reduce adhesion without contractions. Our hypothesis is that the technique could be improved using only one incision
on the dorsal surface which preserves the integrity
of the spongy tissue and allows the use of double
graft of oral mucosa with ventral inlay graft fixation using a midline relaxing incision in the portion of the urethra with stenosis.
The objective of this paper is to describe
our proposed modified technique for urethroplasty
with a longitudinal urethral incision and to evaluate whether this technique would allow the lumen
to be increased using only a urethral incision on
the dorsal surface.
PATIENTS AND METHODS
This paper describes the outcomes of two
patients who underwent urethroplasty between
November 2019 and January 2020 using a double
graft of oral mucosa. In both cases, previous treatments had proved unsuccessful. Data from the patients’ medical records and exam reports were used.
The institute’s internal review board
approved the study protocol under reference
25746819.8.0000.049. The patients gave their
consent for publication.
Description of the surgical technique
The patient is placed in the exaggerated
lithotomy position. A 16Fr urinary catheter is inserted, identifying the distal end of the segment
affected by stenosis, and methylene blue is injected. A longitudinal incision is made in the perineum. The left and dorsal surfaces of the urethra
are dissected, with the right border maintained,
as proposed by Kulkarni et al. (5). However, the
entire urethra can be dissected, if necessary, as
described by Barbagli et al. (6). A longitudinal
incision is made along the midline of the dorsal
wall of the urethra affected by stenosis, extending up to 1cm beyond the area of stenosis, preserving the spongy tissue (Figure-1A). The defect
created in the urethra acquires an elliptical form
and the oral mucosa will be placed as an inlay
graft onto this segment (Figure-1B). The incision
in the urethra should proceed until the maximum

degree of relaxation is achieved, preserving the
corpus spongiosum. The graft is secured to the
corpus spongiosum, as is usual with these grafts,
using separate oral mucosa/corpus spongiosum
sutures with 5-0 polydioxanone (PDS) monofilament. Next, the edge of the graft is fixed to the
edge of the urethra using continuous sutures with
6-0 PDS. The remaining portion of oral mucosa is
fixed onto the corpus cavernosum, as described
by Barbagli et al. (6). The edges of the urethra are
then sutured to the dorsal oral mucosa using 5-0
PDS suture (Figure-1C). A schematic drawing is
provided to further illustrate the placement of the
mucosal grafts (Figure-1D).
RESULTS
A 67-year old man with a history of straddle injury to the urethra thirty years previously
presented with penobulbar urethral stricture. He
had been submitted unsuccessfully to urethroplasty eight years previously, and internal urethrotomy
had been performed on several occasions, as well
as transurethral resection of the prostate five years
previously. The patient had undergone cystostomy
due to acute urinary retention a year ago and subsequently experienced several episodes of urinary
tract infection. A voiding cystourethrogram was
performed, with results showing stenosis from the
membranous urethra to the bulbar and prostatic
urethra (Figure-2A). The patient was then submitted to the surgical technique described in this paper. During surgery, the stenosis was found to be
5cm in length. Oral mucosa graft tissue of 12cm
in length was harvested and divided in two for
the double graft. The urinary catheter and cystotomy were maintained. The patient progressed well
following surgery, with no complications. The
wound in the patient’s mouth healed well and the
bladder catheter and cystostomy were removed 21
days after surgery. Urethrocystoscopy performed
three months after surgery showed a pervious and
complacent urethra. A 21Fr cystoscope was inserted with no resistance. The lateral lobes of the
prostate were prominent. Uroflowmetry showed a
maximum flow of 23.1mL/s and post-void residual urine volume of 35mL. This patient has been
followed up for six months.
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Figure 1 - (A) Longitudinal incision in the dorsal surface of the urethra, with rotation of 180°, (B) Oral mucosa dorsal onlay and
ventral inlay graft, (C) Suturing of the edges of the urethra, (D) Schematic drawing showing placement of the mucosal grafts.

The other patient, a 59-year old man with
hypertension and a history of symptomatic benign
prostatic hyperplasia was submitted to transurethral resection of the prostate in 2010 and again in
2015. One year later, complaints of a weak urine
stream and having to strain to void resulted in a
diagnosis of urethral stricture. He underwent internal urethrotomy, which was followed by a tem-

porary improvement in his symptoms; however,
stenosis recurred after a year. Voiding cystourethrogram revealed stricture of the bulbar urethra
(Figure-2B). Uroflowmetry showed a flattened
curve with a maximum flow of 6mL/s. He was
submitted to urethroplasty using the technique
described in this paper. After surgery, the patient
had a normal urine stream. Postoperative uroflow-

858

IBJU | DOUBLE GRAFT TECHNIQUE IN URETHROPLASTY

Figure 2 - Voiding cystourethrogram: (A) Case 1 - Male, 67-year old, with a history of straddle injury to the urethra presented
with penobulbar urethral stricture, (B) Case 2 - Male, 59-year old, with a history of symptomatic benign prostatic hyperplasia
was submitted to transurethral resection of the prostate twice, presenting recurrent bulbar urethral stricture.

metry showed a maximum flow of 16.5mL/s and a
bell-shaped curve. The patient has now been followed up for four months.
DISCUSSION
Urethral stenosis differs according to its etiology, extent, site, depth and density. All these factors are relevant to the management of this pathology, determining the most appropriate approach in
each case (7). The use of urethral dilatation, internal
urethrotomy and primary reconstruction are treatment options, however, there are limitations when
the stenosis is complex and extensive. In such cases,
the use of flaps and grafts has been proposed. These
can be of different origins, including lingual mucosa, labial mucosa, postauricular mucosa, etc. In
1993 in Egypt, El-Kasaby et al. described the use
of a buccal mucosa patch graft in urethroplasty (8),
giving rise to the development of various different
techniques. In 1996, Morey et al. (9) described ventral on-lay oral mucosa urethroplasty and proposed
an improvement to the technique used to harvest
buccal mucosa using two teams working simultaneously. Two years later, Barbagli et al. (6) described
the application of a dorsal on-lay graft with preservation of the ventral surface. Asopa et al. also described the use of a dorsal on-lay graft (10). More

recently, dorsal grafts have been used in less extensive dissections of the urethra, as described by
Kulkarni et al. (5).
In selected patients, double graft urethroplasty has also been used for more severe forms of
stenosis, with little or no lumen for this purpose.
Several variations in techniques have been used
(4, 11-13). Palminteri et al. described a technique
in which a combined dorsal plus ventral double
buccal mucosa graft was used in the urethra. Despite encouraging results, in our opinion there are
two disadvantages with that technique. The first
is the need for two incisions in the urethra, one
ventral and the other dorsal. The second disadvantage is that the ventral graft has little support
for its fixation, since it is not fixed to the corpus
spongiosum.
The technique described here offers the
considerable advantage of increasing the lumen,
both in the dorsal and ventral parts, using only a
urethral incision on the dorsal surface. The longitudinal relaxing incision in the urethra is similar to
the transurethral incision for hypospadias, as described by Snodgrass et al. (14). This incision allows
the urethral diameter to be increased, with the fault
in the midline being filled by the buccal mucosa
inlay graft. Preservation of the corpus spongiosum
allows the graft to be fixed in the same way as
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dorsal grafts are fixed onto the corpus cavernosum,
using multiple, separate sutures. The rest of the
dorsal graft technique is similar to that described
by Barbagli et al. (6). We believe that it can be used,
not only for fine-caliber strictures, but also for any
type of stenosis. The major limitations of this preliminary study, however, are the short follow-up
and the limited number of cases.

5.

6.

7.

8.

CONCLUSION
A double-graft urethroplasty with buccal mucosa using a longitudinal urethral incision
preserving the corpus spongiosum and inlay graft
proved a viable option, with good results in the postoperative follow-up of these two patients. Further
studies involving larger numbers of patients with
control groups and long-term follow-up are required
to evaluate the effectiveness of this method.
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ABSTRACT

ARTICLE INFO

Introduction: 46,XX Congenital adrenal hyperplasia (CAH) remains the first cause
of genital virilization and current surgical techniques aim to restore female aspect
of genitalia while preserving dorsal neurovascular bundle but not at the expense of
not preserving erectile tissue. We aim to report our experience with a new surgical
technique for clitoroplasty, completely preserving corporeal bodies, neurovascular
bundles without dismembering the clitoris, in four patients with over a year follow up.
Materials and Methods: After IRB approval four patients with 46,XX CAH and Prader 5
and 3 external genitalia, underwent feminizing genitoplasty. Complete preservation of
erectile tissue was accomplished without a need to dissect dorsal neurovascular bundle.
Glans size allowed no need for glanular reduction and there was no need to dismember
the corporeal bodies.
Results: Four patients 12 to 24-months-old underwent complete corporeal preservation
clitoroplasty (CCPC), mean age was 18.5 months, mean follow up was 10.25 months.
Vaginoplasty was performed in all patients with partial urogenital mobilization (PUM)
and Urogenital Sinus flap (UF), only one severely virilized patient required a parasagittal
pre-rectal approach to mobilize the vagina. We had no complications until last follow up.
Conclusion: To our knowledge, we are introducing the concept of CCPC without the
need of disassembling the corporeal bodies, neurovascular bundle and glans. It stands
as a new alternative for feminizing genitoplasty with complete preservation of erectile
tissue and no dissection of neurovascular bundle. Although there is still lacking longterm follow-up, it represents a new step in conservative reconfiguration of the external
virilized female genitalia.

INTRODUCTION
One of the most complex problems of pediatric urology is the surgical management of disorders of sex development (DSD). Congenital adrenal hyperplasia (CAH) is the most common 46,XX
DSD with a prevalence of 1 in 15.000 newborns (1).
The most frequent cause is enzymatic deficiency
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of 21-hydroxilase, followed by 11β-hydroxylase.
The lack of these enzymes manifests with varying
degrees of virilization of the external genitalia as
the result of excess androgenic metabolites (1-3).
Management of DSDs should be conducted by a transdisciplinary team that allows proper
genetic counseling, accurate diagnosis, classification of the DSD, individualized surgical planning
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and a comprehensive decision-making process involving the family (1, 4). Feminizing genitoplasty
(FG) still remains a topic of controversy in many
countries and cultures. Most families opt for early
surgery, considering the positive implications for
children’s psychosocial development, relieving
parents distress and restoring “normal” external
genital configuration. Szymanski et al. evaluated
parental decisional regret after FG, they reported
that 20.5% of parents, reported some regret, in
contrast no parent would have chosen again delayed surgery (1, 4-6).
FG generally involves: labioplasty, vaginoplasty, urethroplasty and clitoroplasty, the latter has been the main focus of discussion for pediatric urologists and reconstructive surgeons given
the crucial role that clitoris has in female sexuality. Most authors agree that every effort should
be make in order to preserve clitoral innervation
and function. Clitoral amputation techniques have
been abandoned, and burying the corpora underneath the pubis remains uncertain considering the
potential for painful clitoral erections. At present
most surgeons preserve the neurovascular bundle
(NVB) and erectile tissue is excised (7-9). More recently, Pippi Salle described the corporeal sparing dismembered clitoroplasty (CSDC) technique
in which the NVB is separated from the glans and
corporeal bodies, which then are buried in the
neo-labia majora without the erectile tissue (2). To
our knowledge there are no previous descriptions
of a complete corporeal preservation clitoroplasty

(CCPC) technique and hereby we present our surgical approach.
MATERIALS AND METHODS
After institutional ethics board approval, IRB number 20190531-805, following extended discussion with the parents, health care
providers and after a transdisciplinary meeting for disorders of sex development (DSD) records of all patients that underwent FG between
2018-2019 were reviewed, we identified 4 patients who underwent CCPC. All patients had
never undergone surgery prior to this intervention. Patient clinical and sociodemographic
characteristics are listed in Table-1.
Surgical Technique
Patients were prepped and draped in the
usual sterile fashion, allowing the possibility of
changing from prone to supine without a need to
re-drape the patient (10, 11). The procedure was
then started with an endoscopic evaluation of the
urinary tract including vaginoscopy. The urogenital sinus (UGS), vaginal and urethral length were
measured (Figure-1).
A 3 Fr Fogarty catheter was left inside the
bladder and a 6 Fr Foley inside the vagina. In a
severely virilized patient and considering the high
confluence and long common channel, a parasagittal pre-rectal approach was performed in prone

Table 1 - Clinical Characteristics of 4 patients with Congenital Adrenal Hyperplasia.
Patient
No.

Age
(Month)

Diagnosis

Clitoral
lenght

UGS

Urethra

Vagina

Prader

Clitoroplasty

Vaginoplasty

Follow-Up
(Month)

Size (Cm)
1

24

CAH

4.5

5.5

0.7

2.5

5

CCPC

PUM+USF

19

2

12

CAH

2

1

2

3

3

CCPC

PUM+USF

16

3

14

CAH

5

1

2

3.5

3

CCPC

PUM+USF

11

4

24

CAH

5.5

1

2.5

4

3

CCPC

PUM+USF

11

UGS: Urogenital sinus, CAH: Congenital adrenal hiperplasia, CCPC: Complete corporeal preservation clitoroplasty, PUM: Partial urogenital mobilization, USF: Urogenital
Sinus flap
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Figure 1 - Patient 1, 24 months old. A) Virilized External Genitalia, Prader V. B) Well-defined (male-like) external sphincter
with a verumontanum appearance distal to the vaginal confluence (Arrow head) C) Vagina and Cervix (Arrow) D) A 3 fr Fogarty
catheter in the bladder and a 6 fr Foley catheter in the vagina both going through the urogenital sinus (UGS).

A

B

C

D

position. Extensive dissection was then possible.
The other 3 patients underwent an anterior approach dissecting from the common channel of
the UGS to the vagina. Anterior pubo-urethral
ligaments were preserved in all cases. Once the
common channel was dissected, an incision
was made at the junction between the common channel and the vagina. Multiple repair
stitches were placed to secure traction without
tearing vaginal tissue. The clitoris was then degloved and the NVB was never disrupted and
left intact. On the ventral aspect, the common
channel was dissected off the corporeal bodies
(Figure-2). Once a complete mobilization of the
common channel was achieved, we brought our
attention to the corporeal bodies, which were
dissected and divided in the midline on a distal
direction starting at the bifurcation (Figure-3).
The glans, dorsal NVB and perforating
branches entering at the dorsal junction between the glans and corpora were not disturbed
in order to preserve complete sensitivity and
vascularity to the clitoral glans. The splitted
proximal two thirds of each hemicorpora were
laterally mobilized and anchored to the pubic
bone with 6-0 polypropylene avoiding overlap-

ping or folding the distal aspect of the corporeal bodies. The aim was to have a protruding
1cm clitoris after this maneuver (Figure-3).
RESULTS
Four patients 12 to 24-months-old underwent CCPC as described earlier. Mean age was 18.5
months, all patients had molecular confirmed diagnosis of CAH, three by deficit of 21œ-hydroxylase
and one with 11β-hydroxylase deficit. Median clitoral length was 4.75cm (IQR 2-5.5). Mean followup was 10.2 months. Vaginoplasty was performed
in all patients with partial urogenital mobilization
(PUM) and Urogenital Sinus flap (UF) technique.
Three patients had Prader 3 external genitalia and
one severely virilized girl was Prader 5.
The postoperative course was uneventful
in all patients, all of them were discharged without complications on the second postoperative
day. Epidural catheter was placed at the beginning
of the cases and kept in place until the first postoperative day. Foley catheter was removed on the
seventh postoperative day. Based on parent’s perspective and the surgical team opinion, a satisfactory phenotypic appearance was achieved at the
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Figure 2 - Patient 1, 24 months old A) and B) Clitoral dissection preserving the dorsal neurovascular bundle (NVB) intact C.
The clitoris and the NVB (Arrow head) dissected from the UGS (Arrow). D) Non-dismembered clitoris (Arrow head) with its
NVB preserved.

A

C

C

D

Figure 3 - Patient 2, 12 months old. A) and B) Detachment of the two hemicorpora in the midline (Arrow), up to the middle
third of the phallic shaft. C) and D) Completed, corporeal sparing clitoroplasty showing a 3.5cm reduction in clitoral length.
The proximal two thirds of each hemicorpora were laterally mobilized and anchored to the pubic bone (Red Dotted arrows).

A

B

C

D
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Figure 4 - A) Patient 3, 14 months old 46,XX with virilized external genitalia showing a Prader III configuration. B) External
genitalia appearance at ten months follow-up after complete corporeal preservation clitoroplasty. C) and D) Patient 1, 24
months old, External genitalia appearance at 18 months follow-up after clitoroplasty.

A

B

C

D

follow-up visits. Postoperative results are shown
on Figure-4. All patients continued to be followed
up until puberty and were instructed to adhere to
endocrinological treatment.
DISCUSSION
Despise all efforts to understand DSD,
genital ambiguity and its surgical management
remains challenging. In the last consensus statement on the management of DSD, it was suggested to perform early surgery and UGS repair in girls
with severe virilization (9). On the opposite side
of the spectrum, a number of advocacy groups,
question the benefit of early surgery and the ethical issues involving parents and physicians rights
making decisions for the children. The recommendation is that the decision has to be made by a
transdisciplinary team with transparency, presenting all pros and cons of surgery versus observation without withholding any information from
families (1, 4-6, 12).
Clitoroplasty has been part of the surgical management for virilized external genitalia for over a century (3, 9, 11, 13). At present,
most DSD surgeons believe that it should not be

addressed as a single procedure but as part of a
complete reconstruction of the external genitalia
and the UGS. Vaginoplasty regardless of vaginal
configuration is best combined with labioplasty
and clitoroplasty in a single-stage procedure. The
4th World Congress of the International Society of
Hypospadias and Disorders of Sex Development
Surgery and the American Academy of Pediatrics,
suggested performing the surgery before 2 years
of age and offering a single-stage, rather than
multi-stage interventions (8, 9, 14).
Clitoroplasty has undergone a significant
evolution since H.H. Young first described it in
1934. Initial attempts to not amputate the clitoris
were called reduction techniques and they implied
reducing corporal length without preserving the
glans (16). Later the clitoridectomy was conceived
by Hampson and Money supported by the theory
that the clitoris had no function (13, 15-18). It was
just a matter of time until the importance of the
clitoral function regarding female sexuality was
discovered and all the attempts to preserve the
clitoris started to become a standard practice (1820). Thereafter, Lattimer introduced his technique,
where he suggested preserving the tip of the glans,
reducing the erectile tissue and relocating the cli-
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toris underneath the pubis (21). Randolph and
Hung modified Lattimer’s technique and proposed
resection of the exposed shaft of the corpora cavernosa preserving the glans (22). It was not until Kogan reported his subtunical reduction technique that preventing damage to the NVB became
the cornerstone of the clitoroplasty (23). Roughly
there are three techniques for clitoroplasty: clitoridectomy, recession clitoroplasty and reduction
clitoroplasty, in none of these techniques preservation of the erectile tissue of the cavernous
bodies was intended (11, 13).
Pippi Salle described in 2007 his CSDC,
the aim of this revolutionary technique was to
dissect the NVB and the glans off the corpora
cavernosa, splitting the corpora in the midline
leaving two hemicorpora and burying them in a
dartos pouch in the labia majora, after removing
all erectile tissue. This technique preserves the
corpora cavernosa considering that up to 5% of
the patients with CAH may have gender dysphoria later in life and a neophallus could be created
from the buried corpora cavernosa (24). To our
knowledge, at present, there had been no cases
reported in literature where feminizing genitoplasty for CAH has to be reverted (2, 25).
To our knowledge, our technique has
never been described before and represents the
first of its kind. As we describe it, we intend to
spare the corpora cavernosa erectile tissue of the
clitoris without disassembling the clitoris and
leaving the dorsal NVB untouched. Clitoral erections, sensitivity and vascularity to the clitoris
could be harmed by dismembering the clitoris.
One of the limitations of burying the clitoris is
the possibility of clitoral pain with erections as
has been described in reduction clitoroplasty (2,
3, 11 ,13). In the CCPC we do not remove erectile
tissue of the cavernous bodies and we partially
plicate the hemicorpora in order to reduce clitoral length, leaving erectile tissue and NVB intact,
leading us to believe clitoral erections are possible and should not be painful. Unfortunately,
long-term follow-up until puberty has not been
completed at the time this article was written and
we will not know the outcome of the surgery until these patients are old enough to be sexually

active, which could represent a limitation of our
article; another limitation is the small sample
and short follow-up period to date.
CONCLUSIONS
The complete corporeal preservation clitoroplasty (CCPC) stands as a new alternative in the
feminizing genitoplasty armamentarium, although
there is still lacking long-term follow-up on clitoral function and phenotypic appearance after
puberty, it represents a new step in conservative
reconfiguration of the external virilized female
genitalia. The irreversibility of the dismembered
clitoroplasty no longer remains a concern for the
patients and their families, if wanted, the surgery
could be reverted at any time.
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INTRODUCTION
Infertility, defined as the failure to conceive
after one year of unprotected regular sexual intercourse, affects approximately 15% of couples worldwide (1). In about 50% of these couples, the male
factor, alone or combined with a female factor, is
contributory to the problem (2). Among the several
male infertility conditions, ejaculatory duct obstruction (EDO) stands as an uncommon causative factor.
However, the correct diagnosis and treatment may
help the affected men to impregnate their partners
naturally due to its treatable nature.
EDO’s reported incidence among men seeking fertility varies between 1 and 5% (3, 4).
Azoospermia (lack of sperm in the ejaculate) or severe oligozoospermia (less than 5 million/sperm per
mL), associated with low volume ejaculate (<1.5mL,
termed hypospermia) can be indicative of EDO (5).
The typical clinical picture of bilateral and complete EDO includes an acidic semen specimen, a low
volume azoospermic ejaculate, and low or absent
fructose levels (5, 6). By contrast, oligo[astheno-terato]zoospermia can be found in patients with partial obstruction, in whom the ejaculate volume and
fructose levels might be unremarkable. Nevertheless,
both complete and partial obstructions can lead to
infertility (7, 8). While some patients are completely
asymptomatic, others complain of painful ejacula-

tion or perineal pain exacerbated by ejaculation and
hematospermia (3). These observations highlight the
variability in clinical presentations, thus making a
comprehensive workup paramount.
EDO is of particular interest for reproductive urologists as it is a potentially correctable
cause of male infertility. Spermatogenesis is well-preserved in men with EDO owing to its obstructive nature, thus making it appealing to relieve the
obstruction and allow these men the opportunity
to impregnate their partners naturally. This review
aims to update practicing urologists on the current
methods for diagnosis and management of EDO. A
detailed analysis of each therapeutic modality is
provided, including the use of sperm retrieval and
assisted reproductive technology.
Anatomy and Etiology
Spermatozoa are produced in the seminiferous tubules under the influence of sexual hormones (testosterone and androstenedione) secreted by the interstitial cells. The epididymis is in
continuity with the vas deferens, which in turn
join the emerging ducts from the seminal vesicles
to form the ejaculatory ducts (EDs). The EDs usually penetrate the central zone of the prostate and
empty into the prostatic urethra on either side of
the seminal colliculus (9). While the prostatic fluid
accounts for approximately 0.5mL of the ejacula-
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te, the seminal vesicles (SVs) produce an alkaline
fluid with prostaglandins and fructose, which comprises 1.5-2.0mL (~50-80%) of the seminal fluid.
The ED derives from the Wolffian duct, like
the epididymis body and tail, the vas deferens, and
the seminal vesicles (SV). On the other hand, the
prostate originates from the endoderm, which invaginates into its surrounding mesenchyme (10). Despite anatomic variations (11, 12), the ED usually runs
obliquely for 1-2cm inside the prostate in a 75-angle
degree (13).
Although the SVs and the EDs have similar
histological features, with a cuboidal or pseudostratified columnar epithelium line and a middle collagenous layer, only the SVs present an inner muscular
layer. Eighty percent of the SVs wall thickness consists
of muscular layers (inner circular and outer longitudinal fibers) (13). The typical SV measures 4.5-5.5cm
in length and 1.5cm in width (14). The proximal luminal diameter is larger than the distal counterpart and
ranges from 1.7mm narrowing down to 0.3mm (12).
The high accuracy of transrectal ultrasound (TRUS)
to determine the dimensions of both the SVs and EDs
makes this method a useful tool to investigate obstructions at the ED level. EDO should be suspected if
TRUS shows an enlargement of the SVs, which can be
congenital, acquired, or functional.
In 1914, the Zinner’s syndrome was first described as a triad of unilateral renal agenesis, ipsilateral seminal vesicle cyst, and EDO as a consequence
of a Wolffian duct abnormality (15). To date, less
than 200 cases of this rare congenital abnormality have been reported in the literature. Agenesis or
atresia of the ejaculatory ducts, mutations in the
cystic fibrosis transmembrane regulator (CFTR) gene,
and ectopic ureteral orifice opening directly into the
ejaculatory duct are other examples of congenital
causes of EDO. By contrast, acquired EDO may be
secondary to trauma, infection/inflammation, or calculus. Lastly, a functional obstruction may occur as
a consequence of spinal cord injury, pelvic surgery,
post-retroperitoneal lymph node dissection, medication use, and systemic disorders (diabetes mellitus
and multiple sclerosis) (3, 16).
Diagnosis
The diagnosis of EDO includes history,
physical examination, semen analysis, and ima-

ging exams. The typical patient complains of
painful ejaculation, which can be associated with
hematospermia, decreased ejaculatory volume,
and infertility. Other possible symptoms are decreased ejaculation force, perineal or lower back
pain, chronic scrotal pain, and dysuria. EDO
symptoms might suggest prostatitis or epididymitis, so it is essential to make the differential
diagnosis (17). The presence of tender and indurated epididymis, scrotal swelling and erythema
is indicative of epididymitis, whereas elevated
PSA levels, dysuria, a painful prostate during
digital rectal examination and an urinalysis
with infection suggest prostatitis. Early endoscopic treatment may not only resolve the symptoms but also avoid progression to complete or
bilateral ejaculatory duct obstruction (3, 5, 17).
Semen analysis plays a pivotal role in
EDO diagnosis. While patients with complete
EDO are azoospermic, those with partial EDO
show severe oligozoospermia with decreased
sperm motility. Other typical findings on the semen analysis of a patient with complete EDO
includes a low volume ejaculate (<1.5mL) with a
low pH (<7.2), and low (<13µmol per ejaculate)
or absent fructose in the seminal fluid (6, 18).
The finding of palpable vasa deferentia and SVs
can help differentiate EDO from the congenital
bilateral absence of vas deferens (CBAVD). The
presence of an acidic and low volume azoospermic ejaculate, associated with absent seminal
fructose, and palpable vas deferens is pathognomonic for the EDO diagnosis (18). However,
the absence of one or more of these features
cannot exclude EDO.
Vasography
Vasography is carried out by incising or
puncturing the vas, followed by the injection of
a contrasting agent. The obstruction is confirmed by radiologic/fluoroscopic observation of
normal vasa deferentia, enlarged seminal vesicles, and lack of contrast in the bladder and urethra. Despite being historically considered the
gold standard method for EDO diagnosis, scrotal
vasography has been replaced by TRUS. Even
though the former may allow sperm collection
for cryopreservation, is an invasive method that
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requires injection of a contrast agent, and there
are risks of iatrogenic vasal stenosis or stricture.
The TRUS high accuracy and no invasiveness
have made this method the standard imaging
diagnostic tool (3, 4, 19).

(24). They found that only half of the patients
with obstructive findings on TRUS had sperm
on SV aspiration. The authors suggested that
SV aspiration should be added to the TRUS to
improve its diagnostic accuracy (24). It has also
been reported that viable sperm collected from
the SV can be used for assisted reproductive
technology (ART) (25).

Transrectal Ultrasonography (TRUS)
The endorectal 5-7MHz biplanar transducer has high accuracy in measuring the SVs
and the ED internal diameter (3, 5). TRUS enables the evaluation of midline cysts, ED calcification, and hyperechoic SV calculi, all of
which can obstruct the EDs (4, 10, 19, 20). EDO
should be suspected when an enlarged SVs with
a cross-section width greater than 1.5cm and/or
an ED diameter >2.3mm are seen. Despite being
currently advocated by many as the method of
choice for evaluating infertile men suspected of
having EDO-related obstructive azoospermia,
TRUS has limitations. In one study, Purohit et
al. performed TRUS and duct chromotubation
followed by SV aspiration and seminal vesiculography in men suspected of having EDO (21).
Of 25 patients with findings suggestive of EDO
on TRUS, only 12 patients (48%) had the obstruction confirmed by SV aspiration and vesiculography. The authors concluded that if the
diagnosis had been based on TRUS alone, only
about half of the treated patients would have
shown improvements in symptoms or semen
analysis results (21).

Seminal Vesicle Chromotubation
In this procedure, a 5mL diluted dye solution (e.g., indigo carmine or methylene blue)
is injected into the SV after TRUS-guided SV
aspiration. The dye efflux from the prostatic
urethra is monitored with cystourethroscopy.
Moreover, the method can be used to confirm
obstruction resolution after endoscopic transurethral resection of the ED (TURED) (3, 21).
Seminal Vesiculography
The TRUS-guided injection of a non-ionic contrast agent into the vesicles combined
with fluoroscopy enables the evaluation of the
ED anatomical and functional aspects. The lack
of contrast within the urethra and bladder, associated with an enlarged SV, suggest obstruction (26). In about two-thirds of patients, this
imaging exam provides information concerning
the vas patency by assessing the retrograde vasogram (4).
Magnetic resonance imaging (MRI)
The T2-weighted MRI findings indicative of EDO include the presence of an ED diameter larger than 2mm combined to the SV wall
thickness and/or enhanced wall signal (27). However, like TRUS, MRI alone might overdiagnose EDO, thus leading to unnecessary surgery.
Engin et al. compared these two imaging exams in a study involving 218 infertile men with
suspected EDO (28). The authors concluded
that TRUS should be considered the method of
choice for the initial evaluation, whereas MRI
should be reserved for doubtful TRUS exams.
Moreover, MRI is more expensive than TRUS,
not widely available, and it might miss calcifications.

Seminal Vesicle Aspiration
The SV fluid can be aspirated with a
22-gauge and 7-inch long spinal needle under
TRUS guidance to be analyzed for the presence of sperm (22). In normal conditions, motile sperm are not found in the SVs. However,
the evidence is not unequivocal as Jarow, in
an early study involving fertile men, reported
that sperm could be found inside the SV after five abstinence days (23). However, most
studies suggest that EDO should be suspected
when more than three sperm-per-high-power
microscopic fields (400x) are found. In one
study, Engin et al. compared TRUS and TRUS-guided SVs aspiration for the diagnosis of EDO
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vancements (31-33).
Outcomes: Patency and semen quality improvement
are achieved in up to 94% and 59% of cases after
TURED respectively (21, 34, 35). Among men with
complete EDO, 60% will have sperm return to the
ejaculate; of those, approximately 38% of individuals will show semen parameters within normal
ranges (19, 33). Natural pregnancy rates of 12-31%
have been reported after TURED (19, 33-37).
Predictors of success: TURED outcomes are directly
related to EDO etiology. In a study by Netto et al.
involving 14 infertile men with partial EDO subjected to TURED procedure, the authors showed that
the group with congenital abnormalities had a more
significant postoperative improvement in semen parameters than those with inflammatory or traumatic
conditions. Likewise, pregnancy rates achieved naturally after ED resection was significantly higher in
the congenital group than in the acquired EDO group
(66.7% vs. 12.5%, respectively) (38). Other studies
have reported that semen parameter improvements
were more significant in partial than complete obstruction (34, 36).
Other indications: For symptomatic non-infertile patients presenting with painful ejaculation and/or hematospermia, TURED has been shown to be effective
in relieving the symptoms, albeit the data is minimal
(39).
Complications: The incidence of complications after
TURED ranges from 4 to 26% (21, 33, 34, 36, 38).
Bladder neck and external urinary sphincter damage, as well as obstructive scar at the ED orifice, have
been reported and may result in frank hematuria,

Manometry
Considered a refinement of SV chromotubation, the ED manometry evaluates the
SV pressure with a spinal needle connected to
a 3-way stopcock. Eisenberg et al. investigated the ED open pressure with this method and
confirmed the relief of obstruction after TURED. In their study, the pressure decreased from
116cmH2O (range 80-150) to 54cmH2O (range
10-82) after ED resection (29).
The characteristics of methods for EDO diagnosis are summarized in Table-1.
SURGICAL TREATMENT MODALITIES AND
OUTCOMES
Transurethral Resection of Ejaculatory Duct
(TURED)
Technique: First described in 1973 by Farley and
Barnes, TURED involves the use of a 24F resectoscope and an electrocautery loop to resect the EDs
at the level of the verumontanum (30). A usual sign
of success concerning the obstruction relief is the
visualization of a milky or cloudy fluid flowing at
the resection level. It is recommended to avoid cauterization and to use only cutting current to minimize potential scarring and prevent secondary ED
stenosis (3, 30). This technique is still considered
the gold standard treatment method. However, minor modifications have been introduced to decrease
complications. The use of bipolar cautery, balloon
dilatation, holmium laser, and smaller monopolar
resection loop are examples of such technical ad-

Table 1 - Characteristics of diagnostic methods for ejaculatory duct obstruction.
Methods

Invasive

Use of Contrast / Radiation

Vasography

Yes

Yes

TRUS

Yes

No

SV Aspiration

Yes

No

SV Chromotubation

Yes

No

Seminal Vesiculography

Yes

Yes

MRI

No

No

Manometry

Yes

No

TRUS = Transurethral Ultrasound; MRI = Magnetic Resonance Imaging; SV = Seminal Vesical
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epididymal-orchitis, reflux of urine into the EDs,
acute urinary retention, retrograde ejaculation, urinary incontinence or a secondary obstruction with
persistent azoospermia. Erectile dysfunction and rectal perforation have also been reported (40). Extensive cauterization during TURED may result in scar
formation; approximately 4% of patients with partial EDO and oligozoospermia progress to complete
azoospermia postoperatively (35). Another concern
is the possible reflux of urine through the EDs into
the seminal vesicles. The patient may complain of
“watery” ejaculate after TURED, and the presence of
high creatinine levels in the semen confirm the diagnosis (40).
Transutricular Seminal vesiculoscopy (TSV)
Technique: In 2002, Yang et al. were the first to describe the TSV technique (37). For this, a 6 or 9F vesiculoscope is inserted in a retrograde fashion through
the natural lumen of the ED or by puncture of the
presumptive ED orifice, and holmium laser incision
at the wall of the prostatic utricle is carried out. This
method allows the urologist to identify and solve
obstructions caused by stones, debris, and clots (41).
Outcomes: In one study, Wang et al. followed 21 patients with partial or complete EDO who underwent
TSV for one year (41). Seminal variables improved in 19 (90%) patients, and four couples (19%)
achieved natural pregnancy. Likewise, Xu et al., in
a study involving 22 men with EDO, found that 7
(31.8%) patients had significant semen parameter
improvements, and six couples (27%) conceived naturally (42).
Predictors of success: The complex ED anatomy
can make TSV a challenging procedure. In 2018,
Chen et al. were the first to distinguish the types
of ED orifices using vesiculoscopy (43). Four types
of ED orifices were described, namely, type A (clear
ED orifice observed from the urethra); type B (ED
orifice covered by a thin white membrane); type C
(ED not visualized but successfully punctured in the
presumptive location); type D (ED orifice not visualized and puncture not successful). Out of 419 cases,
the authors found 8 (1.9%), 32 (7.6%), 341 (81.4%),
and 38 (9.1%) cases in each type A, B, C, and D
categories, respectively. The authors concluded that
TURED should be the treatment of choice for cases
in where the ED orifice is not identified (43).

Other indications: Like TURED, TSV can be used
for symptoms relief (e.g., painful ejaculation and
hemospermia) in non-infertile patients. With TSV,
it is possible to diagnose and treat seminal vesical
stones, as well as to remove blood clots and excise
strictures with holmium laser (41-43).
Complications: Concerns with TSV includes the possibility of seminal vesicle perforation, erectile dysfunction, urinary reflux into the ejaculatory duct,
epididymitis, stenosis, or rectourethral fistula (43).
However, Xu et al. showed that dilating the ED with
a 9F seminal vesiculoscopy was as effective as TURED, but with fewer complications (42).
Balloon Dilation
Technique: Jarow et al. were the first to describe the
ED balloon dilation (44). In their case report, TRUS
was used to guide the SV puncture. A 0.035-inch
heavy-duty straight guidewire was used to advance
the catheter through the occluded ED. Under urethroscope visualization, the correct positioning of a
4mm diameter balloon inside the ED was confirmed.
The balloon was inflated twice to ensure adequate
dilation. Subsequently, balloon dilation under CT-guidance was proposed (45).
Outcomes: Only a few cases series exist, describing
pelvic pain resolution, without complications, but
no data concerning semen parameters improvement
or pregnancy achievement exist (44, 46).
Predictors of success: No study has yet compared
this technique with other treatment modalities.
Other indications: Although most EDO treatment
modalities aim to improve semen parameters and
fertility, the few cases series on balloon dilation published to date only reported chronic pelvic pain
relief.
Complications: Not reported.
Midline Prostatic Cyst Aspiration
Technique: Midline prostatic cysts (MPC) are found
in about 10-17% and 5.8% infertile and fertile men,
respectively (19, 47). Under local anesthesia and
TRUS-guidance, an 18-gauge 200mm-long needle
is inserted into the MPC. The fluid is aspirated with
a 20mL syringe and examined at 400× magnification to verify if spermatozoa exist (47).
Outcomes: In a retrospective cohort study published
by Lotti et al., eleven patients with cysts >0.25mL
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underwent TRUS-guided cyst aspiration (TRUCA)
(47). One month later, all patients had their sperm
count improved. However, the improvement was
temporary, and three months after the procedure,
the cyst volume increased, and the sperm count declined, albeit the decline was not so remarkable to
bring the semen parameters to baseline levels. After
a one-year follow-up, five patients achieved pregnancy, four of them by natural intercourse, and one
by intracytoplasmic sperm injection (ICSI).
Predictors of success: Limited data indicate that cysts
with volumes higher than 0.117mL might affect fertility (47). On this basis, the treatment of such cysts
might be associated with improved outcomes.
Other indications: Not reported.
Complications: A temporary and self-limited hematospermia was described after TRUCA (47).
Table-2 summarizes the evidence of studies
reporting treatment outcomes for EDO.
Assisted reproductive technology
As discussed in previous sections, the surgical repair is a cost-effective therapy for infertile
men affected by EDO-related obstructive azoospermia. However, this approach might not be feasible
nor desired by the couple. Moreover, late obstruction has been reported after EDO treatment, and in
some cases, the semen parameters remain suboptimal to allow natural conception (34, 35, 42). Thus,
ART, in particular, ICSI, has been applied to overcome infertility in such cases (48).
Sperm injections can be carried out with
ejaculated sperm or sperm retrieved from the seminal vesicles, epididymis, or testis. In the cases of
partial EDO, or when postoperative semen parameters remain suboptimal, ejaculated spermatozoa can
be used for ICSI. By contrast, sperm retrieval has to
be done in complete EDO, including the cases in
which surgical treatment has failed. EDO is characterized by the presence of normal spermatogenesis;
thus, sperm retrieval is successful in virtually all
cases. Percutaneous epididymal sperm aspiration
(PESA), microsurgical epididymal sperm aspiration
(MESA), testicular sperm aspiration (TESA), an testicular sperm extraction with or without the aid of
microsurgery (micro-TESE and TESE, respectively)

can be used to harvest sperm for ICSI (49). The cause of OA and the sperm retrieval technique seem to
have little influence on sperm retrieval rates and
ICSI outcomes (50). The reported live birth rates
with ICSI range from 32 to 36% in the population
of men with OA, including EDO (50).
Management of functional EDO
Rare cases of functional EDO have been associated with spinal cord lesions, neurologic disorder (e.g., multiple sclerosis), diabetes mellitus with
neuropathic changes, iatrogenic neural damage
after retroperitoneal lymph nodes dissection, pelvic surgery or fracture, or medication (e.g., alpha-adrenergic blockers, antipsychotics, thiazide diuretics, and tricyclic antidepressants). Furthermore,
it has been speculated that a functional obstruction
can occur after TURED in patients who remain with
enlarged SVs (16). In such cases, sperm retrieval
and ICSI may be offered. There is an overall lack
of data for other interventions to treat functional
EDO, including diabetes treatment and medication
cessation or substitution. Nevertheless, some authors have suggested using oral phosphodiesterase inhibitors (e.g., PDE5i) in diabetic patients with
functional EDO, which might improve SV ejection
fraction, seminal analysis, and fructose (16, 51).
Figure-1 depicts an algorithm for the diagnosis and management of infertile men with EDO.
CONCLUSIONS
EDO is an uncommon cause of infertility,
with considerable variability in its clinical presentation (Figure-1). A comprehensive workup, including medical history, semen analysis, and imaging
is essential for the correct diagnosis and management. Although TURED is still considered the gold
standard treatment, patients should make informed
decisions with their physicians after weighing the
risks and benefits of each treatment modality and
the intended goal. Spermatogenesis is preserved in
men with EDO; thus, sperm can be easily retrieved
from both the epididymis and testicles, and ICSI
might be a valid alternative for couples to achieve
biological parenthood.
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Figura 1 - Algorithm for the diagnosis and management of infertile with with ejaculatory duct obstruction.

CLINICAL PRESENTATION

Infertility, associated or not with low-volume
ejaculate, painful ejaculation, perineal pain,
or hematospermia

History, physical examination, hormone lab
tests (FSH, testosterone), and semen analysis
(x2) with examination of pelleted semen

INITIAL WORK-UP
Suspicion of EDO (partial or complete)

TRUS (+/- Seminal Vesicle Aspiration or Chromotubation or
Vesiculography or Vasography or Manometry ) and/or MRI

IMAGING

Complete EDO

Partial EDO

Functional EDO

consider sperm
cryopreservation

TREATMENT
OPTIONS

TURED

PDE5i

Transurethral Vesiculoscopy, Balloon
Dilation, Cyst Aspiration

Assisted Reproductive
Technology
(Sperm retrieval + ICSI)

Assisted Reproductive Technology
(Sperm retrieval + ICSI)

TRUS: Transurethral Ultrasound; MRI: Magnetic Resonance Imaging; TURED: Transurethral Resection of Ejaculatory Duct; EDO:
Ejaculatory Duct Obstruction; ICSI: intracytoplasmic sperm injection; PDE5i: phosphodiesterase type 5 inhibitor.
Achermann & Esteves. Summary evidence of EDO diagnosis and management. Int Braz J Urol 2020.
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Table 2 - Characteristics of studies reporting treatment outcomes for patients with ejaculatory duct obstruction.
Study

Farley and

Reference

30

Barnes

Design

Follow-up

Retrospective
cohort

2 to

Patients

18 symptomatic

15 years patients (fertility

(1973)

Method of

Surgical

diagnosis

Technique

Clinical

TURED

symptoms

Outcomes

All 18 patients

Predictors

Other

of success

indications

NR

had symptoms

not evaluated)

Relief of

Complications

Recurrence of ED

symptoms such obstruction in 8

relieved

as perineal

patients (44%)

pain, painful
ejaculation, pain
in one or both
groins, low back
pain
Jiang et al.

31

Prospective

9 to

51 patients with

52

obstructive

(2014)

TRUS

months azoospermia (11

TURED

Patency

(holmium

achieved in 10

hematospermia

laser)

of 11 patients

which resolved in

(90.9%);

7-10 days

with EDO)

NR

NR

Temporary

4 natural
pregnancies,
and 1 pregnancy
by IUI
Yang et al.

37

Prospective

3 to

37

36

hematospermic

months

patients

(2002)

TRUS; MRI

TSV

NR

NR

Hematospermia

none

& possible
SV invasion
from prostate
carcinoma

Manohar et

39

Prospective

al. (2008)

3

25

TRUS;

months

patients

Seminal

TUIED (hook Relief of pain in

Relief of

12% (3/25)

96% of patients;

symptoms

Epididymo-

Vesiculography;

No data on

(hemospermia,

orchitis

SV aspiration

fertility

painful ejaculation,

electrode)

NR

severe perineal
discomfort)
Chen et al.

43

Prospective

(2018)

12

419

TRUS; MRI

months hematospermic
patients

TSV (381);

Fertility not

TURED;

evaluated;

TUIED

Hematospermia

NR

Relief of

Retrograde

symptoms

ejaculation

(hematospermia) (TURED): 20%

(holmium

alleviated or

(1/5)

laser)

solved in 85% of

Epididymitis:

cases (324/381)

0.4% (2/414)

by TSV
Jarow et al.
(1995)

44

Case report

NR

1 case

TRUS;

BD

Fertility not

NR

Relief of

Seminal

evaluated;

symptoms

Vesiculography;

Pelvic pain

(pelvic pain)

SV aspiration

solved
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Continued.
Study

Reference

Design

Follow-

Patients

Method of

Surgical

diagnosis

Technique

TRUS; MRI;

BD

up
Lawler et al.

46

Case report 9 months

1 case

(2006)

SV aspiration;

Outcomes

Predictors of

Other

success

indications

Fertility not

NR

Complications

Relief of

evaluated;

symptoms

Seminal

Relief of

such as pelvic

Vesiculography

chronic pelvic

pain

none

pain
Lotti et al.

47

Prospective

(2018)

Tu et al.
(2013)

33

Prospective

12

66 infertile

months

men with

TRUS

TRUCA (11

Reduction of

MPC

patients)

MPC volume;

volume >

NR

MPC;

Natural

0.117 ml

582 infertile

pregnancy:

associated

men without

36.4% (4/11)

with

MPC;

impaired

103 fertile

semen

men

quality

6 to 24

38

TRUS;

TURED

Improved semen

months

azoospermic

Vasography;

(bipolar)

volume, pH level,

and 4 severe

MRI

NR

NR

Epididymitis;
Watery ejaculate;

and semen

oligozoospermic

fructose;

patients

Sperm return
to ejaculate
semen in
23 of 42 cases
(60.5%);
All severe
oligozoospermic
patients
had semen
improvement
postoperatively;
Normal semen
analysis in 16
of 42 patients
postoperatively
(38.1%);
Pregnancy in 13 of
42 patients (31%)
in 18 months
follow-up
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Transient
hematospermia

Temporary
hematospermia
(<3months)
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Continued.
Study

Reference

Design

Follow-up

Patients

Method

Surgical

of

Technique

Outcomes

Predictors of

Other

success

indications

Complications

n/a

diagnosis
Vazquez-

40

Prospective

Levin et al.

1 to 3

8

months

patients

TRUS

TURED

(1994)

Semen

All patients had an

parameters

increase in the

improvements

seminal plasma

in 62.5% (5/8)

creatinine levels.

cases;

The only patient

Pregnancy in

who did not show

12.5% (1/8)

significant creatinine

cases

Transient urinary
retention

levels in the seminal
plasma after TURED
achieved pregnancy

Wang et al.

41

Prospective

(2012)

1 to 12

21

months

patients

TRUS

TSV;

Improvements

TURED

in ejaculate

NR

symptoms;

Relief of

Mild pain

(when failure

volume and

(hematospermia

to find ED

sperm count;

and painful

orifice)

Relief of

ejaculation)

pain and
hematospermia
resolution;
Natural
pregnancy in 4
of 21 patients
(19%)

Turek
et al.

35

Retrospective

2 to 48

46

months

patients

TRUS

TURED

Normal
postoperative

(1996)

877

NR

NR

20% (10/46);
One oligozoospermic

semen volume in 17

patient became

of 36 patients (46%);

azoospermic after

All treated patients

surgery;

improved and had

Watery ejaculate; Gross

motile sperm in

hematuria; Urinary tract

ejaculates;

infection;

Pregnancy achieved

Chronic epididymitis;

in 9 of 46 patients

Post-void dribbling;

(20%)

Premature ejaculation.

IBJU | EXPERT OPINION

Continued.
Study

Reference

Design

Follow-

Patients

up

Method

Surgical

of

Technique

Outcomes

Predictors

Other

of success

indications

Complications

Improvements in

Semen

NR

ejaculate volume,

improvements:

diagnosis
El-Assmy

36

Retrospective

et al.

9 to 60

17 patients

TRUS;

months

with complete

MRI

(2012)

TURED

EDO and

26% (6/23)
Epididymo- orchitis;

sperm concentration, Partial EDO –

azoospermia;

and percent motility;

6 aptients with

Natural pregnancy in Complete EDO –

Watery ejaculate;

100% (6/6)

One oligozoospermic
patien became

partial EDO and

3 of 23

23.5% (4/17)

azoospermic after

oligozoospermia

patients (13%)

Positive sign:

surgery

midline cyst
Netto et al.

38

Prospective 8 month 6 congenital

(1998)

to 5
years

TRUS

TURED

Pregnancy in 35.7%

Congenital

(6/14) of cases;

group: all patients

8 acquired

Improvements in

had semen

ejaculate;

partial EDO

semen parameters –

parameters

Urinary tract

64.3% (9/14) cases

improvements

infection;

partial EDO; Vasography

NR

Watery ejaculate;
High volume

(100% - 6/6),

One

and 66.6%

oligozoospermic

(4/6) achieved

patient became

pregnancy;

azoospermic

Acquired group:

after surgery

37.5% (3/8) had
semen parameters
improvements,
and 12.5% (1/8)
achieved
pregnancy
Xu et al.

(2011)

42

Prospective

12

16 partial

TRUS;

TSV (18

Semen

Relief of

Only one case

months

EDO 6

Vasography

cases);

parameters

symptoms

with urine reflux

complete

TURED

improvements in

(hemospermia,

into SV after

EDO

(when

81.8% (18/22)

painful

TURED;

failure to

cases;

ejaculation, and

No

find ED

Normal

perineal pain)

complications

orifice) 4

postoperative

cases

semen analysis in
31.8% (7/22) cases;
Pregnancy in 6
of 22 patients
(27.3%)
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Continued.

Study

Reference

Design

Follow-

Patients

up

Kadioglu
et al.
(2001)

34

Prospective 12 to 63
months

Method of Surgical

Outcomes

diagnosis Technique

22 men with

TRUS;

azoospermia and

MRI

TURED

complete EDO;
16 men with

Predictors of

Other indications

Complications

success

Increased

Semen

Relief of symptoms

13% (5/38);

ejaculate

improvements in

(hemospermia,

Urinary tract

volume, sperm 59% of complete painful ejaculation,

infection;

concentration, EDO, and 94%

Recurrent

and perineal or

oligozoospermia

and percent

of partial EDO

testicular pain and

epididymitis;

and partial EDO

motility;

(p=0.04);

discomfort)

Acute urinary

Relief of

Positive signs

symptoms,

for success:

retention
One

hematospermia

midline cyst,

oligozoospermic

and painful

dilated SV,

patient became

ejaculation

eccentric cyst;

azoospermic after

resolution;

Negative sign:

surgery

Natural

ED calcification

pregnancy in 5
of 13 patients
(13%);
15 patients
achieved sperm
concentration
of >5 million/
ml

TURED = Transurethral Resection of Ejaculatory Duct; TUIED = Transurethral Incision of Ejaculatory Duct (holmium laser); TSV = Transutricular Seminal Vesiculoscopy;
BD = Balloon Dilation; MPC = Midline Prostatic Cyst; TRUCA = Transrectal Ultrasonically-guided Cyst Aspiration; n/a = not available; AO = Obstructive Azoospermia; EDO
= Ejaculatory Duct Obstruction; ED = Ejaculatory Duct; SV = Seminal Vesicles; TRUS = Transurethral Ultrasound; MRI = Magnetic Resonance Imaging; IUI = intrauterine
insemination; NR = not reported
Achermann & Esteves. Summary evidence of EDO diagnosis and management. Int Braz J Urol 2021.
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INTRODUCTION
Burnout is a psychological syndrome that
emerges in response to emotional and interpersonal
work-related stressors. Its main manifestations are
exhaustion, depersonalization, and inefficiency (1).
The prevalence of burnout among physicians is high,
with an estimated percentage of 43.9% and 41.7%
of physicians with a positive depression screen (2).
Burnout rates among American urologists are also
high with 38.8% meeting burnout criteria (3).
The following factors are associated with a
higher prevalence of burnout among physicians: female gender, young age, long work hours, low job
satisfaction, and conflicts between professional and
personal life (4). Other factors that may also influence the development of burnout syndrome in physicians are chronic stress, lack of autonomy in the
work environment and sleep deprivation (5). As with
burnout, the prevalence of sleep deprivation and circadian disorders is high among physicians, and their
health-related effects are similar (6). A positive screen for sleep disorders is associated with an approximately four-fold increase in burnout rates (7).
Burnout negatively affects patient care and
healthcare systems, decreasing patient satisfaction,
increasing medical errors and job switching, and leading to early retirements (8). It permeates urologist’s
culture from the beginning of their training. It persists as a significant factor for work dissatisfaction,
interpersonal conflicts, and psychoactive substance
abuse, even in highly experienced professionals (9).

On January 9th, 2020, the World Health
Organization (WHO) reported that an unprecedented coronavirus strain (Sars-CoV-2) caused
the outbreak of viral pneumonia, Covid-19, in
Wuhan, China. On January 30th, 2020, with 98
confirmed cases of the disease in 18 countries
other than China, WHO Director-General declared the global outbreak of Covid-19 a public health emergency of international concern
(10). In Brazil, the first confirmed Sars-CoV-2
infection case was on February 26th in the state
of São Paulo. By the time of this review, Brazil
had more than 4.528.756 confirmed cases and
136.575 deaths.
The Covid-19 pandemic represents one
of the most significant challenges in modern
medicine (11). Healthcare professionals, who are
directly involved in the diagnosis, treatment,
and care of patients with Covid-19, are at a higher risk of developing psychological stress and
other mental health symptoms (12). The aspects
related to the psychosocial impacts of Covid-19
on health professionals are feelings of helplessness, guilt, distancing from family during quarantine, exhaustion, depression, fear of infection
and complications, uncertainty, overworking,
and substance abuse (13). The acute worsening
of systemic stressors may lead to a significantly
negative impact on the healthcare system and
patient safety (14). As with other specialties, the
Covid-19 pandemic dramatically changed the
urologist’s routine (15).
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This study aimed to identify the rates of
burnout, stress, and sleep disorders among Brazilian
urologists during the Covid-19 pandemic.

analyzed it using the IBM Statistical Package for
the Social Sciences (v.20.0). The significance level was 5% (p <0.05).

MATERIALS AND METHODS

RESULTS

This study was approved by the Ethics Committee of the Porto Alegre Clinical Hospital (CAAE
31645020.5.0000.5327).
Brazilian urologists practicing during the
Covid-19 pandemic and six months prior were eligible for the study. An anonymous questionnaire
on the Google Forms platform was sent to Brazilian urologists on July 1st, 2020, and each urologist was asked to send it to their teammates. The
physicians agreed to the informed consent form
before filling the questionnaire. We closed collections on July 30th, 2020.
We developed the questionnaire to assess the
prevalence of burnout, stress, and poor sleep quality
among Brazilian urologists during the pandemic. It
consisted of demographic and clinical practice questions (gender, the region of the country where they
work, work institution, number of urologists on the
team, working hours, and surgical procedure hours),
and the following questionnaires: Copenhagen Burnout Inventory (CBI), Perceived Stress Scale - 10
(PSS-10), and Pittsburgh Sleep Quality Index (PSQI).
We assessed burnout using the CBI, which
consisted of 19 questions divided into three domains:
personal burnout, work-related burnout, and patient
related burnout. We considered burnout significant
when the score was greater than or equal to 50%
in each domain or on average. We assessed stress
perception using the PSS-10, which consisted of ten
questions and whose final measure is classified as
low (0-13), moderate (14-26), or high (27-40). We
assessed sleep quality through the PSQI, which comprised seven components. When the sum was greater
than five, we considered this to indicate poor sleep
quality.
We assessed the association between
qualitative variables using the Fisher’s exact test.
We used the Mann-Whitney U test for independent samples with two categories to compare the
means, and the Kruskal-Wallis test for samples
with more than two categories. We tabulated the
data in a Microsoft Office Excel spreadsheet and

A total of 165 urologists answered the
questionnaire, namely 127 men (77%) and 38
women (23%). Physicians from throughout
Brazil participated, with a predominance of the
Southern region (65.5%, or 108), followed by
the Southeastern region (24.8%, or 41). Out of
all questionees, 52.8% (87) work in an academic institution, and 45.5% (75) work exclusively in non-academic institutions. Additionally,
83.9% (125) work in teams with other urologists, 67.9% (112) spent less than 20 hours a
week in hospitals, and 48.5% (80) dedicated less
than six hours a week to surgical practice during the pandemic.
Regarding the CBI results, 7.87% (13)
experienced patient-related burnout, 23% (38)
work-related burnout, and 20.6% (34) personal
burnout. When we calculated the average between the three domains, the overall burnout prevalence was 15.5% (25) (Figure-1). In females,
there was a higher statistically significant level
of personal burnout (p=0.005) and work-related
burnout (p=0.001) in the bivariate analysis, with
no significance in patient-related burnout.
Regarding the PSS-10 results, 57.57%
(95) of the urologists showed a moderate to high
perceived stress during the pandemic, with a
significant association with gender (p=0.043):
73.68% (28) of women and 52.75% (67) of men
had a moderate to high perceived stress.
Regarding the PSQI results, 44.84% (74)
of the urologists had a poor sleep quality, with
60.5% (15) of women and 46.45% (59) of men,
with no significant difference between genders.
There was a significant association between sleep quality and overall burnout (p=0.008)
(Table-1), work-related burnout (p=0.009), and
personal burnout rates (p <0.001). The same association occurred between the perceived stress
levels and overall burnout (p <0.001), work-related burnout (p <0.001), and personal burnout
rates (p <0.001).
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Figure 1. Boxplot - Brazilian urologists’ burnout rates during the Covid-19

pandemic
Figure 1. Boxplot
- Brazilian urologists’ burnout rates during the Covid-19 pandemic

Table 1. Burnout distribution in relation to sleep quality and perceived stress level of Brazilian urologists during the
COVID-19 pandemic
Burnout
No

Yes

p-value

n

%

n

%

Poor

69

(49,3)

5

(20)

Good

71

(50,7)

20

(80)

Low

67

(47,9)

3

(12)

Moderate

67

(47,9)

13

(52)

High

6

(4,3)

9

(36)

Sleep Quality
0,008

Perceived Stress Level
<0,001

p = Fisher’s Exact test

DISCUSSION
Ours is the first study that evaluated burnout,
stress and sleep disorders among Brazilian urologists.
Burnout rates in urology gained prominence when
Dr. Shanafelt published an update to his 2011 study with 2014 data, demonstrating a significant increase in burnout rates - which were already high

- among urologists over this period (greater than
20%) (16). According to his data, derived from a subgroup analysis with 119 urologists (1.7% of the sample), the prevalence of burnout in this specialty was
63.6% in 2014. In 2017, the most extensive study to
evaluate burnout in urologists took place using data
derived from the 2016 American Urological Association (AUA) census, determining an overall burnout
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prevalence of 38.8% among American urologists (3).
Our study, the first carried out with urologists during
the Covid-19 pandemic, showed a prevalence of 23%
work-related burnout, 20.6% personal burnout, and
7.87% patient-related burnout. After calculating the
average between the three domains, the overall prevalence was 15.5%.
The rates found in our study are lower than
those previously published with U.S. data (2, 3), even
being collected during a pandemic. This may be explained by the decrease in the urologist’s working
time in hospitals and the lesser number of elective
surgeries, with less worked hours - a factor strongly associated with the prevalence of burnout among
Brazilian doctors. This decrease occurred due to a
recommendation to reschedule elective surgeries during the pandemic to avoid the unnecessary exposure
of patients and surgical staff and avoid the excessive use of personal protective equipment (15). It was
suggested the treatment for urgent or emergent urological conditions only, even face to face and diagnostic activities underwent a great reduction, and in
some cases a complete cancellation (17). It was also
recommended that outpatients diagnostic procedures
should be postponed, especially those requiring general anesthesia or sedation (18). Our findings confirm
that the workload is a risk factor for burnout.
When comparing the average levels of burnout between men and women, our study found
significantly higher personal burnout (p=0.005) and
work-related burnout (p=0.001) in women. When
assessing stress levels, women also had significantly
higher levels of stress than men (p=0.043). These findings are compatible with previous publications that
indicate higher levels of burnout among women in
surgical specialties, confirming that the female gender is a risk factor for burnout among physicians.
However, the study carried out with American urologists in the AUA census does not present the same association (3). Among the possible reasons for higher
stress levels and personal burnout among women
is the conflict between home and work life. Schools and daycare centers remained closed during the
pandemic, increasing the time of child care at home.
Another crucial aspect is that the proportion of female urologists is lower in Brazil than in the U.S. In
Brazil, women accounted for only 2% (126) of the
total number of members of the Brazilian Society of

Urology in 2018. However, in the U.S., women represent 9.9% of urologists associated with AUA. Our
study evaluated 30% of Brazilian female urologists
(38/126).
In our sample, 74/165 (44.84%) of the urologists had poor sleep quality during the pandemic,
with no significant difference between genders. We
found an association between sleep quality and levels
of overall (p = 0.008), work-related (p = 0.009), and
personal (p <0.001) burnout. This finding is consistent with studies showing that poor sleep quality is a
risk factor for burnout (7, 8).
Regarding sleep disorders, 44.84% (74) of
urologists had poor sleep quality and 57,57% (95)
of urologists had moderate to high perceived stress
levels. Additionally, we also found an association
between stress levels and overall (p <0.001), work-related (p <0.001), and personal burnout (p <0.001)
levels. The individual’s control under daily life circumstances impacts their perceived stress. During a
pandemic, there is a decrease in the predictability of
events, especially among health professionals, who
had their work routines significantly changed, including the telemedicine’s emergency implementation
to maintain urological care quality and avoid the risk
of disseminating Covid-19 (19).
A positive aspect of our study is that it is
the first of its kind to assess aspects of mental health in Brazilian urologists. Despite the limitations of
a survey study, we obtained a representative sample
of Brazilian urologists working during the pandemic.
Additionally, it is the first study to evaluate burnout,
stress and sleep disorders in urologists during the
pandemic.
CONCLUSIONS
Burnout prevalence in Brazilian urologists
during the Covid-19 pandemic was lower than previous U.S findings but consistent with the burnout
rates among Brazilian physicians. We found a high
level of stress and poor sleep quality and also a significant association between stress and poor sleep quality with burnout levels among urologists.
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Congenital anomalies of the upper urinary
tract comprise a diversity of abnormalities, including
aberrant location, orientation and shape of the kidney, as well as aberrations of the collecting system
and blood supply. Horseshoe kidney is the most
common renal fusion anomaly, with prevalence of
0.25% of the population (1, 2). Ureteral anomalies of
number are also frequent, particularly ureteral duplications, which have incidence of around 1/150 live
births (3). The incidence of nephrolithiasis in horseshoe kidney patients is approximately 20% (4).
The anatomical properties of anomalous
kidneys present substantial obstacles to endourologic procedures, especially because of the position of the renal calyces (4). Flexible ureteroscopy is a common procedure nowadays, and most
training programs use virtual reality simulators.
Endourologic training using simulation is very
important to junior doctors because they have
multiple attempts and opportunity for trial and error learning. In this study, we demonstrate a new
option for endourological training, using three-dimensional (3D) printing models of kidneys with
macroscopic congenital anomalies (horseshoe and
duplicated pelvicalyceal collecting system).
The study was approved according to the
ethical standards of the hospital’s institutional com-

mittee on experimentation with human beings (IRB:
1.171.286, CAAE: 70623417.7.0000.5259). Usable
data of two patients with horseshoe kidneys and two
patients with complete ureteral duplication were obtained from computed tomography (CT) scans as Digital Imaging and Communications in Medicine (DICOM) format from a public health unit (Figure-1A).
These DICOM images were processed with the Simplify3D® software and were printed using a Flashforge Dreamer® 2018 printer (Figure-1B). The models
were made of polylactic acid (PLA) and acrylonitrile
butadiene styrene (ABS) with diameter of 1.75 millimeters (Figure-1C). The navigation was obtained by
the same observer with a digital flexible ureteroscope (3.3 x 670 mm, model DR030670, Endomaster®)
(Figure-1D). The 3D printed kidney has low manufacturing cost (about US$ 100), and it is relatively
quick to make (on average 22 hours). The digital
flexible ureteroscope could be inserted into all molds
and the entire collecting system (including the lower pole and perpendicular minor calices) could be
examined in horseshoe kidneys and ureteral duplications without difficulties.
Recently, the use of 3D silicone molds (cavities) of the collecting system using polyester resin
endocasts was proposed for flexible ureteroscopy
surgical training (5). Using polyester resin endocasts
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Figure 1 - A) The figure shows the computed tomography (CT) scan image of one of the horseshoe kidneys analyzed. B) The CT
image with the digital imaging and communications in medicine format was processed with the Simplify3D® software and
the kidneys were printed using a Flashforge Dreamer® 2018 printer. C) This figure shows the 3D printed model of a horseshoe
kidney. The model was made of polylactic acid and acrylonitrile butadiene styrene with diameter of 1.75 millimeters; and D)
This figure shows the navigation with a digital flexible ureteroscope (3.3 x 670 mm, model DR030670, Endomaster®) in a 3D
printed model of a 3D printed ureteral duplication model.
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models is an interesting and inexpensive technique
but is very laborious and the molds made are not as
perfect as the 3D printed kidney models.
The use of 3D printed kidney models before
endourological procedures for pre-surgical training
is feasible and can be done with low-cost materials.
The surgeon can train before proposing the appropriate surgical schedule to the patient using the 3D
printed kidney.
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1

COMMENT
There is an increase in the number of publications on the effect of the drugs we use for the treatment
of lower urinary tract symptoms on the central nervous system, especially those related to the treatment of
overactive bladder (OAB), studies on anticholinergics in general have shown that users are at higher risk of
new-onset dementia (1, 2). However beta 3 agonists were recently introduced as a new class of medical therapy for OAB. In this study the objective was to determine if there was an increased risk of new-onset dementia
among first-time users of OAB anticholinergics compared to beta-3 agonists in a retrospective, matched-cohort study. They match more 40,324 vs 23,662 new anticholinergic and beta 3 agonists users respectively. The median of prescription for each group was 30 vs 64 days. There was an increased risk of dementia
among anticholinergic users compared to beta-3 agonist users (hazard ratio 1.23, 95% confidence interval
1.12– 1.35). Interestingly in the stratified analysis there was a significant effect modification based on both
gender and age; men and those aged ≤ 75 years on anticholinergics had the highest risk of dementia relative
to similar beta-3 agonist users. The authors didn’t find a significant differential risk of dementia based on the
type of anticholinergic medication used.
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Unlike other studies whose design were
case-control, this is a cohort where a greater causal association can be found and the hazard ratio
was calculated. In addition, this study analyzed
anticholinergics used for OAB, prior research has
relied largely on complex calculations using anticholinergic burden scales to account for all potential medications. However, it is a study based
in prescriptions without knowing the adherence
to treatment that we know is low in this disease,

especially with antimuscarinics. Further research should be carried out to explore the identified
effect modifiers of gender and age in this patient
population, and to assess the differential effects of
specific OAB anticholinergics.
The present study supports a small but measurable increased risk in dementia diagnosis with
anticholinergic medications, as urologists we must
be aware of this association more in the setting of
elderly patients that are exposed to polypharmacy.
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1

COMMENT
Measurement of the frequency and severity of lower urinary tract symptoms (LUTS) is an important step in the evaluation and management of lower urinary tract dysfunction, voiding diaries (VD) are
a semiobjective method of quantifying symptoms, they are helpful in evaluating storage symptoms, and
essential in the diagnosis of nocturia. This article’s aim was to describe the completeness and accuracy
of a three day bladder diary in a large cohort of men and women seeking care for LUTS. Study participants were instructed to fill out a 3 day voiding and fluid intake diary. The authors divided participants
into groups according to the quality of the information obtained in the VD. This cohort includes 1064
participants of which 796 (74%) returned a usable diary and 448 (56%) with complete data. Younger
age was associated with a higher likelihood of not submitting a diary or submitting an unusable diary.
Lower education (lower than high school) level was associated with a higher likelihood of submitting
an unusable diary. Other interesting data showed that 51% of participants with complete diaries had an
average 24 hour number of voids exceeding 8 (the typical threshold for defining urinary frequency), the
most common missing data point was voided volume (specially in women); although in this population
AUA symptom score median was 12 and about two thirds reported urgency. When comparing to questionnaires, participants tend to over represent the daytime and nighttime frequency when more than 8 or
3 times was reported respectively. The authors didn’t report the prevalence of nocturnal polyuria.
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This study represents one of the largest series that has analyzed the usefulness of the voiding diary. Taking into account the results, it is
observed that although only half had been made
correctly, useful information was achieved in 80%
of the responders. A limitation in the Latin American scenario is the low educational level (1),
which in this study proved to be a factor for inadequate response, so we as clinicians should take
enough time to promote correct responses. However, a complete diary can be sufficient to show the
voiding habits and fluid intake characteristics of
our patients, and can be used to support diagnosis such as overactive bladder and polyuria (2), as
well as initiate behavioral recommendations for
the treatment of our patients.
Unlike other studies whose design were
case-control, this is a cohort where a greater cau-

sal association can be found and the hazard ratio
was calculated. In addition, this study analyzed
anticholinergics used for OAB, prior research has
relied largely on complex calculations using anticholinergic burden scales to account for all potential medications. However, it is a study based
in prescriptions without knowing the adherence
to treatment that we know is low in this disease,
especially with antimuscarinics. Further research should be carried out to explore the identified
effect modifiers of gender and age in this patient
population, and to assess the differential effects of
specific OAB anticholinergics.
The present study supports a small but measurable increased risk in dementia diagnosis with
anticholinergic medications, as urologists we must
be aware of this association more in the setting of
elderly patients that are exposed to polypharmacy.
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1

COMMENT
Prevalence of kidney stone disease is high and it is still increasing (1). Stone recurrence rate is
also high and can achieve half of patients in a 10-year follow-up (2). Therefore, nephrolithiasis has a
significant impact on kidney stone formers life and important costs related to patient care. In this scenario, prevention work is an essential tool to decrease patient’s suffering and reduce medical expenses.
Fluids intake, vegetables and fruits consumption and some herbs are considered protective
against kidney stone formation, whereas salt and meat are associated with a higher chance of nephrolithiasis (3-5). However, most of studies have limited number of patients and some data are conflicting.
Littlejohns et al have presented a study with a large population from a prospective database including
almost 500 000 people showing that higher total fluid intake is associated wit a lower risk of kidney
stones after adjustment for lifestyle and socioecomic factors. Also fruits and fibers are protective, while

894

IBJU | UPDATE IN UROLOGY

meat and salt are associated with a increased risk
of kidney stone formation. Although these findings are not really a novelty, this study provides a
better quality evidence for our recommendations
when clinically managing kidney stone formers.
Of course, this study has limitations inherent to
its design, as it does not take into account dietary

changes overtime and some potential confounders
may not be considered in the analysis.
Urologists should be encouraged to counsel their patients for dietary modifications aiming
to reduce kidney stone formation. It is a low cost
strategy and easy method for improving patient’s
quality of life.
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INTRODUCTION
In recent years, with greater population access to imaging tests, the profile of renal neoplasia
has changed, with increased diagnosis being made
in the early stages (1).
In this new scenario, it became necessary
to popularize alternative treatment modalities to
radical nephrectomy to avoid overtreatment and
its possible consequences. Radical nephrectomy is
associated with a higher global mortality, mainly from cardiovascular causes, due to the long-term increased loss of renal function (2). In this
context, partial nephrectomy gained strength, as
studies showed cancer safety similar to radical nephrectomy, associated with a greater overall survival (3).
With technical advances, partial nephrectomy, which had initially been applied only to
small kidney lesions, commenced in increasingly
larger and more complex kidney tumors (4).
Thus, there was a growing interest in partial nephrectomy based on studies proving the oncological efficacy of this technique and the gain in
overall survival with nephron-sparing surgery (5).
In this new era, nephrometry systems were
developed to predict the feasibility of partial nephrectomy in the face of complex renal lesions.
Among these, the most frequently used are the
R.E.N.A.L. (radius; exophytic/endophytic; nearness; anterior/posterior; location) and P.A.D.U.A.

(preoperative aspects and dimensions used for
anatomic) scores (6).
The most widely used nephrometric system is the R.E.N.A.L. score, and despite being
defined based on objective parameters, a frequent discrepancy in scores between different
examiners, radiologists, and urologists exists,
especially when considering different quality
image examinations (7).
The R.E.N.A.L. score, conceived in principle to be evaluated using simple tomographic
images, is now also evaluated in three-dimensional (3D) reconstruction models.
There is a perception that the R.E.N.A.L.
score assessed in 3D reconstructions is more favorable to the performance of partial nephrectomy
than the assessments made from simple tomography or resonance images (8).
The present study proposed to assess whether there were different interpretations of the
R.E.N.A.L. score by radiologists and urologists,
when evaluated from simple computed tomography (CT) or magnetic resonance imaging (MRI)
findings, and from 3D reconstructions. Finally,
we also aimed to assess whether this possible different interpretation may imply decision-making
regarding the performance of partial or radical nephrectomy.
Figure-1 illustrates and compares some
cases of patients with renal masses undergoing 3D
reconstruction before partial nephrectomy.
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Figure 1 - Illustration and comparison some cases of patients with renal masses undergoing 3D reconstruction before partial nephrectomy.

A1 and A2 - 50-year-old male. Renal score (average between evaluators) - CT(A1) = 9.10 [3D (A2)=6.50]
B1 and B2 - 66-year-old male. Renal score (average between evaluators) - CT(B1) = 9.60 [3D (B2)=8.10]
C1 and C2 - 71-year-old male. Renal score (average between evaluators) - CT(C1) =11.70 [3D (C2)=11.50]
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MATERIALS AND METHODS
The study was carried out based on the
analysis of simple CT or MRI images, and after 3D
reconstruction of patients with renal nodules who
underwent partial or radical nephrectomy.
The study was conducted on eight tomography/resonance examinations and the respective 3D reconstructions of different patients
undergoing nephrectomy. Each examination was
evaluated separately by five radiologists and five
urologists, with a total of 160 evaluations.
The 3D reconstructions were obtained
using the DocDo application of the Brazilian company InfiniBrains®.
Initially, the radiologist/urologist was
asked to rate the R.E.N.A.L. score from simple CT
or MRI images. Following this, the score was assessed based on the 3D reconstructed images of
the renal nodule of the same patient.
The radiologist/urologist evaluated the
simple CT or MRI images without identifying the
patients and in a different and random order from
the 3D reconstructions.
At the end of the evaluations, statistical
analyses of the incidence of different interpretations of the R.E.N.A.L. score among the radiologists and urologists using different technologies
were conducted.
For this purpose, the statistical analysis
program “GraphPad Prism” was used, using the
“D’Agostino and Pearson” normality test, followed
by the t-test or the Mann-Whitney test to analyze
the correlations between the variables.
Finally, the potential effects of the different interpretations of the R.E.N.A.L. score on surgical decision-making in patients with complex
renal nodules was discussed.
The study was conducted in accordance
with national and international laws and was approved by the institutional ethics committee (protocol no. 4.264.545).
RESULTS
The study was conducted on eight patients who underwent partial or radical nephrectomy of renal nodules. Each patient was

evaluated by five radiologists and five urologists participating in the study.
3D reconstructions of the images obtained during the examinations of all patients were
performed. Six patients underwent simple CT, and
two patients underwent MRI. All examinations
were performed using contrast.
The evaluator, radiologist, or urologist,
scored the R.E.N.A.L. score for each patient, primarily from the simple CT or MRI images, and
then from 3D reconstructions.
For data analysis, the statistical analysis
program “GraphPad Prism” was used, using the
D’ Agostino-Pearson normality test, followed by
t-test or Mann-Whitney test to analyze the correlations between variables. The results of this
analysis.
After analyzing the results, it was clearly observed that in most evaluations, there was
a different interpretation of the R.E.N.A.L. score,
by the same evaluator, when simple CT or MRI
images, and 3D reconstructions were compared. In
81% (65 out of 80) evaluations, the R.E.N.A.L. score differed between simple CT or MRI images, and
3D reconstructions of the same patient (Figure-1).
Out of the 65 evaluations in which the
score was different between 3D reconstruction and
simple images of the same patient, five (8%) evaluations differed only in the anterior or posterior
parameter, with no difference in the numerical result of the score. In 16 (25%) evaluations, simple
CT or MRI images had a lower score compared to
reconstruction. Finally, in 44 assessments, which
corresponded to 67%, the score was lower after
assessment of the 3D reconstruction.
After statistical analysis of each patient
separately, including the 10 evaluations by radiologists and urologists, a statistical difference in the R.E.N.A.L. score was observed in three
patients when comparing simple images and reconstructions.
Patients with statistical differences in scores were considered to have tumors of intermediate complexity, with an average score between 7
and 9, corresponding to 37.5% of the total.
For patients with tumors of lesser and greater complexity, there were no statistically significant differences between the simple images and
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the reconstructions, although in all patients, the
average 3D reconstruction score was lower than
the average score of the simple CT and MRI scans
(Table-1).
DISCUSSION
Partial nephrectomy has gained a prominent role in the treatment of kidney cancer due
to the diagnosis of increasingly smaller tumors
and studies proving the oncological efficacy of
this procedure combined with better overall survival (9).
Nephron-sparing surgery is associated
with less long-term loss of kidney function compared to radical nephrectomies. As a result, partial
nephrectomy determines a lower cardiovascular
risk, and is therefore the standard treatment when
feasible (5).
Three-dimensional reconstructions have
emerged as a technological tool with great potential to facilitate the performance of partial
nephrectomy. Reconstruction helps in surgical
planning, predicting and anticipating difficulties,
decreasing the rate of complications, and increasing the success rate (10).
Several studies have evaluated the role of
3D reconstruction as an auxiliary tool for partial
nephrectomy. The performance of partial nephrectomy in complex tumors is challenging because of
the need for satisfactory preservation of the parenchyma, reduced ischemia time, and oncological safety of surgical margins.
Some studies have shown that 3D reconstruction allows more precise surgical planning
with selective vascular clamping, resulting in
smaller areas of ischemia, and greater preservation of nephrons, contributing to better preservation of renal function.
In a study by Wang et al., it was concluded
that for complex tumors with a R.E.N.A.L. score
greater than 8, the use of 3D reconstruction was
associated with a shorter ischemia time and greater preservation of renal parenchyma, resulting in
better preservation of renal function (11).
According to Ukimura et al., in complex
renal masses, 3D images accurately identified arterial branches and facilitated partial nephrectomy

with zero ischemia (12).
Mercader et al. reported an experience
using a patient-specific 3D-printed renal tumor
model for surgical planning of a complex heminephrectomy in a horseshoe kidney and found that
it was useful for easier surgical planning (13).
Minervini et al. analyzed the use of intraoperative ultrasonography and 3D-virtual models and found that it improved the perception of
tumor anatomy and vascularization, maximizing
outcomes (14).
In addition, 3D reconstruction has been
used as an adjuvant in percutaneous nephrolithotripsy. Bianchi et al. observed that it may be
helpful to reduce operative time and improve the
learning curve (15).
The R.E.N.A.L. score, used to assess complexity of renal nodules and to predict complications of partial nephrectomy, is often used as
an auxiliary tool to indicate or contraindicate
nephron-sparing surgery (16).
In this sense, 3D reconstruction with the
potential to assess the R.E.N.A.L. score appears to
be an important tool to increase the rate of partial
nephrectomy.
The present study showed that in 37.5%
of the patients, there was a statistically significant
difference in the R.E.N.A.L. score between the simple images and the reconstructions, which could
interfere in the conduct of these patients regarding the performance of partial nephrectomy.
It was observed that the patients who had
a statistical difference were those who had tumors
of intermediate complexity, suggesting that for
these tumors, 3D reconstruction has a more important role in the possibility of interfering in the
conduct.
For extreme tumors, that is, of high and
low complexity, it seems that 3D reconstruction
should not interfere with the performance of partial nephrectomy. However, as mentioned above,
some studies have already shown the important
role of 3D reconstruction in the planning and success of partial nephrectomies in more complex tumors.
Finally, even for patients in whom the 3D
reconstruction showed no statistical difference
in the R.E.N.A.L. score, it is still of fundamental
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importance in surgical planning (even if it does
not interfere with the conduct regarding the performance of partial or radical nephrectomy), as it
improves the anatomical understanding of the relationship between the tumor in the kidney, and
the vascular structures and excretory pathway.
Thus, we can suggest that 3D reconstruction is of great importance in renal nodules
for which the possibility of partial nephrectomy
is being considered, as it tends to be used progressively.
CONCLUSIONS
Partial nephrectomy has a prominent role
in the current treatment of renal cancer. The importance of technologies facilitating this procedure is clear. The 3D reconstructions of imaging examinations are of great value for better planning of
partial nephrectomy.
In this study, we observed that the three-dimensional reconstruction changed the perception of the R.E.N.A.L. score by the evaluators, with
a statistical difference in tumors of intermediate
complexity in this sample.
Three-dimensional reconstruction has
emerged as a new tool that tends to be increasingly used with the potential to interfere in conduct,
increasing the rate of partial nephrectomy or, at
least, facilitate surgical planning, decrease the rate
of complications, and increase the rate of success.
ABBREVIATIONS
3D = Three dimensional
CT = Computed tomography
MRI = Magnetic resonance imaging
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High uterosacral ligament hysteropexy for the management
of pelvic organ prolapse
_______________________________________________
Naveen Kachroo 1, 2, Samantha Raffee 1, Solafa Elshatanoufy 1, Humphrey Atiemo 1
Vattikuti Urology Institute, Henry Ford Hospital, Detroit, MI, USA; 2 Glickman Urological and Kidney
Institute, Cleveland Clinic, Cleveland, OH, USA
1

ABSTRACT									

_______________________________________________________________________________________
Objective: To demonstrate our transvaginal high uterosacral ligament (HUL) hysteropexy technique as an alternative
mesh-free uterine-preserving pelvic organ prolapse (POP) repair approach and present our institutional outcomes. Concurrent hysterectomy with POP repair is controversial as uterine-preserving techniques may beneficially allow fertility,
body image and sexual function preservation (1, 2).
Materials and Methods: This video illustrates a step-by-step sequence of our HUL hysteropexy technique in a symptomatic Stage III POP patient. Retrospective single-institution, single-surgeon analysis of patients treated by either HUL
hysteropexy or hysterectomy with HUL suspension for symptomatic prolapse was performed with minimum 2 years of
follow-up. Patient demographics, operative characteristics, pre and post-operative POP-Q evaluation, American Urological Association Symptom scores (AUASS) and post-operative Pelvic Floor Distress Inventory (PFDI-20) were compared.
Results: Surgery time was 3 hours 24 minutes. No immediate/early complications were noted, with successful repair on
follow-up. Outcomes of 18 patients (10 HUL hysteropexy, 8 hysterectomy and HUL suspension) were assessed (Supplemental Table). The only baseline difference was a lower body mass index in the HUL hysteropexy cohort (25.8 vs. 35.8kg/
m2, p=0.008). In the HUL hysteropexy cohort, blood loss (mean: 58 vs. 205ml, p=0.00086) and operative time (190.4 vs.
279.1minutes, p=0.0021) were significantly reduced. There was no difference in post-operative AUASS, POP-Q or PFDI20 at 2 years.
Conclusion: We present our HUL hysteropexy technique. Although limited by sample size and retrospective design,
resulted in significantly reduced blood loss and operative time with comparable post-operative 2 year outcomes to nonuterine-preserving techniques. In our opinion, HUL hysteropexy is a safe, durable POP management option for women
without significant endometrial pathology risk factors.
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SUPPLEMENTAL TABLE
Table 1 - Comparison of outcomes of women undergoing high uterosacral ligament hysteropexy versus hysterectomy and
high uterosacral ligament suspension for pelvic organ prolapse repair.
High
Uterosacral Ligament Suspension with
Hysterectomy

High
Uterosacral Ligament
Hysteropexy
Number

p-value

10

8

Mean Age (years)a

69.1±14.18

65±13.00

0.562

Mean BMI (kg/m2)*a

25.81±4.48

35.84±6.72

0.008

3

3

Caucasian: 11

Caucasian: 6

African American: 3

African American: 4

Median Parity
Race

Other: 3
Preop POP-Q Stage

Stage 2: 30%

Stage 2: 25%

Stage 3: 50%

Stage 3: 75%

Stage 4: 20%

Stage 4: 0

19.9±6.06

14.5±9.15

0.230

11.13±9.38

13.00±6.24

0.453

Operative Time (minutes)*

190.40±41.89

279.13±39.01

0.0021

EBL (mL)*

57.50±29.08

205.00±94.38

0.00086

33.25

36.71

0.410

Stage 0: 0%

Stage 0: 0%

Stage 1: 12.5%

Stage 1: 50%

Stage 2: 87.5%

Stage 2: 50%

Stage 3+4: 0%

Stage 3+4: 0%

18.50±17.61

26.93±16.16

AUASS Pre-op

a

AUASS Post-op

a
a

a

Mean Follow-up (months)
Post-op PopQ stage (at 2 years
in pts not requiring reoperation)

Post-op PFDI-20 (at 2 years in
pts not requiring reoperation)a

0.306

0.282

0.483

BMI = Body Mass Index; EBL = Estimated Blood Loss; AUASS = American Urological Association; POPQ = Pelvic Organ Prolapse
Quantification; PFDI = Pelvic Floor Distress Inventory.
*statistically significant difference
aMean +/- Standard Deviation
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Holmium laser ureterocele excision with transurethral
incision of the prostate
_______________________________________________
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ABSTRACT									

_______________________________________________________________________________________
Introduction: Ureteroceles present a diagnostic and treatment challenge in adults (1). With an estimated prevalence of
1/500 to 1/4000, it is not uncommon for any urologist to encounter ureteroceles in clinical practice (2). The incidence of
prolapsed ureteroceles in adults is unknown (3).
Materials and Methods: We present an interesting case of a 53-year-old male with a 20-year history of obstructive voiding symptoms who presented with urinary retention with a Foley catheter in place. Pre-operative evaluation included a
transrectal ultrasound of the prostate which revealing prostate volume of 20cc. Urodynamics revealed a high-pressure,
low flow voiding pattern with a functional detrusor muscle. Cystourethroscopy was performed revealing an orthotopic
ureterocele on the left side that was prolapsed into the prostatic urethra, and the bladder neck was elevated. The patient
then underwent holmium laser ureterocele excision with transurethral incision of the prostate (TUIP). Using MOSES technology and laser settings of 30Hz and 1.5J, the ureterocele was completely excised and a TUIP was performed.
Results: The patient was discharged home on the day of surgery with a Foley catheter in place. On post-operative day
1 he passed a voiding trial with a post-void residual volume of 25cc. Renal ultrasonography was performed 3 months
postoperatively revealing no hydronephrosis. His postoperative International Prostate Symptom Score of 2 was improved
compared to his preoperative score of 34.
Conclusion: Holmium laser ureterocele excision with a TUIP is an effective treatment modality in the management of a
prolapsed orthotopic ureterocele causing bladder outlet obstruction in a male patient.

ABBREVIATIONS
TUIP = Transurethral Incision of the Prostate
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Robot-assisted retroperitoneal lymphadenectomy (RPLND):
video case report
_______________________________________________
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ABSTRACT									

_______________________________________________________________________________________
Introduction and Objective: Germ cell tumors account for 90 to 95% of all testicular tumors. Approximately one-half of these
cases are seminomas, and the other half constitutes non-seminomatous germ cell tumors (NSGCTs). The standard of care for
men with more advanced or disseminated NSGCTs (stage IIB or higher) is to administer chemotherapy. In general, any patient
with one or more residual retroperitoneal lymph nodes larger than 1cm following chemotherapy should undergo RPLND (1, 2).
Laparoscopic/robotic RPLND is a technique that may reduce morbidity compared to the classic procedure (3). AFP, HCG and LDH
are important tumor markers that are helpful in diagnosis, staging and evaluation of response to the therapy, although recently
publications suggest that neutrophil to lymphocyte ratio (NLR) could be used as an alternative marker (4, 5).
Materials and Methods: We present a case of a 27-year-old male with prior right orchiectomy for NSGCT and residual
retroperitoneal mass of 3.9 x 2.3cm (pT1pN2M0S1 EC IIB-low risk IGCCCG). He underwent platin-based chemotherapy
and was eligible for surgery. Robot-assisted RPLND was then proceeded.
Results: Console operative time of 90min, total blood loss of 60cc and hospital discharge within 24h. Pathology report
showed a post-pubertal teratoma metastasis and absence of capsular extravasation in 3 lymph nodes dissected. The
control CT-Scan showed a significant improvement in radiological pattern and the patient is still on follow-up until the
date of this video publication.
Conclusions: The capability for 3-D visualization and complex dissection of vascular structures makes the robotic platform
a powerful ally. Although further studies are required, our initial experience suggests that the robotic RPLND is feasible
and reproducible, and should be encouraged in centers with high cancer volume where the robotic platform is available.
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Gazi University Tip Fakultesi, Besevler, Ankara, Turkey
To the editor,
First of all, I congratulate the authors for their paper titled “Impact of COVID-19 on a urology residency program”. In this paper, the authors stated how the urology residency training
program is negatively affected by COVID-19 pandemic.
Medical education has two aspects: Increasing the resident’s knowledge of urology and improving their surgical skills. Due to the COVID-19 pandemic, there have been many problems
related to core residency training program and residency training methods. While theoretical
training is required to increase the knowledge of the residents, practice is necessary to improve their skills. Since theoretical trainings can be maintained via webinars, it can be stated
that this aspect of the medical education is less harmed by the pandemic. However, the situation is different for the second aspect since webinars are not appropriate tools to improve
surgical expertise, especially surgical skills. Surgical practice is the key element of improving
skills as a surgeon and thus, it is crucial for the surgical residents. It is very unfortunate that
the surgical residents could not have the opportunity to do surgical practice. As mentioned in
this paper (1) and the previous published papers (2, 3) on this topic, the COVID-19 pandemic
decreased the surgery volume in urology residency programs.
Reduction of the number of patients admitted to hospitals was an imperative to decrease
and prevent the risk of COVID-19 transmission. Therefore, it was recommended that elective
surgeries should be postponed or cancelled (4, 5) The EAU published a COVID-19 guideline
categorizing the urological procedures in terms of priority. In that guideline, urological procedures were divided as emergent, high-prioritized, intermediate and low-prioritized. According
to this categorization, some of urological procedures were found eligible to postpone for more
than 6 months (6). As a result of these recommendations of the EAU, there was a significant
reduction in the number of the surgical procedures. Inevitably, the chance of urology residents
to perform complex surgeries significantly decreased.
There have been many valuable recommendations proposed in order to minimize the negative effects of this decrease in the number of operations made by the urology residents and
provide the required quality in medical education. Danilovic et al. recommended simulation
laboratory for surgical skills improvement in a dry lab and a wet lab with porcine surgeries
as recommended by previous studies (1, 7-9). Another recommendation was to watch highquality surgical videos to improve surgical skills (10). In my opinion, edited videos may not be
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as beneficial as expected for a resident
to improve his or her skills. Watching
unedited original videos would surely be
more beneficial because it would allow
the residents to see the complications or
unwanted situations that may occur during the procedure. Hence, urology residents can find the opportunity to witness
the methods of coping with these potential problems and it will certainly be an
important winning which they should
obtain during their medical education.
It will also eliminate the risk of surgical
procedures to seem very effortless and
simple. Edited videos may cause surgical
procedures to be perceived mistakenly as
very easy by the residents (11).

According to the opinion by Esperto
et al., hospitals should be divided into
COVID-19 free and COVID-19 hospitals
to continue urological surgeries. The aim
of this opinion is to prevent any possible COVID-19 positive patient to access
a COVID-19 free hospital. The authors
mentioned that this will allow urological
surgical activity to carry on, reducing
the number of postponed cases (4).
In these difficult times, it would be appropriate to carefully evaluate all these
valuable recommendations and provide
solutions by taking necessary precautions in terms of both protecting the
quality of the education and the health
of residents.
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REPLY BY THE AUTHORS: RE: Impact of COVID-19 on a urology
residency program
_______________________________________________
___
____________________________________________
Alexandre Danilovic 1, Fabio Cesar Miranda Torricelli 1, Gabriel dos Anjos 1, Mauricio Dener Cordeiro 1,
Marcos Giannetti Machado 1, Miguel Srougi 2 , William C. Nahas 2
1 Departamento de Urologia, Hospital das Clínicas, Faculdade de Medicina da Universidade de São
Paulo, São Paulo, SP, Brasil; 2 Divisão de Urologia, Hospital das Clínicas, Faculdade de Medicina da
Universidade de São Paulo, São Paulo, SP, Brasil

To the editor,
We thank the comments made by Dr. Atan regarding our manuscript “Impact of COVID-19
pandemic on a urology residency program” (1). Our original study demonstrated the COVID-19
pandemic negatively impacted the volume of surgeries of our urology residency program. The
surgical volume decreased in minor, medium and major complex surgeries, in surgeries with less
than two hours, two to four hours and more than four hours of OR time, and to all residency
years, keeping the proportion of previous years. Overall reduction of surgical volume was 50.8%.
The COVID-19 pandemic impacted in a similar way surgeries from all complexity and all residency years. While we were able to maintain the number of hours spent in academic activities,
surgical skills training was affected by loss of around 50% of surgeries. Our residents have access to a simulation laboratory for surgical skills development, where they increased their training in laparoscopic and microscopic procedures in a dry lab and in a wet lab with porcine surgeries during pandemic (2, 3). These activities helped to maintain their technical skills. We also
recommended watching high-quality surgical videos from online education library of specialty
associations. Non-edited videos or semi-live surgeries are another toll used to replace live surgery. However, they are not standardized and are time consuming. We recommend non-edited
videos for board certified urologist as their practice was also severely impacted by the pandemic
(4, 5). Due to the absence of uniformity in urology training program, it is not possible to propose
a standard protocol to mitigate the impact of COVID-19. Rather, urology residency programs
should evaluate the local impact of COVID-19, considering particularities of each program, in
order to fill the specific gap as soon as possible.
The Authors
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site: www.icmje.org.
In response to the concerns of the editors of
scientific medical journals with ethics, quality and
seriousness of published articles, a Committee on
Publication Ethics (COPE) was established in 1997
and a guideline document was published. The International Braz J Urol signed, approved, and follows
the COPE guidelines. The Editor strongly encourages
the authors to carefully read these guidelines before
submitting a manuscript (www.publicationethics.
org.uk/guidelines or www.brazjurol.com.br, vol. 26
(1): 4-10, 2000).
Peer Review – All submissions are subject
to editorial review. Typically, each manuscript is
anonymously forwarded by the Editor to 4 Reviewers
(at least 2). If the Editor receives conflicting or inconclusive revisions, the manuscript is always sent
to 1 or 2 additional Reviewers before the Editor’s
decision. If considered necessary by the Editor or
by the Reviewers, statistical procedures included in
the manuscript will be analyzed by a statistician.
The International Braz J Urol contains six
sections: Original Article, Review Article, Surgical
Technique, Challenging Clinical Case, Radiology Page
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and Video Section. The articles should be written in
Portuguese or English official orthography.

Abbreviations should be avoided, and
when necessary must be specified when first
time mentioned. Unusual expressions may not
be used. A list of abbreviations must be provided
at the end of the manuscript.
Every manuscript submitted to publication
should have a cover page containing the title, short
title (up to 50 characters), authors and institution.
Up to six key words should be provided. These
words should be identical to the medical subject
headings (MeSH) that appear in the Index Medicus of the National Library of Medicine (http://
www.nlm.nih.gov/mesh/meshhome.html).
One of the authors should be designated as correspondent and the complete correspondence
address, telephone and fax numbers and E-mail
should be provided.
If any financial support has been provided, the name of the institution should be
mentioned.
Original Article: Original articles should
contain a Cover Page, Abstract, Introduction,
Materials and Methods, Results, Discussion, Conclusions, References, Tables and Legends, each
section beginning in a separate page and numbered consecutively. Original articles should cover
contemporary aspects of Urology or experimental studies on Basic Sciences applied to urology.
The manuscript text should contain no more than
2500 words, excluding the Abstract. The number
of authors is limited to five. References should
contain no more than 30 citations, including the
most important articles on the subject. Articles
not related to the subject must be excluded.
Review Article: Review articles are accepted for publication upon Editorial Board’s request
in most of the cases. A Review Article is a critical and systematic analysis of the most recent
published manuscripts dealing with a urological
topic. A State of the Art article is the view and
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experience of a recognized expert in the topic. An
abstract must be provided.
Surgical Technique: These manuscripts
should present new surgical techniques or instruments and should contain Introduction, Surgical
Technique, Comments and up to five References.
An abstract must be provided. At least five cases
performed with the technique must be included.
Challenging Clinical Case: These manuscripts should present relevant clinical or
surgical situations which can bring or consolidate our understanding of genesis, natural history, pathophysiology and treatment of diseases.
Structure of the articles
Abstract (maximum 200 words) and should
contain
▪ Main findings: Report case(s) relevant aspects
▪ Case(s) hypothesis: Proposed premise substantiating case(s) description
▪ Promising future implications: Briefly delineates what might it add? Lines of research that
could be addressed
Full text (maximum 2000 words):
▪ Scenario: Description of case(s) relevant preceding and existing aspects;
▪ Case(s) hypothesis and rational: precepts,
clinical and basic reasoning supporting the case(s)
hypothesis and the raised scenario. Why is it important and is being reported?
▪ Discussion and future perspectives: what might it add and how does it relate to the current literature. ‘Take-home message’ - lessons learnt;
▪ Table and/or Figure limits: 2 (plates aggregating multiple images are encouraged) each exceeding table or figure will decrease 250 words of
the full text;
▪ Number of references: 10-15.
Radiology Page: Will be published upon
the Section Editor decision.
Video Section: The material must be submitted in the appropriate local, in the Journal’s site, whe-
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re all instructions may be found (Video Section link)
Letters to the Editor: The letter should be related
to articles previously published in the Journal,
should be useful for urological practice and must
not exceed 500 words. They will be published according to the Editorial Board evaluation.
ILLUSTRATIONS:
The illustrations should not be sent merged in
the text. They should be sent separately, in the
final of the manuscript.
1) The number of illustrations should not exceed
10 per manuscript.
2) Check that each figure is cited in the text.
3) The legends must be sent in a separate page.
4) The legends of histological illustrations should
contain the histological technique and the final
magnification.
5) The International Braz J Urol encourages color
reproduction of illustrations wherever appropriate.
6) All histological illustrations should be supplied in color.
ELECTRONIC SUBMISSION:
1) Do not embed the figures in the text, but supply them as separate files.
2) For Submitting Photographs Electronically,
please:
Supply photographs as TIFF (preferable) or JPG
files. The TIFF of JPG should be saved at a resolution of 300 dpi (dots per inch) at final size.
If scanned, the photographs should be scanned at
300 dpi, with 125mm width, saved as TIFF file and
in grayscale, not embed in Word or PowerPoint.
3) For Submitting Line Artwork Electronically
please note that:
Line drawings must be supplied as EPS files (give an EPS extension, e.g. Fig01.eps).
Use black text over light to mid grey and
white text over dark grey or black shades.
Use lower case for all labeling, except for initial
capitals for proper nouns and necessary mathematical notation. Centre each file on the page and
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save it at final size with the correct orientation.
We recommend a minimum final width of 65 mm,
but note that artwork may need to be resized and
relabeled to fit the format of the Journal.
4) IMPORTANT - Avoid - Do Not
a) DO NOT embed the images in the text; save
them as a separate file
b) DO NOT supply artwork as a native file. Most
illustration packages now give the option to “save
as” or export as EPS, TIFF or JPG.
c) DO NOT supply photographs in PowerPoint or
Word. In general, the files supplied in these formats are at low resolution (less than 300 dpi) and
unsuitable for publication.
d) DO NOT use line weights of less than 0.25 point
to create line drawings, because they will nor
appear when printed.
TABLES: The tables should be numbered with Arabic numerals. Each table should be typed on a single page, and a legend should be provided for each
table. Number tables consecutively and cites each
table in text in consecutive order.
REFERENCES: The References should be numbered
following the sequence that they are mentioned in
the text. The references should not be alphabetized. They must be identified in the text with Arabic numerals in parenthesis. Do not include unpublished material and personal communications in
the reference list. If necessary, mention these in
the body of the text. For abbreviations of journal names refer to the “List of Journals Indexed
in Index Medicus” (http://www.nlm.nih.gov). The
authors must present the references according to
the following examples; the names of all authors
must be included; when exist more than six authors, list the first six authors followed by et al.
The initial and the final pages of the reference
should be provided:
Papers published in periodicals:
▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM,
Lingeman JE: Shock wave lithotripsy monotherapy
for renal calculi. Int Braz J Urol. 2002; 28:291-301.
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▪ Holm NR, Horn T, Smedts F, Nordling J, de la
Rossete J: Does ultrastructural morphology of
human detrusor smooth muscle cell characterize
acute urinary retention? J Urol. 2002; 167:1705-9.
Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia,
WB Saunders. 1986; vol. 1, p. 25.
Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In:
Milford EL (ed.), Renal Transplantation. New York,
Churchill Livingstone. 1989; pp. 181-95.
The Int Braz J Urol has the right of reject
inappropriate manuscripts (presentation, number
of copies, subjects, etc.) as well as proposes modifications in the original text, according to the
Referees’ and Editorial Board opinion.
THE EDITORS SUGGEST THE AUTHORS
TO OBSERVE THE FOLLOWING GUIDELINES
WHEN SUBMITTING A MANUSCRIPT:
The Ideal Manuscript may not exceed
2500 words.
The Title must be motivating, trying to
focus on the objectives and content of the manuscript.
Introduction must exclude unnecessary
information. It should briefly describe the reasons
and objective of the paper.
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Materials and Methods should describe
how the work has been done. It must contain sufficient information to make the study reproducible. The statistical methods have to be specified.
The Results should be presented using
Tables and Figures whenever possible. Excessive
Tables and Figures must be avoided. The tables
should not be repeated on the text.
The Discussion must comment only the results of the study, considering the recent literature.
Conclusions must be strictly based on the
study findings.
References should contain no more than
30 citations, including the most important articles
on the subject. Articles not related to the subject
must be excluded.
The Abstract must contain up to 250 words
and must conform to the following style: Purpose,
Materials and Methods, Results and Conclusions.
Each section of the manuscript must be synthesized in short sentences, focusing on the most
important aspects of the manuscript. The authors
must remember that the public firstly read only
the Abstract, reading the article only when they
find it interesting.
NOTE:
Recent issues of the International Braz J Urol must
be observed concerning the presentation form of
the manuscript.
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MAN USCR IPT

CH EC KLIST

The authors should observe the following checklist before submitting a manuscript
to the International Braz J Urol


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



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



Abbreviations were avoided and are defined when first used and are consistent throughout the text.



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



Normal laboratory values are provided in parenthesis when first used.

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


The staining technique and the final magnification were provided for all histological illustrations. The histological illustrations are supplied in color.

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


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



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



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



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

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


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



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

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


A list of abbreviations is provided.
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