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A) Printing process with the fused deposition modeling 3d printer of the horseshoe
kidney piece in acrylonitrile butadiene styrene plastic that would posteriorly  be painted.
B) Each of the real size 3D-printed pieces after being painted, red for the arterial system, 

blue for the venous system and orange for the kidney. All three regions were dockable and 
detachable. C) The physical kidney models were compared to the 3D reconstruction and the 

patient radiology data to confirm spatial coherence. (page 1132)
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EDITORIAL
IN THIS ISSUE

The Brazilian Society of Urology (Sociedade Brasileira de Urologia (SBU)) was founded in 1926 and 
in 1974 was launched the Brazilian Journal of Urology (Jornal Brasileiro de Urologia), a journal dedica-
ted to publish the research from the Brazilian Urological community.

Without missing one issue the Jornal Brasileiro de Urologia has evolved to the International Brazi-
lian Journal of Urology (IBJU), now a journal to where 2130 authors of 542 institutions from 62 countries 
have submitted 891 papers in the last 12 months.

IBJU is an unique journal because it is an open-access journal which does not charge  any fee for 
submission and/or publication; it is produced inside SBU headquarters and every expenses are supported 
by the society. Furthermore, it is possible to Brazilian and other Portuguese-speaking urologists to submit 
their papers in Portuguese  and,   once approved after peer-review, get a free English version..

I was elected as Editor-in-Chief in 2012 and this is my last issue since my term will end next De-
cember. Last August, 2019, Luciano A. Favorito, MD, PhD was chosen to be the next Editor-In-Chief and 
we have been working together in the last two issues.

It has been an honor to serve SBU and to conduct this very prestigious journal. It has been a great 
experience. During the last eight years IBJU’s impact factor has risen, the review time has decreased 
significantly and the journal has attracted higher quality papers.

Editorial process is a team work and I need to thank the support of the successive SBU Board of 
Directors, to my Associate Editors and to the group responsible for our journal production: Ricardo de 
Morais, Bruno A. Nogueira and Patricia Gomes.

Finally, neither peer-review journal is produced without the reviewers; in 2019, 1536 reviewers hel-
ped us voluntarily to make an even better journal. As my last act I would like to announce the five most 
effective reviewers of 2019, based in their review quality, number and time length of review: 

Alexandre Danilovic, MD, Departamento de Urologia, Hospital das Clínicas da Faculdade de 
Medicina da USP, SP, São Paulo, Brasil; David Hernandez, MD, Department of Urology, University 
of South Florida, Tampa, FL, USA; Elcio Dias Silva, MD, Clínica Dr. Élcio Dias Silva, Campinas, SP, 
Brasil; Hubert Swana, MD, Pediatric Urology, Nemours Children’s Hospital Orlando, Orlando, FL, USA; 
Trushar Patel, MD, Department of Urology, University of South Florida, Tampa, FL, USA.

See you.

Vol. 45 (6): 1086-1086, November - December, 2019

doi: 10.1590/S1677-5538.IBJU.2019.06.01

Int Braz J Urol Annual Report – 2012 - 2019
______________________________________________________________________________________________
Sidney Glina 1

1 Disciplina de Urologia, Faculdade de Medicina do ABC, Santo André, SP, Brasil
_______________________________________________________________________________________

Sidney Glina, MD, PhD

Professor Titular Disciplina de Urologia da
Faculdade de Medicina do ABC, Santo Andre, SP, Brasil
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EDITORIAL

Since the article of Zimsking, 1967, that 
described the use of a silicon ureteral splint to un-
block the renal-ureteral unit, the double J cathe-
ter is being routinely used in several urological 
procedures, particularly in those with obstruction 
due to urinary stones, urogynecological tumors, 
urinary stenosis and retroperitoneal fibrosis (1). 
It can also be used following ureteral lesions or 
to reduce the risk of inadvertent trauma during 
complex abdominal and pelvic surgeries (2). Many 
patients are treated only with the double J cathe-
ter and in others the drainage of the urinary sys-
tem may postpone definitive treatment for a better 
moment, particularly in the presence of infection.

 There are some negative side effects of its 
use such as discomfort and alteration of micturi-
tion, hematuria, perineal and genital pain, and the 
occurrence of urinary infections or even pyelo-
nephritis (3). New catheters are being developed, 
with different designs, width, length, material, 
flexibility, in order to minimize these symptoms. 
Other clinical studies have evaluated drugs that 
can ameliorate the clinical setting, such as anti-
cholinergics, alpha-blockers and analgesics.

 However, more severe complications are 
observed with forgotten catheters at the urina-
ry system, that encrust, form stones, fragment, 
“stenturia” and encrust with obstruction and loss 
of renal function (4, 5-7). These cases are complex 
and require multiple endo-urological procedures 
in order to remove the catheter and the associa-
ted stones, including shock wave lithotripsy, per-

Vol. 45 (6): 1087-1089, November - December, 2019

doi: 10.1590/S1677-5538.IBJU.2019.06.02

Forgotten Double-J Ureteral Stent
______________________________________________________________________________________________
Antonio Corrêa Lopes Neto 1

1 Departamento de Litíase e Endourologia da Disciplina de Urologia da Faculdade de Medicina do ABC, 
Santo André, SP, Brasil 

_______________________________________________________________________________________

cutaneous surgery, ureteral and renal lithotripsy, 
or even nephrectomies (6-8). Lam et al. analyzed 
26 forgotten catheters and showed that it was ne-
cessary the use of 2.7 procedures to resolve the 
situation (9). Forgotten double J stents and their 
complications are not rare in literature (4-8, 10, 
11) particularly in public health services and lower 
income patients, due to the difficulty to follow up 
this population that are unaware of the severity 
of the condition. Likewise, Divakaruni et al obser-
ved 16% of forgotten double J catheters in their 
retrospective cohort, and identified a higher risk 
group including males and patients without me-
dical insurance (2.5 and 6 times more prone to 
this complication, respectively) (11). The profes-
sional that inserts the catheter must be aware of 
the follow up of those patients and must certify 
that the catheter is removed on time, according to 
good medical practices. In literature, it is obser-
ved that the median time for complications of in-
dwelling catheter at the urological system is 3-24 
months (3-5, 12). El-Faqih showed that the rate 
of complications was 9.6% when the catheter was 
removed in up to 6 weeks following implantation. 
When maintained for 6 to 12 weeks, this rate rises 
to 47.5% and for more time to 76.3% (13). Similar 
figures were observed by Kawahara; incrustation 
was observed in 26.8% before 6 weeks and rea-
ched 75.9% when maintained for more than 12 
weeks (5). However, patients characteristics such 
as hipercalciuria, pregnancy or severe predisposi-
tion to stones may lower this time.
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 Aside from clinical complications as ex-
posed, we must be aware of legal implications. 
Professionals may suffer lawsuits; patients may 
feel that they were harmed for not being correc-
tly informed about the need of catheter removal 
or even being unaware that they were carrying 
one. Duty et al. revised malpractice litigations 
from 2005 to 2010 and found 585 urological com-
plaints. Among them, 25 (4.3%) were related to 
endourological procedures and 4 due to forgotten 
double J catheter. Osmal et al revised the lawsuits 
of the British Health System from 1995 to 2009, 
and found 13% complaints related to forgotten 
ureteral stents, more frequently at post-operatory 
(14). Prevention is the better alternative for this 
situation, in spite of the many efficient endouro-
logical treatments. The use of a fixed wire at the 
distal end of the catheter exteriorized at the ure-
thra eases removal and minimizes forgetfulness. 
Follow up procedures of patients with double J 
stents were proposed in order to control these 
patients by cell phones, computer software and 
warning systems of patients and doctors (15-18). 
Sancaktukar et al. performed a randomized stu-
dy and showed that the group that was followed 
by SMS for catheter withdrawal was statistically 
efficient (16). Regardless of which method, it is 
fundamental that patients with a double J catheter 
must be monitored and followed-up, particularly 
in services with high number of procedures and 
professionals, such as public health services and 
medical residency programs. The use of warning 
systems and other similar technologies are more 
efficient than written forms or cards delivered to 
patients, since up to 25% of them were not regis-
tered (19,20).

 Forgotten ureteral stents may cause only 
mild symptoms or even loss of renal function. Af-
ter catheter implantation, patients must be well 
monitored to avoid discontinuity of treatment and 
maintenance of the catheter for more time than 
needed. The professional is responsible for follow-
-up and removal of catheter at the correct time, 
avoiding related complications.
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Bladder cancer is a common disease, and 
for T2-T4 stages, radical cystectomy is the first 
treatment option (1). An interesting Swedish study 
has evaluated the natural history of urothelial bla-
dder cancer. After 6 months of diagnosis, 38% of 
patients develop metastasis if untreated (2). Five-
-year Cancer-specific survival is as low as 14% in 
such scenery, and overall survival is only 5% (2). 
On the other hand, if treated these patients have a 
5-year CSS and OS of 60% and 48% respectively 
(2). Radical cystectomy is, therefore, the first op-
tion, as it is also stated by the EAU, NCCN, AUA / 
ASCO / ASTRO / SUO guidelines/consensus (3-5) is 
associated with a significant survival gain in com-
parison to observation (2), to multiple resections, 
chemotherapy or radiotherapy (6). In patients with 
stage II disease, cystectomy is associated with a 
three-fold increase in survival, increasing mean 
overall survival from 16 to 45 months (6). In a 
SEER study evaluating 328,560 patients, radi-
cal cystectomy and chemotherapy were the only 
factors associated with improvements in survival 
(7). Trimodal “bladder-sparing” approaches that 
combine maximal transurethral resection, chemo-
therapy, and radiotherapy or neoadjuvant chemo-
therapy with partial cystectomy are an option but 
only for a small percentage of patients (3).

 However, if we analyze data carefully, the 
guideline recommendations are rarely followed. 

In a SEER study that evaluated 6.737 patients in 
the USA with stage II disease (non-metastatic, 
muscle-invasive bladder cancer), only 8.3% un-
derwent radical cystectomy (8). The odds of an oc-
togenarian to undergo radical cystectomy in the 
USA is five-times lower than a young patient (8). 
Hispanic origin, Afro-American origin, and lower 
scholar level patients are also less treated properly 
when they have muscle-invasive bladder cancer 
(8). According to a very interesting study that eva-
luated 27,578 patients from the SEER, only 6% 
of patients with muscle-invasive bladder cancer 
(pT2-pT4) in the USA underwent radical cystec-
tomy between 2007 and 2013 (8). Less than 19% 
of patients with pT2 disease in the USA undergo 
radical cystectomy (9).

And why does this happen? The answer is 
because radical cystectomy is associated with high 
morbidity and mortality rates. When described in 
the late 1940s, radical cystectomy was associa-
ted with a perioperative mortality of 33% (10). 
In the 1970s perioperative mortality decreased to 
11% (and remained around 2.1% to 4.7% after the 
1980s) (11). Analyzing mortality after radical cys-
tectomy is a slippery slope, as demonstrated in Ta-
ble-1. Studies report distinctive data. In-hospital 
mortality is lower than 30-day mortality, which 
is two to three-fold lower than 90-day mortality. 
And these numbers vary widely (1, 12, 13).

High mortality rates after radical cystectomy: we must 
have acceptable protocols and consider the rationale of 
cutaneous ureterostomy for high-risk patients
______________________________________________________________________________________________
Fernando Korkes 1, Juan Palou 2
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In large volume academic referral centers 
in the USA, in-hospital mortality after 6,728 cys-
tectomies was as low as 0.54% (14). This results 
are impressive, and can be either effect of expe-
rience but also to a high selection bias. If we go to 
other less selected settings, things start to change. 
An Australian epidemiologic study has observed a 
2.2% rate after 803 surgeries (15). A British stu-
dy evaluated 15,292 patients and have observed 
a mortality rate of 2.7% after 30 days and of 7% 
after 90 months (12). In a large epidemiologic 
study evaluating SEER data, the mortality rate of 
47,028 patients who underwent radical cystec-
tomy in 1,162 centers was 3% after 30 days and 
8.2% after 90 days (1). In another large SEER stu-
dy with 7,076 patients, 90-day mortality ranged 
from 10.75% to 13.1% (16). In Spain  a national 
database study that has evaluated 7,999 patients 
found a 4.7% in-hospital mortality and 6.2% 90-
day mortality rate (17).

In developing countries, reality seems to 
be much tougher in the public scenario. We have 
recently published a study demonstrating a 7.38% 
in-hospital mortality rate, with a wide variation 
according to geographic regions, varying from 
6.2% in the south to 28.6% in certain regions of 

the North of Brazil (18). Data from the public he-
alth system (DATASUS) in the State of São Paulo, 
the most populated and wealthier state of Brazil, 
between 2008-2018 demonstrated amid 1,377 ra-
dical cystectomies reported, and 117 in-hospital 
deaths (8.5%). In the five largest academic institu-
tions in the city of São Paulo that treat exclusively 
patients from the public health system, in-hospital 
mortality varied from 6.0% to 15.9% (18). And it 
is important to state that these numbers represent 
in-hospital mortality. Probably 90-day mortality 
is even higher. 

Ureterostomy as a strategy to reduce mortality?
Even though the AUA / ASCO / ASTRO / 

SUO guidelines recommend as first-line treatment 
for MIBC not only radical cystectomy but also uri-
nary diversion using intestinal segments (ileal con-
duit, continent cutaneous diversion or orthotopic 
neobladder) as standard treatments (4), this is not 
what is currently done in more than 90% of pa-
tients with MIBC in the USA, where only a fraction 
of patients with MIBC undergo radical cystectomy. 
Data evaluating a series of patients undergoing ra-
dical cystectomy in developing countries are scarce 
in the literature, mainly because mortality rates are 

Table 1 - Mortality after radical cystectomy in distinctive settings. 

Author N IHM 30-day 90-day Setting

Barbieri, 2019, (14) 6,728 0.54% - - Large volume academic centers

Udovicich, 2017. (15) 803 2.2% - - Victoria state, Australia

Afshar, 2018, (12) 15,292 2.7% 7% English database

Afshar, 2018, (19) 1.5% 4% English database (after 
centralization program)

Waingankar, 2019, (1) 47,028 3.0% 8.2% SEER, USA

Dell’Oglio, 2019, (16) 7,076 - - 10.7% SEER, USA

Timoteo, 2019, (18) 5.097 7.38% - - DATASUS, Brasil

DATASUS, 2019 1,377 8.5% - - DATASUS, state of SP

DATASUS, 2019 161 8.1% - DATASUS, institution 1, São Paulo

DATASUS, 2019 84 6.0% - DATASUS, institution 2, São Paulo

DATASUS, 2019 71 11.3% - DATASUS, institution 3, São Paulo

DATASUS, 2019 53 15.9% - DATASUS, institution 4, São Paulo

DATASUS, 2019 81 14.8% - - DATASUS, suburban institutions 
of São Paulo

IHM = in-hospital mortality
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unacceptable in most public large volume centers. 
Some key points that have been adopted by Eu-
ropean centers might urgently be adopted in the 
developing world (3). They include centralization 
of treatment and surgeries to referral centers (19, 
20), proper patient preparation and adequate choi-
ce of diversion for each patient (12, 21). In high 
risk patients, cutaneous ureterostomy might be also 
considered as a good alternative (3, 22). Several au-
thors have demonstrated a significant reduction in 
complications and mortality with cutaneous urete-
rostomy after radical cystectomy mainly in patients 
with high risk for complications; it reduces the du-
ration of the surgery and all the complications rela-
ted to bowel manipulation, thus decreasing the risk 
of mortality in patients with comorbidities (22-25).

Some key-points are that not every patient 
with MIBC is a candidate for radical cystectomy, 
but also not every patient suitable for radical cys-
tectomy is a candidate for urinary diversion with 
intestinal segments. Urinary diversion using in-
testinal segments is responsible for a large num-
ber of these deaths (23). Even though this insight 
has been widely published before (22-25), mor-
tality rates at many Centers are still high. If in 
one hand we discuss robotic use (21, 26-28) that is 
been used in the vast majority of patients treated 
with muscle-invasive bladder cancer, we have to 
talk about this problem in our journals, meetings, 
boards, and discussions and bring better solutions 
to be sure that we are first of all not harming our 
patients. We have to properly perform a correct 
pre/intra/postop management of the patients and 
therapeutic decisions might be in accordance to 
comorbidities and life expectancy.
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ABSTRACT

Introduction: The health-related QoL is a patient-centered evaluation covering several 
aspects. This evaluation seems to be particularly important in patients submitted to radical 
cystectomy (RC) and urinary diversion with ileal conduit (IC) or a neobladder (NB).
Objective: Review all recent data comparing QoL outcomes after radical cystectomy with 
NB and IC diversions.
Evidence Acquisition: A systematic search in PubMed/Medline, Embase, and Cochrane da-
tabases was conducted according to the Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) statement in December 2018. All articles published from 
January 01, 2012 to December 31, 2018, were included. A study was considered relevant 
if it compared QoL outcomes using validated questionnaires (EORTC QLQ C30, FACT-G, 
FACT-BL, FACT-VCI, and BCI).
Evidence Synthesis: In 11 included studies, a total of 1389 participants were accounted 
(730 NB and 659 IC cases). The studies were conducted in 8 different countries, two were 
prospective, and none was randomized. There were two studies favoring results with a 
neobladder, 3 with incontinent diversion and 6 with no differences. The EORTC-QLQ-C30 
was the most used instrument (5 studies) followed by FACT VCI and BCI (3 studies each). 
Given the heterogeneity of data and lack of prospective studies, a meta-analysis was not 
performed.
Conclusion: No superiority of one urinary diversion was characterized. It seems that the 
choice must be individualized with an extensive preoperative orientation of the patient 
and their relatives. That will probably infl uence how the patient accepts the new condition.
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INTRODUCTION

Rationale
 The health-related QoL is a patient-cente-

red evaluation of the impact of an illness and its 
consequent therapy upon a patient, as perceived 
by the patient. The aspects covered in HRQOL me-
asures are physical, role and cognitive function, 

symptoms, global judgment of health, psycho-
logical well-being, social well-being, degrees 
of activities, and satisfaction with care (1). This 
evaluation seems to be particularly important in 
patients with bladder cancer submitted to radical 
cystectomy (RC). This surgery enrolls an ablative 
step with bilateral lymphadenectomy followed by 
urinary diversion (UD). Generally, this last step is 
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performed using either an ileal conduit (IC) or an 
ileal orthotopic neobladder (NB). However, inde-
pendently of the selected type, the urinary diver-
sion has significant detrimental effects in several 
life aspects of individuals what makes an evalua-
tion of the quality of life (QoL) an important con-
sideration. Several studies have compared QoL ou-
tcomes between these two types of diversion with 
conflicting results. Also, a considerable number of 
past studies have assessed the QoL with non-va-
lidated and nonspecific questionnaires. Therefore, 
to date, there is not a precise data regarding the 
best option based on QoL outcomes.

Objectives
 This study aims to compare the two types 

of urinary diversion (NB and IC) in patients sub-
mitted to radical cystectomy considering the va-
riations on HRQOL assessed by validated questio-
nnaires in recent comparative studies.

MATERIALS AND METHODS

Protocol and Registration
 The systematic review was reported ac-

cording to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analyses (PRISMA) 
statement. The review was registered in the inter-
national prospective register of systematic reviews 
(PROSPERO, ID CRD42019139965).

Eligibility criteria
 Using the PICOS approach, we addressed 

the studies characteristics.
 A study was considered relevant if it 

compared QoL outcomes between patients sub-
mitted to RC with neobladder and ileal conduit 
using validated questionnaires (EORTC QLQ C30, 
FACT-G, FACT-Bl, FACT-VCI, and BCI). The pe-
riod considered was between January 01, 2012, 
and December 31, 2018. The following items 
were required: study design (prospective or re-
trospective), number of patients, mean age, mean 
follow-up (months), and type of questionnaire 
used. We limited our review to clinical trials and 
observational studies (including cohort studies). 
Full consideration was given too for those rele-
vant studies that have not been published. The-

re was no language restriction. Review articles, 
abstracts conferences, meta-analyses, and case 
reports were excluded. Studies with <40 parti-
cipants were not accepted. Author affiliations 
were used to help identify studies for which data 
were reported in more than one publication.

Data collection process
 A systematic search in PubMed/Medline, 

Embase, and Cochrane Library databases was con-
ducted independently by two authors on December 
31, 2018. The electronic search strategy (Table-1) 
included the following Medical Subject Headings 
(MeSH) terms: “quality of life” OR “QoL” AND “uri-
nary diversion” OR “ileal conduit” OR “neobladder” 
AND “cystectomy.” All full-length articles published 
from January 01 2012 to December 31, 2018, were 
included in the original search. References were also 
examined to identify additional relevant studies (Fi-
gure-1). Missing data were requested from study au-
thors. Discrepancies were resolved through discus-
sion with a third author when necessary.

Summary measures and syntheses of results
 Regardless of each study conclusions, a 

critical analysis was performed. Any significant 
difference between the mean overall/global QoL 
score at last follow-up was considered as favoring 
one of the groups regardless of specific differences 
in aspects of HRQOL (for example, physical or uri-
nary functions). In those studies which a baseline 
QoL was not available, critical analysis and dis-
cussion between the authors were made to verify 
if the assumption of previous equity were possible 
considering pathologic and demographic data.

 In the studies that used the BCI questio-
nnaire (in which there is not precisely an overall 
value) differences in some of the three domains 
favoring any of the groups were considered.

HRQOL QUESTIONNAIRES EORTC-QLQ-C30

 This 30-item questionnaire was designed 
to be cancer-specific, multidimensional in struc-
ture, appropriate for self-administration, and ap-
plicable across a range of cultural settings. This 
questionnaire is not a bladder cancer-specific 
questionnaire and information about body image, 
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urostomy, and continence lacks. The content are-
as covered by the questionnaire incorporates five 
functional scales (physical, role, cognitive, emo-
tional, and social), three symptom scales (fatigue, 
pain, nausea and vomiting), a global health status/
QoL scale, and a number of single items assessing 
additional symptoms commonly reported by can-
cer patients (dyspnea, loss of appetite, insomnia, 
constipation and diarrhea) and perceived financial 
impact of the disease (2).

EORTC-QLQ-BLM30

 The QLQ-BLM30 is a non-validated (phase 
III) instrument that comprises 30 questions assess-

ing disease symptoms, side-effects of treatment, 
and some specific psychosocial issues of impor-
tance to patients with muscle-invasive bladder 
cancer. It includes questions that specifically ad-
dress RC, such as urostomy problems, catheter 
use, and body image. The module has been de-
veloped according to the EORTC guidelines and 
approved after a formal review. The development 
process was published in the European Journal of 
Cancer. The QLQ-BLM-30 must be used in com-
bination with the EORTC QLQ-C30. Modules that 
have completed Phase III are available for general 
use. However, unlike the fully validated modules, 
they have not undergone psychometric testing in 
a large international group of patients.

Table 1 - Database search strategy.

MEDLINE (((((((((("urinary diversion") OR "ileal conduit") OR "neobladder")) AND (("cystectomy") 
OR "radical cystectomy")) AND (("quality of life") OR "qol")))) AND ("2012/01/01"[Date - 
Publication] : "2018/12/31"[Date - Publication])) 

EMBASE ('bladder cancer'/exp AND 'cystectomy'/exp AND 'urinary diversion'/exp AND 'quality of 
life'/exp) AND (2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR 2017:py 
OR 2018:py)

Cochrane Library ID Search Hits

#1 MeSH descriptor: 
[Cystectomy]

explode all trees 246

#2 cystectomy 1351

#3 MeSH descriptor: 
[Urinary Diversion]

explode all trees 314

#4 urinary diversion 316

#5 ileal conduit 67

#6 neobladder 92

#7 MeSH descriptor: 
[Quality of Life]

explode all trees 21532

#8 quality of life 103764

#9 #1 or #2 1351

#10 #3 or #4 or #5 
or #6

604

#11 #7 or #8 103764

#12 #9 and #10 and 
#11

51
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FACT-VCI and FACT-Bl-Cys
 The FACT-Bl-Cys (formerly the FACT-VCI) 

is a validated instrument specifi c to patients post-
-cystectomy. It involves a bladder cancer-specifi c 
score with 17 items about urinary (with ostomy and 
continence queries) bowel, self-esteem, and sexual 
symptoms added to the generic Functional Asses-
sment of Cancer Therapy (FACT-G). The FACT-G 
is a 27-item questionnaire that measures physical, 
social/familial, emotional, and functional domains. 
The FACT-Bl-Cys total score is the sum of the four 
scales of FACT-G with bladder-specifi c subscales 
and range from 0-168. The higher the score, the hi-
gher the QoL. The questions BL4 (I am interested in 
sex) and BL5 (I am able to have and maintain an 
erection) are not currently scored (3, 4).

Bladder Cancer Index-BCI
 The BCI is a validated disease-specifi c 

HRQOL instrument and consists of 36 items wi-
thin three principal domains (urinary, bowel, and 
sexual health). Each of these domains is divided 

into two subdomains (function and bother). The 
function items focus on the frequency of disease 
symptoms, and the bother items refl ect the individu-
al perception of these symptoms. BCI urinary items 
also assess daytime and night-time leakage and sto-
ma function such as urinary leakage and skin irrita-
tion when applied in patients with ileal conduit (5).

Critic evaluation
 The Newcastle-Ottawa scale was used to 

access the risk of bias of individual cohort studies 
(Table-2). No case-control or trials were found. 
Given the heterogeneity of data and lack of pros-
pective studies, a meta-analysis was not perfor-
med. To display the results, the studies were sepa-
rated into three groups according to the fi ndings.

RESULTS

 Considering 11 included studies, a total 
of 1389 participants were accounted (730 orthoto-
pic neobladders and 659 ileal conduct cases). The 

Figure 1 - PRISMA fl owchart.

Pubmed / MEDLINE
(n=195)

EMBASE
(n=150)

Articles srceened
(n=396)

Full-text articles
assessed for eligibility

(n=34)

Articles included in
qualitative synthesis

(n=11)

Studies excluded (n=362)
(abstracts of title unsuitable, not

comparative, unmet inclusion
criteria and duplication of title)

Full-text articles excluded (n=23)
Other urinary diversions = 8

Review articles = 6
Not evaluated the HRQOL = 4
Different questionnaires = 3

Insuffi cient data = 2 

Cochrane
(n=51)

Additional records
indentifi ed (n=0)
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Table 2 - The Newcastle-Ottawa scale assessing risk of bias across the studies.
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01

3
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h 
20

14

Za
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 2

01
7

Selection

1. Representativeness of the exposed cohort B B B B B B B B B B B

2. Selection of the non exposed cohort A A A A A A A A A A A

3. Ascertainment of exposure A A A A A A A A A A A

4. Demonstration that outcome of interest 
was not present at start of study

A A A A A A A A A A A

Comparability

1. Comparability of cohorts on the basis of 
the design or analysis

E ABC E A ABC D AB ABC E AD E

Exposure

1. Ascertainment of exposure B B B B B B B B D B B

2. Was follow-up long enough for outcomes 
to occur

B A A A A A B A A A A

3. Adequacy of follow up of cohorts A A A C C C C C D C D

   

   
Selection

1) Representativeness of the exposed cohort

a) truly representative of the average in the community

b) somewhat representative of the average in the community

c) selected group of users eg nurses, volunteers

d) no description of the derivation of the cohort

2) Selection of the non exposed cohort

a) drawn from the same community as the exposed cohort

b) drawn from a different source

c) no description of the derivation of the non exposed cohort

3) Ascertainment of exposure

a) secure record 

b) structured interview 

c) written self report

d) no description
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studies were conducted in 8 different countries: 
3 in the United States, 2 in Germany, and 1 stu-
dy in each following: China, Canada, Egypt, India, 
Italy, and Israel. None of the studies was randomi-
zed (Table-3). Half of these were published between 
2015-2017. The period of studies ranged from 1991 to 
2014, and the mean follow-up was 44 (range 6-121 
months) and 51 (range 6-129 months) months to ileal 
conduit and neobladder diversions, respectively. Only 
two studies were prospective. The mean age of pa-
tients submitted to the ileal conduit and neobladder 
was approximately 68.5 years and 61.6 years, respec-
tively. Seven studies reported a significantly higher 
age in IC patients compared to those of NB. Of 11 
studies, 2 reported better results with neobladder, 3 
with incontinent diversion and 6 no differences. Nine 
studies (81%) used bladder cancer disease-specific 

instruments. The EORTC-QLQ-C30 was the most used 
instrument (5 studies) followed by FACT VCI and BCI 
(3 studies each). The EORTC-QLQ-C30 was combined 
with QLQ-BLM30 module in 2 studies. Only 1 study 
reported performing nerve sparing (NS) procedure in 
all patients considered candidates for NB diversion 
(6).

SYNTHESIS OF RESULTS

Studies Favoring Ileal Conduit Diversion
 Three retrospective studies favored the IC di-

version over NB. Using the FACT-VCI scores (VCI-15) 
Anderson et al. (4) showed that patients having an 
IC diversion had total scores that averaged 5 points 
higher than those with NB after 12 months. However, 
data regarding preoperative and postoperative as-

4) Demonstration that outcome of interest was not present at start of study

a) yes

b) no

Comparability

1) Comparability of cohorts on the basis of the design or analysis

a) study controls for demographic characteristics (e.g. age, gender)

b) study controls for any additional clinical factor (e.g. BMI, CCI, ECOG, ASA)

c) study controls for ant additional oncology factor (e.g. TNM, local stage)

d) study controls for time of follow-up

e) no study control for any factor

Outcome

1) Assessment of outcome

a) independent blind assessment 

b) record linkage

c) self report

d) no description

2) Was follow-up long enough for outcomes to occur

a) yes

b) no

3) Adequacy of follow up of cohorts

a) complete follow up - all subjects accounted for

b) subjects lost to follow-up unlikely to introduce bias - small number lost - > 80%

c) follow up rate < 80% and no description of those lost

d) no statement
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were also more bothered than the IC group. Those 
treated with NB diversion were younger and heal-
thier. In the last study, Gellhaus et al. (7) found a bet-
ter urinary function in IC patients after a mean time 
of 11 years (long-term HRQOL outcomes).

Studies favoring neobladder diversion
 Two studies favored the NB diversion. 

Using the QLQ-C30 supplemented by the BLM30 

pects were not available. The two more recent studies 
evaluated the HRQOL with the BCI questionnaire. In 
the first one, Goldberg et al. (6) have demonstrated 
better urinary function scores in IC after 40 mon-
ths. The urinary bother scores were similar between 
groups, and the prevalence of daytime and night-
-time leakage was higher in NB patients.

 Regarding the sexual function domain, NB 
patients had an overall better sexual function but 

Table 3 – Characteristics of included studies.

Age Male gender Conclusion on 
QoL

Study Year Time period Study Type No. (IC/NB) Scale used Follow-up 
(months) 

IC NB IC NB

Anderson (4) 2012 1994-2008 retrospective 172 
(71/101)

FACT-VCI IC / NB = 12 x x x x IC better than 
NB 

Erber (8) 2012 1993-2007 retrospective 58 (24/34) EORTC 
QLQ-C30
EORTC 

QLQ-BLM30

IC =33.2 / 
NB = 50.6

median =
70

median =
62

x x NB better than 
IC

Metcalfe (10) 2013 2000-2006 retrospective 84 (53/31) FACT-VCI IC / NB = 
67.2

mean = 
68

mean =
62

x x No difference 

Singh (9) 2014 2007- 2012 prospective 164 (80/84) EORTC 
QLQ-C30

IC = 24.2 / 
NB = 23.4

mean = 
58.7

mean = 
56.1

86.2% 88.1% NB better than 
IC

Large (11) 2014 2011 - 2012 prospective 43 (27/16) FACT-VCI IC / NB = 
5.8

x x x x No difference 

Goldeberg (6) 2015 2004 - 2012 retrospective 95 (49/46) BCI IC = 46.6 / 
NB = 44.4

median =
72

median =
61

90% 96% IC better than 
NB (urinary 

domain) 

Huang (12) 2015 2007- 2013 retrospective 117 (78/39) BCI
BIS

IC / NB = 60 mean = 
64

mean = 
63.6

87.1% 81.7% No difference 

Kretschmer 
(14)

2016 2013-2014 retrospective 100 (50/50) EORTC 
QLQ-C30

IC / NB = 12 mean = 
72.5

mean = 
65.3

72% 74% No difference 

Cerruto (15) 2016 2010-2013 retrospective 319 
(148/171)

EORTC 
QLQ-C30
EORTC 

QLQ-BLM30

IC = 44.4 / 
NB = 51.7

mean = 
70.7

mean = 
64.3

77.7% 91.2% No difference 

Gellhaus (7) 2016 1991- 2009 retrospective 92 (44/48) BCI IC = 121.2 / 
NB = 129.6

mean = 
67.2

mean = 
58.4

80% 98% IC better than 
NB (urinary 
function) 

Zahran (13) 2017 2013-2014 retrospective 145 (61/84) EORTC 
QLQ-C30
FACT-B1

IC = 60 /
NB = 108

mean = 
63.3

mean = 
60.1

0% 0% No difference 
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module, Erber et al. (8) have demonstrated better 
results in global health status/QoL and physical 
functioning in NB after long-term follow-up (>30 
months). However, preoperative data regarding 
QoL lacks. Besides that, IC patients were older, 
presented a higher comorbidity index and more 
advanced diseases. Further, the BLM 30 scores 
(precise to evaluate urinary diversion issues) did 
not differ. Next, using QLQ-C30 scores, Singh et 
al. (9) prospectively evaluated the postoperative 
QoL at 6, 12, and 18 months. Continuous impro-
vements at each time of follow-up were noted. 
Beyond that, NB presented higher scores in the 
physical, role, and social functioning and finan-
cial and global health items.

Studies showing similar results
 Six studies presented similar results be-

tween the urinary diversions. Metcalfe et al. (10) 
mailed questionnaires to 314 patients to access 
the FACT-VCI. With a response rate of 50% and 
a median follow-up of 5.6 years, the type of UD 
was not associated with QoL. Also, using the 
FACT-VCI, Large et al. (11) prospectively com-
pared individuals with similar baseline HRQOL 
scores. After six months, a similar overall HRQOL 
was found. Interesting, baseline, and follow-up 
HRQOL scores did not differ in this last study. 
Huang et al. (12) compared BCI and BIS scores 
of two groups matched by age, gender, and ASA. 
Initially, NB patients have better outcomes in 
body image (BIS) while IC patients were better in 
urinary function and bother scores (BCI score). 
At the long-term follow-up, however, a positive 
effect of time was perceived in both, and the ma-
jority of differences disappeared.

 Zahran et al. (13) found similar outcomes 
using QLQ-C30 and FACT-Bl. However, when 
comparing only continent NB vs. IC, better re-
sults in global health, physical, cognitive, and 
emotional functioning were found in NB. Also 
using QLQ-C30, Kretschmer et al. (14) found 
higher global health status as well as physi-
cal and role functioning in NB patients at three 
months and preoperatively. While, at 12 months, 
only the physical score remained higher, and 
the global score differences disappeared, even 

though a significant decrease in physical func-
tioning occurred in both groups at 3th and 12th 

postoperative months when comparing to base-
line scores. Finally, Cerruto et al. (15) performed 
a matched-pair analysis with comparable ba-
seline and pathologic characteristics. NB group 
presented better scores in the following aspects: 
cognitive function, fatigue, pain, dyspnea, con-
stipation, and flatulence. Nevertheless, no differ-
ences in global health status were observed.

DISCUSSION

 In this systematic review of HRQOL after 
RC, most studies were retrospective with little in-
formation about preoperative QoL. Besides, essen-
tial differences in baseline characteristics such as 
age, comorbidities, and pathological stage were 
found. Many different questionnaires were applied 
to evaluate the HRQOL, which gave considerably 
variation in the topics covered and makes com-
parisons very difficult. It is established that the 
design of the questionnaires can have profound 
influences on responses (1).

 Some studies have reported the influence 
of age in HRQOL outcomes. Cerruto et al. found 
that patients older than 68 years presented better 
scores in the role, emotional, and social functio-
ning. Also, lesser degrees of pain, financial, and 
future problems were described. Similarly, Gold-
berg et al. (6) showed a positive correlation be-
tween increasing age and urinary function score. 
Conversely, Metcalfe (10) described an association 
between younger age and increased HRQOL, while 
Singh (9) did not find a correlation between base-
line QoL and age.

 There is an intuitive thinking that conti-
nent diversion (NB) preserving the body image is 
associated with higher overall postoperative HR-
QOL. However, considering the available data, any 
attempt to define the superiority of one diversion 
from another is unfeasible. Also, the lack of ran-
domized studies is unlikely to be supplied, con-
sidering the enormous difficulty to perform this 
task and ethical aspects involved. Two previous 
systematic reviews reported better HRQOL results 
in NB diversion. One carried out a meta-analysis 
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of retrospective studies based on EORTC QLQ-C30 
and presented benefits to NB over IC diversion 
(16). However, this study showed no difference in 
the majority of analysis enrolling other questio-
nnaires (such as overall HRQOL, SF-36, and BCI 
forest plots). In the other review, Ghosh et al. in-
cluded 22 studies-most of them reporting better 
results with NB (17).

 All specific questionnaires in the HRQOL 
assessment (BCI, FACT-Bl, and BLM30) include 
questions related to sexual activity. However, it 
does not make sense, at least in men, to compare 
these results when no nerve-sparing procedures 
were pursued-the only study that did so reported 
performing exclusively for NB candidates (6).

 Significant scores differences can be noti-
ced through the studies. In Singh et al. (9) a pro-
gressive improvement of several EORTC QLQ-C30 
domains was observed from 6 months to 18 mon-
ths in NB. Thus, at 18 months, the scores were 
even higher than baseline levels. Differently, using 
the same questionnaire, Kretschmer et al. descri-
bed a significant worsening in physical and role 
function after 6 and 12 months (14).

 In most studies, the proportion of males 
was well above. This fact can also influence the 
results since the techniques differ between gen-
ders. Also, continence status following NB can 
be worse among women (18). Cerruto et al. (15) 
described that male gender was independently 
associated with better HRQOL scores in physi-
cal functioning, nausea, appetite loss, and future 
perspective. Conversely, Large et al. (11) described 
that HRQOL was not associated with gender in a 
multivariate analysis.

 The ultimate success in NB diversion is 
strongly correlated with the continence status. 
Even so, a significant number of studies still po-
oled pad-free and 1-pad/day cases when asses-
sing this issue. Also, more precise information 
about pad size and wetness is rarely reported. 
The number of RC by each center should be con-
sidered too since better continence rates were 
described in high volume centers. According to 
Zahran et al. (13), the nocturnal incontinence 
(NI) was one of the most bothersome compli-
cations in NB. These authors have shown that 

NB women with NI presented significant lower 
scores than IC women in all EORTC-QLQ-C30 
domains. Moreover, higher ICIQ-SF scores were 
independent predictors for decreased global he-
alth scores (QLQ-C30) (14). This strong associa-
tion between continence and QoL reinforces the 
importance of nerve-sparing during RC.

 In most of the studies, an evaluation of 
preoperative HRQOL was not performed. This in-
formation is essential since the postoperative HR-
QOL levels are closely related to those at base-
line (19). Similarly, the criteria to decide which 
type of urinary diversion were not clear. Thus, the 
patient’s participation in the UD selection seemed 
very infrequent and passive. It might be that the 
urologist’s preferences mainly drove the urinary 
diversion selection rather than the patient’s nee-
ds and anxieties (e.g., performing the UD that the 
surgeon is most comfortable doing).

 It is essential to discuss with the patients 
and families the selection of UD considering li-
festyle and individual preferences. That will pro-
bably influence how they adapt and accepts the 
new condition. If accurate preoperative expecta-
tions are set, patients may be more content with 
their postoperative condition. In some cases, those 
things that most concern the patients are not the 
UD itself but the overall impact that treatment will 
have in the relationships and financial domains, 
for example. Thus, considering that either IC or NB 
have been reported equivalent clinical outcomes, 
a patient-centered decision is crucial. Patients pre-
sent varied expectations in physical, health, and 
social domains. Recently, it has been proposed 
scales to measure concordance of patient’s goals 
and UD surgical outcomes. Alignment or disso-
nance (also called cognitive dissonance) betwe-
en patient expectation and UD outcomes may be 
translated into scales providing additional infor-
mation to guide UD choice (20).

 Generally, both urinary diversions are 
well tolerated. It seems that IC patients might cope 
with the new situation better than expected and 
therefore diminishing pre and postoperative diffe-
rences in QoL. The similar bother scores in urinary, 
and bowel domains reinforce that impression (6). 
Kulaksizoglu et al. (21) described that HRQOL me-



IBJU | HRQOL RELATED TO URINARY DIVERSION

1103

asures stabilize after 12 months, suggesting that 
this is the time required for adaptation. This phe-
nomenon can partly explain the lack of difference 
in postoperative HRQOL in some studies. Another 
explanation could be the relatively imprecise data 
concerning continence status (21). Even so, the 
outcomes are still surprising since it was expected 
that a more complex and technical demanding di-
version would reach higher HRQOL scores. It also 
helps to understand the worldwide decline trend 
in the use of NB after 2008 (22, 23).

 Finally, it is essential to highlight that some 
studies applied the EORTC-QLQ-C30 questionnaire 
alone (9, 14). Although this is a validated tool for 
HRQOL assessment, it does not include specific ques-
tions about urinary function and incontinence.

 Among the limitations of this study, we 
highlight the absence of high-level evidence and 
well-designed trials addressing this topic. The 
existence of several HRQOL questionnaires, scar-
city of baseline scores, and continence status, and 
finally, the important heterogeneity between the 
results also contributes to the difficulty.

CONCLUSIONS

 After performing this systematic review of 
the recent literature, it was not possible to charac-
terize the superiority of one urinary diversion over 
another in terms of HRQOL. Due to the significant 
heterogeneity of the studies with different ques-
tionnaires, follow-up time, and patient profiles, it 
is challenging to compare the available evidence. It 
seems that the choice of the UD must be individual-
ized with an extensive preoperative orientation of 
the patient and their relatives. That will probably in-
fluence how the patient accepts the new condition.
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ABSTRACT

Purpose: To compare the treatment outcomes of a cohort of prostate cancer patients 
treated with conventional schedule using IMRT or 3DRT technique.
Materials and Methods: Between 2010-2017, 485 men with localized prostate cancer 
were treated with conventional radiotherapy schedule with a total dose ≥74Gy using 
IMRT (231) or 3DCRT (254). Late gastrointestinal (GI) and genitourinary (GU) toxicity 
were retrospectively evaluated according to modifi ed RTOG criteria. The biochemical 
control was defi ned by the Phoenix criteria (nadir + 2ng/mL). The comparison between 
the groups included biochemical recurrence free survival (bRFS), overall survival (OS) 
and late toxicity.
Results: With a median follow-up of 51 months (IMRT=49 and 3DRT=51 months), 
the maximal late GU for >=grade- 2 during the entire period of follow-up was 13.1% 
in the IMRT and 15.4% in the 3DRT (p=0.85). The maximal late GI ≥ grade- 2 in the 
IMRT was 10% and in the 3DRT 24% (p=0.0001). The 5-year bRFS for all risk groups 
with IMRT and 3D-CRT was 87.5% vs. 87.2% (p=0.415). Considering the risk-groups 
no signifi cant difference for low-, intermediate- and high-risk groups between IMRT 
(low-95.3%, intermediate-86.2% and high-73%) and 3D-CRT (low-96.4%, intermedi-
ate-88.2% and high-76.6%, p=0.448) was observed. No signifi cant differences for OS 
and DMFS were observed comparing treatment groups.
Conclusion: IMRT reduces signifi cantly the risk of late GI severe complication com-
pared with 3D-CRT using conventional fractionation with a total dose ≥74Gy without 
any differences for bRFS and OS.
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INTRODUCTION

Radiotherapy has played a pivotal role in 
the management of patients with localized pros-
tate cancer (1). In the last decades, randomized 
trials and meta-analysis shows that higher doses 
result in better biochemical control and disease 

survival (2). More recently, strong evidence has 
supported that prostate cancer cells need more RT 
dose and responded satisfactorily to the higher 
RT dose per fraction (3). Radiation therapy has 
passed by a great technology advance with the 
development of intensity modulated radiotherapy 
and image guided radiotherapy (1, 4). IMRT has 
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the capability of reducing the radiation doses on 
the surrounding tissues such as bladder and rec-
tum, and consequently, it has great potential to 
reduce the toxicities related to the treatment (4). 
However, IMRT is more time consuming and ex-
pensive than 3DCRT, and although, in developing 
countries IMRT has been adopted as the standard 
radiation treatment for prostate cancer, currently, 
in middle-and low-income countries like Brazil, 
the IMRT is not covered by the public health sys-
tem (5). On the other hand, there are a few studies 
with adequate follow-up and homogeneous group 
comparing these techniques (6-9).

The studies comparing these techniques 
have some flaws such as a heterogeneous dose, 
differences in the follow-up time, and limited 
sample size (6-8).

Therefore, the present study was designed 
to compare the treatment outcomes with 3DCRT 
or IMRT from a cohort of prostate cancer patients 
treated with a conventional fractionation with a 
radiotherapy dose ≥74Gy.

MATERIALS AND METHODS

The present study is a retrospective cohort 
review from a single institution. The study enrol-
led 485 prostate cancers with localized disease. 
The study began in January 2010 and closed in 
January 2017.

Evaluation
All patients before the treatment were eva-

luated by a full history and physical examination. 
Patients were classified in low, intermediate and 
high-risk group according to their Gleason score, 
T stage and initial PSA (iPSA) (10). Low risk group 
included patients with Gleason score <7/stage T1-
-T2a, and iPSA <10ng/mL. Intermediate risk in-
cluded Gleason score <7, or Stage T1-T2b, or iPSA 
level of 10-20ng/mL; and high-risk patients with 
Gleason score >7, or Stage >T2b, or iPSA >20ng/
mL. All patients classified as high risk were sub-
mitted to bone scans.

Exclusion criteria
 Patients with metastases, prior history of 

prostatectomy, chemotherapy treatment, or trea-

ted with pelvic radiation due prostate cancer were 
excluded of this trial. Patients during the study 
period submitted to hypofractionated radiothera-
py were also excluded from this cohort.

Treatment
 The IMRT or 3D-CRT plan consisted of 

5-7 fields to deliver a total dose ≥74Gy with 1.8-
2Gy per fraction prescribed at the isodose line co-
vering 95% of PTV. All patients were simulated 
on CT simulator. Patients were advised that ex-
treme bladder or rectal filling could not be pre-
sent at the time of the planning CT. An enema 
before the planning CT scan to empty the rectum 
and 2-3 glasses of water were recommended. A 
triangle sponge under the knees was used for all 
patients on the treatment planning CT. The follo-
wing structures were contoured as organ at risk: 
femoral heads, the rectum, bladder, and the peni-
le bulb. The contours of structures followed the 
recommendations of RTOG (11). The rectum was 
contoured from anal verge to rectosigmoid transi-
tion. The low-risk group had only prostate gland 
countered as clinical target volume (CTV). Inter-
mediate and high-risk group had prostate gland 
plus seminal vesicles base (1cm) contoured as CTV. 
The planning target volume (PTV) was created 
with 1cm margin on the CTV except for rectal wall 
(7mm). The study used the following rectal dose 
volume histogram (DVH); V50<50%, V60<35%, 
V65<25%, V70<20%, and V75<15%. The blad-
der DVH constraints were used; V54Gy<=50%, 
V58Gy<=35%, V 62Gy<=25% and V 68Gy<=15%. 
All the treatment planning was performed by 
the Xio® (Elekta Medical Systems) and Eclipse® 
version 13.0 (Varian Medical Systems, Inc, Palo 
Alto, USA). All fields were treated daily in a me-
gavoltage linear accelerator-6MV with multileaf 
collimators. The digital portal images with X-ray 
using bone landmarks were obtained before the 
treatment for all patients. Patients with no setup 
error on the first digital portal image were che-
cked weekly. Patients with set-up errors on the 
digital portal images were checked with repeate-
dly imaging. Patients without set-up errors on the 
repeat imaging were checked by orthogonal ima-
ges weekly. Patients classified as intermediate and 
high-risk group underwent to androgen blockage. 
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The androgen blockage was done with goserelin 
acetate 3.6mg. A total of 6 and 24 months of an-
drogen blockage (neoadjuvant, concomitant and 
adjuvant) were administered for patients classified 
as intermediate and high-risk group, respectively.

End points
 The primary endpoint of this study was to 

compare the clinical outcomes of prostate cancer 
patients treated by 3D-CRT and IMRT. The bio-
chemical control was defined as nadir +2ng/mL, 
according to PHOENIX criteria (12). Late toxicity 
was defined as any symptom beginning after 3 
months of treatment. The RTOG system was used 
to score the toxicity (13). The evaluation after RT 
included serum PSA, and documentation of treat-
ment-related toxicity at 3-6 months for the first 5 
years and annually thereafter.

Statistical analysis

Continuous and dichotomic variables 
were expressed as mean/standard deviation, and 
proportions, respectively. Comparison between 
proportions was performed with chi square test. 
The Kaplan-Meier method was used to estimate 
the biochemical control and late toxicity over the 
time. Log-rank test was used to estimate the pro-
portion the event between different groups over 
the time. The biochemical recurrence-free survival 
(bRFS), distant metastases-free survival (DMFS), 
and overall survival (OS) were the outcomes eva-
luated. The intervals to PSA recurrence, metasta-
sis, and death were all defined relative to the end 
of RT until the event of interest, death, or last-
-follow-up visit. Statistical Analysis Systems sof-
tware (SPSS) was used to perform all the statistical 
analysis. A p value <0.05 was considered statisti-
cally significant.

RESULTS

Between January 2010-2017, 485 pa-
tients with diagnosis of prostate cancer treated 
by radiotherapy fulfilled the inclusion criteria of 
this study. All patients were treated by radiation 
therapy restricted to the prostate gland ± seminal 
vesicles combined or not with ADT. The RT total 

dose ranged from 74Gy to 78Gy; 254 patients 
were treated with 3D-CRT and 231 with IMRT 
technique. Table-1 describes the patient charac-
teristics of this cohort. The groups were homo-
geneous with no significant differences for risk 
group, age, PSA level, Gleason score, RT dose 
and follow-up time (p>0.05).

bRFS, DMFS and OS
 The median follow-up time was 51 months 

in the IMRT group and 50 months in the 3D-CRT 
group. The 5-year bRFS for all risk groups with 
IMRT and 3D-CRT was 86.1% vs. 87.4 % (p=0.665), 
Figure-1a. The 5-year OS and DMFS was 92.3% 
and 89.9 % with no significant difference betwe-
en IMRT (OS-92.5% and DMFS-89%) and 3D-CRT 
(OS-92.5% and DMFS-90.6%), Figures-1b and c.

 Considering the risk-groups, no significant 
difference for low, intermediate-and high -risk 
groups between IMRT (low-95.3%, intermedia-
te-86.2% and high-73%) and 3D-CRT (low-96.4%, 
intermediate-88.2% and high-76.6%, p=0.448) 
was observed (Figures 2a-c). During the follow-up 
37 (7.6%) patients died with 22 (4.5%) died related 
to prostate cancer, and 49 (10.1%) patients deve-
loped metastases, as described in Table-2.

Late toxicity
 Patients of 3D-CRT group experienced a 

rate of grade ≥2 late gastrointestinal (GI) toxicity 
of 24%, compared with a rate of 8.2% in patients 
treated with IMRT (0.0001). The rate of grade ≥2 
late GU toxicity of 3D-CRT was 15.4% compared 
to 12.6% of the IMRT group (p=0.850). There were 
cases of grade ≥3 late GI (3) or GU (1) toxicities 
in 3DRT arm and no case in IMRT. All grade ≥3 
late toxicities developed until 36 months from the 
ending of the radiotherapy. Table-3 describes the 
maximal late toxicity according to the RT treat-
ment group.

DISCUSSION

 Over the past decade’s radiation therapy 
has experienced a great technological advance 
which have allowed safe escalation of radiation 
dose for localized prostate cancer (1, 2, 4). Many 
clinical trials were conducted to test the value of 
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dose-escalated radiation therapy (≥74Gy) compa-
red to conventional dose (70Gy) (2). Based on tho-
se clinical trials, we can conclude that dose esca-
lation improves the biochemical control, with an 
increase in the rate of late gastrointestinal toxicity 
and no benefit for overall survival (2).

 Apart from the one trial that used proton 
beam therapy, all other studies used 3D-CRT to 
deliver a dose higher than 74Gy to the prostate 

gland, and IMRT was not available or allowed in 
none of them (2).

 IMRT has been consistently associated 
with a lower rate of late rectal toxicity compared 
with 3D-CRT in patients receiving definitive RT 
for localized prostate cancer (4, 6-9).

 In a propensity score-adjusted analysis of 
Surveillance, Epidemiology, and End Results from 
2000 to 2009, Sheets et al. demonstrated a reduc-

Table 1 - Characteristics of prostate cancer in both treatment groups.

Group 3D-CRT
254

IMRT
231

P value

Age 70.5 (± 8.4) 70.9 (± 7.7) 0.578

iPSA 15.8 (± 18) 14.2 (± 16) 0.302

Tumor stage* 0.850

T1a-T1c 95 (37.5) 99 (43)

T2a-T2c 134 (52.7) 113 (49)

T3a-T4 25 (9.8) 18 (8)

Gleason Score 0.961

≤6 127 (50) 123 (53)

7 88 (34.5) 77 (33)

8-10 39 (15.5) 31(13.5)

Risk Group 0.472

Low 84(33) 85(37)

Intermediate 93(36) 87(38)

High 77(31) 59(25)

RT dose 0.429

74 Gy 87(34) 71(31)

76 Gy 100(39) 87(37)

78 Gy 67(27) 73(32)

Androgen blockage** 0.706

Yes 161(64) 150 (66)

No 90 (36) 78 (34)

Follow up 51 (38-72) 49 (36-69) 0.08

* One single patient from high-risk group had not information about the tumor stage.
** Four patients from IMRT group classified as intermediated or high-risk group and nine from 3DRT group did not received androgen blockage. 
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Figure 1 - a) bRFS, b) Overall survival, c) distant metastases free survival comparing 3d-CRT versus IMRT, blue line 3D-CRT 
and green line IMRT.

C

A B

tion in the late gastrointestinal toxicity due to the 
use of IMRT compared with 3D-CRT (14). In the 
present study we also confirm the better rate of late 
GI toxicity with IMRT over 3D-CRT using a con-
ventional fractionation schedule with a total dose 
≥74Gy. Although other single-institution studies 
have also reported a reduction in toxicity with the 
use of IMRT compared with 3D-CRT, the interpreta-
tion of their outcomes are complicated by using di-
fferent radiation doses, different treatment volumes 
and short follow-up time (6, 8). However, even with 
these differences, our data also suggest that there is 

no difference in late GU toxicity between 3D-CRT 
and IMRT with total dose ≥74Gy.

 The probable explanation for the absence 
of late GU toxicity with IMRT can be associated 
to the fact that the bladder neck and prostate ure-
thra are unavoidably part of the treatment volume 
in both techniques. Moreover, the daily variation 
of the bladder filling during radiotherapy course 
makes difficult the translation of the dosimetric 
advantage with IMRT into clinical benefit over 
3D-CRT. Finally, IMRT produces more heteroge-
neous dose within the target volume and daily 
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Figure 2 - bRFS comparing 3D-CRT versus IMRT by risk group, a) low, b) intermediate, c) high-risk group.

C

A B

set-up errors and the hot spot dose close to the 
urethra can contribute to this dosimetric advanta-
ge from IMRT disappear clinically when compared 
with 3D-CRT.

 The five years bRFS for the low-(95%)/in-
termediate-risk group (88%) of the present study 
is equivalent to the results of other authors who 
used similar radiation total dose (15). For instance, 
in another cohort of Brazilian’s patients with in-
termediate-high risk prostate cancer treated with 
a dose-escalation (74-80Gy) IMRT technique, the 
biochemical control was 89% in 5 years (15).

 Currently, in developed countries IMRT 
is considered the standard radiation technique to 

treat prostate cancer. Recent surveys show that 
more than 90% of radiation oncologists in the 
USA use IMRT to treat prostate cancer (16). In 
opposite, developing countries like Brazil do not 
cover the IMRT for patients who are users of the 
public health system. However, even with no co-
verage by the public health system, some public 
Brazilian`s institutions compromised with the 
medical educational and medical resident pro-
grams have the technology and offer it to tre-
at their patients without any reimbursement for 
that (17). We hope that our data can contribute 
to further studies on cost effectiveness analysis 
to try to change that reality.
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CONCLUSIONS

The present series is the first homogeneous 
cohort of prostate cancer treated by IMRT or 3D-
-CRT that compares the treatment outcomes with 
a long-term follow-up. Our data show that both 
techniques with a dose between 74-78Gy produce 
an excellent biochemical control. However, IMRT 
was associated with a lower rate of late GI toxicity 
than 3D-CRT. In our data no significant differen-
ce was observed for late GU toxicity between the 
treatment techniques, we hypothesized that the 
inclusion of bladder neck and urethra in the target 
volume for both techniques and the variation of 

the bladder filling during the radiation course can 
contribute for this finding. Further studies with 
IGRT with cone beam CT are necessary to confirm 
or not this hypothesis.
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ABSTRACT

Purpose: To establish whether the citrate concentration in the seminal fl uid ([CI-
TRATE]) measured by means of high-resolution nuclear magnetic resonance spectros-
copy (1HNMRS) is superior to the serum prostate-specifi c antigen (PSA) concentration 
in detecting of clinically signifi cant prostate cancer (csPCa) in men with persistently 
elevated PSA.
Materials and Methods: The group of patients consisted of 31 consecutively seen men 
with histological diagnosis of clinically localized csPCa. The control group consisted 
of 28 men under long-term follow-up (mean of 8.7 ± 3.0 years) for benign prostate 
hyperplasia (BPH), with persistently elevated PSA (above 4 ng/mL) and several prostate 
biopsies negative for cancer (mean of 2.7 ± 1.3 biopsies per control). Samples of blood 
and seminal fl uid (by masturbation) for measurement of PSA and citrate concentra-
tion, respectively, were collected from patients and controls. Citrate concentration in 
the seminal fl uid ([CITRATE]) was determined by means of 1HNMRS. The capacities of 
PSA and [CITRATE] to predict csPCa were compared by means of univariate analysis 
and receiver operating characteristic (ROC) curves.
Results: Median [CITRATE] was signifi cantly lower among patients with csPCa compared 
to controls (3.93 mM/l vs. 15.53 mM/l). There was no signifi cant difference in mean PSA 
between patients and controls (9.42 ng/mL vs. 8.57 ng/mL). The accuracy of [CITRATE] 
for detecting csPCa was signifi cantly superior compared to PSA (74.8% vs. 54.8%). 
Conclusion: Measurement of [CITRATE] by means of 1HNMRS is superior to PSA for 
early detection of csPCa in men with elevated PSA.
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INTRODUCTION

The practice of performing systematic 
biopsies in all men with elevated serum total pros-
tate-specifi c antigen (PSA) levels causes unaccep-
table rates of over diagnosis and overtreatment 

of clinically insignifi cant prostate cancer (1). In 
recent years, the volume of prostate tumors detec-
ted by means of PSA has decreased, consequently, 
PSA has been more correlated with prostate gland 
volume than with tumor volume (2). For this re-
ason, a large population of men with persistently 
elevated PSA and one or more negative prostate 
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biopsies are now at risk of developing clinically 
significant prostate cancer (csPCa) (3, 4).

 These facts, in addition to the financial 
cost, morbidity risk and emotional problems asso-
ciated with repeated prostate biopsies, point to the 
need for developing noninvasive and more accura-
te alternatives to the PSA-digital rectal exam (DRE) 
combination for prostate cancer (PCa) detection.

 Most investigators seeking such alternati-
ves have focused on identifying plasma tumors or 
genetic markers. However, recent studies point to 
a possible marker in the seminal fluid (5, 6).

 The aim of the present study was to es-
tablish whether the citrate concentration in the 
seminal fluid ([CITRATE]) is superior to PSA for 
detection csPCa in men with elevated PSA.

MATERIAL AND METHODS

Trial design and participants
 This study was conducted to assess a diag-

nostic test and was approved by the Ethics Com-
mittee of the institution. All participants signed a 
free and informed consent form. The distribution 
of patients and controls and the flowchart of ex-
clusion and follow-up of the participants are sho-
wn in Figure-1. The Epstein criteria were applied 
for determining whether prostate cancer was cli-
nically insignificant (7).

Measurement of PSA and [CITRATE]
 Blood samples were collected from pa-

tients and control immediately before collection 
of seminal fluid and any manipulation of the 
prostate for measurement of PSA levels. PSA was 
measured using a chemiluminescence assay (AD-
VIA Centaur CP, Siemens Healthcare Diagnostics 
Inc., Tarrytown, NY 10591-5097 USA) according 
to the manufacturer’s instructions.

 Semen samples for measurement of [CI-
TRATE] were collected from patients and controls 
by means of masturbation. For this purpose, the 

Figure 1 - Distribution of patients and controls and the flowchart of exclusion and follow-up of the participants.
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participants were requested to abstain from eja-
culating for at least three days, sample collection 
was performed at least six weeks after prostate 
biopsy. Those men who had made previous use of 
oral phosphodiesterase type 5 inhibitors to achie-
ve or sustain erection were instructed to use the 
medication one hour before sample collection.

 The volume of the seminal fluid samples 
was measured, and the samples were then pipet-
ted in 0.5mL aliquots into cryogenic vials sealed 
within polypropylene tube packages and stored 
in liquid nitrogen tanks. The samples were then 
lyophilized using a vacuum lyophilizer (Labiconc 
lyophilizer, with a 1kg ice capacity and a V8 va-
cuum pump, Edwards do Brasil) and were stored in 
a refrigerator at approximately 4ºC until submit-
ted to high-resolution magnetic nuclear resonance 
spectroscopy (1HNMRS).

 To measure [CITRATE], a calibration cur-
ve was elaborated using standard citrate solu-
tions with TSP (3-trimethylsilylpropionic-2, 2, 
3, 3d acid sodium salt) as the internal standard. 
Nine standard solutions of citrate in heavy wa-
ter (D2O) were prepared at concentrations of 4, 
20, 40, 60, 80, 100, 120, 160 and 200mM in the 
presence of 5.93mM TSP. Aliquots of 0.5mL of 
each such concentrations were separately pipet-
ted into 5mm nuclear magnetic resonance (NMR) 
tubes, and the high-resolution nuclear magnetic 
resonance (1HNMR) spectra were immediately 
acquired. The calibration curve was obtained by 
plotting the ratio of the relative area of citrate to 
the relative area of the internal standard, both 
obtained in the 1HNMR spectrum as a function 
of the citrate concentration.

 Immediately before the analyses, the lyo-
philized seminal fluid samples were redissolved 
in 1mL of 5.93mM TSP in D2O and transferred 
to 5mm NMR tubes. The 1HNMR spectra were 
obtained using a Varian Mercury plus BB spec-
trometer at 300.059MHz for 1H equipped with a 
5mm direct detection probe with field gradient, at 
room temperature (~23ºC) and referenced relative 
to TSP (δ 0.00ppm). In total, 64 flow induction 
decays (FIDs) with 28.450 data points (np) and 
3.908Hz of spectral width (sw) were collected from 
each sample, with 45º pulses and a recycle time 

(d1) of 10s. To improve the signal/noise ratio, an 
exponential apodization function was applied to 
the flow induction decay (FID), resulting in line 
broadening (lb) of 1Hz. Next, the baseline of the 
spectra was corrected, and the resonance signals 
of citrate (four lines) and TSP were integrated.

Minimal risk of occult PCa among controls
 The controls were followed every six 

months, with DRE, PSA, free PSA, calculation of 
percent free PSA, calculation of the speed of PSA 
rise, calculation of PSA density using the prosta-
te volume measured in previous prostate biopsy. 
Biopsy of at least 12 prostate fragments was per-
formed in controls with suspicious abnormalities 
in the aforementioned tests. Biopsy was repeated 
in controls with atypical small acinar proliferation 
(ASAP), controls with prostatic intraepithelial ne-
oplasia (PIN) and controls in whom the previously 
mentioned abnormalities persist.

 Until seminal fluid collection, the con-
trol group consisted of 32 men under long-term 
follow-up (mean of 2.9±2.2 years) for benign 
prostate hyperplasia (BPH), with persistently ele-
vated PSA and several prostate biopsies negative 
for cancer (mean of 2.2±1.2 biopsies per control). 
Due to the risk of occult PCa, after collection of 
seminal fluid, these 32 controls continued to be 
prospectively followed-up at the outpatient clinic 
according to the protocol described above, for a 
mean time of 6.2±2.0 years. In 15 controls it was 
necessary to repeat the prostate biopsy (22 biop-
sy procedures) and PCa was diagnosed in four of 
them, which were excluded from the study. In nine 
controls it was necessary to introduce finasteride 
or dutasteride and all presented a significant re-
duction of PSA. Six controls underwent prosta-
tectomy or transurethral resection of the prostate, 
with significant decrease of PSA as well, and ana-
tomopathological examination evidenced benign 
disease in all of them (Figure-1).

 At the end of the study, the sample size 
consisted of 31 patients ranging from 47 to 73 
years old and serum PSA levels ranging from 3.67 
to 17.50ng/mL. The control group consisted of 28 
men ranging from 51 to 75 years old and PSA 
levels ranging from 4.15 to 15.50ng/mL. Mean 
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follow-up for the control group was 8.7 years with 
several prostate biopsies negative for PCa (mean 
of 2.7±1.3 biopsies per control). The characteris-
tics of the 28 controls are described in Table-1.

Statistical analysis

 A significance level of p <0.05 and a 95% 
confidence interval (CI) were adopted in all analyses. 
Analysis was performed using the statistical software 
Medcalc for Windows version 9.5.2.0 (Medcalc Sof-
tware, Mariakerke, Belgium).

 The required sample size was calculated 
from a similar study (5) which measured [CITRATE] 
by 1HNMRS in 21 patients with PCa and 16 controls 
and found an area under the ROC curve (AUC) of 
[CITRATE] for PCa detection of 0.81. For α-level of 
0.05 and for β-level of 0.20 (statistical power of 80%), 
the sample size calculated was 27 controls and 27 
patients.

 The T-test (when accepted to normality) and 
the Mann-Whitney U test (when rejected normality) 
were used to compare means and medians, respecti-
vely, between groups. The capacity of PSA and [CI-
TRATE] to predict csPCa was assessed by means of 
sensitivity, specificity and ROC (receiver operating 
characteristic) curves. The AUC were compared as 
described by Hanley & McNeil (1983) (8).

RESULTS

 The characteristics of patients and con-
trols and the comparison between groups (csPCa 
and BPH) are described in Table-2. [CITRATE] was 
significantly lower in the patient group compared 
to the controls. There were no differences betwe-
en the groups relative to the remaining variables 
(age, serum PSA and volume of seminal fluid).

 Figure-2 depicts the ROC curves corres-
ponding to variables PSA and [CITRATE] and the 
comparison of the AUC. The AUC of [CITRATE] 
to detect csPCa was superior compared to PSA 
(p=0.032).

 The cutoff points and specificity of [CI-
TRATE] and PSA to detect csPCa relative to arbi-
trary values of sensitivity are described in Table-3.

DISCUSSION

 Under normal conditions, the glandular 
epithelial cells in the peripheral region of the 
human prostate are able to accumulate large 
amounts of zinc and to synthesize, store and 
secrete extraordinarily large amounts of citra-
te. The hyperplastic prostate (BPH) is also able 
to accumulate zinc and to produce citrate. The 
development of PCa necessarily involves me-
tabolic changes, whereby the malignant cells 
become unable to accumulate zinc and citrate. 
Parallel to the reduction in the intracellular ci-
trate concentration, the citrate levels decrease 
in the prostatic fluid and, consequently, in the 
seminal fluid (9-18).

 The normal value of the citrate concen-
tration in the seminal fluid ([CITRATE]) depends 
on the methodology used for measurement. A 
study (19) that evaluated 30 healthy young men 
(mean age 38.03±10.06 years), using a methodo-
logy identical to that of the current study to me-
asure [CITRATE], found a median of [CITRATE] 
in these men of 44.68mM/l. In the current study, 
median [CITRATE] was 3.95-fold higher in con-
trols with BPH than in patients with PCa (15.53 
vs. 3.93mM/l, p=0.0011).

 The inability of PCa cells to accumula-
te zinc and to produce citrate, and the capacities 
of the cells of the hyperplastic prostate (BPH) to 

Table 1 - Characteristics of the 28 controls included in 
the study.

Characteristics of the 28 controls Mean ± standard 
deviation

Length of follow-up (years) 8.7±3.0

Number of prostate biopsies per control 2.7±1.3

Serum PSA (ng/mL) 8.57±3.17

Percent free PSA (%) 17.09±5.62

Prostate volume (cc) 68.13±26.71

PSA density (ng/mL/cc) 0.14±0.07

Positive linear correlation was identified between serum PSA and number of 
prostate biopsies in the 28 controls (correlation coefficient: 0.534; p= 0.005)
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accumulate zinc and to produce, store and secrete 
citrate are the bases for the advantage of [CITRATE] 
over PSA as a diagnostic test for PCa detection. The 
reason for this advantage is that PSA is elevated in 
both PCa and BPH, while [CITRATE] is decreased in 
PCa, remaining elevated in BPH only (14).

Table 2 - Comparison of age (years), PSA (ng/mL), seminal fluid volume (SF) (mL) and [CITRATE] (mm/l) in men with 
BPH and csPCa.

Variable BPH
28 controls (47%)

Mean (SD)

csPCa
31 patients (53%)

Mean (SD)

p value

Age (years) 64.46
(7.02)

63.39
(6.38)

0.5392*

PSA (ng/mL) 8.57
(3.17)

9.42
(3.85)

0.3623*

SF volume (mL) 1.52
(0.98)

1.35
(1.12)

0.5402*

[CITRATE] (mM/L) 24.58
(22.17)

Median = 15.53
IR = 5.71-39.71

7.60
(10.22)

Median = 3.93
IR = 1.38-10.74

0.0011 **

* T-test
** Mann-Whitney U test
SD = Standard Deviation
IR = Interquartile Range

Figure 2 - ROC curves corresponding to variables [CITRATE] and PSA and comparison of the areas under the curve.

 Taking those facts into consideration, BPH 
represents a potential cause of false-negative re-
sults in the use of [CITRATE] for the detection of 
PCa (high [CITRATE] in the presence of PCa). Ho-
wever, the increase of the citrate concentration in 
the central zone of the hyperplastic prostate is not 
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sufficient to “mask” the decrease of the citra-
te concentration in the malignant cells in the 
peripheral zone of the gland. According to the 
currently available evidence, the prostatic fluid, 
even in the presence of BPH, reflects the meta-
bolic conditions of the peripheral zone of the 
prostate (15).

 The aforementioned characteristics of the 
marker measured in the seminal fluid account for 
the results of both this and another study (5), in 
which the median [CITRATE] was lower in the 
patients with PCa compared to the controls and 
the AUC of [CITRATE] to detect PCa was superior 
compared to PSA. In the present study, the respec-
tive AUC of [CITRATE] and PSA to detect csPCa 
were 0.748 and 0.548. In Kline et al. (5), the res-
pective AUC of [CITRATE] and PSA to detect PCa 
were 0.81 and 0.61.

 In addition to the larger sample size, ano-
ther advantage of the present study compared to 
Kline et al. (5) is that all of the participants in 
the control group had negative biopsies for PCa 
(2.7±1.3 biopsies per control) and were followed 
up prospectively (8.7±3.0 years), before and after 
collection of the seminal fluid, with assessment of 
the speed of PSA rise, percent free PSA (%fPSA), 
PSA density and additional biopsies as needed, 
thus minimizing the risk of false-negative biopsy 
results (occult PCa).

 In Kline et al. (5), the control group inclu-
ded young men under 30 years old and men with 
PSA above 4ng/mL who had never been submitt-
ted to biopsy. These characteristics of the controls 
partially account for the greater AUC of PSA to 
detect PCa (0.61) compared to the present study 

(0.548). Another study (3), which assessed diag-
nostic tests for PCa detection, in which the cha-
racteristics of the control group were similar to the 
characteristics in the present study, found that the 
AUC of PSA to detect PCa was 0.524, and thus, 
quite close to the AUC measured in the present 
study (0.548).

 Currently, there are numerous options to 
improve early detection as compared to a purely 
prostate-specific antigen (PSA)-based approach. 
All have strengths and drawbacks. In addition to 
repeating the PSA and performing clinical work-
-up (digital rectal examination and estimation of 
prostate volume), additional tests investigated in 
the initial biopsy setting are: %fPSA, Prostate He-
alth Index (Phi), 4-kallikrein score (4KScore), Se-
lectMDx, and Michigan Prostate Score and in the 
repeat setting: %fPSA, Phi, 4KScore, Prostate Can-
cer Antigen 3 (PCA3), and ConfirmMDx (20). With 
the exception of %fPSA, all these biomarkers are 
costly and are scarcely available in our country.

 The 2016 National Comprehensive Cancer 
Network (NCCN) guideline recommends any of the 
following reflex tests (blood) to follow an eleva-
ted PSA >3ng/mL: %fPSA, 4K Score or Phi (21). 
Recent diagnostic accuracy studies assessing a 
%fPSA (22), 4KScore (23) and Phi (22) showed an 
AUC of 0.63, 0.72 and 0.74, respectively, for PCa 
detection. Those values are lower than the ones of 
the AUC of [CITRATE] for csPCa detection measu-
red in the present study (0.748).

 Although there have been a multitude of 
potential biomarkers that in preliminary studies 
were proven to be better than PSA, there are few 
studies of diagnostic accuracy for csPCa detection 

Table 3 - Specificity and cutoff points of [CITRATE] and PSA for arbitrary values of sensitivity relative to detection of csPCa.

% Sensitivity
% detected csPCa

[CITRATE] (mM/l) 
cutoff point

% [CITRATE] 
Specificity

PSA (ng/mL) cutoff 
point

% PSA Specificity

95.0 29.75 39.29 4.21 17.86

90.0 14.75 50.00 4.55 21.43

75.0 9.92 64.29 6.55 28.57

50.0 3.93 82.14 7.87 46.43

25.0 2.27 89.29 13.05 96.43
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that evaluated men with persistently elevated PSA 
and several prostate biopsies negative for PCa. A 
study (3), which assessed diagnostic tests for PCa 
detection (any grade), in which the characteristics 
of the control group were similar to the charac-
teristics in the present study, found that the AUC 
of PCA3 to detect PCa was 0.68, therefore, lower 
than that of [CITRATE].

 Available results about the PCA3 showed 
its usefulness to decide the repetition of biopsy in 
patients with a previous negative result, although 
its relationship with the aggressiveness of the tumor 
is controversial. On the other hand, recent diagnos-
tic accuracy studies assessing a 4K Score and Phi 
showed an AUC ranging from 0.71 to 0.74 for high-
-grade PCa detection (24, 25). Those values are si-
milar to the ones of the AUC of [CITRATE] for csPCa 
detection measured in the present study (0.748).

 The use of Prostate Imaging Reporting and 
Data System Version 2 (PI-R ADS-v2) with multi-
parametric magnetic resonance imaging (mpMRI) 
for the detection of PCa appears to have good 
diagnostic accuracy in patients with PCa lesions 
with high sensitivity (0.85) and moderate specifi-
city (0.71) (26). However, the decision of whether 
to perform PI-RADS-v2 in this setting must also 
take into account the results of biomarkers, cost, 
as well as the availability of high quality mpMRI 
interpretation (27).

 Therefore, there are numerous tests avai-
lable that can help increase the specificity of PSA, 
in the initial and repeat biopsy setting, all coinci-
dent with a small decrease in sensitivity of detec-
ting high-grade cancer. PI-RADS-v2 with mpMRI 
is an important diagnostic adjunct. Cost effective-
ness is crucial. The way forward is a multivariable 
risk assessment on the basis of readily available 
clinical data, potentially with the addition of PSA 
subforms, preferably at low cost (20).

 The cost, in Canadian dollars, of measuring 
[CITRATE] is only $50.00 (28). On the other hand, 
the cost, in Canadian dollars, of Phi, PCA3 and 4K 
Score are higher, respectively, $150.00, $385.00 
and $800.00 (29). In this way, due to the low cost 
and good accuracy of [CITRATE] for csPCa detec-
tion, it could be included this new biomarker to 
be used for the multivariable risk assessment in 
the initial and repeat biopsy setting or to select 

patients who will perform the PI-RADS-v2 with 
mpMRI. Future studies comparing accuracy of 
[CITRATE] with that of PI-RADS-v2 for detecting 
csPCa should also be encouraged. Measurement of 
[CITRATE] may also be evaluated in future studies 
as a prognostic biomarker of PCa.

 Compared to serum PSA, measurement of 
[CITRATE] is disadvantageous relative to the prac-
tical aspects of sample collection and cannot be 
used in the follow-up of patients with PCa subjec-
ted to radical prostatectomy or of men with BPH 
subjected to surgery who subsequently develop 
retrograde ejaculation.

 Erectile dysfunction and/or ejaculation 
problems further make the collection of seminal 
fluid difficult. In the present study, samples could 
not be collected through masturbation in 34% 
of the patients and 18% of the controls. In such 
cases, the samples might be collected following 
transrectal massage of the prostate. Kline et al. (5) 
observed a non-significant diagnostic difference 
between using citrate concentration from seminal 
fluid or prostatic fluid for PCa detection. In the 
present study, collection of seminal fluid through 
masturbation was preferred due to the difficulties 
involved in the collection of prostatic fluid follo-
wing transrectal massage of the prostate. Some 
authors consider (6) that the use of prostatic fluid 
as a tumor marker for PCa detection might be un-
feasible as a function of the need of strong trans-
rectal massage of the prostate to collect the bio-
logical material, which might cause discomfort to 
the men, and thus might not be tolerated as a rou-
tine test. To minimize such discomfort, an alter-
native might be to collect prostatic fluid through 
transrectal massage with the patient under seda-
tion immediately before a surgical biopsy indica-
ted due to elevated PSA or abnormal findings on 
DRE. In such cases, the citrate concentration in the 
prostatic fluid might serve as a further criterion to 
reinforce the need to repeat the prostate biopsy.

 Considering the importance of the early 
diagnosis of cases of potentially curable PCa, the 
use of cutoff points resulting in high sensitivity 
without any loss of specificity is interesting. In 
the present study, for the cutoff points associated 
with high rates of sensitivity, the specificity rates 
of [CITRATE] were more than twice as high com-
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pared to PSA, resulting in a reduction of the num-
ber of unnecessary prostate biopsies by at least 
50%. The specificities of both tests were similar at 
the lower levels of sensitivity, however, such le-
vels are not interesting in actual practice because 
many cases of potentially curable PCa will not be 
diagnosed (Table-3).

 The introduction of new tumor markers in 
clinical practice is complex and includes several 
stages, i.e., transition from the stage of discovery 
to pre-validation in retrospective and prospective 
studies, validation in multicenter studies, approval 
by regulatory agencies, and finally commerciali-
zation and release to the final users (30).

CONCLUSIONS

 Mensuration of [CITRATE] by means of 
1HNMRS is superior to PSA for detection of csPCa 
in men with elevated PSA. However, multicenter and 
prospective studies with larger samples, are needed.
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ABSTRACT

Introduction: To evaluate the infl uence of previous experience as bed-side assistants 
on patient selection, perioperative and pathological results in robot assisted laparo-
scopic radical prostatectomy.
Materials and Methods: The fi rst 50 cases of two robotic surgeons were reviewed 
retrospectively. Group 1 consisted of the fi rst 50 cases of the surgeon with previous 
experience as a robotic bedside assistant between September 2016-July 2018, while 
Group 2 included the fi rst 50 cases of the surgeon with no bedside assistant experi-
ence between February 2009-December 2009. Groups were examined in terms of 
demographics, prostate volume, presence of median lobe, prostate specifi c antigen 
(PSA), preoperative Gleason score, positive core number, clinical stage, console sur-
gery time, estimated blood loss, postoperative Gleason score, pathological stage, 
positive surgical margin rate, postoperative complications, length of hospital stay 
and biochemical recurrence rate.
Results: Previous abdominal surgery and the presence of median lobe hypertrophy 
rates were higher in Group 1 than in Group 2 (20% vs. 4%, p=0.014; 24% vs. 6%, 
p=0.012; respectively). In addition, patients in Group 1 were in a higher clinical 
stage than those in Group 2 (cT2: 70% vs. 28%, p=0.001). Median console surgery 
time and median length of hospital stay was signifi cantly shorter in Group 1 than 
in Group 2 (170 min vs. 240 min, p=0.001; 3 vs. 4, p=0.022; respectively). Clavien 
grade 3 complication rate was higher in Group 2 but was statistically insignifi cant.
Conclusion: Our fi ndings might refl ect that previous bedside assistant experience 
led to an increase in self-confi dence and the ability to manage troubleshooting and 
made it more likely for surgeons to start with more diffi cult cases with more chal-
lenging patients. It is recommended that novice surgeons serve as bedside assistants 
before moving on to consoles.
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INTRODUCTION

Robotic surgery continues to advance and 
promises to play an increasingly large role in the 
fi eld of urology. The advantages of this technol-

ogy, such as low perioperative blood loss, low 
postoperative pain, short hospital stays, and faster 
patient recovery, has made it more common in 
prostate cancer treatment (1). However, its use has 
also lead to questions about how best to improve 
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the skills of robotic surgeons and which training 
methods are most suitable for skill acquisition.

 In the last two decades, urologic oncology 
surgery training in minimally invasive and robo-
tic techniques has become more important. The-
refore, various training models, such as wet/dry 
laboratories (2), animal models or human cadavers 
(3), virtual reality simulators (4, 5) and mentorship 
programmes (6) have been utilized.

During open surgery, the mentor and sur-
geon actively collaborate in the operative field. 
However, in robot assisted laparoscopic radi-
cal prostatectomy (RALRP), only one person can 
seat at the console, and if it is not a dual conso-
le system, the mentor guides the console surge-
on verbally to improve his or her learning curve. 
If the surgeons have prior experience in robotic 
surgery and become familiar with the difficulties 
and tricks of the surgery earlier, the learning cur-
ve for robotic surgery might be positively affec-
ted and improve (7). However, there exists a lack 
of adequate data regarding the impact of console 
surgeon’s previous bed-side assistance experience 
on the learning curve and their choice for more 
challenging patients for their initial surgeries with 
RALRP. The aim of the current study is to evaluate 
whether the previous experience of console surge-
ons as bed-side assistants affects their patient se-
lection and perioperative and oncological results 
in RALRP.

MATERIALS AND METHODS

After local ethics committee approval, the 
first 50 cases of two robotic surgeons were re-
viewed retrospectively. Group 1 included the first 
fifty cases of a surgeon who had robotic bedside 
assistance experience (at least 150 cases) between 
September 2016-July 2018, while Group 2 inclu-
ded the first fifty cases of a surgeon who had open 
radical prostatectomy experience (at least 300 ca-
ses) but no bedside assistance experience between 
February 2009-December 2009. The cases of both 
surgeons were completed with the same transperi-
toneal approach with 5 ports (1 camera, 3 robotics 
and 1 assistant).

Demographic data were included: age, 
comorbidities, history of abdominal and prosta-

te surgery, preoperative prostate specific antigen 
(PSA) levels, Gleason scores and positive cores 
in transrectal ultrasound prostate biopsy, prosta-
te volume, presence of median lobe and clinical 
stage. Median lobe was defined as any prostatic 
tissue protruding into the bladder neck anteriorly 
and searching for the ureteric orifices before com-
pleting the posterior neck incision above them. 
In addition, estimated blood loss, console surgery 
time, length of hospital stay, oncological data in-
cluding pathological stage, surgical margin posi-
tivity and biochemical recurrence in postoperative 
first year were also reviewed. Biochemical recur-
rence was defined as a postoperative PSA value 
of ≥0.2ng/mL in the follow-up period which was 
measured in postoperative 1st month and 3 month 
intervals in the following period.

 The comorbidities of the patients were 
calculated according to the modified Charlson co-
morbidity index (MCCI). The console surgery time 
was measured from the time the surgeon started 
using the console hand pieces to the time of remo-
val of the instruments from the patient.

 Statistical analyses were performed using 
the SPSS 21.0 (IBM, NY, USA) statistical program. 
The Kolmogorov-Smirnov test was used to evalu-
ate the appropriateness of data to normal distri-
bution. For variables with non-normal distribu-
tion, the medians (min-max) were calculated and 
displayed. Categorical variables were displayed 
as number of cases (n) and percentage (%). The 
variables were grouped when necessary in order 
to interpret the statistical analysis. We compared 
continuous data in each group using independent 
samples t test or Mann-Whitney U test and cate-
gorical data using chi-square test or Fisher’s exact 
tests as appropriate. The level of statistical signifi-
cance was set at P <0.05.

RESULTS

 Both groups consisted of 50 patients. No 
statistically significant differences were found be-
tween the groups regarding age, MCCI, previous 
prostate surgery rates, prostate volume, PSA levels, 
preoperative Gleason score and positive core num-
ber (Table-1). Previous abdominal surgery and the 
presence of median lobe hypertrophy rates were 
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higher in Group 1 (20% vs. 4%, p=0.014; 24% vs. 
6%, p=0.012; respectively). In addition, patients 
in Group 1 were in a higher clinical stage (T2: 
70% vs. 28%, p=0.001). When we evaluated the 
perioperative and postoperative results, we found 
no difference in terms of estimated blood loss, 
postoperative blood transfusion and complication 
rates, postoperative Gleason score, surgical mar-
gin positivity and PSA recurrence rates (Table-2). 
Median console surgery time was shorter in Group 
1 than in Group 2, and the difference was statisti-
cally significant (170 min vs. 240 min, p=0.000, 
respectively). Furthermore, median length of hos-
pital stay was shorter in Group 1 than in Group 
2 (3 vs. 4 days, p=0.022, respectively). However, 
the pathological result was found to be higher 
in Group 2 than in Group 1 (pT3: 54% vs. 32%, 

p=0.026). In Group 1, Clavien grade 3 complica-
tion occurred in two patients who were admitted 
to the intensive care unit in the postoperative pe-
riod (one for respiratory arrest and the other for 
acute respiratory distress syndrome). Both of the 
patients were discharged without any sequela. 
In Group 2, four patients experienced Clavien 
grade 3 complications. One patient underwent 
cystoscopy under general anaesthesia due to 
spontaneous urethral catheter dislocation. Rectal 
and bladder injuries occurred in two patients and 
were repaired perioperatively with running closure 
of the mucosa and serosa with a 3-0 absorbable 
suture separately without any permanent sequela. 
One patient underwent nephrectomy for hydrone-
phrosis as a result of complication due to ureteric 
ligation at the time of surgery.

Table 1 - Comparison of preoperative data.

Group 1 (n=50) Group 2 (n=50) P

Age (years) [median (min-max)] 65.5 (51-74) 64 (45-76) 0.407*

MCCI [median (min-max)] 4 (3-6) 4 (2-6) 0.375*

Previous abdominal surgery, n(%) 10 (20) 2 (4) 0.014**

Previous prostate surgery, n(%) 2 (4) - 0.495***

Prostate volume (cc) [median (min-max)] 55 (24-120) 50 (18-100) 0.158*

Presence of median lob hypertrophy, n(%) 12 (24) 3 (6) 0.012**

PSA (ng/dL) [median (min-max)] 7.6 (6. 8-37.79) 6.43 (1.41-27) 0.461*

Preoperative Gleason score, n(%) 6 33 (66) 35 (70) 0.436***

7 15 (30) 10 (20)

8-10 2 (4) 5 (10)

Positive core (n) [median (min-max)] 4 (0-12) 3 (1-12) 0.437*

Clinical stage, n(%) T1b 1 (2) 0 (0) 0.001**

T1c 14 (28) 36 (72)

T2a 19 (38) 9 (18)

T2b 8 (16) 0 (0)

T2c 8 (16) 5 (10)

MCCI = Modified Charlson comorbidity index; PSA = Prostate specific antigen
* = Mann-Whitney U
** = Chi-Square Test
*** = Fisher’s Exact Test
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DISCUSSION

The proper utilization of RALRP first re-
quires proper training methods in robotic surgery. 
The most important aims of robotic surgery trai-
ning include optimizing surgical outcomes and 
patient safety and minimising surgical compli-
cations in the period of learning. The ideal per-
formance plateau, approximately 200-300 cases, 
is necessary for superior surgical outcomes, and 
suboptimal conditions may lead to medico-legal 
issues (8). For these reasons, training before sitting 
at the console and introductory courses are beco-
ming more important.

 Several virtual reality simulators have 
been used for various surgical skills and have been 

shown to positively affect different stages of sur-
gery (9). Dry-lab training is performed with simu-
lator tools that use non-human and non-animal 
models which have tissue-like synthetic material 
(10). Benson et al. evaluated the effect of a dry-lab 
training programme with 43 novice students and 
reported that ring transfer, suture placement and 
knot tying manoeuvres significantly improved 
with use of the procedure (11). Wet-lab exercises 
refer to the use of animal and cadaveric models, 
Sierra et al. showed that for training using wet-lab 
exercises, 69.2% of trainees displayed competen-
ce at performing robotic surgery and undertaking 
their first procedure at their institution (12).

 On the other hand, Moglia et al. reported 
an absence of consensus on the effectiveness of 

Table 2 - Comparison of peroperative and postoperative data.

Group 1 (n=50) Group 2 (n=50) P

Console surgery time (min) [median (min-max)] 170 (145-240) 220 (90-380) 0.001*

Estimated blood loss (cc) [median (min-max)] 135 (90-250) 200 (40-1000) 0.485*

Postoperative Gleason score, n(%) 6 24 (48) 30 (60) 0.678***

7 23 (46) 12 (24)

8-10 2 (4) 4 (8)

pT0 1 (2) 4 (8)

Pathological stage, n(%) T2a 4 (8) 7 (14) 0.026**

T2b 2 (4) 1 (2)

T2c 27 (54) 11 (22)

T3a 11 (22) 21 (42)

T3b 5 (10) 6 (12)

pT0 1 (2) 4 (8)

Positive surgical margin, n(%) 11 (22) 9 (18) 0.617**

Postoperative blood transfusion, n(%) 3 (6) 5 (10) 0.715***

Clavien ≥3 Complications, n(%) 2 (4) 4 (8) 0.678***

Length of hospital stay (day) [median (min-max)] 3 (2-10) 4 (3-11) 0.022*

Biochemical recurrence, n(%) 5 (10) 10 (20) 0.161**

* = Mann-Whitney U

** = Chi-Square Test

*** = Fisher’s Exact Test
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these simulations in skill acquisitions which are 
transferable when operating on real patients (13). 
Another limiting factor for using these training 
models is their high cost, which many institutions 
find prohibitive (8).

However, there is a lack of adequate data 
regarding the impact of console surgeon’s previous 
bed-side assistance experience on their learning cur-
ves. In our study, we found no difference in terms 
of estimated blood loss, postoperative blood transfu-
sion and complication rates, postoperative Gleason 
score, surgical margin positivity and PSA recurrence 
rates between the two groups. On the other hand, 
previous abdominal surgery and the presence of me-
dian lobe hypertrophy rates were higher in Group 
1. Patient selection requires greater attention for the 
initial cases of RALRP. Skarecky et al. suggested that 
early cases should have no previous history of ab-
dominal surgery and that surgeons should avoid the 
challenges of large median lobes (14). In other stu-
dies, the presence of a median lobe was a predictor 
of prolonged bladder neck division and correlated 
with prolonged operative time (15, 16). Cases of pre-
vious abdominal surgery has been associated with 
worse peri-operative outcomes, and surgeons with 
more experience are more likely to treat these pa-
tients (17). Our results can be explained by the fact 
that identifying the junction between the bladder 
neck and the prostate and dissection of adhesions 
was easier for the Group 1 surgeon because of this 
surgeon’s observance of various tricks and manipu-
lations during his or her bedside assistance, before 
commencing as a console surgeon.

 Robot assisted laparoscopic radical prosta-
tectomy following transurethral resection of pros-
tate (TURP) has been reported as more challenging 
for robotic surgeons because the extravasation of 
irrigation fluid leads to fibrosis and worse surgical 
planes (18, 19). Hung et al. uncovered an increa-
sed need for bladder neck reconstruction, longer 
vesicoureteral anastomosis times, higher major 
complication rates such as rectal injury, and infe-
riority about neurovascular bundle preservation, 
in patients who had previously undergone TURP 
(20). In our study, two patients in Group 1 had a 
previous TURP history, but no patients in Group 2 
had such a history, the difference was not statisti-
cally significant.

 Operation time is another important factor 
in robotic surgery, as we reported in our previous 
study, it decreases with more experience for both 
the console surgeon and the bedside assistant (21). 
Guzzo et al. reported that as the surgeons beco-
me more experienced at the bedside, they become 
more proficient in trocar port placement, docking 
and undocking, instrumentation and troubleshoo-
ting with greater accuracy (22). They also envi-
sion themselves performing robotic surgery with 
greater confidence. They suggested that as the 
surgeon’s technique improved with bedside trai-
ning, the operation time decreased as the number 
of performed cases increased. Our results revealed 
that the console surgery time was significantly lo-
wer in Group 1. This result can be explained by 
the fact that the Group 1 surgeon gained more 
experience on collisions and trouble-shooting 
management from observations during his time as 
a bedside assistant. This observation would have 
provided crucial details about the specific steps of 
the surgery.

 In certain countries, there is a lack of ade-
quate training in the robotic surgery field and the-
re may be no specialized training center. Therefo-
re, only a few surgeons have the opportunity to 
train adequately before facing a real case. Most of 
them never had the opportunity to perform robo-
tic surgeries in swine or cadavers before the first 
case. This fact may contribute to the divergent 
outcomes from a considerable percentage of the 
new robotic surgeons when compared with refer-
ral centers worldwide.

 Limitations of the present study include its 
retrospective nature and the relatively small num-
ber of patients. Furthermore, clinical examinations 
of the patients and surgical specimens were not 
carried out by the same clinicians or pathologists. 
This may have impacted the difference between 
groups in terms of clinical and pathological stage. 
Additionally, the functional outcomes between 2 
groups were not compared because of both lack of 
data and the difference in follow-up period.

CONCLUSIONS

 Our findings might reflect that previous 
bedside assistance experience led to an increase 
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in self-confidence and the ability to manage trou-
bleshooting for console surgeons. It also increased 
the likelihood of these surgeons taking on more 
difficult or challenging patient cases at robotic 
consoles. We recommend that novice surgeons 
should serve as bedside assistants before moving 
on to the console, bedside assistance experience, 
it is expected, increases their experience and ac-
quaints them with surgical procedure, which, in 
turn, optimizes surgical outcomes and patient sa-
fety and minimises surgical complications during 
the learning curve.
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ABSTRACT

Purpose: To report our initial experience using a patient-specifi c 3D-printed renal 
tumor model for the surgical planning of  a complex heminephrectomy in a horseshoe 
kidney.
Materials and Methods: We selected a clinical case for a complex laparoscopic surgery 
consisting in a 53 year-old male presenting a local recurrence of  a renal tumor in a 
horseshoe kidney with aberrant vascularisation previously treated with a laparoscopic 
partial nephrectomy. He is now proposed for a laparoscopic left heminephrectomy. 
Along with conventional imaging, a real-size 3D-printed renal model was used to plan 
de surgical approach. The perioperative experience of the surgical team was recorded. 
Results: The surgical team found the patient-specifi c 3D printed model useful for a 
better understanding of the anatomy and an easier surgical planning. 
Conclusion: The use of patient-specifi c 3D-printed renal models seem to be helpful for 
the surgical planning in complex renal tumors.
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INTRODUCTION

Renal cell carcinoma (RCC) represents 2%-
3% of all malignancies in Western countries with 
a peak incidence between 60 and 70 years of age 
(1). Due to the widespread use of imaging techni-
ques, more than 50% of RCC are nowadays diag-
nosed incidentally and smaller in size and at an 
earlier stage (2, 3). Because of this diagnostic shift 

and the introduction of laparoscopic surgery, the 
treatment paradigm of kidney cancer has shifted 
towards laparoscopic partial nephrectomy. In fact, 
laparoscopic surgery can offer faster patient reco-
very with similar postoperative complication rates 
and oncologic results as open surgery (4-6).

 The estimated incidence of horseshoe kid-
neys in the general population is 0.15%-0.25% 
and incidence and prognosis of renal masses do 
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not differ from those of the general population (7). 
However, horseshoe kidneys are associated with 
several anatomic abnormalities such as the pre-
sence of aberrant and accessory blood vessels and 
fusion or anatomical variants of the urinary tract 
(8). Together with the limited renal mobilization, 
any laparoscopic surgery becomes more challen-
ging among these patients. Laparoscopic surgery 
in a horseshoe kidney is a highly complex proce-
dure, where experience in laparoscopy and tho-
rough surgical planning will be basic for surgical 
success (9-12).

 The use of 3-dimensional (3D) images can 
contribute to a better understanding of the rela-
tionship between the vessels, urinary tract, kidney 
and tumor. The 3D reconstructed renovascular ana-
tomy may help with planning the surgery in ad-
vance and ultimately improve oncological results 
and reduce complications. 3D printing technology 
has undergone an expansion in recent years and 
has yielded encouraging results in many fields from 
aeronautics to agriculture as well as clinical medi-
cine. The use of 3D models can be very useful for 
planning surgery since it recreates the intraoperati-
ve scenario more precisely, providing an additional 
tool to understand the size, location, vasculariza-
tion, relation with the collecting system and depth 
of a renal mass preoperatively (13-20).

 As far as we know, we present the first case 
described in literature that uses a patient-specific 
3D-printed renal model along with conventional 
imaging to plan the surgical approach in a highly 
complex salvage treatment with a heminephrec-
tomy for a local recurrence of a renal tumor after 
a partial nephrectomy in a horseshoe kidney with 
aberrant vascularization.

MATERIALS AND METHODS

Clinical case
 We present a 53 year-old Caucasian male 

with no allergies or other past medical history 
other than renal cancer.

 A horseshoe kidney with a suspicious 4cm 
renal mass was incidentally found in 2012 during 
a routine abdominal ultrasound. A CT scan was 
performed showing a 4cm exophytic mass in the 
middle posterior left hemi-kidney. On June 2012 

a laparoscopic partial nephrectomy was perfor-
med without perioperative complications. The 
pathology report revealed a clear cell renal can-
cer, Fuhrman II, pT1b tumor (5x4x3.5cm) with 
negative margins.

 After four years without evidence of dise-
ase the patient presented with a 3 cm tumor in the 
surgical bed reaching the renal sinus. In addition, 
three solid nodules in the left posterior pararenal 
fascia of 0.9, 1.3 and 1.6cm were also identified. 
The angio CT-scan (Figure-1A) described one main 
renal artery and two accessory arteries originated 
in the anterior margin of the aorta and directed 
behind the renal isthmus. The inferior mesenteric 
artery crosses the isthmus near the accessory arte-
ries. The vein anatomy consisted of two left renal 
veins (one inferior and retroaortic). The 3D re-
constructed renovascular video images (in a 2D 
platform) were available (Figure-1B).

 Discussed in a multidisciplinary team, 
the patient was offered a laparoscopic left he-
minephrectomy. Given that the patient had a 
horseshoe kidney with a complex vascular sup-
ply, it was of utmost importance to be aware of 
the anatomic relationships in order to prevent 
vascular lesions, such as the inferior mesenteric 
artery or the right renal inferior artery.

3D printing process
 Pre-operative images were acquired on 

a computerized angiotomography scan three 
weeks prior to surgery, including arterial, ve-
nous, and excretory phases. Images were im-
ported and processed with a dedicated software 
platform used for 3D visualization, image seg-
mentation and generation of stereolithography 
files. The kidney tissue, the arterial and the ve-
nous system were segmented as three separate 
anatomical regions of interest and converted 
to a separate object combined into a 3D virtu-
al model (13). Each region was printed with a 
3D fused deposition modelling printer (Beijing 
Tiertime Technology Co. Ltd.,) to full-scale size 
in acrylonitrile butadiene styrene plastic that 
was posteriorly painted using different combi-
nations of rigid cyan and rigid magenta so that 
the arterial system remained red, the venous 
system blue and the kidney a collecting sys-
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Figure 1 - A) Angio-TC scan showing a 3.3 x 2.6 cm tumor in previous surgical bed, partly exophytic and reaching the renal 
sinus. Three solid nodules in the left posterior pararenal fascia of 0.9, 1.3 and 1.6 cm are also identifi ed. There are identifi ed 
two main renal arteries, one left and one right, and three accessory arteries originated in the anterior margin of the aorta, 
directed behind the renal isthmus, two to the left and one to the right. Besides, there are two left renal veins, the inferior with 
a retroaortic trajectory, and three right renal veins. B) Picture of the 3D reconstructed renovascular video images.

tem orange-brown. The physical kidney models 
were compared to the 3D  reconstruction and 
the patient radiology data to confirm spatial 
coherence. All three regions were dockable and 
detachable (Figure-2).

 Preoperative surgical planning
   The CT angiography images together 

with the 3D reconstruction and the printed 3D 
demountable model were evaluated by the sur-
gical team. The decision was to access from the 
upper pole to first identify and section the main 
left renal artery, and then the superior left vein. 
Later, in the caudal direction, the two accessory 
left arteries and the inferior retroaortic left lo-
wer vein would be sectioned. Once the vascular 
supply was controlled, the left heminephrec-
tomy would be carefully carried out.

 Surgical procedure
   During the procedure, CT scan images 

and the virtual 3D reconstruction were availa-
ble in the operating room on 2D screens as well 
as the patient-specific 3D-printed renal model. 
We used 3D laparoscopic technology for the 
surgery (Figure-3A).

   The patient was placed in right lateral 
decubitus. A left pararectal iterative 10mm in-

cision for introduction of the optics was perfor-
med. Trocars were placed in the left iliac fos-
sa, left flank and left hypochondrium. Lysis of 
multiple adhesions due to previous surgery was 
carried out and the upper left renal pole was re-
leased from the colon, spleen and jejunum. The 
main left renal vein and artery were identified 
and then sectioned between hem-o-loks®. Cau-
dal dissection of the left hemikidney was care-
fully performed with the identification of the 
inferior mesenteric artery, which was preserved. 
The left ureter was identified and sectioned. The 
two left accessory arteries and retroaortic vein 
were identified and sectioned between hem-o-
-loks® (Figure-3B). The limit of the isthmus was 
identified as there is a colour change due to the 
lack of perfusion. The isthmus was sectioned 
with scissors and the remaining right renal pole 
wound was closed with a barbed suture. The 
rest of the left kidney was resected, as was the 
left perirenal fat, including the perisplenic fat. 
The surgical sample was retrieved and refer-
red for pathological study. The abdominal wall 
incisions were closed with absorbable stitches 
and skin was closed with staples.

 T  he patient did not present any major 
complication during the postoperative period. 
The final pathology report evidenced a clear 

A B
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Figure 2 – A) Printing process with the fused deposition modeling 3d printer of the horseshoe kidney piece in acrylonitrile 
butadiene styrene plastic that would posteriorly  be painted. B) Each of the real size 3D-printed pieces after being painted, 
red for the arterial system, blue for the venous system and orange for the kidney. All three regions were dockable and 
detachable. C) The physical kidney models were compared to the 3D reconstruction and the patient radiology data to confi rm 
spatial coherence. 

A B

C

Figure 3 – A) During the procedure, CT images and 3D reconstruction were available on the operating theater 2D screens as 
well as the patient-specifi c 3D-printed renal model. B) The 3D model faithfully reproduced the real anatomy of the patient and 
was useful for a better laparoscopic navigation and to confi rm the identity of the vessels during the surgery. 

A B
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cell renal cell carcinoma ISUP 3, pT3a with ne-
gative margins.

RESULTS

 The head surgeon claimed that the use of 
the patient-specific 3D-printed model was hel-
pful as a complement to conventional imaging 
for a better understanding of the disposition of 
the vascularization of the kidney, which allowed 
a better pre-surgical mental planning and intra-
operative anticipation during the procedure. The 
second surgeon admitted that the patient-specific 
3D-printed model offered a reliable picture of the 
anatomy allowing a better understanding of the 
surgical approach which helped them to remain 
synchronized with the main surgeon for better 
anticipation and assistance performance. They 
all agreed that the model faithfully reproduced 
the real anatomy of the patient and that it was 
useful to identify and confirm the identity of the 
vessels when dissected and sectioned. Finally, 
the resident who assisted the surgery agreed that 
the 3D-printed model helped them to preopera-
tively understand the tridimensional anatomical 
structures and the surgical plan, thus, they could 
easily follow the live surgery in a much more 
understandable way.

DISCUSSION

 The laparoscopic approach to treat re-
nal cancer in a horseshoe kidney implies greater 
complexity due to the presence of aberrant ves-
sels, abnormal kidney position, the presence of 
the isthmus, and other associated abnormalities 
(4-6). Therefore, detailed preoperative radiologi-
cal evaluation of the anatomy and careful surgi-
cal planning are essential. In this era of techno-
logical development, the use of 3D laparoscopy 
has been incorporated into the surgical routine of 
many hospitals. However, the use of 3D imaging 
studies such as printed models or the use of aug-
mented reality for surgical planning is not yet wi-
despread in daily care activity. The potential role 
of patient-specific 3D-printed models in urology 
has been scarcely studied to this point and most 
of the developments have been used for partial 

nephrectomies. It has been previously reported 
that patient-specific 3D-printed renal tumor mo-
dels contribute to an improved comprehension of 
the tumor anatomy and the proposed surgical 
planning for trainees, patients and their family 
members, and are also useful in surgical training 
simulators for residents and young urologists 
(14, 17, 19).

 Until now, the main benefit of patient-spe-
cific 3D-printed renal tumor models is their use-
fulness in surgical planning. For instance, Zhang 
et al., created 3D-printed renal tumor models of 
ten patients developed for planning laparoscopic 
partial nephrectomy procedures that were evalu-
ated preoperatively by five experienced laparos-
copic urologists with a questionnaire about the 
overall usefulness, realism and whether the mo-
dels were a useful tool in surgical planning and 
training. All participating urologists agreed and 
advocated that it was useful for surgical planning 
and potential training of demanding procedures, 
when combined with 2D data. Postoperatively, the 
two operating urologists claimed that intraopera-
tive navigation with those models was helpful in 
presenting tumor details, its relationship with ad-
jacent structures, resection range, and prevention 
of key structures injuries, especially for hilar tu-
mors (20). These results are consistent with those 
found by Wake et al., who retrospectively selected 
ten complex renal mass cases and generated their 
respective 3D-printed models. Three experienced 
uro-oncology surgeons evaluated and presumed 
the preoperative approaches regarding partial or 
radical nephrectomy, open or laparoscopic appro-
ach, transperitoneal or retroperitoneal approach 
and clamping with and without the 3D model. 
There was a change in planned approach with the 
3D-printed model for all cases with the largest im-
pact seen regarding decisions on transperitoneal 
or retroperitoneal approach (30-40%) and clam-
ping (40-50%). The concordance between the ac-
tual surgical approach and preoperative surgical 
planning improved with the use of the 3D models. 
More than that, all the surgeons reported that the 
3D printed model helped with comprehension of 
anatomy with regards to decisions on surgical ap-
proach and increased their confidence that they 
correctly planned the procedure, which indicates 
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that even experienced urologists may potentially 
benefit from the 3D printed models for planning 
complex surgeries(18). Patient-specific 3D renal 
models may also be useful for an easier tumor 
margin detection. Komai et al. designed 3D-prin-
ted, highly complex, renal tumor models of ten 
patients so that the tumor and its margin could 
also be removed, which helped visualize both the 
pre and post tumor resection kidney status. They 
noted that the patient-specific 3D printed kid-
ney model allowed their discussions to be more 
detailed than they would have been with either 
cross-sectional 2D or 3D reconstructed images, 
especially to identify definite tumor feeders in 
order to perform off-clamp partial nephrecto-
mies. During the surgery, they confirmed that the 
3D printed kidney model was consistent with the 
intraoperative appearance of the tumor surface 
before resection, the way the feeder travelled and 
the status of the post-resection remnant kidney, 
and that it significantly shortened the duration 
of intraoperative ultrasound. The models allo-
wed surgeons to preoperatively picture the real 
intraoperative scenario facilitating minimally 
invasive off-clamp laparoscopic partial nephrec-
tomy (15). Finally, patient-specific 3D renal mo-
dels can be also useful for surgical training prior 
to the surgery as described by von Rundstedt et 
al., who generated patient-specific models for 
ten patients with complex tumor anatomy that 
were used to perform a preoperative rehearsal 
of the robotic-assisted partial nephrectomy be-
fore the actual procedure, all performed by the 
same surgeon. They realized that the pre-surgical 
rehearsal on the model significantly altered their 
approach to the actual tumour in several cases, 
thus improving the resection strategy in complex 
cases (16).

 All these studies seem to indicate that the 
real 3D-printed models may be useful for better 
surgical planning since they provide a consistent 
picture of the intraoperative scenario and faci-
litate the comprehension of anatomy. However, 
these are feasibility studies limited by the small 
sample size and its design, such that a large 
amount of evidence cannot be provided. It is also 
difficult to objectively evaluate the subjective 
perception of different surgeons facing distinct 

and unique clinical cases. Further comparative 
studies are required to evaluate the potential be-
nefits of 3D model-based surgery for preopera-
tive surgical planning and its role in enhancing 
surgical performance in complex renal surgery.

CONCLUSIONS

 The use of patient-specific 3D-printed re-
nal models provides a better reproduction of the 
anatomic structures that can be useful to plan the 
surgical strategy in highly complex tumors, fa-
cilitating the comprehension of the spacial ana-
tomy and a better identification of risk areas of 
injuries, probably leading to an enhanced final 
surgical performance. Further studies are needed 
to confirm this opinion.

ABBREVIATIONS

RCC = Renal cell carcinoma 
3D = 3-dimensional 
CT scan = computed tomography scan
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ABSTRACT

Purpose: To prospectively evaluate the association of adherent perinephric fat (APF) 
on perioperative outcomes of robotic-assisted partial nephrectomy (RAPN) following 
elimination of the surgical learning curve.
Materials and Methods: 305 consecutive RAPNs performed by a single experienced 
surgeon were analyzed. The fi rst 100 RAPNs were considered the learning curve and 
therefore excluded. APF was defi ned as the necessity of subcapsular renal dissection 
to mobilize the tumor from surrounding perinephric fat. Perioperative outcomes were 
evaluated including operative time, warm ischemia time (WIT), postoperative compli-
cations, length of stay, margins, ischemia, and complications score (MIC), estimated 
blood loss (EBL), and change in pre-operative to postoperative day 1 (POD 1) labora-
tory values. After correction for multiple comparisons, P values ≤0.0045 were consid-
ered statistically signifi cant but associations with P values ≤0.05 were also mentioned 
in the study results.
Results: Fifty-eight (28.3%) patients had APF. Patients with APF had longer operative 
times compared to those without APF (median, 213 vs. 192 minutes, P <0.001). There 
was some evidence of higher increase in change in creatinine from preoperative to POD 
1 among those with APF compared to those without APF, although this was not statis-
tically signifi cant (median, 0.2 vs. 0.1mg/dL, P=0.03). There were no other statistically 
signifi cant associations between presence of APF and perioperative outcomes.
Conclusions: APF is associated with increased operative time but no change in other 
perioperative outcomes. Surgeon experience does not affect perioperative outcomes 
associated with APF.
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INTRODUCTION

The learning curve of robotic assisted 
partial nephrectomy (RAPN) is steep. For surge-
ons already experienced with laparoscopic partial 
nephrectomy, the true learning curve has been 
proposed to be up to 65 cases, depending on the 

defi nition of profi ciency (1). Adherent perinephric 
fat (APF), colloquially known as “sticky fat” can 
frustrate surgeons and complicate RAPN. Previous 
studies have shown APF to increase both operati-
ve time (2, 3) and estimated blood loss (EBL) du-
ring RAPN (4, 5). There has also been an associa-
tion of APF with increase in transfusion rate and 
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conversion to either open or radical nephrectomy 
(6). However, to our knowledge, no study has exa-
mined the effect of surgeon experience and the 
surgical learning curve on the adverse outcomes 
associated with APF during RAPN. We previously 
demonstrated that APF prolonged operating room 
time of RAPN in a prospective evaluation of 100 
patients (2). We examined if surgical experience 
eliminated the effect of APF on RAPN outcomes.

MATERIALS AND METHODS

Data Collection
 All consenting patients undergoing sur-

gery for a suspicious renal mass at our institution 
are prospectively included in an IRB-approved re-
gistry. We prospectively collect clinical, patholo-
gic, and demographic data, as well as biological 
specimens (tumor tissue, blood, urine). At time of 
study, our registry included 305 patients who un-
derwent RAPN by a single surgeon. To eliminate 
outcomes associated with the learning curve, the 
first 100 RAPN were excluded from our analysis. 
Adherent perinephric fat was recorded by the ope-
rative surgeon and defined as the necessity of sub-
capsular dissection to isolate the tumor from its 
surrounding perinephric fat (2).

 We collected patient characteristics at ba-
seline (age, sex, body mass index [BMI], preopera-
tive creatinine, preoperative hemoglobin, preope-
rative estimated glomerular filtration rate [eGFR], 
hypertension, cardiovascular disease, diabetes, 
and history of smoking), tumor information (size 
of renal mass, R.E.N.A.L. nephrometry score (7), 
and Mayo Adhesive Probability [MAP] score (8)), 
operative information (EBL, operative time, warm 
ischemia time (WIT), conversion to open partial 
nephrectomy or laparoscopic nephrectomy, and 
surgical margins [positive or negative]) and posto-
perative information (hemoglobin at postoperative 
day [POD 1], creatinine at POD 1, eGFR at POD 1, 
postoperative complication grade I-V, and length 
of hospital stay [LOS]). Postoperative complicati-
ons were catergorized by Clavien-Dindo grade (9). 
We additionally defined margins, ischemia, and 
complications (MIC) as those who had negative 
surgical margins, a warm ischemia time less than 
20 minutes, and no postoperative complications 

higher than grade II (10). MAP and R.E.N.A.L. sco-
res were calculated according to the algorithms 
previously described (7, 8). MAP scores of 0-3 
were considered low and scores of 4-5 conside-
red high. R.E.N.A.L. scores were grouped 4-6, 7-9, 
and 10-12, respectively. For patients with multiple 
renal masses, the size of the largest resected mass 
was used for analysis. All RAPN were performed 
in standard fashion as previously described utili-
zing sliding-clip renorrhaphy (2, 11).

Statistical analysis

 Associations of perioperative outcomes 
with presence of APF and high MAP score (>3) 
were evaluated using the Wilcoxon rank-sum test 
for continuous outcomes and the Fisher’s exact 
test for categorical outcomes. Associations of 
perioperative outcomes with BMI and R.E.N.A.L. 
score were evaluated using the Spearman rank 
correlation test for continuous outcomes and the 
Cochran-Armitage trend test for categorical outco-
mes. To account for the increase in the likelihood 
of a type I error (i.e., a false-positive finding) se-
condary to the number of statistical tests perfor-
med, we used a Bonferroni correction separately 
when evaluating associations of perioperative ou-
tcomes with APF, BMI, R.E.N.A.L. score, and MAP 
score. After correction for multiple comparisons, 
P values ≤0.0045 were considered statistically sig-
nificant but associations with P values ≤0.05 were 
also mentioned in the study results. All analyses 
were performed using SAS (version 9.4, SAS Insti-
tute Inc., Cary, NC).

RESULTS

 Among the 205 patients, 58 (28.3%) had 
APF detected during RAPN. Patient and renal 
mass characteristics of the cohort are summarized 
in Table-1. Comparisons of perioperative outco-
mes between patients with APF and patients wi-
thout APF are displayed in Table-2. Patients with 
APF had longer operative times compared to pa-
tients without APF (median, 213 vs. 192 minutes; 
P <0.001). No other associations between presence 
of APF and perioperative outcomes were statis-
tically significant after applying the Bonferroni 
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Table 1 - Patient and renal mass characteristics.

Characteristic All patients (n=205)

Age, years 63 (22, 56, 71, 84)

Age distribution, n (%)

< 60 years 76 (37.1%)

60-65 years 34 (16.6%)

> 65 years 95 (46.3%)

Female sex, n (%) 82 (40.0%)

Body mass index, kg/m2 28.7 (16.5, 25.6, 33.0, 60.6)

Body mass index distribution, n (%)

< 25 kg/m2 43 (21.0%)

25-30 kg/m2 78 (38.0%)

> 30 kg/m2 84 (41.0%)

Preoperative creatinine, mg/dL 1.0 (0.5, 0.8, 1.1, 3.1)

Preoperative hemoglobin 13.9 (10.7, 12.8, 14.7, 18.0)

Preoperative eGFR < 60 mL/min, n (%) 32 (15.6%)

Hypertension, n (%) 131 (63.9%)

Cardiovascular disease, n (%) 36 (17.6%)

Diabetes, n (%) 41 (20.0%)

History of smoking, n (%) 59 (28.8%)

Size of renal mass, cm 3.1 (1.0, 2.5, 4.2, 10.0)

Adherent perinephric fat, n (%) 58 (28.3%)

RENAL nephrometry score 8 (4, 7, 9, 11)

RENAL nephrometry score distribution, n (%)

4-6 46 (22.4%)

7-9 109 (53.2%)

10-12 50 (24.4%)

Mayo Adhesive Probability score 1 (0, 0, 4, 5)

Mayo Adhesive Probability score > 3, n (%) 59 (28.9%)

Data are given as the median (minimum, 25th percentile, 75th percentile, maximum) or number (percent).  Mayo adhesive probability score was not available for 1 patient.
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Table 1 - Patient and renal mass characteristics.

Characteristic All patients (n=205)

Age, years 63 (22, 56, 71, 84)

Age distribution, n (%)

< 60 years 76 (37.1%)

60-65 years 34 (16.6%)

> 65 years 95 (46.3%)

Female sex, n (%) 82 (40.0%)

Body mass index, kg/m2 28.7 (16.5, 25.6, 33.0, 60.6)

Body mass index distribution, n (%)

< 25 kg/m2 43 (21.0%)

25-30 kg/m2 78 (38.0%)

> 30 kg/m2 84 (41.0%)

Preoperative creatinine, mg/dL 1.0 (0.5, 0.8, 1.1, 3.1)

Preoperative hemoglobin 13.9 (10.7, 12.8, 14.7, 18.0)

Preoperative eGFR < 60 mL/min, n (%) 32 (15.6%)

Hypertension, n (%) 131 (63.9%)

Cardiovascular disease, n (%) 36 (17.6%)

Diabetes, n (%) 41 (20.0%)

History of smoking, n (%) 59 (28.8%)

Size of renal mass, cm 3.1 (1.0, 2.5, 4.2, 10.0)

Adherent perinephric fat, n (%) 58 (28.3%)

RENAL nephrometry score 8 (4, 7, 9, 11)

RENAL nephrometry score distribution, n (%)

4-6 46 (22.4%)

7-9 109 (53.2%)

10-12 50 (24.4%)

Mayo Adhesive Probability score 1 (0, 0, 4, 5)

Mayo Adhesive Probability score > 3, n (%) 59 (28.9%)

Data are given as the median (minimum, 25th percentile, 75th percentile, maximum) or number (percent).  Mayo adhesive probability score was not available for 1 patient.

adjustment (P ≤0.0045 considered significant). 
However, there was some evidence of higher in-
crease in change in creatinine from preoperati-
ve to POD 1 among those with APF compared 
to those without APF (median, 0.2 vs. 0.1mg/
dL, P=0.03) but this was not reflected in num-
ber of patients with eGFR ≤60mL/min/1.73m². 
Conversion to laparoscopic nephrectomy was 
required in 5 cases, none of which were in pa-
tients with APF.

 Associations of BMI with perioperative 
outcomes are shown in Table-3. There were no 
statistically significant associations after ad-

justment for multiple comparisons or even notable 
associations of BMI with perioperative outcomes.

 Comparisons of perioperative outcomes 
between patients with a low MAP score (0-3) 
and patients with a high MAP score (4-5) are 
presented in Table-4. Patients with a high MAP 
score had longer operative times compared to 
patients with a low MAP score (median, 213 vs. 
192 minutes; P=0.002). No other associations 
between presence of APF and perioperative ou-
tcomes were statistically significant after adjust-
ment for multiple comparisons and there were 
no other notable associations (all P ≥0.058).

Table 2 - Comparisons of perioperative outcomes according to presence of adherent perinephric fat.

Perioperative outcome Adherent Perinephric Fat (n=58) No Adherent Perinephric Fat 
(n=147)

P value

Operative time, min 213 (148, 188, 228, 336) 192 (106, 169, 216, 320) <0.001

Warm ischemia time, min 19 (0, 14, 24, 35) 19 (0, 14, 23, 42) 0.33

Conversion to open or laparoscopic 
nephrectomy, n (%)

0 (0.0%) 5 (3.4%) 0.32

Estimated blood loss (mL) 400 (300, 300, 500, 1200) 300 (100, 300, 500, 1500) 0.17

Any postoperative complication, grade 
I-V, n (%)

13 (22.4%) 31 (21.1%) 0.85

Postoperative complication, grade III-V, 
n (%)

3 (5.2%) 11 (7.5%) 0.76

Change in laboratory measures 
(preoperative to POD 1)

Hemoglobin, mg/dL -2.3 (-5.5, -3.2, -1.7, -0.2) -2.1 (-11.2, -2.8, -1.6, 0.0) 0.30

Creatinine, mg/dL 0.2 (-0.3, 0.0, 0.4, 1.2) 0.1 (-0.3, 0.0, 0.3, 1.1) 0.034

eGFR≤60, n (%) 24/47 (51.1%) 47/124 (37.9%) 0.16

Length of hospital stay, days 2 (1, 2, 3, 25) 3 (1, 2, 3, 25) 0.56

Length of hospital stay > 3 days, n (%) 14 (24.1%) 29 (19.7%) 0.57

MIC, n (%) 30 (51.7%) 79 (55.2%) 0.75

POD = postoperative day; eGFR = estimated glomerular filtration rate; MIC = margins, ischemia, and complications.

Data are given as the median (minimum, 25th percentile, 75th percentile, maximum) or number (percent).  The change in eGFR from preoperative to POD 1 was reported as the 
fraction (percent) of patients with an eGFR≤60 at POD 1 among only those who had a preoperative eGFR>60. P values result from the Wilcoxon rank-sum test or the Fisher’s 
exact test.  P values ≤ 0.0042 were considered statistically significant after applying a Bonferroni adjustment.  Warm ischemia time was not available for 3 patients whose 
surgery converted to nephrectomy.  Laboratory measures at POD 1 were not available for 2 patients. MIC was not available for 4 patients.
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DISCUSSION

 RAPN is the most common minimally in-
vasive technique currently utilized for nephron 
sparing in patients with small renal masses (12). 
The ability to predict which patients are at incre-
ased risk of complications and identifying risk 
factors remains crucial. Additionally, as the pre-
valence of overweight and obese patients conti-
nues to increase, determining how this increased 
adiposity affects surgical outcomes has become an 
important interest amongst surgeons. APF is one 

patient factor associated with adverse perioperati-
ve outcomes that can be predicted pre-operatively 
by radiographic and clinical variables but a full 
understanding of its pathophysiology remains 
elusive (8).

 We sought to evaluate if surgeon expe-
rience eliminated the adverse outcomes associated 
with the presence of APF. Our study found that 
even after elimination of the surgical learning 
curve (100 cases in this study), presence of APF 
remained associated with longer operative time, 
suggesting surgeon expertise does not provide the 

Table 3 - Perioperative outcomes according to body mass index.

Perioperative outcome BMI <25 kg/m2 (n=43) BMI 25-30 kg/m2 
(n=78)

BMI >30 kg/m2 (n=84) P value

Operative time, min 191 (125, 159, 210, 
240)

198 (106, 175, 227, 
279)

196 (116, 175, 224, 
336)

0.10

Warm ischemia time, min 18 (0, 13, 22, 29) 19 (0, 14, 24, 42) 19 (0, 14, 24, 34) 0.55

Conversion to open or laparoscopic 
nephrectomy, n (%)

1 (2.3%) 3 (3.8%) 1 (1.2%) 0.55

Estimate blood loss (mL) 300 (200, 300, 400, 
800)

300 (100, 300, 500, 
1200)

400 (100, 300, 500, 
1500)

0.10

Any postoperative complication, grade 
I-V, n (%)

13 (30.2%) 16 (20.5%) 15 (17.9%) 0.13

Postoperative complication, grade III-V, 
n (%)

4 (9.3%) 4 (5.1%) 6 (7.1%) 0.77

Change in laboratory measures 
(preoperative to POD 1)

Hemoglobin, mg/dL -2.2 (-5.8, -3.0, -1.7, 
-0.2)

-2.2 (-11.2, -3.1, -1.6, 
0.0)

-2.1 (-5.0, -2.7, -1.6, 
-0.5)

0.62

Creatinine, mg/dL 0.1 (-0.2, 0.0, 0.3, 0.7) 0.2 (-0.3, 0.0, 0.4, 1.2) 0.2 (-0.3, 0.1, 0.4, 1.1) 0.079

eGFR ≤ 60, n (%) 9/36 (25.0%) 30/65 (46.2%) 32/70 (45.7%) 0.070

Length of hospital stay, days 3 (1, 2, 3, 25) 2 (1, 2, 3, 25) 3 (1, 2, 4, 9) 0.16

Length of hospital stay > 3 days, n (%) 6 (14.0%) 15 (19.2%) 22 (26.2%) 0.095

MIC, n (%) 23 (54.8%) 41 (54.7%) 45 (53.6%) 0.89

BMI = body mass index; POD = postoperative day; eGFR = estimated glomerular filtration rate; MIC = margins, ischemia, and complications.

Data are given as the median (minimum, 25th percentile, 75th percentile, maximum) or number (percent).  The change in eGFR from preoperative to POD 1 was reported as 
the fraction (percent) of patients with an eGFR≤60 at POD 1 among only those who had a preoperative eGFR>60. P values result from the Spearman rank correlation test or 
the Cochran-Armitage trend test.  P values ≤ 0.0042 were considered statistically significant after applying a Bonferroni adjustment.
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ability to overcome the difficulties associated 
with tumor dissection and isolation presented 
by APF. The outcomes in this study are similar 
to those found in our initial evaluation of the 
association of RAPN on perioperative outcomes 
(2). The results of this analysis and our original 
analysis do not reflect other literature which has 
found an increase in EBL in patients with APF 
undergoing RAPN (13). As such, this informa-
tion could play a vital role not only in patient 
counseling pre-operatively but also in setting 
patient and surgeon expectations. There may 
also be a role for placing APF as a modifier to 
signify increased surgical difficulty in patients 
undergoing RAPN if surgeon experience does 
not eliminate the variation in operative time as-
sociated with the procedure.

 The incidence of APF in previous publica-
tions has been noted to be between 10.6 to 55.2% 
(13) and the true incidence likely falls somewhere 
near the middle of these, with the finding of just 
over 28% in our patient population likely reflec-
ting this. This finding is consistent from our initial 
analysis of APF (30% in the initial study).

 When analyzing the perioperative outcomes 
between patients with low (≤3) or a high (>3) MAP 
score, the same outcome of increased operative time 
was found in both the APF and high MAP score 
group. The MAP score is a validated scoring system 
that can be used to predict the presence of APF (4-6, 
8, 14). Interestingly, the median operative time was 
equivalent between patients with a low MAP score 
and no APF (192 minutes, each), and also those with 
a high MAP score and APF (213 minutes, each). This 

Table 4 - Perioperative Outcomes according to the Mayo Adhesive Probability Score.

Perioperative outcome MAP 0-3 (n=145) MAP 4-5 (n=59) P value

Operative time, min 192 (106, 170, 216, 320) 213 (135, 183, 228, 336) 0.002

Warm ischemia time, min 19 (0, 14, 23, 42) 19 (0, 14, 24, 35) 0.68

Conversion to open/laparoscopic 
nephrectomy, n (%)

4 (2.8%) 1 (1.7%) 1.00

Estimated blood loss (mL) 300 (100, 300, 500, 1500) 400 (100, 300, 500, 1200) 0.45

Any postoperative complication, grade 
I-V, n (%)

32 (22.1%) 12 (20.3%) 0.85

Postoperative complication, grade 
III-V, n (%)

13 (9.0%) 1 (1.7%) 0.072

Change in laboratory measures 
(preoperative to POD 1)

Hemoglobin, mg/dL -2.1 (-11.2, -2.8, -1.6, -0.2) -2.2 (-5.5, -3.1, -1.6, 0.0) 0.68

Creatinine, mg/dL 0.1 (-0.3, 0.0, 0.3, 1.2) 0.2 (-0.3, 0.1, 0.4, 0.6) 0.058

eGFR≤60, n (%) 45/121 (37.2%) 26/49 (53.1%) 0.062

Length of hospital stay, days 3 (1, 2, 3, 25) 2 (1, 2, 3, 7) 0.77

Length of hospital stay > 3 days, n (%) 28 (19.3%) 14 (23.7%) 0.57

MIC, n (%) 76 (53.5%) 32 (55.2%) 0.88

MAP = Mayo adhesive probability score; POD = postoperative day; eGFR = estimated glomerular filtration rate; MIC, margins, ischemia, and complications.

Mayo adhesive probability score was not available for 1 patient.  Data are given as the median (minimum, 25th percentile, 75th percentile, maximum) or number (percent).  The 
change in eGFR from preoperative to POD 1 was reported as the fraction (percent) of patients with an eGFR≤60 at POD 1 among only those who had a preoperative eGFR>60. 
P values result from the Wilcoxon rank-sum test or the Fisher’s exact test.  P values ≤ 0.0042 were considered statistically significant after applying a Bonferroni adjustment.
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again supports the efficacy of the MAP score to pre-
dict APF and its utility for surgeons.

 Although it can be a risk factor for APF, 
BMI in itself does not appear to be essential in de-
termining operative difficulty, or at least, surgical 
outcomes, as supported by our lack of association 
between BMI and perioperative outcomes of RAPN.

 Our study is not without limitations. APF 
remains a relatively subjective definition. Although 
some have attempted to define this more objective-
ly (5, 15), a single objective definition of APF may 
be useful for standardization of future research for 
determining outcomes. Similarly, our study is based 
on the experience of one surgeon at a high volume 
institution for RAPN and may not be generaliza-
ble to all surgeons or facilities. Our prevalence of 
overweight and obese patients was high at 79%. Al-
though this is close to the national average in the 
United States (71.2% of the population is overweight 
or obese), worldwide the rate is much lower (39% 
of adults are overweight and 13% are obese) (16, 
17). Given that our study was conducted at a ter-
tiary referral center in the United States, we believe 
this patient variable is indicative of a more complex 
cohort and may not be applicable worldwide. Our 
study sought to evaluate the effect of APF during 
RAPN after elimination of the learning curve. The 
learning curve for RAPN has been shown to be well 
below 100 cases for experienced surgeons. We chose 
the generous, though arguably arbitrary number of 
100 RAPN, for our decided learning curve bench-
mark. As this study found no significant difference 
in perioperative outcomes from prior studies and no 
improvement from our own prior work examining 
outcomes associated with APF, we cannot say with 
complete certainty the learning curve of surgically 
managing APF was eliminated, though we feel most 
experienced surgeons would agree with our bench-
mark. In addition, we tried to account for all varia-
bles that could possibly be significant to outcomes, 
but there may be other unaccountable factors that 
could serve as confounders to our results.

CONCLUSIONS

 Regardless of surgeon experience and pro-
ficiency in RAPN, the presence of APF remains 

associated with longer operative times during 
RAPN. However, APF does not have an adverse 
association with other perioperative outcomes af-
ter elimination of the surgical learning curve.

ABBREVIATIONS

RAPN = robotic-assisted partial nephrectomy
APF = adherent perinephric fat
EBL = estimated blood loss
BMI = body mass index
eGFR = estimated glomerular filtration rate
MAP = Mayo adhesive probability
WIT = warm ischemia time
POD = post-operative day
LOS = length of stay
MIC = margins, ischemia, and complications
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The Harbin Medical University nephrectomy score: a 
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ABSTRACT

Background: Laparoscopic retroperitoneal simple nephrectomy (LRSN) has been widely 
accepted as a mainstay option for benign non-functioning kidney. The complexity of 
the procedure, however, differs and remains a subject of controversy.
Objective: To develop a standardised Harbin Medical University nephrectomy score 
(HMUNS) system for evaluating LRSN complexity.
Subjects and methods: A total of 6 variables with different factors comprising primary 
diseases, history of upper urinary tract surgery, body mass index (BMI), surgeon’s 
learning curve, kidney volume, and Mayo Adhesive Probability (MAP) scores were in-
cluded in the HMUN score. 95 consecutive patients who underwent LRSN at our insti-
tution were divided into low (2 to 6 points) and high (7 to 17 points) complexity groups 
with HMUNS and investigated the differences of operative time (OT), estimated blood 
loss (EBL), postoperative hospitalisation time (PHT), rate of intraoperative conversion 
to open surgery, and the Clavien-Dindo classifi cation (CDC) between both groups.
Results: Longer mean operative times (193.2±69.3 min vs. 151.9±46.3 min, p <0.05), 
more median estimated blood loss (100.0mL vs. 50.0mL, p <0.05), and higher rates of 
conversion to open surgery (1.2% vs. 25%, p <0.05) were observed in the high-com-
plexity group (n=12) than in the low-complexity group (n=83). However, there were no 
remarkable differences between the two groups related to the baseline characteristics, 
post-surgical hospitalisation times, and postoperative complications.
Conclusions: The HMUNS can effectively refl ect LRSN complexity, thus providing a 
quantitative system for risk estimation and treatment decisions. Because of some limi-
tations, further well-designed studies are necessary to confi rm our fi ndings.
Patient summary: The HMUNS, including primary diseases, history of upper urinary 
tract surgery, BMI, surgeon’s learning curve, kidney volume, and MAP score, can pro-
vide an effective quantitative tool to evaluate the complexity of LRSN.
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INTRODUCTION

Laparoscopic techniques have been 
increasingly employed for the removal of benign 
non-functioning kidneys since 1991 (1) due to 

apparent advantages such as less blood loss, pain, and 
hospitalisation time than open surgical procedures (2). 
Laparoscopy can be performed either transperitoneally 
or retroperitoneally depending on the anatomic 
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characteristics of the diseases and the surgeon’s 
experience. Although no notable differences have been 
observed regarding clinical efficacy and safety, the 
retroperitoneal approach remains an option of choice 
for less involvement of the intraperitoneal organs 
and more direct access to the renal arteries (3). Given 
that the indications or contradictions of laparoscopic 
retroperitoneal simple nephrectomy (LRSN) remain 
controversial, a reproducible and comprehensive 
scoring system merits elaborate investigations. 
Therefore, we proposed and developed a standardised 
Harbin Medical University Nephrectomy Score 
(HMUNS) to assess the complexity and risk of LRSN 
based on our data.

MATERIAL AND METHODS

The HMUNS system
 The HMUNS system, as summarised in Ta-

ble-1, consists of six reproducible elements perti-
nent to LRSN feasibility reviewed from the availa-
ble literature. Each element was assigned different 
points on the basis of its relevant features. Primary 
diseases (2, 3) such as renal tuberculosis or pyo-
nephrosis were assigned 2 points and autosomal 
dominant polycystic kidney disease (ADPKD) was 
assigned 3 points. For those with a history of upper 
urinary tract surgery (0-3), cases with no history of 
urinary surgery were assigned 0, while those invol-
ving extracorporeal shock wave lithotripsy (ESWL), 

ureterorenoscopy/percutaneous nephrolithotomy 
(URS/PCNL), and retroperitoneal surgery were as-
signed 1, 2, and 3 points, respectively. For body 
mass index (BMI) (0-3), 0 points were given to BMI 
<25, 1 point was awarded to BMI ≥25 but <30, 2 
points were assigned to BMI ≥30 but <35, and 3 
points were given to BMI ≥35. For the surgeon’s 
learning curve (1-2), the number of surgical expe-
riences greater than 30 cases was deemed relatively 
easy for surgeons, while fewer than 30 cases was 
considered relatively difficult; therefore, 1 and 2 
points were assigned to <30 cases and ≥30, respec-
tively. Renal volume (1-3) was calculated using the 
formula kidney volume (KV)=π/6 × renal length (L) 
× renal width (W) × renal depth (D) (4), and scores 
of 1, 2, and 3 points were assigned when it was 
<500cm³, 500-1000cm³, and ≥1000cm³, respecti-
vely. For the Mayo Adhesive Probability score (5) 
(0-3), no stranding (type 1), thin and mild stran-
ding (type 2), and diffuse and thick-banded severe 
stranding (type 3) in CT were assigned 0, 2, and 
3 points, respectively. The combined HMUN scores 
varied from 2 to 17 points. For further evaluation, 
each LRSN case was graded as low complexity (2-6 
points) or high complexity (7-17 points).

Patient’s baseline characteristics and perioperati-
ve variables

 The consecutive records of patients who 
underwent LRSN for various benign diseases at 

Table 1 - The Harbin Medical University Nephrectomy Score.

0 point 1 point 2 points 3 points

Primary disease - - Tuberculosis; 
Pyonephrosis 

ADPKD

History of upper 
urinary surgery

none ESWL URS, PCNL Retroperitoneal surgery  

BMI BMI < 25 25 ≤ BM I< 30 30 ≤ BMI< 35 BMI ≥ 35

Learning curve - ≥ 30 cases < 30 cases -

Renal volume - < 500 cm³ 500-1000 cm³ > 1000 cm³

Mayo Adhesive 
Probability score

No stranding - Thin and mild stranding Diffuse, thick-banded 
stranding

ADPKD = Autosomal Dominant Polycystic Kidney Disease; ESWL = extracorporeal shock wave lithotripsy; URSL = Ureteroscopic; PCNL = percutaneous nephrolithotomy; 
BMI = body mass index
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our institution, the Department of Urology at 
the First Affiliated Hospital of Harbin Medical 
University, were reviewed retrospectively from 
January 2013 to December 2017. All patients 
were diagnosed with non-functioning kidneys 
with a split renal function of <10% before 
surgery by nuclear renal function studies (6). 
All cases were classified into two complexity 
groups according to the HMUNS, and the ima-
ging data including CT (computed tomography) 
and ultrasonography were evaluated by two in-
dividual reviewers. The endpoints consisted of 
operative time (OT), estimated blood loss (EBL), 
postoperative hospitalisation time (PHT), rate of 
intraoperative conversion to open surgery, and 
postoperative complications stratified using the 
Clavien-Dindo classification (CDC) (7). Our study 
was approved by the institutional review board of 
our institution and conducted in accordance with 
the principles of the Declaration of Helsinki (8).

Surgical techniques

 The patients were placed in the lateral 
flank position with elevation of the diseased 
kidney bridge after a tracheal intubation for 
general anaesthesia. Inside-out sterilisation of 
the skin was performed with a reasonable range 
and draping of the operative area in a regular 
sequence. Three trocars were employed in all of 
the cases. A 1.5- to 2cm incision was made un-
der the twelfth rib on the posterior axillary line. 
Then, we bluntly penetrated the muscle layer 
and lumbodorsal fascia via forceps to reach the 
retroperitoneal space, which was dilated using 
an index finger and the balloon successively. 
Then, 12mm and 10mm trocars were placed at 
the level of 1-2cm above the crista iliaca on the 
mid-axillary line and the anterior axillary line 
around the eleventh rib tip, respectively. After 
dissecting and identifying the medial edge of 
the psoas muscle and peritoneum, a longitudinal 
incision in Gerota’s fascia parallel to the psoas 
muscle was cut using an ultrasonic scalpel. It 
should be noted that the peritoneal organs were 
close and susceptible to injury. The renal hilum 
was accessed using a blunt and/or sharp dissec-
tion, and the renal artery and vein were ligated 

and dissected with three Hem-o-lok clips, res-
pectively. Sequentially, the mobilisation of the 
kidney was performed after dissection of the 
ureter. The excised kidney and proximal ureter 
were removed en bloc by extending the twelfth 
rib incisions to 7-10cm Gibson incisions.

Statistical analysis

 The Wilcoxon signed-rank test was uti-
lised to analyse the statistical data of the EBL 
and PHT between the two groups, while the 
two-sample t-test was used to analyse OT. A 
Chi-squared test was employed to assess the 
statistical differences in the rate of conversion 
to open surgery as well as the postoperative 
complications (CDC). All analyses were per-
formed using IBM SPSS Statistics 24 software 
(www.sciencesoftware.com.cn), and the diffe-
rences were deemed significant when p <0.05.

RESULTS

 A total of 95 patients with benign kid-
ney disease who underwent LRSN were enrolled 
in this study. They were divided into two groups 
on the basis of the HMUNS. The patient’s base-
line characteristics and perioperative outcomes 
are shown in Table-2. All kidney diseases were 
verified as benign by postoperative pathological 
examinations. The proportion of gender, mean 
age, surgical side, and mean BMI were compa-
rable between the two groups (p >0.05). The OT 
(193.2±69.3 min vs. 151.9±46.3 min, p <0.05), 
EBL (100.0mL vs. 50.0mL, p <0.05), and rate of 
conversion to open surgery (1.2% vs. 25%, p 
<0.05) of the high-complexity group were sig-
nificantly higher than in the low-complexity 
group, indicating higher HMUNS correlated 
with more difficulty and risk in LRSN (Table-2 
and Figure-1). However, no remarkable diffe-
rences were observed between the two groups 
relating to the PHT (8.0d vs. 9.5d, p >0.05) (Ta-
ble-2). Postoperative fever, pain, bleeding, and 
incision infection, classified as CDC grade, were 
common complications, and there were no sig-
nificant differences between the two groups (p 
>0.05) (Table-2).
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DISCUSSION

 As the technical aspects of LRSN can be 
affected by multiple variables, systematic scoring 
is needed based not only on patient-specific fac-
tors but also on the surgeon’s experience. In doing 
so, to the best of our knowledge, this study repre-
sented the first comprehensive classification sys-
tem to predict the potential complexity of LRSN. 
According to the HMUNS, the LRSN cases were 
divided into two groups, a low-complexity group 
(2-6 points) and a high-complexity group (7-17 
points), respectively. A higher conversion rate, 
more EBL, and longer OT were detected in the hi-
gh-complexity group than in the low-complexity 
group, suggesting that higher complexity and the 
likelihood of complications could be encountered 
in cases with higher HMUNS.

 Perinephric and perihilar inflammation 
are the main concerns when performing LRSN (9, 
10). Of the benign diseases that lead to the loss of 
kidney function, some, such as congenital anoma-
lies, vascular pathologies, and systemic hyperten-
sion, were preferred by surgeons due to no or little 

inflammation. On the contrary, some diseases that 
cause severe inflammation and adhesion with ad-
jacent structures are more challenging or are even 
considered “relative contraindications” (2). Much 
evidence has proven that LRSN can be performed 
successfully in some inflammatory diseases with 
concept innovations and technology improve-
ments. In the present study, primary diseases such 
as renal tuberculosis (n=12), pyonephrosis (n=2), 
and ADPKD (n=1) were scored on a 2-, 2-, and 
3-point scale. As the removal of tuberculous kid-
neys is technically demanding and always a chal-
lenge for urologists, currently, the data from only 
two recent studies including more than 50 patients 
addressing LRSN for tuberculous non-functioning 
kidneys yielded similar perioperative results re-
garding success rates (89.9% to 98.0%) , operative 
times (107 min to 225 min), blood loss (50mL vs. 
650mL), hospital stays (7 d to 14 days) and compli-
cations (only 1 case needed re-operation in 2 reports) 
(10, 11). These data indicate that LRSN is feasible for 
the treatment of non-functioning tuberculous kid-
neys. In addition to tuberculosis, the main causes of 
pyonephrosis are stone diseases, ureteropelvic junc-

Table 2 - Patients baseline characteristics and peri-operative variables.

Variables Low complexity High complexity p value

NO.patients 83 12

Sum score 2-6 7-17

Mean ages(year)βx±SD 51.6±10.5 55.7±11.0 0.221

Sex(male:female) 33:50 6:6 0.542

Side(left:right) 45:38 4:8 0.176

Mean BMI(Kg/m2)βx±SD 24.2±10.7 24.6±3.1 0.673

Mean OT(min)βx±SD 151.9±46.3 193.2±69.3 0.008

Median EBL(mL) 50.0 100.0 0.034

Median PHT(d) 8.0 9.5 0.187

Rate of conversion 1/83(1.2%) 3/12(25%) 0.006

CDC I-II III I-II III 0.827

81 2 12 0

BMI = body mass index; LRSN = Laparoscopic retroperitoneal simple nephrectomy; CDC= Clavien-Dindo classification; OT = operative time; EBL = estimate blood loss; 
PHT = postoperative hospitalization time; SD = standard deviation
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Figure 1 - There were 83 and 12 patients in low (white bar) and high (gray bar) complexity groups respectively. And clinical 
outcomes analysis of patients treated with LRSN in two groups as the bar chart indicated. Operative time (A): OT of high 
complexity group was significantly longer than that of low complexity group (The mean OT was 193.2±69.3 min in high group 
and 151.9±46.3 min in low group, p = 0.008 by the two-sample t-test); the rate of conversion to open surgery (B): the high 
complexity group has a significantly higher rate of intro-operative conversion to open surgery (The rate of intro-operative 
conversion to open surgery was 25% in high group and 1.2% in low group, p = 0.006 by Chi-squared test); estimated 
blood loss (C): EBL of high complexity group was also significantly more than that of low complexity group (The median 
EBL was 100.0mL in high group and 50.0mL in low group, p = 0.034 by the Wilcoxon signed-rank test); and postoperative 
hospitalization time (D): no remarkable differences were observed between two groups relating to PHT (The median PHT was 
8.0 d in high group and 9.5 d in low group, p = 0.187 by the Wilcoxon signed-rank test).

*, p < 0.05; **, p < 0.01; ns p ≥ 0.05.

A B

DC

tion obstruction, and diabetes mellitus. Hemal and 
Mishra reported that LRSN could be accomplished 
successfully in the majority of patients with pyone-
phrosis (88.5%, 46/51). The mean operative time and 
blood loss were 110 min (range 90-180) and 95mL 
(range 80-300), respectively. The mean hospital stay 
was 3.6 days (range 2-8) (11). Similar results were 
also observed by another study (12). These data sug-
gest that LRSN is a reliable option for pyonephrotic 
non-functioning kidneys.

 Because of substantial kidney volume, 
recurrent perirenal infection, bleeding, and per-
cutaneous nephrostomy or surgical history, ne-
phrectomy for ADPKD is an extremely challen-
ging procedure. Laparoscopic techniques have 
been successfully used for bilateral synchronous 
or unilateral nephrectomy in ADPKD patients sin-
ce 1996, and most surgeries are performed via 
transperitoneal routes (13-16). We found only two 
studies employing retroperitoneoscopic techniques 
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in the PubMed database (17, 18). One study with 
39 cases reported a mean operative time of 210.5 
min, and another with 2 cases reported a mean 
operative time of 155 min. The mean intraope-
rative blood loss was 125mL, and no severe in-
traoperative complications occurred, but a posto-
perative retroperitoneal haematoma in 1 patient 
was managed conservatively with transfusion. 
The mean hospital stay was 3.6 days (18). In our 
study, only one LRSN was performed for ADPKD. 
Although no severe intraoperative or postopera-
tive complications occurred, a longer operative 
time (375 min), more blood loss (300mL), and a 
longer postoperative hospital stay (6 days) resul-
ted. Continuous volume reduction via cyst aspi-
ration whenever possible (Figure-2), even split-
ting the kidney into parts if necessary, was vital. 
Considering the significant risk, LRSN should be 
performed for ADPKD only by experienced sur-
geons with adequate preoperative preparation.

 Considering the impact of BMI and the le-
arning curve on the LRSN procedure and outco-
mes, two components of our study were assigned 
0-3 points and 1-2 points. As a multisystem chro-
nic pro-inflammatory disorder, obesity may not 
only increase surgical difficulty, but also affect 
postoperative recovery (19). At present, BMI, one 
of the most common proxies for obesity, has been 
widely used for preoperative evaluation. The lon-
ger operative time for retroperitoneal nephrectomy 
was the major difference between normal BMI and 
obese patients (BMI >25) (20, 21). Another study 
found that BMI ≥30  significantly increased the 
conversion risk in LRSN for non-functioning renal 
TB (22). The significance of the learning curve is 
apparent for surgeons; therefore, diligent training 
and thorough knowledge are essential to gain suffi-
cient surgical experience. Interestingly, laparosco-
pic retroperitoneal nephrectomy in extremely obese 
patients (BMI >40) (23) and nephroureterectomy 

Figure 2 - A) Mobilization kidney between Gerota’s fascia and renal fat capsule; B) Mobilization kidney between renal fat 
capsule and the renal capsule or removing kidney with a subcapsular excision to avoid the adhesive parts; C) Arrows: cysts. 
Continuous volume reduction by cyst aspiration whenever possible in ADPKD; (D) Cutting off the sticky fibrous stripes which 
may contain minute vessels and adhesive lymph nodes linked closely with renal artery or vein around renal pedicle.

A

C

B

D
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in obese patients (BMI >30) (24) have been repor-
ted by experienced surgeons.

 As kidney size and adherent perinephric 
fat (APF) can complicate the LRSN procedure by 
limiting the intact mobilisation of the kidney, the 
kidney volume (KV) and Mayo Adhesive Proba-
bility (MAP) scores (Figure-3) (5) were utilised 
to assess them and were included in our scoring 
system with different points. Renal width (W) was 
determined as the maximum width perpendicular 
to the renal length (L) on an identical slice of CT. 
Renal depth (D) was calculated as the maximum 
distance between the ventral side and the dorsal 
side of the kidney perpendicular to the renal leng-
th in a sagittal slice of CT. Kidney volume (V) was 
calculated using the formula KV=π/6 × L × W × 
D. Published data showed that APF was present in 
30% to 55.2% of patients who underwent partial 
nephrectomy and was associated with longer OT 
as a surrogate for surgical difficulty (5, 25). The 

MAP score is presently the only highly effective 
scoring tool for predicting intraoperative APF, and 
consists of the two most predictive factors, poste-
rior perinephric fat thickness and stranding. When 
mobilising the kidney, especially in inflammatory 
conditions, identification of the safe layer is criti-
cal. The subcapsular layer (3) and underlying layer 
outside Gerota’s fascia (5) have been reported as 
appropriate dissection planes for laparoscopy ne-
phrectomy. Locating these layers and removing 
the kidney along them is ideal, however, adhesive 
fibrosis or APF makes the procedure difficult in 

some cases. As a result, any dissection layer be-
tween the kidney and retroperitoneum is feasible 
in our opinion. Once the safe layer proves difficult 
to identify in the surgical field, the surgeon should 
restart in another area and stay as far away from 
the retroperitoneum as possible. When this occurs, 
surgeon’s patience and skill are decisive to avoid 
severe concomitant injury.

 Compared with URS and PCNL, ESWL is 
thought to be less damaging to the kidneys, but 
based on the literatures and our experiences, sho-
ck waves induce significant damage to the renal 
and adjacent tissues and the extent of damage 
depends on the energy and the number of shock 
wave exposure (26). Therefore, multiple ESWL can 
increase perirenal infection (27) and injury, ag-
gravating adhesions, making retroperitoneal ne-
phrectomy more complicated.

 Although no significant differences were 
observed between the two groups in terms of com-

plications, severe bleeding and concomitant in-
jury should be considered before LRSN, especially 
in cases with higher HMUNS. Controlling the renal 
vessels is crucial to reduce bleeding, and some te-
chnical and equipment improvements have been 
achieved in recent years. En bloc ligation of the 
renal hilum with or without Endo GIA® has been 
reported to facilitate the procedure in some chal-
lenging cases (28, 29), but we prefer to dissect 
the renal artery and vein individually whenever 
possible to avoid rare renal arteriovenous fistula 
formation (30). Other complications such as fever, 

Figure 3 - MAP score. A) type 1: no stranding; B) type 2: thin and mild stranding; C) type 3: diffuse, thick-banded stranding. 

A B C
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pain, incision infection, and others were also ob-
served, but the differences between the two groups 
were statistically insignificant.

 In summary, the complexity of LRSN is 
affected by multiple factors. We found that the 
operative time, intraoperative blood loss and con-
version rate to open surgery of patients with high 
complexity were significantly higher than those 
with low complexity. We don’t have to take mini-
mally invasive surgery if preoperative evaluation 
shows a high score (≥ 7), Compared to laparosco-
py, open surgery can better control intraoperative 
emergencies, such as bleeding and adhesion. The 
higher the score, the more difficult and complex 
the operation. Open surgery can remove adhesions 
more quickly and control intraoperative bleeding 
more effectively, thus reducing the difficulty of 
surgery and ending the operation as soon as pos-
sible. Therefore, we can directly choose open sur-
gery if the preoperative score is higher. According 
to the HMUS system, the complexity of LRSN can 
be scored before surgery to predict the difficulty 
of surgery, so as to guide clinicians to reasonably 
choose surgical methods and treatment strategies 
(laparoscopy or open access).

CONCLUSIONS

The HMUNS can effectively reflect com-
plexity of LRSN before surgery. For some limi-
tations consisting of a retrospective nature and 
sample size in our study could not be overcome, 
the HMUNS was just a relatively ideal scoring 
system, which should be more powerful, simple, 
and practical. Hence, well-designed trials with 
larger sample sizes are still needed to confirm 
our results.

ABBREVIATIONS

APF = adherent perinephric fat
ADPKD = Autosomal Dominant Polycystic Kidney 
Disease
BMI = body mass index
CT = computed tomography
CDC = Clavien-Dindo classification
ESWL = extracorporeal shock wave lithotripsy
EBL = estimate blood loss

HMUNS = Harbin Medical University nephrec-
tomy score
KV = kidney volume
LRSN = Laparoscopic retroperitoneal simple ne-
phrectomy
MAP = Mayo Adhesive Probability
OT = operative time
PCNL = percutaneous nephrolithotomy
PHT = postoperative hospitalization time
SD = standard deviation
URS = ureterorenoscopy
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Factors affecting fl uoroscopy time during percutaneous 
nephrolithotomy: Impact of stone volume distribution in 
renal collecting system
______________________________________________________________________________________________
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ABSTRACT

Purpose: To identify the factors increased fl uoroscopy time during percutaneous neph-
rolithotomy and investigate the relationship between the 3D segmentation volume 
ratio of stone to renal collecting system and fl uoroscopy time.
Materials and Methods: Data from102 patients who underwent percutaneous neph-
rolithotomy were analyzed retrospectively. Volume segmentation of both the renal 
collecting system and stones were obtained from 3D segmentation software with the 
images on CT data. Analyzed stone volume (ASV), renal collecting system volume 
(RCSV) measured and the ASV-to-RCSV ratio was calculated. Several parameters were 
evaluated for their predictive ability with regard to fl uoroscopy time.
Results: The stone-free rate was 55.9% after the percutaneous nephrolithotomy. Com-
plications occurred in 31(30.4%) patients. The mean fl uoroscopy time was 199.4±151.1 
seconds. The fl uoroscopy time was signifi cantly associated with the ASV-to-RCSV 
ratio (p<0.001, r=0.614). The single tract was used in 77 ( 75.5%) cases while multiple 
tracts were used in 25 (24.5%) cases. Fluoroscopy time was signifi cantly associated 
with multiple access (p<0.001, r=0.689). On univariate linear regression analysis, lon-
ger fl uoroscopy time was related with increased stone size, increased stone volume, in-
creased number of access, increased calyx number with stone, increased ASV-to-RCSV, 
increased operative time and decreased stone essence. On multivariate linear regression 
analysis, the number of access and the ASV-to-RCSV were independent predictors of 
fl uoroscopy time during percutaneous nephrolithotomy.
Conclusions: The distribution of the stone burden volume in the pelvicalyceal system 
is a signifi cant predictor for prolonged fl uoroscopy time during percutaneous nephro-
lithotomy. Measures to decrease FT could be benefi cial in patients with a high ASV-to-
RCSV ratio for precise preoperative planning.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) has 
become standard treatment for complex renal sto-
nes from when it was fi rst portrayed by Fernström 

and Johansson in 1976 (1). Alltough it has some 
advantages such as high success, low morbidity 
and early convalescence, PCNL is still related to 
higher radiation exposure compared to other uro-
logical procedures (2-4).
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 Radiation exposure is a well-known risk 
factor for malignancies and this risk is linear with 
regard to duration of exposure (5). The surgeons 
evaluate the pelvicalyceal system and choose the 
optimal calyx for puncturing with the help of flu-
oroscopy. As a result, it is significant to identi-
fy the related factors that affect fluoroscopy time 
(FT) during PCNL. FT is an important factor used 
for the evaluation of radiation exposure during 
urological operations (4).

 There are several studies investigating 
this relationship. Tepeler et al. found that FT was 
significantly prolonged in patients with large renal 
stones necessitating multiple accesses (6). Mancini 
et al. likewise found that stone burden, multiple 
access and higher Body Mass Index (BMI) were 
associated with increased radiation exposure (7). 
Noureldin et al. concluded that estimated blood 
loss (EBL), number of punctures and operative time 
were the independent predictors of prolonged FT 
(8). A recent study showed that FT was associated 
with stone burden, stone location, number of sto-
nes, number of punctures and number of tracts (9).

 Three-dimensional (3D) volume segmen-
tation method is an important part of diagnosis 
with computer-aided medical applications. In the 
present study, we examined the relationship be-
tween the 3D segmentation volume ratio of a sto-
ne to renal collecting system and FT. To the best of 
our knowledge, this is the first study investigating 
this relationship.

MATERIALS AND METHODS

 A retrospective study conducted after the 
approval of the Institutional Ethics Committee. 
From January 2013 to July 2018, 102 patients 
were chosen to the present investigation who met 
the criteria. Patients with anatomical anomalies 
and patients with incomplete data were excluded 
from the study. All procedures were implemented 
by a single experienced surgeon.

 Our indications of PCNL medical procedu-
re are guided by the proposals of EAU and AUA 
guidelines (10, 11). Laboratory examinations were 
noted. All patients experienced NCCT (Toshiba 
Alexion™ multislice CT). The perioperative and 
postoperative information including number of 

tracts, scopy time, operative time, stone-free sta-
tus, hemoglobin drop, blood transfusion requi-
rement, complications, length of stay (LOS) and 
second procedure necessity were additionally re-
corded. Flouroscopy time was characterized as the 
aggregate time for which fluoroscopy was utilized 
amid every methodology. Operative time was cha-
racterized as the length from the entrance of the 
targeted calyx to the fulfillment of the method. 
Hemoglobin drop was defined as the contrast 
amongst preoperative and 24-hour postoperati-
ve hemoglobin concentrations. Modified Clavien 
classification system was used to characterize 
complications after PCNL (12).

 After the production of a 3D surface vo-
lume rendering of renal stones and the gathering 
framework, division of the renal collecting system 
volume (RCSV) and analyzed stone volume (ASV) 
of all patients delineating the pelvicalyceal ana-
tomy and the volumetric stone weight dissemi-
nation in the gathering framework were analyzed 
(Dornheim Segmenter, Mainz, Germany). Images 
acquired from transverse NCCT images were uti-
lized for volume division by using seed-based 
district developing technique. Images of the renal 
gathering framework from the NCCT images were 
chosen and utilizing a beginning stage, images 
were picked physically with the seed-based area 
developing the device. The division was actualized 
by thresholding strategy, a scope of qualities from 
the NCCT information of stones was chosen and 
information that fell outside the scope of limit va-
lues were rejected from the investigation (Figure-1). 
ASV and RCSV were estimated and the ASV-to-
-RCSV proportion was computed.

 The procedure of PCNL used in our foun-
dation was portrayed in our past investigations (13, 
14). A 5 or 6F open-finished ureteral catheter was 
embedded in the lithotomy position. From there on, 
patients were put in the prone position. Percuta-
neous access was accomplished under fluoroscopic 
direction. Balloon dilators were utilized for tract di-
latation. Fragmentation and stone expulsion were 
achieved utilizing pneumatic or ultrasound energy 
and recovery graspers through unbending 22F-26F 
nephroscopes. A 16F re-entry catheter or an 18F 
Foley catheter was embedded after the completion 
of the method. The patient was released the follo-
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Figure 1 - NCCT and 3D volume segmentation images of pelvicalyceal system and stones. 

Volumetric measurements are: ASV = 3573 mm³, RCSV = 45670  mm³, ASV/RCSV ratio (%) = 7.8%.

wing day if the patient was comfortable, afebrile, 
and there was no drainage from the nephrostomy 
site after the nephrostomy tube was evacuated. Pa-
tients were assessed with respect to the sum and 
area of residual stone on the postoperative first 
day and following 3 months by utilizing imaging 
modalities (plain X-ray of the kidneys, ureters, 
and bladder (KUB) or on an NCCT if the stone 
was radiolucent). The Ziehm Solo 51026 mobile 
C-arm with automatic exposure settings (kV/mA, 
brightness) were utilized to implement low-dose 
continual fluoroscopy with a rate of 30 pulses / 
sec. Settings of fluoroscopy were constant for all 
patients. Fluoroscopy utilization was self-con-
trolled by the surgeon with a foot pedal while the 
C-arm manually was controlled by an operator 
under surgeon’s directions.

 The study was conducted as a retrospecti-
ve cohort. Spearman rank correlation coefficient 
or Pearson’s correlation coefficient were used for 
assessing the relationship between continuous va-
riables. Univariate and multivariate linear regres-
sion analyses were used to determine the predictors 
of FT. The data were analyzed with the Statistical 
Package for Social Sciences (SPSS) version 22.0™ 
(IBM Corporation, California). A two-tailed p-value 
<0.05 was considered statistically significant.

RESULTS

 For the final analysis, 102 patients were 
selected to the study. Clinical characteristics are 
shown in Table-1. The stone-free rate was 55.9% 
after the PCNL monotherapy. Complications oc-
curred in 31 (30.4%) of the cases. Grade 1 com-
plication  occurred in 17 (16.7%) patients, grade 2 
in 6 (5.9%) patients, grade 3a in 6 (5.9%) patients 
and grade 3b in 2 (2.0%). The mean length of stay 
(LOS) was 2.4±0.7 days. Mean FT was 199.4±151.1 
seconds. As it is shown in Figure-2, FT was sig-
nificantly associated with the ASV / RCSV ratio 
(p <0.001, r=0.614). FT was also correlated with 
stone size (p <0.001, r=0.543), number of stones 
(p=0.004, r=0.279). FT was significantly and po-
sitively correlated with operation time (p <0.001, 
r=0.643). FT was higher in patients with longer 
hospitalization time (p=0.004, r=0.444). The single 
tract was used in 77 (75.5%) cases while multiple 
tracts were used in 25 (24.5%) cases (Figure-3). FT 
was significantly associated with multiple access 
(p <0.001, r=0.689).

 On univariate linear regression analy-
sis, longer FT was related with increased stone 
size, increased stone volume, increased number 
of accesses, increased calyx number with stone, 
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Table 1 - Demographic, preoperative and perioperative 
features of study cohort.

Patients

Mean±S.D (n%)

Age 46.2±13.5

Sex

Male 57 (55.9%)

Female 45 (44.1%)

Side 

Right 48 (47.1%)

Left 54 (52.9%)

BMI 26.2±3.4

Creatinine(mg/dL) 1.0±0.2

Tract length (mm) 81.9±22.5

Calyx no.with stone 3.4±1.1

Stone size (mm) 38.0±11.7

Stone density (HU) 1093.9±335.2

ASV (mm³) 627.9±600.6

RCSV(mm³) 4919.6±5264.4

ASV/RCSV(%) 17.7±10.7

Access no.

Single tract 77 (75.5%)

Multiple tract 25 (24.5%)

Operation time (min.) 90.2±29.9

Access time (min.) 17.3±8.6

Fluoroscopy time (sec.) 199.4±151.1

Length of stay (LOS) 2.4±0.7

Hemoglobine drop (mg/dL) 1.7±1.1

Transfusion  

Yes 14 (13.7%)

No 88 (86.3%)

Stone-free

Yes 57 (55.9%)

No 45 (44.1%)

Modified Clavien Grade

0 71 (69.6%)

1 17 (16.7%)

2 6 (5.9%)

3a 6 (5.9%)

3b 2 (2.0%)

4a 0 (0.0%)

4b 0 (0.0%)

5 0 (0.0%)

BMI = body mass index; HU = Hounsfield unit; ASV = analyzed stone volume; 
RCSV = renal collecting system volume

Figure 2 - Correlation between  ASV-to-RCSV ratio and 
Fluoroscopy time.

increased ASV-to-RCSV, increased operative 
time and decreased stone essence. On multiva-
riate linear regression analysis, the number of 
accesses and ASV-to-RCSV were independent 
predictors of FT during PCNL (Table-2).

DISCUSSION

 PCNL is the most appropriate treatment 
choice for renal stones larger than 2cm (10). Flu-
oroscopic guidance is also an important part of 
PCNL. However, not only the surgeon but also the 
patient and operating room staff have an increa-
sed risk of exposure with ionizing radiation. The 
effective radiation dose during PCNL is around 
7-9mSv (7). International Commission on Radio-
logical Protection (IRCP) recommends for occupa-
tional exposure a 20mSv safety limit yearly, and 
the effective dose should not exceed 50mSv in a 
single year (15). Surgeon experience and attitude 
are some of the crucial changeable factors for the 
duration of this exposure during the procedure. 
Radiation exposure during the procedure depen-
ds on several factors such as FT, distance and the 
properties of the fluoroscopy machine (pulse rate, 
KVP, mAs) (16, 17). FT is controllable, monitorable, 
easy and linear related to radiation exposure (9, 
17). Therefore, several studies used FT as a proxy 
tool for estimating radiation doses and investiga-
ted the predictors that affect FT during PCNL (6-9).
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Figure 3 - Effect of multi access on Fluoroscopy time.

 The purpose of the current study was to 
search the factors that could predict increased FT. 
Our results demonstrated that ASV-to-RCSV and 
multiple access were the independent predictors 
for increased FT during PCNL. Our findings were 
congruent with previous reports. Multiple access 
has been well identified as a parameter increasing 
FT. Previous studies reported that multiple access 
and stone burden were associated with increased 
FT (6, 7). Moreover, a recent study showed that as 
soon as more than 2 attempts were required for 
puncturing the chosen calyx, FT was significan-
tly higher (9). Therefore, single access rather than 
multiple access should always be the desired goal 
to decrease radiation exposure. Likewise, Nourel-
din et al. found that number of punctures, EBL and 
operative time were the only independent predic-
tors of prolonged FT during PCNL whereas there 
was no correlation of FT with S.T.O.N.E. Nephroli-
thometry Score (8). Sfoungaristos et al. found that 
FT was associated with stone burden, stone loca-
tion, number of stones, number of punctures and 

number of tracts. Furthermore, all scoring systems 
such as Guy’s stone score, S.T.O.N.E. nephrolitho-
metry, and CROES nomogram could predict the 
complex cases and the need for increased FT (9).

 The 3D printed technology is a novel te-
chnology and has various applications in renal 
procedures. Furthermore, this technology is quite 
precise to demonstrate the anatomy of the renal 
collecting system. Previous studies illustrated the 
importance of 3D technology, especially, in the 
presurgical planning for kidney surgery. Atalay 
et al. reported that generating kidney models of 
PCSs by using 3D printing technology is feasible, 
and understandings of the disease and the surgi-
cal procedure from patients were well apprecia-
ted with this novel technology (18). Nevertheless, 
some other studies showed the importance of 
the renal anatomy applied to training and exe-
cution of the flexible ureteroscopy (19, 20). Re-
cently, Marroig et al. standardized the building of 
a three-dimensional silicone mold (cavity) of the 
collecting system, on the basis of polyester resin 
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Table 2 - Predictors of fluoroscopy time on linear logistic regression analysis.

Univariate model Multivariate model

B Coefficient p B Coefficient p

Age 0.3 0.49

Sex( Male gender) 18 0.27

Side (Right side) 25 0.40

BMI(kg/m²) 3.5 0.42

Tract length (mm) 0.6 0.65

Calyx no.with stone 30 <0.001 1.7 0.95

Stone size (mm) 6.9 <0.001 1.6 0.25

Stone density (Radiolucent) 0.98 <0.001 0.1 0.43

ASV (mm³) 0.1 <0.001 0.1 0.42

RCSV(mm³) -0.1 0.46

ASV/RCSV(%) 8.5 <0.001 5.2 <0.001

Access no.(Multiple access) 167 <0.001 165 <0.001

Operation time (min) 3.2 <0.001 0.2 0.61

 2.7 0.87

Post-operative Nephrostomy Tube 12 0.29

endocasts, which can be used in surgical training 
programs (21).

 As seen above, there is a controversy re-
garding the impact of nomograms on FT. These 
conflicting results may be enlightened with fur-
ther studies. In the present study, there was no 
knowledge with regard to nomograms. Never-
theless, stone size, number, and location are the 
important variables that shared in common these 
scoring systems. Our previous studies illustrated 
that these variables may be better measured and 
analyzed with the 3D volume segmentation me-
thod (13, 14). Furthermore, hydronephrosis can 
be measured as a quantitative value. Therefore, 
the 3D volume segmentation method could in-
crease the predictive power of nomograms. Addi-
tionally, stone branching and secondary calyceal 
stones might require multiple tracts (22). Likewise, 
Mishra et al. found that the need for tracts and 
stages were clearly established using the stone vo-
lume calculations by staghorn morphometry (23). 

Our study showed that the ASV-to-RCSV ratio and 
the number of tracts were the independent predictors 
for increased FT during PCNL. ASV-to-RCSV ratio is 
involved in the stone burden and the stone comple-
xity. Additionally, the need for multiple tracts rises 
when the ASV-to-RCV ratio grows. Based on this, 
ASV-to-RCSV ratio might be a tool for the urologist 
before PCNL for assisting treatment planning and 
patients counseling. Likewise, our previous studies 
revealed that the ASV-to-RCSV ratio could predict 
outcomes of PCNL (13, 14).

 In our study, the stone volume and the 
RCSV were calculated separately using the 3D vo-
lume segmentation method and the ratio between 
these variables was stated as a numerical value. As 
a result, the 3D segmentation method could be an 
alternative tool for more accurate numerical values 
for analyzing the renal collecting system and stone 
relation. ALARA (As Low As Reasonably Achie-
vable) principles represents a practice keeping 
radiation doses to patients and personnel As Low 
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As Reasonably Achievable (15, 24). The three 
major components of ALARA are time, distance 
and shielding (15, 24). Into the clinical practice, 
we can report that the ASV-to-RCV ratio may 
predict increased FT and be used to minimize 
the radiation exposition with the help of ALARA 
principles during PCNL.

 A retrospective study design and relatively 
small sample size are some limitations of the 
current study. A prospective and large sample 
study could improve our results.

CONCLUSIONS

 FT rises with an increasing ASV-to-RCSV 
ratio for PCNL. In addition, the need for multiple 
tracts rises when the ASV-to-RCV ratio grows. The 
dispersion of the stone volume in the renal col-
lecting system is an important predictor for pro-
longed FT during PCNL. Measures to decrease FT 
could be beneficial in patients with a high ASV-
-to-RCSV ratio for precise preoperative planning.

ABBREVIATIONS

ASV = Analyzed stone burden volume
ALARA = As Low As Reasonably Achievable
BMI = Body mass index
CT = Computed tomography
DICOM = Digital imaging and communications in 
medicine
FT = Fluoroscopy time
PCNL = Percutaneous nephrolithotomy
RCSV = Renal collecting system volume
3D = Three dimensional
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Two-shift operation mode can improve the effi ciency and 
comfort of fl exible ureteroscopic holmium laser lithotripsy 
for the treatment of renal calculi larger than 1.5cm
______________________________________________________________________________________________
Sun Hui 1, Yang Qingya 1, Yin Xinbao 1, Liu Ming 1, Li Gonghui 2, Chen Jun 1

1 Qilu Hospital of Shandong University, Qingdao, China; 2 Sir run run shaw Hospital of Zhejiang 
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ABSTRACT

Purpose: To compare two-shift operation mode and single player mode different im-
pact on surgical results and operator comfort in fl exible ureteroscopic holmium laser 
lithotripsy for renal calculi larger than 1.5cm.
Materials and methods: From December 2017 to December 2018, 92 patients with renal 
calculi admitted to Qilu Hospital and were treated through fl exible ureteroscopy. They 
were randomized in two-shift group (n=50) and single player group (n=42). The opera-
tive time, blood loss, hospitalization stay after operation, residual fragments (≥4mm) 
rate, fragmentation speed, postoperative complications and operator’s fatigue score 
were compared.
Results: There was no signifi cant difference between two groups regarding age, gen-
der, illness side, stone size, blood loss, operative time, postoperative hospitalization 
stay, complications, etc (p >0.05). The fragmentation speed was 44.5±20.0mm3/min in 
two-shift group compared with 34.2±17.3mm3/min in single player group (p=0.037). 
Residual fragments (≥4mm) rate after fi rst surgery was 18% in two-shift group, while 
the residual fragments (≥4mm) rate was 40.5% after fi rst surgery in single player group 
(p=0.017). The total fatigue score of two-shift group was 8.4 compared to 29.9 in single 
player group (p <0.001).
Conclusion: In fl exible ureteroscopic holmium laser lithotripsy for the treatment of 
renal calculi larger than 1.5cm, two-shift operation mode can raise the fragmentation 
speed and stone clearance rate, as well as signifi cantly lower operator’s fatigue level 
and improve operator’s comfort.
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INTRODUCTION

Urinary tract calculi is a common disease 
and its incidence is 5~15% (1) worldwide, 1-5% 
(2) in our country. With signifi cant improvement 
in the armamentarium, fl exible ureteroscopy 
(FURS) evolved rapidly over the last decade and 
had become a viable alternative to extracorporeal 

shock-wave lithotripsy and percutaneous nephro-
lithotomy (PCNL), even for larger renal calculi 
(3-8). With the expansion of indication, fl exible 
ureteroscopy has been used for the treatment of 
renal calculi larger than 1.5cm. However, hol-
mium laser lithotripsy is a time-consuming pro-
cess, the increasing volume and complexity of re-
nal calculi would inevitably lead to operative time 
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increase. During the operation, the surgeon has 
to hold the endoscope and focus on the target 
all time in a standing position. The suboptimal 
ergonomic posture may result in orthopaedic 
complaints (9, 10). Classic FURS usually needs 
single surgeon to complete the lithotripsy pro-
cess. Two-shift operation mode for lithotripsy 
in FURS was rarely reported. Based on this be-
lief, our study purposed to compare two-shift 
operation mode with classic single player mode 
on the impact to surgical results and operator 
comfort in flexible ureteroscopic holmium laser 
lithotripsy for renal calculi.

MATERIALS AND METHODS

Patients
 A total of 92 patients with renal cal-

culi (>1.5cm) were enrolled in our study from 
December 2017 to December 2018. Inclusion 
criteria consisted of the diameter of renal cal-
culi larger than 1.5cm. The patients with acute 
urinary tract infection and severe urinary tract 
malformation were excluded. In order to pre-
-expand the ureter, all patients placed a double 
J tube 2 weeks before surgery. We used random 
number function for the sample randomization 
before study. 92 patients were randomly divi-
ded into two groups: one group required two 
surgeons to operate (Two-shift Group) and the 
other group required one surgeon to participa-
te in the lithotripsy procedure (Single-Player 
Group). This study was conducted in accordan-
ce with the declaration of Helsinki. This study 
was conducted with approval from the Ethics 
Committee of Qilu Hospital. Written informed 
consent was obtained from all participants.

Surgical setting and procedure
1 - OLYMPUSTM URF-P5: tip diameter 7.2Fr, 
bent angle-180~275°;
2 - COOKTM access sheath: diameter 10/12Fr, 
45cm for male, 35cm for female;
3 - LUMENISTM Power Suite 60W: laser fiber 
Diameter 200um.

 Two surgeons who had received syste-
matic training and had more than 50 cases of 
individual surgical experience of FURS perfor-

med the treatment. Two-shift group required 
two surgeons to participate in the lithotrip-
sy procedure and the participants took turns 
to operate, 15 minutes per person each time. 
Single-player group required just one surgeon 
of the medical team to participate in the litho-
tripsy procedure and lithotripsy procedure was 
finished by the same surgeon from beginning 
to the end. The procedures were performed un-
der general anesthesia. Both groups were asked 
to adopt the“dusting settings”approach with 
holmium laser setting: energy 0.4-1.0 J and 
frequency 25-30 Hz (low-energy and high-
-frequency). The laser energy was adjusted ac-
cording to the hardness of the stone and the 
reaction to the laser. No stone basket was used 
during surgery. After the operation, the surge-
on was requested to complete the ergonomics 
questionnaire immediately.

Clinical evaluation and Statistics

 Observation and comparison points of our 
study included operative time, blood loss, hospi-
talization stay after operation, stone free rate, 
fragmentation speed (cubic millimeter per minu-
te), postoperative complications and operator’s 
fatigue score. The first follow-up was one mon-
th later and before remove of Double-J stent. At 
first follow-up, Computed Tomography (CT) was 
performed. If the residual stone diameter was less 
than 4mm, it was considered as clinically insigni-
ficant residual fragments. If the patient’s residual 
stone diameter was greater than or equal to 4mm 
after first surgery, they would be recommended 
for further treatment. The measure of stone vo-
lume was based on preoperative computed tomo-
graphy by using AW VolumeShareTM (GE, Fair-
field, Conn, USA). Operator’s fatigue score was 
based on an ergonomics questionnaire referred to 
Chinese Ophthalmology and a previously publi-
shed questionnaire (11, 12). Numerical data were 
expressed as mean with standard deviation (SD). 
Statistical analysis was performed with SPSS v.16 
(IBM Corp, Armonk, NY, USA) including chi-squa-
re test for categorical variables and independent 
T test for numeric variables. P values <0.05 were 
considered statistically significant.
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RESULTS

Preoperative clinical data
 There were in total 92 cases which were 

randomized in two-shift group and single-
-player group. 50 cases were randomized in 
two-shift group (male 29, female 21) and mean 
age was 50.0±11.8years. Meanwhile, 42 cases 
were randomized in single-player group (male 
30, female 12) and mean age was 49.6±10.7ye-
ars. There was no differences between two 
group’s preoperative data (including age, gen-
der, ill side, lower calyx number, stone size and 
volume; p >0.05). More details are shown in 
Table-1.

Clinical experience
 All operations were successfully perfor-

med. Details of clinical experience are shown in 
Table-2. No difference was shown regarding the 
operative time, blood loss, complications and 
hospitalization stay after operation (p >0.05). 
With respect to residual fragments(≥4mm) rate 
of first-surgery two-shift group (18%) revealed 
statistically significant differences with single-
-player group (40.5%) (p=0.017). Fragmenta-
tion speed also favored two-shift group (mean: 
44.5±20.0mm3/min) over single-player group 
(mean: 34.2±17.3mm3/min) and reached statistical 
significance (p=0.037). Ureteral stone street for-
ming occurred in two cases of two-shift group and 

Table 1 - Comparison of two group’s patient data.

Criteria Two-shift group Single-player group Comment

Age, year 50.0±11.8 49.6±10.7 -

Male/female 29/21 30/12 -

Left/right 28/22 25/17 -

Lower calyx/all 26/50 26/42 -

Stone size, mm 21.0±5.1 21.6±5.9 Multiple calculi: sum of lengths

Stone volume, mm3 2759.9±1307.6 2717.9±1237.2 Calculated based on preoperative computed 
tomography

Table 2 - Comparison of two group’s surgery results.

Criteria Two-shift group Single-player group Comment

operative time (min) 84.7±32.4 90.6±24.5 -

blood loss (mL) 10.4±9.2 8.1±5.7 -

hospitalization stay (d) 2.2±0.6 2.5±1.4 -

residual fragments (≥4mm) rate (%) 18.0 40.5 -

fragmentation speed (mm3/min) 44.5±20.0 34.2±17.3 just for patients without 
clinically significant residual 

fragments

complications 2 3 fever, stone street forming 
and prostate bleeding
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they recovered after ESWL. One case of single-
-player group bled in prostate and two cases had 
postoperative fever. Others recovered well with no 
significant complication.

Evaluation of Ergonomics
 Two group’s fatigue score are shown in 

Table-3. There was a significant difference when 
comparing the fatigue score of two-shift group 
and single-player group (total score: 8.4 vs. 29.9; 
p <0.001), and the difference was most obvious 
concerning eye drying, musculoskeletal pain, fo-
rearm pain, elbow and wrist stiffness, finger num-
bness and leg pain.

DISCUSSION

 With significant improvements in the ar-
mamentarium, FURS is playing an important role 

in the management of nephrolithiasis. The ad-
vantages of flexible ureteroscopy are indisputable 
(13) which include minimum noninvasive surgi-
cal trauma, low complication rate, short hospital 
stays and repeatable ongoing treatment. These 
merits lead to more and more surgeons and pa-
tients to select FURS for treatment of renal calcu-
li. As operative experience accumulate and treat-
ment expectations of patients become greater, the 
indications of FURS for renal calculi have expan-
ded to even larger than 2cm (14-17). With the ex-
pansion of the FUR’S indications, FURS has been 
used for the treatment of larger and more complex 
calculus. Pre-stenting improves the stone free rate 
(SFR) and reduces intra-operative complications 
(18). Pre-stenting positively affects safety and effi-
cacy of URS (19). Therefore, routine pre-stenting 
was required in our study. According to our ex-
perience, pre-stenting can facilitate access of the 

Table 3 - Comparison of two group’s fatigue score concerning the ergonomics.

No. of complaints (0–5)* Two-shift group Single-player group

eye ache 0.9 (0–3) 2.0 (0–4)

eye bulge 0.4 (0–2) 1.8 (0–3)

eye blur 0.2 (0–1) 0.8 (0–2)

eye drying 0.7 (0–2) 2.0 (0–4)

photophobia 0.2 (0–1) 1.2 (0–3)

Musculoskeletal pain 1.0 (0–3) 2.6 (1–5)

Neck pain 0.3 (0–1) 1.3 (0–3)

Shoulder stiffness 0.3 (0–2) 1.7 (0–4)

Arm pain 0.4 (0–2) 1.9 (0–4)

Forearm pain 0.9 (0–2) 2.8 (0–5)

Elbow stiffness 0.4 (0–1) 2.0 (0–4)

Wrist stiffness 0.9 (0–2) 3.0 (0–5)

Finger numbness 0.5 (0–2) 2.2 (0–4)

Back pain 0.3 (0–1) 1.5 (0–4)

Leg pain 1.0 (0–3) 3.1 (0–5)

Total score 8.4 (0–26) 29.9 (2–49)

* 0 = no complaints; 1 = little pain; 5 = severe pain.
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ureteroscope and sheath. However, holmium laser 
lithotripsy is a relatively time-consuming process, 
with the volume and structure complexity of sto-
nes increasing, extension of fragment time will be 
inevitable.

 During FURS, the surgeon is used to in-
sert and advance laser fibre, and control irrigation 
while holding the endoscope. Through foot pedal, 
operators usually activate holmium laser litho-
tripsy in a standing position and the procedure of 
lithotripsy requires surgeon continuous focusing 
on the target. Long-time maintaining this position 
will inevitably lead to operator’s discomfort and 
may also have a negative impact on performan-
ce of FURS. The fatigue problem can be overco-
me by teamwork. As shown by the questionnaire 
comparing the ergonomics of two shift operation 
and single-player operation in FURS (Table-3), 
two shift work mode provides a suitable solution 
to improve ergonomics significantly (total score: 
8.4 vs. 29.9). Meanwhile, two shift operation pro-
ved to be faster for lithotripsy than single-player 
operation, reflected by higher fragment speed 
(44.5±20.0mm3/min vs. 34.2±17.3mm3/min). And 
the residual fragments (≥4mm) rate after first 
operation of two shift group was also lower than 
single-player group (18.0% vs. 40.5%). The resi-
dual stone rate of two groups in our study was 
high, and this result might be related to the “dus-
ting and no basketing” strategy we adopted. Re-
cent data comparing laser lithotripsy with dusting 
versus basketing suggest higher rates of residual 
fragments with dusting but less utilization of ure-
teral access sheaths and potentially shorter opera-
tive times (20).

 However, we think that the operator’s 
discomfort may be another reason for imperfect 
performance of FURS resulting in the higher resi-
dual fragments (≥4mm) rate and lower fragment 
speed. As the process of lithotripsy is tedious and 
even boring, long term uncomfortable positions 
often wear down operator’s patience and ener-
gy. This status of exhaustion also results in lower 
fragmentation speed. For the treatment of special 
types of stones, such as infection stones, operative 
time should be controlled as short as possible, in 
order to reduce the incidence of postoperative sep-
sis. In these cases, how to improve the fragment 

speed and reduce operative time is considered par-
ticularly important. Therefore, two shift operation 
mode can be a good solution for this problem.

 With improvements in the armamenta-
rium, FURS will provide more superior image 
quality. Saglam et al. (21) reported robotic flexible 
ureteroscopy has the advantage of significant im-
provement of ergonomics compared to classic fle-
xible ureteroscopy. Even though, two shift mode 
can be a recommended approach for the treatment 
of renal calculi in FURS.

CONCLUSIONS

 In flexible ureteroscopy for the treatment of 
renal calculi larger than 1.5cm, two-shift operation 
mode can raise the fragmentation speed and stone 
clearance rate, as well as significantly lower opera-
tors’ fatigue level and improve operator’s comfort.
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ABSTRACT

Introduction: Lower urinary tract dysfunction (LUTD) is a common clinical condition. 
Emotional and behavioral issues are increasing among children and adolescents, with 
stress indicating diffi culties in personal and social functioning. This study evaluated 
whether urinary tract symptoms (LUTS) is associated with stress.
Materials and Methods: A cross-sectional, analytical study with 6-14-year-old patients 
with LUTS and no anatomical/neurogenic urinary tract abnormalities was conducted 
using the Dysfunctional Voiding Scoring System, a psychological assessment and the 
Child Stress Scale. The overall stress score was analyzed in relation to the psychologi-
cal assessment data. Answers to the seven specifi c DVSS urinary questions were com-
pared with those for the four Child Stress Scale domains. Univariate and multivariate 
analyses were performed. The chi-square test and Pearson’s correlation were used to 
determine associations. Signifi cance was defi ned as p <0.05.
Results: Most children were male (56%). Mean age was 9.0±2.25 years. Stress was 
detected in 20 out of 98 patients (20.4%; 95% CI: 13-30%).Of these, 90% were born 
from unplanned pregnancies and 67% were upset about their disorder. All the Child 
Stress Scale domains were signifi cantly associated with urinary dysfunction, with dys-
uria being signifi cantly associated with all four domains. In the multivariate analysis, 
dysuria was the only symptom that remained associated with stress. Associations with 
stress strengthened as the frequency of dysuria increased: physical reactions (p <0.01), 
emotional reactions (p <0.05), psychological reactions with a depressive component (p 
<0.01) and psychophysiological reactions (p <0.05).
Conclusion: Stress levels are higher in children and adolescents with LUTS who have 
more severe symptoms. Dysuria was the symptom most associated with stress, both in 
the physical reactions domain, in the psychological reactions domains with or without 
a depressive component and in the psychophysiological reactions domain.
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INTRODUCTION

Children and adolescents with lower urinary 
tract symptoms (LUTS) tend to have more emotional 
and behavioral abnormalities compared to those wi-

thout this condition (1, 2-4). Individuals with LUTS 
may tend to be more anxious, to have diffi culty con-
centrating and may be more prone to depression (5).

 Stress is defi ned as our body’s reaction 
to irritating situations or to those situations that 
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make us extremely happy, fearful, excited or con-
fused (6-8). Both physical and psychological com-
ponents are involved in stress reactions. When 
this reaction functions as a motivator, it is referred 
to as positive stress or eustress; however, when 
out of control it is referred to as distress and beco-
mes harmful (9). Stress negatively affects human 
health as a result of psychophysiological chan-
ges that occur when an individual is faced with a 
challenging situation. In children and adolescents, 
stress is commonly overlooked, while its principal 
element lies in the need to know how to deal with 
a new situation, whether good or bad (9, 10). Indi-
viduals with emotional issues may perceive their 
physical problems as extremely distressing and 
may feel less able to deal with them (11).

 Children and adolescents with urinary 
symptoms are often punished, either verbally with 
no physical contact (reprimanded), physically wi-
thout actual physical contact (e.g. being grounded 
by parents/caregivers) or even physically with ac-
tual physical contact (12, 13). Punishment is often 
a consequence of parents or caregivers tending to 
believe that it is intentional and failing to unders-
tand that urinary symptoms are an issue that me-
rits careful attention, patience and understanding. 
The negative effects of urinary problems on the 
family, social relationships, academic performance 
and the quality of life of children and adolescents 
add to the seriousness of this detrimental condi-
tion (14).

 Although studies have reported associa-
tions between emotional issues and urinary dys-
function, to the best of our knowledge no studies 
have dealt specifically with stress and its possible 
association with LUTS. A hypothesis was raised 
that children and adolescents with LUTS, with or 
without constipation, would experience different 
challenging situations. Hence, the findings of the 
present study could provide further, more objec-
tive information on this association for patients, 
their families and the professionals working in 
this area, providing better means of prevention 
and treatment and improving community health. 
Therefore, the objectives of this study were to test 
the hypothesis that children and adolescents with 
different lower urinary tract symptoms experien-
ce different degrees of stress, to describe the pre-

valence of stress in children and adolescents with 
LUTS, and to identify the lower urinary tract symp-
toms that are most associated with stress.

MATERIALS AND METHODS

This was a cross-sectional analytical study 
conducted with children and adolescents receiving 
care at a pediatric referral facility for the interdisci-
plinary treatment of LUTS, with colleted data pros-
pectively. Children of 6 to 14 years of age with lo-
wer urinary tract symptoms identified according to 
the Dysfunctional Voiding Scoring System (DVSS) 
(15), and no anatomical or neurological abnormali-
ties that could explain these symptoms, were inclu-
ded in the study. Patients who did not complete the 
questionnaires or who refused to sign the informed 
consent form were excluded from the study.

 All the patients were previously evaluated 
by a specialist, who also applied the DVSS. Next, a 
psychologist performed a psychological assessment 
of all the participants and applied the Child Stress 
Scale (6). The answers to the Child Stress Scale 
were stratified according to its four domains: phy-
sical reactions, psychological reactions, psycholo-
gical reactions with a depressive component and 
psychophysiological reactions. This stratification is 
based on analysis of the content of the items grou-
ped together into each of the domains. For instan-
ce, the items related to physical reactions deal with 
questions specifically referring to the body such as 
stomachache, sleep disturbances and urge to vomit, 
while those related to psychological aspects deal 
with worry, nervousness, sadness and fear. The do-
main of psychological reactions with a depressive 
component includes lack of energy, low self-esteem 
and a desire to disappear from the world. Items re-
ferring to feelings of embarrassment, eating-related 
anxiety, tachycardia and attention difficulties are 
part of the psychophysiological reactions domain.

 The Child Stress Scale contains 35 ques-
tions, 9 in each of the first three domains and 8 
in the psychophysiological reactions domain. There 
are five options of answers for each item, resulting 
in scores that range from 1 to 5 for the following 
answers, respectively: never, rarely, sometimes, of-
ten and always, based on the patient’s recent past. 
The score for each of the domains is added together 
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to obtain the individual’s overall score for stress. 
Several criteria are deemed to determine the pre-
sence of stress: if the overall score is >105 points and/
or if at least 7 items have been given the maximum 
score in each domain and/or based on a score ≥27 
points for the first three domains and ≥24 points for 
the psychophysiological reactions domain.

 Next, the answers to the DVSS were scored 
and compared with the overall score and the sco-
res for each one of the four domains of the Child 
Stress Scale. The mean scores for each of the do-
mains were added together to obtain the mean ove-
rall score for stress, which was used to describe the 
prevalence of the condition.

 The association between the different 
symptoms of urinary dysfunction and stress was 
evaluated using the Statistical Package for the So-
cial Sciences (SPSS), version 14.0 for Windows. 
Univariate and multivariate analyses were conduc-
ted, and significance was established at p <0.05. 
Due to the normality of the descriptive variables, 
means and standard deviations (SD) were used for 
the numerical variables and percentages for the ca-
tegorical variables. The chi-square test was used to 
test the associations between the sociodemographic 
and clinical data and the overall score for stress 
(categorical data). Pearson’s correlation was used 
to test the association between each of the symp-
toms of urinary dysfunction and the Child Stress 
Scale domains (numerical data). For the variables 
for which a statistically significant association was 
found, multiple linear regression was performed 
using the Enter method to insert the variables.

 This study was conducted in accordan-
ce with the regulations and guidelines established 
in Resolution 466/12, which regulates the ethical 
issues associated with research involving human 
beings in Brazil. The institute’s internal review bo-
ard approved the study protocol under reference 
number 1.235.650. The children’s parents or guar-
dians signed an informed consent form and the 
children signed an informed assent form.

RESULTS
 The study included 98 children and ado-

lescents. Of these, 55 (56%) were male. The age of 
the participants ranged from 6 to 14 years, with a 
mean of 9.0±2.25 years (Table-1).

 Based on the overall Child Stress Scale 
score (Appendix), 20 patients (20.4%) were found 
to have stress (95% CI: 13-30%). The mean score 
for each domain was 8.61±5.52 for physical re-
actions, 12.68±7.25 for psychological reactions, 
6.99±6.98 for psychological reactions with a de-
pressive component, and 9.80±6.05 for psycho-
physiological reactions.

 Table-2 shows the association between 
characteristics of the participants obtained from 
the psychological assessment and the overall 
Child Stress Scale score. These results show that 
90% of the patients with stress were born from an 
unplanned pregnancy. In addition, 67% were up-
set by their urinary disorder, suggesting an asso-
ciation between personal emotional issues, family 
relationships, and stress.

 The distribution of the various urinary 
symptoms in the children and adolescents was 
correlated with the different Child Stress Scale do-
mains, as shown in Table-3. In all the domains, 
there were associations with some of the items 
in the DVSS. Consequently, an analysis was then 
conducted to determine whether there was any 
association between the periodicity of each indi-
vidual symptom and a higher stress score, with 
results showing that stress level increased as a 
function of the intensity of the lower urinary tract 
symptoms. Scores for the domains of physical re-
actions, psychological reactions, psychological 
reactions with a depressive component and also 
psychophysiological reactions to stress were all 
found to increase as a function of the frequency 
of dysuria (Table-3). Furthermore, the psychophy-
siological reactions to stress intensified as a func-
tion of how often the occurrence of urinary in-
continence was associated with soaked underwear. 
Nevertheless, following multivariate analysis, the 
only variable found to reliably predict stress was 
dysuria (Table-4).

DISCUSSION

p In the present study, stress levels 
were found to increase as a function of the fre-
quency of some of the lower urinary tract symp-
toms. Not only was the presence of dysuria asso-
ciated with stress but this association also became 
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Table 1 - Characteristics of the children and adolescents participating in the study.

Characteristics

n Mean±SD

Age (years) 98 9.0±2.25

n %

Sex (n=98)

Male 55 56.1

Female 43 43.9

Child’s literacy (n=89)

Literate 80 89.9

Illiterate 9 9.2

City of residence (n=91)

Salvador 65 71.4

Other 26 28.6

Accompanying person (n=90)

Mother 68 75.6

Other 22 24.4

Mother and father live together (n=87)

Yes 59 67.8

No 28 32.2

Only child (n=88)

Yes 16 18.2

No 72 81.8

Planned pregnancy (n=86)

Yes 28 32.6

No 58 67.4

Mother attended prenatal care (n=86)

Yes 85 98.8

No 1 1.2

Acceptance of the pregnancy (n=87)

Yes 81 93.1

No 6 6.1

Attitude of the caregiver in relation to the voiding problems (n=81)

Understanding 46 56.8

Impatient 35 43.2

Was the child/adolescent punished because of the voiding problems? (n=70)

Yes 30 42.9

No 40 57.1

Reaction of the child/adolescent in relation to the voiding problems (n=78)

Upset 31 39.7

Indifferent 47 60.3
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Table 2 - Associations between the characteristics of the children/adolescents and the results of the Child Stress Scale.

Factor
Absence of Stress Presence of 

stress p-value
n % n %

Age (years) (n=98)

6-10 55 70.5 14 70 1.000

11-14 23 29.5 6 30

Sex (n=98)

Male 41 52.6 14 70 0.209

Female 37 47.4 6 30

Child’s literacy (n=89)

Illiterate 6 8.5 3 16.7 0.379

Literate 65 91.5 15 83.3

Parents live together (n=87)

No 21 29.6 7 43.8 0.374

Yes 50 70.4 9 56.3

The patient is an only child (n=88)

No 59 (84.3) 13 72.2 0.303

Yes 11 (15.7) 5 27.8

Planned pregnancy (n=86)

No 42 61.8 16 88.9 0.045*

Yes 26 38.2 2 11.1

The mother received prenatal care (n=86)

No 0 0.0 1 5.3 0.221

Yes 67 100 18 94.7

The caregiver is accepting of the child (n=87)

No 5 7.2 1 5.6 1.000

Yes 64 92.8 17 94.4

Caregiver’s attitude in relation to the voiding problems (n=81)

Impatient 30 46.2 5 31.3 0.400

Understanding 35 53.8 11 68.8

Punishment because of the voiding problems (n=70)

No 32 59.3 8 50 0.573

Yes 22 40.7 8 50

Patient’s reaction to the voiding problems (n=78)

Indifferent 42 66.7 21 33.3 0.037*

Upset 5 33.3 10 66.7

*Chi-square test, statistically significant with p <0.05.
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stronger as the frequency of this urinary complaint 
or the stress score increased. In other words, the 
more painful urination is, the greater the stress le-
vel associated with it. To the best of our knowled-
ge, this is the first study to correlate LUTS with 
stress and these findings add a new spectrum of 
severity to this disorder.

 LUTS have already been associated with 
emotional and behavioral problems (1, 2-4). Chil-
dren with LUTS tend to be shyer, more irritable, 
and more prone to depression (5), or may display 
aggressive and transgressive behavior (4). Children 
diagnosed with attention deficit hyperactivity di-
sorder and oppositional defiant disorder often ex-
perience urinary urgency and a reduced number of 
daily voids, respectively (4). These data may also 
show that brain function and its response to exter-
nal stimuli are related to the urinary symptoms.

Table 3 - Correlation between the items evaluated in the Dysfunctional Voiding Scoring System (DVSS) and the domains of 
the Child Stress Scale.

Physical Reactions Psychological 
Reactions

Psychological 
Reactions with 
a Depressive 
Component

Psychophysiological 
Reactions

DVSS items n R p-value R p-value R p-value R p-value

Having wet clothes/
underwear during the 
day

98
0.105 0.305 0.035 0.735 0.104 0.308 0.168 0.098

Soaked underwear 
during the day

98
0.147 0.150 0.051 0.621 0.198 0.051 0.213 0.035**

Voids only once or 
twice a day

98
0.001 0.996 0.054 0.597 0.020 0.844 0.000 0.997

Postpones voiding by 
crossing legs, squatting 
or dancing

98
0.219 0.030* 0.018 0.864 0.084 0.411 0.107 0.292

Can’t wait when 
needing to void

98
0.068 0.503 0.072 0.482 0.062 0.542 0.044 0.669

Needs to strain to void 98 0.111 0.278 0.045 0.663 0.115 0.259 0.130 0.203

Painful voiding (in the 
preceding 30 days)

98
0.348 <0.01* 0.251 0.013** 0.319 p <0.01* 0.263 p <0.01*

Total score for the 
DVSS items 1, 2, 5, 6, 
7, 8 and 9

98
0.227 0.025** 0.099 0.333 0.200 0.049** 0.221 0.029**

*Statistically significant with p <0.01; **Statistically significant with p <0.05.

 Stress is a state that results from exag-
gerated responses to external events interpreted 
as threats. This “exaggerated” response, which 
generates an atmosphere of anxiety and unsa-
tisfactory emotional response, may perpetuate 
symptoms. A classic example is seen in cases of 
panic disorder and tachycardia. Anxiety deve-
lops as the result of some external event (thre-
at), generating an adrenalin rush and tachycar-
dia. The sensation generated by the increased 
heart rate results in further anxiety that, in 
turn, increases tachycardia, generating a feed-
back loop (16). Applying this to LUTS, such as 
in situations of overactive bladder, for exam-
ple, urinary urgency (an event/threat) generates 
anxiety and brain hyperactivity, compounding 
the sensation of bladder filling (11), which, in 
turn, may increase stress levels.
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 Since dysuria was the symptom found to 
be most associated with increased stress, this me-
rits particular consideration. The causes of dysuria 
can be manifold, including urinary infections, ure-
thritis, nonbacterial inflammation of the bladder 
or urethra, and kidney stones (17, 18). There is no 
clinically demonstrable reason to believe that the 
patients evaluated in the present study would be 
included in any of these categories. The absence of 
an urinary infection or of any other clinical con-
dition that could be responsible for lower urinary 
tract symptoms is a basic condition for a diagnosis 
of LUTS. Nevertheless, in clinical practice dysuria 
is often associated with poor hydration and an ex-
plosive voiding contraction resulting from signi-
ficant urgency or bladder overdistension (19). The 
patients with dysuria may also be those with more 
severe lower urinary tract symptoms and, conse-
quently, those with a poorer emotional response, 
less able to adapt to the events/threats they are 
forced to confront on a daily basis, hence gene-
rating stress. On the other hand, it is also possible 
that the symptom itself, by generating constant 
discomfort, could increase stress levels. The sen-
sation of a full bladder provides an opportunity 
for an emotional response and the act of voiding 
is a behavior. It is unsurprising that an association 
was found between lower urinary tract symptoms 

and emotional and behavioral problems in chil-
dren/adolescents with LUTS.

 In current times, increased demands re-
quiring immediate resolution may result in many 
children being unprepared to deal with this stress-
-generating process (8). In addition, adolescence 
involves a physical transition from childhood to 
adulthood, a moment when these individuals are 
no longer children but are not yet adults. This can 
be a stressful time, with teenagers feeling unpre-
pared to deal with the new situations that pre-
sent in their lives (9). Parents, who often insist on 
their children being independent, are the same pa-
rents who are often authoritarian and controlling, 
since they are also experimenting with this new 
role. Therefore, conflicts develop and the urinary 
symptoms, associated with emotional stress, may 
be indicative of a broader context that needs to be 
dealt with.

 Around 20% of the patients evaluated were 
found to have stress. This is a higher percentage 
compared to the range of 10 to 15% previously 
reported in studies on emotional and behavioral 
disorders in general (3). Since there was no control 
group of individuals without LUTS in the present 
study, it is impossible to affirm that the rate found 
is higher than that of the general population. Ne-
vertheless, this percentage can be useful as a re-

Table 4 - Linear regression analysis between the items evaluated in the Dysfunctional Voiding Scoring System (DVSS) and 
the domains of the Child Stress Scale.

Physical Reactions Psychological 
Reactions

Psychological 
Reactions with 
a Depressive 
Component

Psychophysiological 
Reactions

DVSS items n Beta p-value Beta p-value Beta p-value Beta p-value

Soaked underwear 
during the day

98
0.096 0.450 0.014 0.916 0.172 0.185 0.163 0.214

Postpones voiding by 
crossing legs, squatting 
or dancing

98 0.206 0.135 -0.052 0.721 -0.019 0.890 -0.017 0.906

Painful voiding (in the 
preceding 30 days)

98
0.349

p 
<0.01*

0.237 0.026** 0.308 p <0.01* 0.246 0.018**

Total score for the 
DVSS items 1, 2, 5, 6, 
7, 8 and 9

98 -0.047 0.782 0.080 0.658 0.043 0.805 0.081 0.649

*Statistically significant p <0.01; **Statistically significant p <0.05.
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ference in clinical practice and when providing 
information to parents. The figure of around 20% 
of patients with stress represents 20 children and 
adolescents found to be in a state of emotional 
fragility. The psychological reactions domain was 
that for which scores were higher, highlighting the 
need for greater attention in this area.

 In the group of patients whose parents had 
not planned the pregnancy, the percentage of chil-
dren/adolescents with stress was higher (90%), as 
was also the case for the group of individuals who 
stated that their urinary complaint upset them 
(67%), showing a link between personal emotional 
issues, family relationships, and stress.

 There are some limitations to the present 
study. The lack of a control group prevented any 
comparison from being made between the stress 
levels found in this population of children and 
adolescents with LUTS and the general population 
of children and adolescents. In addition, the cross-
-sectional nature of the study precludes any con-
clusions from being reached with respect to cause 
and effect. Therefore, it remains unclear whether 
the stress is a consequence of LUTS or whether the 
emotional problems exacerbate the urinary symp-
toms. In addition, the sample size may have insu-
fficient statistical power for the analysis of some 
of the variables.

 Studies reporting on children and adoles-
cents with urinary problems being punished (12, 
13), on their social exclusion and on difficulties 
in family dynamics, impacting negatively on their 
quality of life and academic performance (14), are 
endorsed by the results of the present study. Our 
findings confirmed that an already existing source 
of distress (painful voiding) was associated with 
increased psychic suffering in the form of stress.

CONCLUSIONS

 Stress levels are higher in children and 
adolescents with LUTS who have more severe 
symptoms. Results show an overall prevalence of 
stress of 20%, with higher scores in the domain 
referring to the psychological reactions to stress. 
Dysuria was the symptom most associated with 
stress, both in the physical reactions domain, in 
the psychological reactions domains with or wi-

thout a depressive component and in the psycho-
physiological reactions domain. These associa-
tions should be taken into consideration when 
managing the treatment of a child or adolescent 
with LUTS. Those reporting painful voiding need 
particular psychological care that will focus on 
possible personal and social issues and provide 
families with appropriate support and advice.
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APPENDIX

Attachment: Child Stress Scale

Questionnaire

Authors: Marilda Emmanuel Novaes Lipp and Maria Diva Monteiro Lucarelli

Name:
Date of Birth:

          /          /

Place of birth: city/state/country:

Age: Sex: M (    ) F 
(     )

Schooling:

ID number: Social security number:

Class at school: School/teaching institute:  Public (     )       Private ( )

Dominant hand: left (   ) right (   ) ambidextrous (    ) Profession:

Function: Date of application: day/month/year

Interviewer: Starting time: Finishing time:

I give my permission for this information to be used confidentially in research

Signature:

Instructions: The questions below deal with things that the children may have or feel. You should indicate to what extent the things 
described in each question happen by completing one of the drawings below.
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If it never happens, leave it white

 If it happens a little, fill in one segment

 If it happens sometimes, fill in two segments

 If it happens almost always, fill in three segments

 If it happens always, fill in all the segments  

1 - I’m always on the move and doing different things

 2 - I take a while to manage to go to the bathroom

 3 - I find paying attention difficult

 4 - I feel frightened at bedtime

 5 - I worry about bad things that could happen

 6 - I grind my teeth

 7 - Everything makes me nervous

 
8 - I get anxious inside

 
9 - I’ve become shy, embarrassed

 10 - I feel sad

 11 - My hands get sweaty

 12 - I have diarrhea

 13 - I feel as if I have little energy to do things

 14 - Suddenly I stopped enjoying studying

 15 - I feel like crying

 16 - When I’m nervous, I stutter

 17 - When I’m nervous, I feel like vomiting

 18 - My heart beats fast, even when I’m not running or 
jumping

 19 - My legs and arms hurt

 20 - I feel like hitting my colleagues for no reason
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21 - When I’m nervous during the day, I wet the bed at night

 22 - I’d like to disappear from the world

 23 - I have trouble breathing

 24 - I have stomachache

 25 - I think I’m ugly, bad, incapable of learning things

 26 - I’m scared

 27 - I eat too much

 28 - I have no desire to do anything

 29 - I’ve been very forgetful

 30 - I have difficulty sleeping

 31 - I’m never hungry

 32 - I argue with my family at home

 33 - I always have a cold, a sore throat

 34 - I’m always sleepy

 35 - I don’t feel like getting dressed up
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Scoring sheet

Marilda Emmanuel Novaes Lipp/Maria Diva Monteiro Lucarelli

Name:

Sex: Age: Education level:

School:

Physical Reactions Psychological Reactions Psychological Reactions 
with a depressive 
component

Psychophysiological 
Reactions

Items Score Items Score Items Score Items Score
2 4 13 1
6 5 14 3
12 7 20 9
15 8 22 16
17 10 25 18
19 11 28 23
21 26 29 27
24 30 32 33
34 31 35
Total

Conclusion

Attending psychologist: ______________________________________________________
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Long-term outcome (5-10 years) after non absorbable mesh 
insertion compared to partially absorbable mesh insertion 
for anterior vaginal wall prolapse repair
______________________________________________________________________________________________
Elad Leron 1, MonaToukan 2, Polina Schwarzman 1, Salvatore Andrea Mastrolia 3, Jacob Bornstein 2

1 Department of Obstetrics and Gynecology, Soroka University Medical Center, Ben Gurion University 
of the Negev, Beer Sheva, Israel; 2 Department of Obstetrics and Gynecology, Galilee University Medical 
Center, Bar Ilan University, Nahariya, Israel; 3 Department of Obstetrics and Gynecology, Ospedale dei 
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ABSTRACT

Objective: To evaluate long-term (5-10 years) outcomes of Minimally Invasive Surgical 
(MIS) kit insertion with Prolift® (non-absorbable) mesh compared to the use of Prolift 
M® (partially absorbable), for anterior vaginal wall prolapse repair.
Study design: In this retrospective study we compared women undergoing MIS kit Pro-
lift® insertion (n=90) vs. Prolift M® insertion (n=79) for anterior vaginal wall prolapse 
repair between 2006 and 2012 at our Institution. A number of 169 women fulfi lled the 
inclusion criteria and were included in the study.
Results: During the study period 128 women (76%) completed full follow-up; of them 
58 (73%) following MIS kit Prolift® insertion, and 70 (88%) following MIS kit ProliftM® 
insertion. There was no signifi cant difference between the Prolift® and Prolift M® 
regarding parity (3.04 vs. 2.88, p=0.506), presence of hypertension (24.1% vs. 39.1%, 
p=0.088), diabetes mellitus (3.4% vs. 11.6%, p=0.109), or urinary stress incontinence 
(39.7% vs. 47.1%, p=0.475). All participants had been diagnosed with POP grade 3 or 4 
before the procedure. No signifi cant complications during the procedure or postopera-
tive period were identifi ed in the study groups. The follow-up period was at least fi ve 
years in duration for both groups. Both groups were comparable according to ques-
tionnaires focused on function and satisfaction.
Conclusion: Patients undergoing MIS kit Prolift® and Prolift M® insertion for anterior 
vaginal wall prolapse repair had comparable early and late postoperative outcomes. No 
differences in patient’s function and satisfaction between the two groups were identifi ed. 
According to our fi ndings, there is no superiority to either of the two studied mesh devices.
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INTRODUCTION

Pelvic organ prolapse (POP) is a common 
and challenging medical condition worldwide. 
This is an expression of a herniation process in 
the pelvic floor. The background for this pro-

cess is supposed to be the weakness of suppor-
ting tissues. There is a continuous effort for im-
proving the surgical methods employed for its 
correction, given the significance associated to 
high recurrences and reoperation rates. The rise 
and partial fall of transvaginal kits for POP re-
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IBJU | REPAIR OF ANTERIORE VAGINAL WALL PROLAPSE

1181

pair is a challenging debate among pelvic surgeons.
Surgery for POP repair is the option for wo-

men with advanced prolapse, suffering from symp-
toms that significantly affect their quality of life, 
and for women who desire definitive treatment.

 The surgical approach is intended to cor-
rect the weakness and the thinning of the suppor-
tive tissues of pelvic organs. Although the cor-
rection of POP using the natural tissues (anterior 
and posterior colporrhaphy) has been a common 
procedure until recently, it has been associated to 
high recurrence rates. Several studies report that 
patients who undergo natural tissue repair surge-
ries will need repeated surgery due to recurrence 
in 6-29% of the cases (1, 2). Therefore, the use 
of those defective tissues for pelvic floor support 
might lead to the recurrence of the prolapse (3).

 At the beginning of the last century, ge-
neral surgeons began to use synthetic meshes to 
minimize the rate of hernia relapses. Initially they 
used silver wires, and then switched to nylon and 
polypropylene meshes. Absorbable products such 
as Polyglactin® have recently been put to use in 
meshes (4).

 Encouraged by the successful use of syn-
thetic meshes in general surgery, gynecologists 
have considered the use of meshes to correct the 
defects in the pelvic floor, replacing the defective 
connective tissue considered the causal factor of 
this pathologic process.

 At first, only non-absorbable meshes were 
used for POP repair. Later, partially absorbable 
meshes were introduced. Unsuccessful attempts to 
use completely absorbable implants proved that 
this was not a viable treatment. Today, non-absor-
bable and partially absorbable meshes are used.

 Synthetic meshes are classified according 
to the size of the pores, the number of strands in 
the thread, the type of thread, the shape of the 
threading and the ratio of the weight to the area 
of the implanted mesh. Meshes with low weight / 
surface ratio, and large, single-wire perforations 
with elasticity of 20-35% that match the elasticity 
of the surrounding tissue have greater chances for 
success (5). Reported complications in association 
with meshes include pain, infection, and the pene-
tration of the vaginal, intestinal, or urinary tract 
walls. Eventual mesh erosions and shrinkage may 

provoke an extensive fibrosis and lead to pelvic 
pain, dyspareunia and dyschezia (6).

The acute and chronic response of the tis-
sues against the inserted foreign body is a major 
cause of those complications. The smaller mass of 
the mesh in the vagina will decrease the intensity of 
the inflammatory process, and will reduce the fre-
quency and intensity of complications (6, 7).

 The final weight of the partially impregna-
ted mesh (Prolift M®) is 31g/m², three months after 
implantation, compared to 45g/m² that is the weight 
of the non-absorbable mesh (Prolift®) (8).

 There is also a difference in the size of the 
pores: 2.5mm in a non-absorbable mesh compared 
to 3.5mm in the partially absorbable product. Lar-
ge pores allow better tissue growth into the mesh 
and prevent the development of infections that are 
not accessible to macrophages (6, 7). Different mi-
nimally invasive mesh insertion techniques were 
developed and reported to have successful results 
(9, 10). Moreover, there is data supporting the safety 
and efficacy of the original mesh placement techni-
que (9, 10).

 The use of partially absorbed implants has 
been shown to be effective and safe for the rehabi-
litation of the posterior section of the pelvic floor as 
compared to a non-absorbable product (8).

 The fact that these implants are no longer 
manufactured and marketed contributes to the ob-
jectivity of the research, since there is no concern 
that the collection and analysis of the information 
will be affected by any bias of interest. Moreover, 
when there is a debate about the role of mesh im-
plants in urogynecology the comparison of those 
two kits gives us valuable information about the 
outcome after POP repair with mesh, especially 
when applied by experienced pelvic surgeon.

 In our study, we aimed to evaluate the long-
-term outcomes regarding success and complication 
rates following MIS kitProlift® (non-absorbable) 
insertion compared to MIS kitProlift M® (partially 
absorbable) insertion for anterior vaginal wall pro-
lapse repair.

MATERIALS AND METHODS

 In this comparative retrospective study we 
included women with POP grade 3, according the 
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POP Q scoring system (11, 12), who had under-
gone Prolift® mesh insertion or Prolift M® mesh 
insertion for vaginal anterior wall prolapse repair 
between 2006 and 2012.

The study was approved by institutional 
review board. All procedures were performed by 
the same experienced surgeon (MN). Women who 
had severe preoperative pelvic pain and those with 
collagen disorders were excluded. Outcomes asses-
sed included demographic characteristics, surgical 
reports, early and late postoperative complica-
tions, and where obtained by using a compute-
rized database. In addition, telephone interviews 
with questionnaires to evaluate patient satisfac-
tion were conducted during 2015-2016. Women 
were asked about post-operative pelvic or vaginal 
pain, dysfunction of the lower urinary system and 
defecation, leakage or difficulty in passing urine 
or feces, and sexual function (19 questions rela-
ting to this subject). Women who reported conti-
nuous pain were asked to characterize the exact 
location of the discomfort, its intensity (according 
to a Visual Analog Scale-VAS curve) and the pre-
sence of dyspareunia (13, 14). All data concerning 
demographic characteristics, surgical reports and 
hospitalizations details were also collected. Co-
ding was performed after assessing medical recor-
ds as well as routine hospital documents.

 During the follow-up analysis we evalu-
ated the immediate, early and late complications 
and outcomes. The following conditions were eva-
luated: immediate complications were intraopera-
tive blood transfusions and injuries of the urethra, 
urinary bladder, bowel, blood vessels; early com-
plications were blood transfusions, intravenous 
antibiotic treatments during hospitalization; rea-
dmissions, early vaginal erosions, mesh exposure, 
urinary tract infection, pelvic hematoma, voiding 
difficulties and reoperations; late postoperative 
outcome were stress incontinence, leakage of uri-
ne, urinary retention, vaginal erosions, mesh ex-
posure, maximal daily activity performance, emo-
tional and mental status impairment, frustration, 
vaginal or pelvic pain (according to VAS), fecal 
incontinence, fecal urgency and sexual function.

 The institutional review board approved 
the study that has been performed in accordance 
with the ethical standards laid down in the 1964 

Declaration of Helsinki and its later amendments 
(approval number 0087/14/NHR, date of approval 
December 20th, 2014).

Statistical analysis

To construct a sexual function index from 
the 19 questions relating to this subject, inter-
nal reliability was tested by Alpha Cronbach (al-
pha=0.955). For both study groups, demographic 
characteristics and sexual function score were 
compared, using T-test independently, and com-
pared with a Wilcoxon sum rank test. Data from 
questionnaires regarding pelvic or vaginal pain, 
dysfunction of the urinary system and defecation, 
leakage or difficulty in passing urine or feces, and 
sexual function were compared using the Chi-
-square test or Fisher exact test.

RESULTS

 During the study period 169 women met 
the inclusion criteria; 90 women (53.3%) un-
derwent MIS kit Prolift® insertion and 79 (46.7%) 
underwent MIS kit Prolift M® insertion. A num-
ber of 128 patients (76%) answered the questio-
nnaires; 58 (73%) following MIS kit Prolift® and 
70 (88%) following MIS kit Prolift M® insertion. 
Table-1 compares the demographic characteris-
tics and preoperative health status of the study 
groups. There was no significant difference be-
tween the Prolift® group and Prolift M® group 
regarding the parity (3.04 vs. 2.88, p=0.506), pre-
sence of hypertension (24.1% vs. 1 %, p=0.088), 
diabetes mellitus (3.4% vs. 11.6%, p=0.109), or 
urinary stress incontinence (39.7% vs. 47.1%, 
p=0.475). In the Prolift® group the mean age was 
61.17±1.23 years. 65.04±0.91 years in the Prolift 
M® group (p=0.011). All participants were diag-
nosed with POP grade 3 or 4 (POP-Q classifica-
tion). No complications during the procedure and 
during postoperative period were identified in the 
study groups. The mean length of follow-up for 
the Prolift® group was 9.1±0.59 years, and it was 
4.9±0.59 years for Prolift M® group.

 The mean length of follow-up in both 
groups was 6.8±2.2 years. While there is a differen-
ce in the length of follow-up, and for assessing the 
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Table 1 - Demographic, clinical preoperative, and perioperative characteristics; assessment of women's function and 
satisfaction.

Demographic and clinical preoperative characteristics

Characteristic Prolift M® group
(n=79)

Prolift® group
(n=90)

P value

Age 65.04±0.91 61.17±1.23 0.011

Parity 2.88±1.089 3.04±1.084 0.506

Hypertension 27 (39.1) 14 (24.1) 0.088

Diabetes Mellitus 8 (11.6) 2 (3.4) 0.109

Urinary Stress Incontinence 33 (47.1) 23 (39.7) 0.475

Perioperative characteristics of the study groups

Characteristic Prolift M® group
(n=79)

Prolift® group
(n=90)

P value

POP Grade 3-4 before procedure 79 (100) 90 (100) 0.533

Complications during procedure 0 (0) 0 (0) n/a

Mean length of follow-up (years) 4.9±0.87 9.1±0.59 <0.001

Mean length of follow-up (years) 6.8±2.2

Women’s function and satisfaction according to telephone interviews

Characteristic Prolift M® group
(n=70)

Prolift® group
(n=58)

P value

Urgency (moderate/severe) 13 (21.4) 15 (22.4) 1.000

Urge incontinence (moderate/severe) 12 (17.1) 6 (10.3) 0.315

Stress incontinence (moderate/severe) 7 (10) 3 (5.2) 0.347

Leakage of urine (moderate/severe) 9 (12.9) 2 (3.4) 0.110

Urinary retention (moderate/severe) 3 (4.3) 3 (5.2) 1.000

Maximal Daily activity 56 (80) 49 (86) 0.481

Emotional and mental status impairment
(moderate/severe)

3 (4.3) 2 (3.4)
1.000

Frustration
(moderate/severe)

2 (2.9) 2 (3.4)
1.000

Vaginal/pelvic pain 0 (0) 1 (1.7) 1.00

Fecal incontinence 8 (11.4) 5 (8.6) 0.77

Fecal urgency 0 (0) 1 (1.7) 0.703

Fecal urgency with incontinence 1 (1.4) 4 (6.9) 0.175

Sexual function 2.350±0.82 2.395±0.79 0.809

n/a, not available
Data is presented as mean±standard deviation, number (percentage)
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objective to evaluate the complications and patient 
satisfaction, the period of 5 years is long enough 
for those parameters, in our opinion. Both groups 
were comparable according the questionnaires fo-
cused on function and satisfaction (Table-1).

DISCUSSION

 We have found that women who had un-
dergone MIS kit Prolift® and MIS kit Prolift M® 
insertion for anterior vaginal wall prolapse repair 
experienced comparable early and late postope-
rative identified. Although mesh implants were 
found to be associated with erosions and shrinka-
ge consequently followed by postoperative pain in 
the pelvis or vaginal area, or dyspareunia (3) other 
studies report that mesh insertion is a safe and 
effective procedure with a high cure rate. There is 
a consensus regarding the role for synthetic mesh 
implants in women with recurrent prolapse (15). 
Favorable subjective and objective outcomes were 
found for long-term outcomes after transvaginal 
mesh insertion for POP (16). A long-term cohort 
study of surgery for recurrent prolapse, reported 
that a vaginal mesh repair using a non-absorbable 
trans-obturator mesh has improved satisfaction 
compared to an anterior colporrhaphy (17).

 Women offered with MIS kit insertion have 
to be carefully selected and the procedures have to 
be performed by expert surgeons (18) since com-
plications may arise from poor surgical training 
and inadequate surgical experience. Using the 
Prolift® Mesh, the mass of the mesh and the local 
inflammatory process in the graft area should also 
be taken into account, as they might contribute 
to complications (19). To reduce the weight of the 
implant, Prolift M® mesh was developed. A sig-
nificant portion of its mass is absorbed after 90 
days of surgery and this innovation was aimed to 
reduce the post-procedural inflammatory process 
and its following complications.

 We found that there was no difference re-
garding complication rate and patient satisfaction 
in the group treated with Prolift® compared to 
women treated with Prolift M® mesh. During our 
study we did not have major complications in the 
study groups. The minimal complications rate in 
our study population was very low.

 In addition, no difference regarding com-
plication rate and patient satisfaction between the 
groups treated with Prolift® and Prolift M® was 
found.

 Continuous search of better materials for 
mesh implants is in progress. Studies, which de-
monstrate the improved tissue integration and 
angiogenesis with an elastic, estradiol releasing 
polyurethane material designed for use in pelvic 
floor repair have been recently published (20).

 The main strength of our study is that all 
procedures were performed by an experienced 
single surgeon. Also, it may be a reason for low 
complication rate, in our opinion. In addition,the 
follow-up period was significantly long.

 Nonetheless, several limitations should be 
addressed when considering our results. This stu-
dy is restricted by its retrospective design. There 
was low compliance among the patients asked to 
participate in the questionnaires.

 Although Prolift® and Prolift M® implants 
are no longer used, the possible insights from our 
study results may shed light on the benefits of 
other semi-absorbed light-weight implants cur-
rently in use.

CONCLUSIONS

 Carefully selected women can benefit from 
synthetic mesh implants with minimal complication 
rate, as was shown for Prolift® and Prolift M® in our 
study and others recent studies regarding transva-
ginal meshes. Therefore, performing transvaginal 
mesh repair with the appropriate technique should 
be considered for selected cases. As long as the ma-
nufacturing of a new kind of mesh continues, more 
clinical studies are needed for evaluation of the effi-
cacy and safety of those implants.
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ABSTRACT

Introduction: This study aimed to evaluate the effects of transobturator tape (TOT) on 
overactive bladder (OAB) symptoms and quality of life.
Materials and Methods: Patients with stress-predominant mixed urinary incontinence 
(MUI) who had undergone TOT procedures were considered candidates for this re-
search. Preoperative assessment included anamnesis, pelvic examination, cough stress 
test (CST), and validated symptom severity and quality of life (QoL) questionnaires. 
The primary outcome, improvement and cure rates of OAB symptoms were deter-
mined based on the patient’s baseline scores in symptom-related questions in OAB-V8. 
Secondary outcomes included the success rates of SUI, changes in the QoL score and 
patient satisfaction rates.
Results: A total of 104 patients were included in the study. Sixty-two patients un-
derwent TOT placement alone, and 42 patients underwent TOT placement along with 
prolapse surgery. The mean follow-up period of the patients was 30.47 months range: 
13-52 months. At the fi rst-year follow-up, 52 patients (50.0%) and 59 patients (56.7%) 
reported cure in preoperative urgency and urgency incontinence, respectively. The ob-
jective and subjective cure rates were 96.2% and 56.7%, respectively. A total of 80.7% 
of the cases had a 15-point improvement in QoL scores.
Conclusions: MUS is not only a gold standard treatment in SUI but also presents as a 
promising treatment modality in stress-dominant MUI. Although the improvement rates 
of OAB symptoms signifi cantly decrease over time, QoL and patient satisfaction rates 
remain higher than any other treatment in this patient group at the third-year follow-up.
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INTRODUCTION

Mixed urinary incontinence (MUI) is the 
second most common type of urinary inconti-
nence and is defi ned as a combination of stress 
urinary incontinence (SUI) and urgency urinary 
incontinence (UUI) (1, 2). In many cases, detailed 
anamnesis shows that SUI is not the only symp-

tom in patients with incontinence. In addition to 
SUI, these patients can exhibit one or more over-
active bladder (OAB) symptoms, such as urgency, 
UUI, nocturia, and frequency. These patients of-
ten report more troublesome symptoms regarding 
their quality of life (QoL) compared to patients 
with other types of urinary incontinence (3, 4). 
Moreover, there is evidence that women with MUI 
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have reduced work productivity, and, in severe cases, 
urinary incontinence can lead to social isolation (5).

 MUI has been a difficult condition for clini-
cians to treat due to the need for the treatment of 
both SUI and UUI simultaneously (1). Initially, cli-
nicians believed that surgical treatment was inad-
equate and that it could even aggravate symptoms 
(urgency, UUI) in patients with MUI (6). To date, 
studies have demonstrated variable UUI cure rates, 
ranging from 40-100% following different mid-
urethral sling (MUS) types in MUI (7, 8). In a recent 
study that compared the three-year outcomes of 
two MUS types, the cure rates were reported to be 
50% and 56% for urgency and UUI, respectively (9).

 Although various studies have evaluated 
MUS outcomes in women with MUI, these were 
mostly heterogeneous studies involving different 
MUS types. Additionally, they lacked mid-term 
results (10-14). Moreover, these studies did not 
use validated questionnaires to assess the chang-
es in the patient’s overactive bladder symptoms 
and QoL. To close the gap in the literature, we 
aimed to evaluate the short- and mid-term effects 
of outside-in transobturator tape (TOT) procedures 
on OAB symptoms and QoL of women with MUI.

MATERIALS AND METHODS

 This a prospective study evaluating the 
short- and mid-term outcomes of outside-in TOT 
procedures in patients with stress-predominant 
MUI. The study was conducted between October 
2012 and February 2016. The study was approved 
by the local ethics committee in October 2012. 
(Decision No: 1, Bozyaka Research and Training 
Hospital). The participants were informed about 
the study, and their informed consent was ob-
tained. The patients with stress-predominant MUI 
who had undergone TOT procedures were con-
sidered as candidates for this research. A total of 
104 patients were included in this study after the 
following exclusion criteria were applied: having 
a neurological disease, history of urethral recon-
struction, anti-incontinence and/or pelvic organ 
prolapse (POP) repair surgery, and being aged 
below 18 years (Figure-1). The mesh used in the 
study was composite macropore monofilament 
polypropylene mesh (Duzey SVT vaginal tape sys-

tem, Istanbul, Turkey). All operations were under-
taken by two experienced surgeons.

Preoperative and postoperative assess-
ments

 The preoperative assessment included a 
detailed anamnesis, pelvic examination, cough 
stress test (CST), measurement of post-void re-
sidual urine volume, urinalysis and question-
naire forms. The incontinence and OAB symp-
tom severity of each patient was measured using 
the International Consultation on Incontinence 
Questionnaire-Short Form (ICIQ-SF), Urinary Dis-
tress Inventory-6 (UDI-6), and Overactive Blad-
der Awareness Tool Version 8 (OAB-V8). QoL was 
evaluated for all patients based on the stress-
related leak, emptying ability, anatomy, protec-
tion, and inhibition (SEAPI) scoring system and 
Incontinence Impact Questionnaire-7 (IIQ-7). The 
validated Turkish versions of these questionnaires 
were used. The presence of OAB symptoms, such 
as frequency, nocturia, urgency and UUI, and de-
mographic data, such as parity, body mass index, 
hysterectomy history were noted. CSTs were per-
formed while the patients were in a lithotomy po-
sition and had bladder volumes of 300mL. The re-
sults of the CSTs were reported as positive if urine 
loss occurred when coughing. If no urine loss was 
observed, CST was repeated with the patient in a 
standing position.

 The baseline evaluation was comprised 
of patient’s medical history, general examination 
and pelvic examination, and the questionnaires 
were administered both at the baseline evaluation 
and postoperative month 3 and years 1, 2 and 3. 
In order to observe the effect of the operation, the 
patients were asked to stop their anticholinergic 
medicine before the baseline evaluation and each 
follow-up session. The primary outcome, cure and 
improvement rates of OAB symptoms were deter-
mined based on the patient’s baseline scores in 
symptom-related questions in OAB-V8, and the 
cure was defined as a postoperative response of 
0. Clinical improvement was defined as a postop-
erative reduction in the scores, given a baseline 
score of greater than 0. Persistence was defined 
as a postoperative score equal to that recorded 
at the baseline and worsening as a postoperative 
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score greater than the baseline score. Secondary 
outcomes and improvement rates of SUI and QoL 
were measured as follows: cure of incontinence 
was defi ned as being completely dry after surgery, 
which was assessed subjectively and objectively. 
The criteria for objective cure of SUI included a 
negative CST, no need for pads, and requirement 
of no additional operation for SUI. The subjective 
cure was defi ned as an ICIQ-SF score of 0 and no 
need for pads. It was also analysed whether sub-
jective failure was due to stress, urge, or mixed in-
continence (item 6, ICIQ-SF). A clinical improve-
ment in QoL was defi ned as a reduction of at least 
15 and 7 points compared to the patient’s baseline 
SEAPI and IIQ-7 scores, respectively (15, 16). The 
postoperative satisfaction of the patients was as-
sessed using a Visual Analogue Scale (VAS), in 
which a value of 0 indicated ‘not at all satisfi ed’, 

and a value of 100 indicated ‘very satisfi ed’. The 
patients with scores of 80 or above were consid-
ered to be satisfi ed with the operation.

Statistical analysis

 The Shapiro-Wilk test was used to de-
termine whether the distributions of continuous 
variables were normal. The continuous data were 
presented as mean±standard deviation (SD). The 
mean differences between two related groups of 
normally distributed data were compared with a 
paired-samples t-test, while the Wilcoxon T-test 
was used to compare the non-normally distributed 
data. Repeated measures for ANOVA was used to 
compare more than two related groups. The rates 
of satisfaction and clinically improvement in QoL 
at the third-year follow-up were compared to 

Figure 1 - Flowchart of patient selection.
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those of first-year and second-year follow-ups us-
ing McNemar’s test using the Bonferroni-correct-
ed significance level of 0.017.

RESULTS

 In this study, 62 patients underwent TOT 
placement alone, and 42 patients underwent TOT 
placement along with prolapsed surgery (POPQ 
stage 2 and above). Anterior colporrhaphy (AC) 
was performed in 17 patients, AC with mesh in 11 
patients, posterior colporrhaphy (PC) in eight pa-
tients, AC+PC in four patients, and sacrospinous 
fixation in two patients. The demographic data 
of the patients are shown in Table-1. The mean 
age of the patients was 53.04 years, ranging from 
27 to 78 years. The mean follow-up period was 
30.47 months (range: 13-52 months). The objec-

tive cure rates of SUI were calculated as 96.2% 
at 3 months, and decreased from 95.2% to 79.6% 
over the three year follow-up period. The sub-
jective cure rates were 56.7% at 3 months, and 
decreased from 52.8% to 34.6% over the three 
years (Table-2). Subjective failure was due to the 
existence of urgency incontinence in 41 patients 
(39.4%) and mixed incontinence in four patients 
(3.8%). The use of anticholinergics was required 
in 86 patients preoperatively and 43 patients at 
postoperative month 3.

Changes in patients’ OAB symptoms
 The results of the changes in OAB symp-

toms are shown in Table-2 and Figure-2. UUI and 
urgency were present preoperatively in all pa-
tients. Frequency and nocturia were present pre-
operatively in 86 and 79 patients, respectively. 

Table 1- Demographic data of the patients.

No. of patients 104

Median age years(min-max) 53 (27-78)

Age ranges n(%)

0-50 45 43.3%

51-60 38 36.5%

>60 21 20.2%

Parity n(%)

0 2 1.9%

1 6 5.8%

2 42 40.4%

3 27 26.0%

>4 27 26.0%

BMI (kg/m2)

<30 47 45.2%

30-34.9 31 29.8%

35≤ 26 25.0%

Previous hysterectomy n(%) 16 15.4%

Post-menopause  n(%) 65 62.5%

SD = Standard deviation; BMI = Body mass index



IBJU | EFFECTS OF THE SLING ON OVERACTIVE BLADDER

1190

Table 2 - The outcomes of the TOT procedure and the change of overactive bladder symptoms and questionnaire at 3 months, 
1,2 and 3 years.

Pre-op 3 month P value 1 year 2 years 3 years P value

ICIQ-SF score 17.1±2.7 4.9 ± 6.2 <0.001* 5.3 ±6.7 7.4 ± 7.6 8.7 ±8.2 <0.001¥

OAB-V8 score 22.7 ± 7.1 10.5 ± 9.1 <0.001† 11.4 ± 9.5 12.3 ±9.9 14.6 ± 9.9 <0.001¥

SEAPI score 28.2 ±8.8 5.8 ±8.7 <0.001* 6.5 ±9.6 8.7 ± 11.2 10.0 ± 11.8 <0.001¥

IIQ7 score 15.0 ±5.2 3.1 ± 4.5 <0.001* 3.4 ±4.9 4.6 ± 5.9 6.5 ±7.1 <0.001¥

Clinically 
improvement in 
QoL(SEAPI)
(n/total, %)

84/104, 80.7 83/104, 79.8 51/75, 68.0 30/49, 61.2 1. vs 2. yr
0.031#

2. vs 3. yr
0.250#

Postoperative 
satisfaction rates
(n/Total, %)

89/104, 85.5 87/104, 83.6 56/75, 74.6 35/49, 71.4 1. vs 2. yr
0.039#

2. vs 3. yr
0.500#

3 months 1 year 2 years 3 years

n % n % n % n %

Outcomes

Objective cure 100 96.2 99 95.2 68 90.7 39 79.6

Subjective cure 59 56.7 55 52.8 38 50.6 17 34.6

Symptoms

Urgency

Cured 56 53,8 52 50,0 34 45,3 16 32,7

Better 27 26,0 30 28,8 24 32,0 15 30,6

Same 16 15,4 16 15,4 12 16,0 11 22,4

Worsened 5 4,8 6 5,8 5 6,7 7 14,3

Total 104 104 75 49

Urgency 
incontinence

Cured 63 60,6 59 56,7 40 53,3 18 36,7

Better 20 19,2 23 22,1 17 22,7 13 26,5

Same 17 16,3 18 17,3 14 18,7 11 22,4

Worsened 4 3,8 4 3,8 4 5,3 7 14,3

Total 104 104 75 49

Frequency

Cured 37 43,0 35 40,7 22 34,9 11 27,5

Better 30 34,9 30 34,9 26 41,3 17 42,5
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Same 16 18,6 18 20,9 10 15,9 6 15,0

Worsened 3 3,5 3 3,5 5 7,9 6 15,0

Total 86 86 63 40

Nocturia

Cured 21 26,6 20 25,3 16 28,1 9 23,1

Better 38 48,1 37 46,8 22 38,6 13 33,3

Same 19 24,1 21 26,6 16 28,1 12 30,8

Worsened 1 1,3 1 1,3 3 5,3 5 12,8

Total 79 79 57 39

* Wilcoxon test

¥ ANOVA for Repeated Measures

† Paired-Samples T-test

#  McNemar test (signifi cant level of 0.017)

ICIQ-SF: International Consultation on Incontinence Questionnaire - Short Form, UDI-6: Urogenital Distress Inventory, OAB-V8: 8-item overactive bladder questionnaire, 
SEAPI: Incontinence Quality of Life Score questionnaire, IIQ7: The incontinence impact questionnaire-7

Figure 2 - Changes in overactive bladder symptoms over time.
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The placement of a mid-urethral sling resulted 
in an overall significant improvement in all OAB 
symptoms, with the greatest improvement being 
observed in relation to UUI. At the third postop-
erative month, 60.6% of the patients were cured 
of UUI and the cure rate was calculated as 56.7%, 
53.3% and 36.7% at postoperative years 1, 2 and 
3, respectively. Worsening of UUI was detected 
in 3.8% of the patients at the third postoperative 
month, and this rate increased to 14.3% at the end 
of the third year. For urgency, the cure rate was 
53.8% at the postoperative third month, followed 
by 50.0%, 45.3% and 32.7% at postoperative years 
1, 2 and 3, respectively. Worsening of urgency 
was detected in 4.8% of the patients at the third 
postoperative month and 14.3% of the patients 
at the end of the third year. Nocturia disappeared 
completely only in 26.6% of the patients, with a 
further 48.1% recording an improvement. At the 
postoperative third year, the cure and improve-
ment rates decreased to 23.1% and 33.3%, respec-
tively. For frequency, the cure rate was 43.0% at 
the postoperative third month and was reduced to 
27.5% at the end of the third year.

 The mean scores of the OAB-V8 question-
naire before and after TOT placement are shown 
in Table-2. Compared to the baseline, statistically 
significant improvements were observed in to-
tal postoperative OAB scores, ranging from 22.7 
to 10.5 (p <0.001). The OAB scores gradually in-
creased over time, and finally at the third year, the 
mean score was calculated as 14.6, compared to 
11.4 at year 1. The increase in the symptom scores 
was statistically significant (p <0.001).

Changes in quality of life
 The changes in the SEAPI and IIQ-7 scores 

are shown in Table-2. The mean preoperative and 
postoperative SEAPI scores were 28.2 and 5.8, re-
spectively (p <0.001). The mean score gradually 
increased over years, being calculated as 6.5 at 
year 1 and 10.0 at year 3 (p <0.001). A similar in-
crease was observed in the IIQ-7 score (p <0.001). 
At the postoperative third month, 80.7% of the 
patients (84/104) were observed to have signifi-
cant clinical improvement in QoL. Although there 
was a decrease in clinical improvement in the fol-
lowing years, no statistically significant change 

was observed after the Bonferroni correction (sig-
nificance level 0.017) (p=0.031 for year 1 vs. year 
2; p=0.250 for year 2 vs. year 3).

Changes in satisfaction rates
 The patient satisfaction rates were 83.6%, 

74.6%, and 71.4% for postoperative years 1, 2 
and 3, respectively, and the overall satisfaction 
rate was 85.5% at the postoperative third month. 
Although the patient satisfaction rate reduced 
over years, this was not statistically significant 
(p=0.017) when the Bonferroni correction was ap-
plied (p=0.039 for year 1 vs. year 2; p=0.500 for 
year 2 vs. year 3).

DISCUSSION

 Urinary incontinence is associated with 
significant morbidity and can have a considera-
ble impact on QoL (17, 18). Approximately 50% 
and 30-40% of women with UI have SUI and MUI, 
respectively (19). Compared to women with other 
types of urinary incontinence, those with MUI 
often report that their symptoms are more trou-
blesome (4, 9). To date, two mid-urethral sling 
techniques have been developed: tension-free va-
ginal tape (TVT) introduced in 1990 by Petros and 
Ulmsten (20) and TOT introduced in 2001 by De-
lorme (21). Since then, SUI has been treated with 
much success. Many studies have demonstrated 
that mid-urethral slings also improve the stora-
ge symptoms in MUI (7, 22). In the literature, the 
most significant improvement after TOT has been 
reported in urgency and UUI. In a review evalua-
ting MUI symptoms after MUS (TOT, TVT, TVT-O), 
Jain et al. (7) found a 30 to 85% improvement in 
urgency and UUI during a follow-up of three to 60 
months. In a recent study, Natale et al. (23) calcu-
lated the rates of postoperative urgency and UUI as 
70.9% and 74.4%, respectively. Abdul-Fattah et al. 
(9), comparing the outside-in TOT and inside-out 
TOT (TVT-O) operations, reported a cure rate of 
52% in urgency and 57.4% in UUI after 12 months 
of follow-up, suggesting no significant difference 
between the two methods. Similarly, in our study, 
the cure rates were determined as 53.8% for UUI 
and 60.6% for urgency. In two studies evaluating 
the medium and long term outcomes over three- 
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and nine-year follow-ups, Abdul-Fattah et al. re-
ported a reduction in the cures rates of urgency 
and UUI, being determined as 51.5% and 57.0%, 
respectively at year 3 and 35% and 41%, respecti-
vely at year 9 (9, 24). Similar results were obtained 
from the review of Jain et al. (7). Similarly, in the 
current study, the cure rates were 53.8% for ur-
gency and 60.6% for UUI at the third-month and 
were found to be reduced to 32.7% and 36.7%, 
respectively at the end of the third year. In al-
most all studies involving a medium to long-term 
follow-up, the cure rates have been observed to 
decrease over time. Jahanlu and Hunskaar (25) 
followed up continent women aged 41 to 45 years 
for 10 years and detected newly developed urinary 
incontinence in 40%, of whom 18.3% was defi-
ned as urgency and 20.3% as mixed-type urinary 
incontinence. Therefore, it can be stated that the 
decrease in cure rates is not only affected by the 
operation but also age. In addition, some studies 
showed a rapid decrease in cure rates, while others 
revealed a more stable decrease. This can be ex-
plained by multifactorial aetiology-caused MUI or 
different inclusion criteria (exclude patients with 
DO) and follow-up protocols of the studies, inclu-
ding the cessation of anticholinergic use before 
the control visit.

 In addition to the symptoms of MUI, re-
covery and cure rates have also been reported for 
nocturia and frequency as components of overac-
tive bladder syndrome after TOT. Hensel et al. (26) 
calculated the cure rates of nocturia and frequency 
as 22% and 41.5%, respectively in a three-month 
follow-up. In another study evaluating nocturnal 
symptoms following outside-in TOT, Lee et al. (27) 
found a cure rate of 55.7%. In our study, the cure 
rates were 26.6% for nocturia and 43.0% for fre-
quency. The cure rate of nocturia was lower than 
those of urgency and UUI, which can be explained 
by the influence of other pathology-related noc-
turnal polyuria. In studies investigating the ae-
tiology of nocturia, the authors reported that the 
lower urinary tract problems was not the major 
cause of this condition (28, 29).

 Unlike the symptomatic healing of OAB 
symptoms after MUS placement, some patients 
experience worsening symptoms. Athanasiou et 
al. (22) assessed the effects of TVT and TVT-O pro-

cedures on OAB symptoms, showing that preoper-
ative urgency, UUI, nocturia, and frequency wors-
ened in 18.8%, 10.6%, 24.7% and 16.5% of cases, 
respectively within the first year. Another study 
conducted by Hensel et al. (26) also reported that 
UUI, nocturia, and frequency worsened in 9.7%, 
11.3% and 1.9% of their patients at three months 
after the TVT-O procedure. Our study yielded dif-
ferent results, indicating worsening of urgency in 
5.8% of the cases, UUI in 3.8%, nocturia in 1.3%, 
and frequency in 3.5% at year 1. The worsening 
rates in our study were lower than those reported 
by Athanasiou et al. (22) and Hensel et al. (26), 
which may be related to surgeon experience and 
our sample consisting of patients with a diagnosis 
of advanced symptomatic MUI.

 Reporting of QoL in clinical studies which 
assess TOT is limited. In addition, different ques-
tionnaires are often used, which makes it diffi-
cult to compare the results. Only limited studies 
have assessed QoL after TOT placement. Habibi et 
al. (30) found that the beneficial effects of TVT-
O placement on QoL persisted at 12 months and 
that the QoL measurements were correlated with 
urgency outcomes. In another study which evalu-
ated the long-term effects of TOT and TVT-O on 
QoL, 85-87% of patients reported significant im-
provements in QoL (9, 24). In our study, although 
statistically significant deterioration was observed 
in QoL scores, the improvement in QoL was main-
tained in the short- and mid-term after TOT.

 Our postoperative patient satisfaction 
rates were consistent with the literature. Habibi et 
al. (30) assessed the effects of TVT-O procedures 
on MUI and reported that 87% of their patients 
were satisfied at 12 months. Costantini et al. (31), 
comparing TO-TVT with RP-TVT in an RCT, de-
termined that 31 women (66%) in the TOT group 
had baseline MUI and showed a patient-reported 
success rate of 77.4% at year 3. Habibi et al. (30) 
also reported that patients who were cured of MUI 
after having incontinence surgery had higher sat-
isfaction rates compared to those with persistent 
UUI. In our study, the overall satisfaction rate was 
significantly higher compared to those with per-
sistent UUI at the first- and third-year follow-up 
(90% versus 56%, p <0.001 at year 1; 82% versus 
32%, p <0.001 at year three). These findings high-
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light the importance of patient counselling for all 
possible outcomes after sling placement, includ-
ing a discussion of possible outcomes related to 
urgency and UUI.

 The present study provided a longitudinal, 
prospective follow-up of different postoperative 
points to assess the durability of OAB symptoms 
and QoL outcomes over time using a validated 
questionnaire assessment. Much of the previous 
investigation is retrospective and failed to use 
validated outcome measures or assesses outcomes. 
A primary limitation of the current study is the in-
clusion of patients who had undergone concomi-
tant prolapse surgery, which may have affected 
postoperative outcomes. Another limitation is that 
the mid-term follow-up included only 49 patients. 
Despite these limitations, our data contribute to 
the accumulating literature, which evaluates U/
UUI, nocturia, frequency and QoL outcomes after 
TOT placement.

CONCLUSIONS

 To date, an ideal treatment modality for 
women with MUI has not yet been described. As 
shown in the current study, MUS is not only a gold 
standard treatment in SUI but also presents as a 
promising treatment modality in stress-dominant 
MUI. Although the improvement rates of OAB 
symptoms significantly decrease over time, QoL 
and patient satisfaction rates remain higher than 
any other treatment (conservative and pharmaco-
logic) in this population at three-year follow-up. 
Before TOT procedures, the patients should be in-
formed that OAB symptoms including UUI may 
persist or even worsen.

LIST OF ABBREVIATIONS

MUI = Mixed urinary incontinence
SUI = Stress urinary incontinence
OAB = Overactive bladder
UUI = Urgency urinary incontinence
QoL = Quality of life
MUS = Mid-urethral sling
TOT = Transobturator tape
CST = cough stress test

ICIQ-SF = Incontinence Questionnaire-Short Form
UDI-6 = Urinary Distress Inventory-6
OAB-V8 = Overactive Bladder Awareness Tool 
Version 8
SEAPI = Each patient’s QoL was evaluated using 
their the stress-related leakage, emptying ability, 
anatomy, protection, inhibition
IIQ-7 = Scoring System and Incontinence Impact 
Questionnaire-7
VAS = Visual Analog Scale
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Effects of perioperative pelvic fl oor muscle training on 
early recovery of urinary continence and erectile function 
in men undergoing radical prostatectomy: a randomized 
clinical trial
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ABSTRACT

Aims: Radical prostatectomy (RP) can result in urinary incontinence (UI) and erectile 
dysfunction (ED), which negatively impact quality of life (QoL). This study aimed to 
evaluate the effects of a perioperative pelvic fl oor muscle training (PFMT) program 
versus usual care on early recovery of urinary continence and erectile function after RP.
Materials and Methods: Of 59 eligible men, 31 were randomly allocated into 2 groups: 
Group 1 (Control, N=15) received usual post-RP care; and Group 2 (Physical therapy, 
N=16) received two pre-RP physical therapist-guided PFMT sessions, including exer-
cises and electromyographic biofeedback, and verbal and written instructions to con-
tinue PFMT until RP, which was then resumed after urethral catheter removal. The 
International Consultation on Incontinence Questionnaire - Short Form (ICIQ-SF) and 
the 5-item version of the International Index of Erectile Function (IIEF-5) question-
naire were used to evaluate UI and ED, respectively.
Results: Demographic characteristics were similar in both groups. Three months after 
RP, the UI rate was 72.7% and 70.0% in Groups 1 and 2, respectively (P >0.05). The 
severity and frequency of UI and its impact on QoL were evaluated by the ICIQ-Short 
Form, with scores of 6.9±6.26 in Group 1 and 7.0±5.12 in Group 2 (P >0.05). The IIEF-5 
scores were similar in Groups 1 and 2 (5.73±7.43 vs. 6.70±6.68, respectively) (P >0.05).
Conclusion: Our pre-RP protocol of two physical therapist-assisted sessions of PFMT 
plus instructions did not signifi cantly improve urinary continence or erectile function 
at 3 months after RP.
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INTRODUCTION

Prostate cancer is a common malignancy 
in older men. Surgical treatment involving the re-

moval of the prostate may result in temporary or 
permanent erectile dysfunction (ED) and urinary 
incontinence (UI), with a major impact on quality 
of life (QoL) (1, 2).
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Despite advances in surgical techniques 
and knowledge of pelvic anatomy, the prevalence 
of post-prostatectomy UI ranges from 1 to 87%, 
depending on the definition, period of evaluation, 
surgical technique, preoperative condition of the 
patient, and the evaluation tool (3). ED affects 26 
to 100% of patients after radical prostatectomy 
(RP), and the major cause is known to be injury to 
the neurovascular bundles (4, 5). However, other 
mechanisms, including arterial trauma and struc-
tural alterations within the corpora cavernosa 
smooth muscle, may affect erectile function after 
RP (4). The negative postoperative effects of RP on 
erectile function and the QoL of affected men and 
their sexual partners may persist longer than the 
concern about the effectiveness of cancer treat-
ment (5).

 Pelvic floor muscle training (PFMT) is one 
of the recommended techniques for the preven-
tion, treatment and rehabilitation of RP-related 
complications. However, data in the literature are 
scarce, and some results are controversial in the 
context of both UI and ED (6-16). There is a lack 
of standardized treatment protocols, especially re-
garding preoperative PFMT and its benefits (17).

 The current trial was therefore designed to 
evaluate the effects of a PFMT protocol, including 
two preoperative physical therapist-guided ses-
sions as well as verbal and written instructions to 
continue the exercises after surgery, on the uri-
nary continence and erectile function of men un-
dergoing RP.

MATERIALS AND METHODS

 This was a single-center, prospective, ran-
domized, parallel-group (1:1), controlled trial of 
patients undergoing open retropubic RP for local-
ized prostate cancer. Eligible participants were all 
patients aged 45 to 75 years with prostate adeno-
carcinoma who were candidates for RP at our in-
stitution from March 2013 to December 2014. Ex-
clusion criteria were previous pelvic radiotherapy, 
presence of neurological disorders, laparoscopic 
RP, previous transurethral resection of the pros-
tate, presence of incontinence, or inability to per-
form pelvic floor exercises.

 At baseline, a complete medical history 
and physical examination were performed on 
all patients (including measurements of weight, 
height, and abdominal and hip circumferences). 
Patients also answered the 5-item version of the 
International Index of Erectile Function (IIEF-5) 
questionnaire, which classifies ED into five cat-
egories based on the scores obtained: severe (1-7); 
moderate (8-11); moderate to mild (12-16); mild 
(17-21); or no ED (22-24). In the same evalua-
tion, electromyographic recordings of the pelvic 
floor were obtained using the Miotool Uro device 
(Miotec®, Brazil), including the average and maxi-
mum values of electromyographic activity at rest 
and during rapid and sustained contraction of the 
pelvic floor.

 A computer-generated list of random num-
bers (WinPepi, version 2.62) was used to allocate 
patients into one of two groups: Control Group, 
which included men who received only usual post-
RP care, and Physical Therapy Group, which in-
cluded men who received two preoperative PFMT 
sessions guided by a physical therapist (MA), in-
cluding exercises and electromyographic biofeed-
back (to ensure that the patient had learned how to 
perform the exercises correctly), and were instruct-
ed to perform the exercises throughout the preoper-
ative period and to resume them immediately after 
removal of the urethral catheter. Patients exercised 
three times a day at progressively higher intensi-
ties. Blinding of participants was not possible.

 All patients were re-evaluated 3 mon-
ths after RP, when electromyographic recordings 
were again obtained by another physical thera-
pist (CK) who was blinded to group assignment, 
including all patterns and using the same elec-
tromyography device. Patients also answered 
the IIEF-5 questionnaire and the International 
Consultation on Incontinence Questionnaire - 
Short Form (ICIQ-SF), a validated questionnaire 
designed to evaluate UI. By analyzing the ICIQ-
-SF scores, we can determine the intensity and 
frequency of post-prostatectomy UI, as well as 
how much it affects QoL. All patients were asked 
about urine loss in any amount. UI was defined 
as the patient’s perception of loss of at least a 
few drops of urine.
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 The primary endpoint was the between-
group difference in UI and ED as measured by the 
respective questionnaires. The secondary endpoint 
was the between-group difference in the electro-
myographic values obtained at the 3-month post-
operative evaluation.

 The sample size was calculated using Win-
Pepi, version 2.62. To detect a 75% lower UI rate 
(loss of drops of urine) in the Physical Therapy 
Group than in the Control Group, with a power of 
80%, a minimum sample size of 16 patients per 
group was necessary. Patients were included in the 
study until December 2014, which was the end of 
the recruitment period. Quantitative variables with 
symmetric distribution were expressed as mean 
and standard deviation (mean±SD) and compared 
using Student’s t test for independent samples. 
Categorical variables were analyzed using the chi-
square test or Fisher’s exact test. The McNemar test 
was used to compare categorical variables within 

groups between the preoperative and postoperative 
periods. The Mann-Whitney U test was used for 
variables with asymmetric distribution. For corre-
lation analysis, the Pearson correlation coeffi cient 
was used. The signifi cance level was set at 5%.

 The trial protocol was approved by the Rese-
arch Ethics Committee of the institution, and written 
informed consent was obtained from all individual 
participants before enrollment. The study followed 
the CONSORT guidelines for the reporting of rando-
mized controlled trials. The trial is registered at the 
Brazi lian Clinical Trials Registry platform (ReBEC).

RESULTS

 Of 59 eligible men with prostate adenocar-
cinoma treated at our institution during the study 
period, 31 met the inclusion criteria and were ran-
domly allocated into one of the two study groups 
(Figure-1). All randomized patients completed the 

Figure 1 - Consort fl owchart.



IBJU | PERIOPERATIVE PHYSICAL THERAPY IN MEN UNDERGOING RADICAL PROSTATECTOMY

1199

study (3-month post-prostatectomy evaluation) 
and were evaluated for the primary and secondary 
endpoints.

 The general characteristics and anthropo-
metric and clinical data of the study population 
are presented in Table-1. All of these characteris-
tics were similar at baseline in both groups. Time 
(in days) to urethral catheter removal after RP was 
also similar in both groups (12.6±4.81 days in the 

Control Group vs. 12.9±2.37 days in the Physical 
Therapy Group, P=0.862).

 The Gleason score and pathological stage 
of the surgical specimens were divided into cate-
gories, and patients in the Physical Therapy Group 
tended to have tumors with more aggressive fea-
tures (i.e., a higher Gleason score and pathologi-
cal stage). However, these variables and the posi-
tive margin rate were statistically similar in both 
groups (P >0.05) (Table-2).

 Three months after RP, the UI rate was 
72.7% in the Control Group and 70.0% in the 
Physical Therapy Group (P >0.05). There was no 
significant difference in ICIQ-SF scores between 
the Control Group (6.9±6.26) and Physical Thera-
py Group (7.0±5.12) (P=0.97).

 Regarding erectile function, at baseline, 
patients were classified as having moderate to 

mild ED according to the IIEF-5 scores, with no 
between-group difference (Table-1). Three months 
after surgery, there was also no significant dif-
ference between the two groups, although there 
was a tendency toward lower scores in the Control 
Group (58.3% [5.73±7.43]) than in the Physical 
Therapy Group (52.7% [6.70±6.68]) (P=0.745).

 The average and maximum values of elec-
tromyographic activity recorded at rest and dur-

ing rapid contraction of the pelvic floor and sus-
tained contraction of the external anal sphincter 
before and after RP in both groups are presented 
in Table-3. Electromyographic activity was similar 
in the two groups at baseline and at the 3-month 
post-RP evaluation.

DISCUSSION

 In the current study, pelvic floor physical 
therapy was proposed both to prevent and treat 
surgical complications and to rehabilitate UI and 
ED in patients with prostate cancer undergoing 
RP. For this purpose, we developed a low-cost and 
easy-to-perform physical therapy program in an 
attempt to investigate potential positive effects on 
the recovery of these side effects of RP, while per-
haps improving the QoL of the affected individu-

Table 1 - Baseline general characteristics of men submitted (Physical Therapy Group) or not submitted (Control Group) to 
pelvic floor muscle training before and after radical prostatectomy.

Characteristics*

Group

P value**Control Physical Therapy

Age (years) 63.53±7.62 67.3±5.63 0.126

Weight (kg) 83.8±19.63 75.5±8.03 0.145

BMI (kg/m2) 28.34±5.64 26.2±3.0 0.220

Abdominal circumference (cm) 105.61±18.80 97.5±5.97 0.162

Hip circumference (cm) 103.61±11.16 97.3±4.4 0.107

Preoperative PSA (ng/dL) 9.20±4.65 14.1±11.19 0.126

Preoperative IIEF-5 score 16.3±7.64 16.7±6.65 0.872

BMI = body mass index; IIEF-5 = 5-item version of the International Index of Erectile Function; PSA = prostate specific antigen.
* All values are expressed as mean ± standard deviation.
** Student’s t test for independent samples.
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Table 2 - Tumor stage and pathological features of prostate cancer in patients undergoing radical prostatectomy and submitted 
(Physical Therapy Group) or not submitted (Control Group) to pelvic floor muscle training for recovery of urinary continence 
and erectile function.

Characteristics

Group

P value*Control Physical Therapy

Prostate size (g)** 42.1±9.09 47.7±12.58 0.186

Pathological tumor stage (%)***

≤ pT2c 71.4 35.7 0.130

pT3a 21.4 21.4 1.000

≥ pT3b 7.1 42.9 0.070

Gleason score (%)

≤6 21.4 0.0 0.222

 7 71.4 57.1 0.693

≥8 7.1 42.9 0.070

Positive margin (%) 14.3 42.9 0.209

* Chi-square test with Yates correction or Fisher’s exact test for categorical variables; P<0.05.
** Values are expressed as mean ± standard deviation.
*** Pathological staging (pT) according to the TNM system of the American Joint Committee on Cancer (AJCC).

Table 3 - Electromyographic activity recorded at rest and during rapid and sustained contraction of the external anal sphincter 
of men submitted (Physical Therapy Group) or not submitted (Control Group) to pelvic floor muscle training before and after 
radical prostatectomy (RP).

Electromyographic activity a,b

Pre RP Post RP

Control
N=15

Physio
N=16 P value

Control
N=15

Physio
N=16 P value*

At rest 0.64±0.35 0.77±0.15 0.184 0.88±0.14 0.84±0.16 0.466

Average 0.94±0.34 1.06±0.28 0.291 1.12±0.12 1.05±0.27 0.364

Maximum 0.64±0.35 0.77±0.15 0.184 0.88±0.14 0.84±0.16 0.466

Rapid contraction

Average 0.98±0.29 0.99±0.19 0.919 1.00±0.12 0.98±0.18 0.720

Maximum 1.59±0.25 1.45±0.23 0.115 1.50±0.20 1.49±0.25 0.903

Sustained contraction

Average 1.16±0.46 1.23±0.27 0.606 1.26±0.17 1.24±0.27 0.808

Maximum 1.42±0.41 1.43±0.29 0.938 1.49±0.16 1.45±0.27 0.623

a All values are expressed as mean ± standard deviation.
b The data were log transformed to normalize and standardize the distribution of electromyographic activity data.
* Student’s t test for paired samples; P<0.05.
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als. Nevertheless, based on the results of the current 
study, we were unable to demonstrate significant 
positive effects in an early (3-month) evaluation by 
using a simple approach based on the patient’s an-
swers to specific UI and ED questionnaires.

 In a study with similar methodology, Parekh 
et al. (8) evaluated 38 men and reported that the 
group of patients submitted to pre- and post-RP pel-
vic floor exercises plus instructions to continue the 
exercises in the postoperative period twice a day 
regained urinary continence earlier than patients in 
the group without formal physical therapy treatment 
(control group). However, in that study, the number 
of sessions guided by a physical therapist was higher 
than that used in the current study. Another interest-
ing study comparing preoperative and postoperative 
PFMT plus biofeedback (group A) with preoperative 
PFMT alone (group B) found a continence rate of 
6.6% in both groups at 1-month follow-up and of 
33.3% in group A vs. 26.6% in group B at 3 months 
after RP (15), results that are similar to ours (urinary 
continence of 30% in the Physical Therapy Group vs. 
27.3% in the Control Group).

 The outcomes related to UI and QoL ob-
served in the current study were similar to those 
published in a meta-analysis (18), in which pre-
operative PFMT did not contribute to improving 
the recovery of urinary continence at 3, 6 and 10 
months after RP and had no conclusive positive 
effects on the QoL of patients treated with RP. Fur-
thermore, in a study of the effect of postoperative 
PFMT for up to 1 year after RP, despite the im-
provement observed in the urinary continence of 
patients undergoing physical therapy, there was 
no improvement in the parameters related to QoL 
(19). It is important to note that our protocol with 
only two physical therapist-guided sessions did 
not improve electromyographic parameters (that 
could be related to muscle strength), not even in 
the Physical Therapy Group; therefore, this find-
ing may explain why there was no improvement 
in continence rates. Nowadays, we discontinued 
this protocol and currently use protocols with at 
least 6 sessions of PFMT and close monitoring of 
the patient by the physical therapist.

 Most of the evidence on the improvement of 
erectile function with the use of pelvic floor exer-
cises in men with ED is associated with conditions 

other than RP (20, 21). In order to evaluate the po-
tential beneficial effects of such interventions, Prota 
et al. (22) studied 52 patients undergoing RP, with 
a 12-month follow-up, and showed that PFMT as-
sociated with biofeedback initiated after urethral 
catheter removal had a positive impact on the re-
covery of erectile function (absolute risk reduction of 
34.6%; 95% confidence interval: 3.8-64%). Similar 
to this study, in which the average IIEF-5 score in 
both groups was lower than 10 at 3 months postop-
eratively, we also observed a significant reduction in 
IIEF-5 scores 3 months after surgery (5.73±7.43 in 
the Control Group vs. 6.70±6.68 in the Physical Ther-
apy Group). The early assessment of ED may be one 
of the reasons why we have not observed any benefit 
from PFMT in the recovery of erectile function.

 An interesting study using electromyography 
in the diagnosis and treatment of stress UI in women 
showed differences in the peak values for rapid con-
traction at rest and during exercise (14.56 vs. 21.67 
microvolts in incontinent vs. healthy women, re-
spectively) (23). Applying this concept to individuals 
treated with RP, as in the current study, based on the 
electromyographic activity obtained through electro-
myographic biofeedback with an endoanal probe, no 
statistically significant changes or differences were 
observed between the two groups at rest and dur-
ing rapid or sustained contraction. Therefore, it re-
mains unclear whether a PFMT program applied for 3 
months without close supervision and feedback from 
a physical therapist can strengthen the pelvic muscles 
and/or recover possible post-RP muscle damage and 
its impact on urinary continence recovery.

This study has some limitations that should 
be considered. First, the sample size was relatively 
small, and we did not achieve the required number 
of 16 patients in the Control Group (only 15 patients 
were included in this group). Second, subtle differ-
ences in the results might have been observed if we 
had adopted objective measures of UI, such as the 
PAD test (1 or 24 hours). Third, it is unknown how 
much urine loss is significant in men with post-RP 
UI and how this impacts the patient’s perception 
and answers. Fourth, few studies have investigated 
the effect of education strategies (e.g., information 
guides for patients), specifically following the deliv-
ery of preoperative treatment (24). Finally, and per-
haps most importantly, most of the protocols that 
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have been evaluated and employed in the literature 
include a larger number of PFMT sessions and closer 
monitoring of the patient by the physical therapist, 
which may have directly influenced the results. How-
ever, the main strengths of the current study include 
its randomized design, with similar treatment and 
control groups, a strict study protocol, in which all 
randomized patients were analyzed, and a team of 
blinded evaluators.

CONCLUSIONS

 The protocol of two supervised PFMT ses-
sions with biofeedback in the preoperative period 
plus verbal and written instructions to continue 
the exercises after surgery did not exert a suffi-
cient effect to improve continence rates or erectile 
function in an early (3-month) evaluation after 
open retropubic RP. However, new protocols with 
a higher level of intervention and close monitor-
ing of the patient by a trained physical therapist 
should be investigated to clarify the role of peri-
operative PFMT in the recovery of urinary conti-
nence and erectile function after RP.

Compliance with Ethical Standards

The trial is registered at the Brazilian Clin-
ical Trials Registry plataform (ReBEC) number 
RBR-7s6khg

CONFLICT OF INTEREST

None declared.
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ABSTRACT

Purpose: This study aims to assess the association between CHA2DS2-VASc score and 
erectile dysfunction in patients who were admitted to cardiology outpatient clinics.
Materials and methods: 102 male patients who were admitted to the cardiology out-
patient clinic were included to the study. Erectile dysfunction was evaluated in the 
urology outpatient clinic in the same hospital and scored using Turkish Version of The 
International Index of Erectile Function. CHA2DS2-VASc score was calculated for every 
patient using the current associated guidelines.
Results: There was a negative correlation between The International Index of Erectile 
Function score and CHA2DS2-VASc score, age, hypertension, heart failure, diabetes 
mellitus, stroke respectively. Smoking and dislipidemia were not correlated with The 
International Index of Erectile Function score (p>0.05).
Conclusion: CHA2DS2-VASc score can be used to detect Erectile dysfunction in patients 
who are admitted to the cardiology outpatient clinics.
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INTRODUCTION

Erectile dysfunction (ED) is defi ned as 
the inability to achieve or maintain an erection 
long enough to engage in sexual intercourse, 
affecting approximately 18% to 40% of men, 
aged 20 years and older (1, 2). In many cases, 
a single cause of ED is not easy to determine, 
and ED is more of a result of several overlap-
ping conditions, such as anatomycal patholo-

gies, genetics, systemic disorders, lifestyle, and 
environment (3).

ED and cardiovascular disease (CVD) are 
considered two manifestations of the same syste-
mic disorder because they share similar risk fac-
tors and pathophysiologies. Nevertheless, in a sig-
nifi cant number of patients with CVD, ED is also 
observed, which is believed to be associated with 
alterations of vascular system, endothelial dys-
function, infl ammation, oxidative and emotional 
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stress or sympathetic activation (4-7). Another 
factor strongly associated with ED is the limitation 
of the blood flow in penile arteries caused either 
by obstruction associated with atherosclerosis or 
by microthrombi (3).

 CHADS2 and CHA2DS2-VASc scores are 
simple risk assessment schemes for thromboem-
bolic stroke risk. CHADS2 was developed by in-
vestigators of stroke prevention in atrial fibrilla-
tion (SPAF) trial and includes stroke risk factors 
like, recent heart failure (HF), hypertension (HT), 
age >75 years, Diabetes Mellitus (DM) and history 
of stroke or transischemic attack (TIA) (8). The-
se two risk scores are most widely used to assess 
the severity of thrombotic changes and the risk of 
thrombosis in atrial fibrillation (AF) patients (9, 
10). Both scores are not only predictive of throm-
boembolic stroke risk, but also associated with 
adverse vascular function, CVD risk, and total de-
ath in the whole AF population (11-13). Although 
the prediction of ED is not the primary aim of the 
CHA2DS2-VASc score, its components such as ol-
der age, DM, HT, HF, and prior vascular disease 
are all important prognostic factors for endothe-
lial dysfunction. Based on this knowledge, in this 
study, we aimed to assess the relationship between 
CHA2DS2-VASc score and ED in patients who were 
admitted to cardiology outpatient clinics.

MATERIALS AND METHODS

 One hundred-two male patients, older 
than 18 years-old, who were admitted to the BakI-
rköy Dr. Sadi Konuk Research and Training Hos-
pital cardiology outpatient clinic were included 
into the study. Patient’s demographic and clinical 
characteristics were recorded ED of patient was 
evaluated in urology outpatient clinic in the same 
hospital.

 Patients were excluded from the study if 
they had: a history of prostatectomy or other pro-
cedures associated with a loss of sexual function, 
current use of phosphodiesterase type 5 (PDE-5) 
inhibitors, and beta blockers.

 ED was evaluated using by Turkish Ver-
sion of The International Index of Erectile Func-
tion (IIEF) with 5 questions (14). It is a self-admi-

nistered questionnaire which patient’s responses 
are based on their experience during the last 4 
weeks, and is scored on a 5-point Likert scale; lo-
wer values represent poorer sexual function. Total 
scores are classified as: 22-25: No ED, 17-21: Mild 
ED 12-16: Mild to moderate ED 8-11: Moderate ED 
5-7: Severe ED (15). This questionnaire provides 
data on ED with 98% sensitivity and 88% specifi-
city (16).

 CHA2DS2-VASc scores were calculated for 
every patient based on predefined point systems 
according to the current guidelines for scoring 
and diagnosing all mentioned conditions. In the 
CHA2DS2-VASc score, 2 points were assigned if a 
patient had a history of stroke or TIA or was ≥75 
years of age. One point was assigned for the age 
65-74 years, female sex, history of HT, DM, recent 
HF, and vascular disease (history of myocardial 
infarction, presence of complex aortic plaque, or 
peripheral artery disease) (8, 17).

 According to their CHA2DS2-VASc score, 
the patients were divided into two groups: group 
1: 0-3 points; group 2: ≥3.

 In accordance with the Declaration of 
Helsinki, the study protocol was approved by the 
Regional Ethics Committee. Before the study en-
try, a written informed consent was obtained from 
every study participant.

Statistical analysis

 SPSS 22.0 (IBM Corporation, Armonk, 
New York, United States) program was used for 
variable analyses. All data were analyzed for 
normality of distribution using the Kolmogorov-
-Smirnov test. Continuous variables were summa-
rized as mean±standard deviation (SD). Pearson 
and Spearman correlation test was used to evalua-
te the correlation between the parameters. P value 
<0.05 was considered statistically significant.

RESULTS

 The clinical and demographic data of the 
patients are summarized in Table-1. There was a 
negative correlation between IIEF score and CHA-

2DS2-VASc score, age, HT, HF, DM, stroke respecti-
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Table 1 - The clinical and demographic data.

Minimum Maximum Mean Std.

Age (year) 28 76 52.8 10.7

Height (cm) 158 185 171.6 5.4

Weight (kg) 55 170 80.7 13.8

BMI (kg/m²) 21 55.5 27.3 4.4

IIEF 5 25 15.1 5.1

CHA2DS2-VASc 1 6 2.1 1.1

STD = Standart deviation; BMI = Body Mass Index; IIEF: International Index of Erectile Function

vely (r=-0.652, p=0.00, r=-0.484 p=0.00 r=-0.414, 
p=0.00, r=-0.278, p=0.007, r=-0.241, p=0.019, r=-
241 p=0.018). However, smoking and dislipidemia 
were not correlated with patients’ IIEF score (p 
>0.05) (Table-2).

 When patients were divided into 2 groups 
according to the CHA2DS2-VASc scores, the mean 
IIEF score was 17.76±4, 29 in group 1 (n=55) and 
11.98±4, 21 in group 2 (n=47) respectively. In the 
group of patients with CHA2DS2-VASc score 3 
and above IIEF scores were found significantly 
lower (p=0.014).

DISCUSSION

 In this study we found a inverse correla-
tion between IIEF score and CHA2DS-2VASc, age, 
HT, CHF, DM, stroke respectively and smoking and 
dislipidemia were not correlated with patient’s 
IIEF scores.

 The CHA2DS2-VASc score was initially de-
veloped for stroke risk stratification in patients 
with AF. However, it has recently been applied to 
different clinical conditions. For example, it has 
been used to estimate the risk of stroke and the 

Table 2 - Correlation between IIEF score and clinical parameters.

IIEF

Hypertension Pearson Correlation -0.414**

Sig. (2-tailed) 0.000

Congestive Heart Failure Pearson Correlation -0.278**

Sig. (2-tailed) 0.007

Diabetes Mellitus Pearson Correlation -0.241*

Sig. (2-tailed) 0.019

Stroke Pearson Correlation -0.241*

Sig. (2-tailed) 0.018

Age Pearson Correlation -0.484**

Sig. (2-tailed) -0.000

* means p < 0.005; ** means p < 0.001; **IIEF: International Index of Erectile Function
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development of thromboembolism inpatients with 
heart failure who are in sinus rhythm (18). It has 
also been used to estimate the risk of stroke follo-
wing by-pass surgery and stroke without AF in the 
general population (18-20). Although the predic-
tion of erectile dysfuction is not the primary aim 
of the CHA2DS2-VASc score, its components such 
as older age, DM, HF, and prior vascular disease 
are all important prognostic factors for endotetial 
dysfunction.

 The association between ED and CVD, 
particularly coronary artery disease (CAD), has 
been demonstrated in previous studies (21, 22). 
In a meta-analysis of a prospective cohort study, 
ED was significantly and independently associa-
ted with an increased risk of 48% for CVD, 46% 
for CAD, 35% for stroke, and 19% for all-cause 
mortality (21). Montorsi et al. proposed that athe-
rosclerosis affects all major vascular beds equally, 
including penile and coronary arteries (23). Another 
explanation for the association between ED and 
CVD is inflammation and endothelial dysfunction 
(24-26). Vlachopoulos et al. demonstrated that low-
-grade subclinical inflammation affected endothelial 
function and led to a prothrombotic including von 
Willebrand factor, tissue plasminogen activator, and 
fibrinogen in individuals with or without CVD (26). 
The relationship between ED and CVD is complex, 
and ED and CVD should be considered two clinical 
manifestations of the same systemic disorder (27).

 On the other hand, in this study, it has 
been shown that the frequency of ED is increased 
in patients with high risk of CVD. We think that 
male patients who are admitted to the cardiology 
clinics do not express their complaints about ED. 
Therefore, it may be important to refer patients 
with high CHA2DS2-VASc score to urology outpa-
tient clinics for early diagnosis of ED.

 The cross-sectional design of the study 
and the number of patients are considered to be 
important limitations of this study, however to our 
knowledge this is the first study which evaluates 
the ED with CHA2DS2-VASc score in patients wi-
thout AF.

 In conclusion, we postulated that CHA-

2DS2-VASc score can be used to detect the ED 
in patients who are admitted to the cardiology 
departments.
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ABSTRACT

Purpose: To compare the effi cacy and safety of available selective serotonin reuptake 
inhibitors (SSRIs) in order to fi nd the most effective drug with the least number of side 
effects  in treatment of premature ejaculation (PE).
Materials and Methods: This study was a randomized clinical trial. Four hundred and 
eighty patients with PE in the 4 groups referred to Imam Reza hospital Tehran, Iran 
from July 2018 to February 2019 were enrolled in the study. The patients received 
sertraline 50mg, fl uoxetine 20mg, paroxetine 20mg and citalopram 20mg, every 12 
hours daily. The intravaginal ejaculatory latency time (IELT) before treatment, fourth 
and eighth weeks after treatment was recorded by the patient’s wife with a stopwatch.
Results: Mean IELT before, 4 and 8 weeks after treatment in four groups were: ser-
traline 69.4±54.3, 353.5±190.4, 376.3±143.5; fl uoxetine 75.5±64.3, 255.4±168.2, 
314.8±190.4; paroxetine 71.5±69.1, 320.7±198.3, 379.9±154.3; citalopram 90.39±79.3, 
279.9±192.1, 282.5±171.1 seconds, respectively. The ejaculation time signifi cantly in-
creased in all groups (p <0.05), but there was no signifi cant difference between the 
groups (P=0.75). Also, there was no signifi cant difference in drugs side effects between 
groups (p >0.05). The most common side effects were drowsiness and dyspepsia, which 
were not severe enough to cause discontinuation of the drug.
Conclusions: All available SSRIs were effective and usually had no serious complica-
tions. In patients who did not respond to any of these drugs, other SSRI drugs could 
be used as a salvage therapy.
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INTRODUCTION

The most common type of sexual dys-
function in men is premature ejaculation (PE) 
(1). PE, such as delayed ejaculation is con-
cerning to patients and their partners (2). No 
standard time is defined for ejaculation. Depen-

ding on the satisfaction of couples in sexual 
relationship, the ejaculation time varies from 
couple to couple (3). On the basis of the report 
of the second International Society for Sexu-
al Medicine  meeting (ISSM) for the definition 
of PE: (1) lifelong PE is defined as ejaculation 
that always or nearly always occurs prior to or 
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within about 1 minute of vaginal penetration 
from the first sexual experience; and acquired 
PE is a clinically significant and bothersome 
decrement in latency time, often to about 3 mi-
nutes or less; (2) in all or nearly all vaginal 
penetrations, the patients have no ability to 
delay ejaculation; and (3), leading to distress, 
bother, disappointment, behavioral disorders or 
the avoidance of confidence sexual relationship 
and other negative personal consequences. Men 
with acquired PE are older, have cardiovascular 
disorders, comorbid diseases and erectile dys-
function (4, 5).

 About one third of men suffers from 
premature ejaculation (6). In most of these 
people, there is no clear cause, but probably 
includes environmental and neurobiological 
factors (7). Psychological factors such as an-
xiety, feeling guilty or depression can also lead 
to premature ejaculation (8, 9). In some cases, 
premature ejaculation may occur as a result of 
medical factors including hormonal problems, 
physical injuries, or side effects of some dru-
gs, especially antidepressant and antipsychotic 
compounds that were commonly underdiagno-
sed and underestimated by physicians (10). In 
these patients, the lack of close and intimate 
relationships between couples and the mental 
and physical health deterioration can be ac-
companied by either poor sexual life or a more 
frequent risky sexual behavior than other peo-
ple in society. Shorter intravaginal ejaculatory 
latency time (IELT) causes more problems. The-
refore, it is very important to diagnose and cure 
this problem (11, 12).

 PE treatment was previously limited to 
behavioral therapy but due to knowledge about 
the role of serotonin in the central nervous sys-
tem in control of ejaculation, has expanded to 
drug therapies over time (13, 14). Nowadays, 
there are several types of treatment for this 
problem, many of which are commercial dru-
gs that are not confirmed by the World Health 
Organization and Ministry of Health (15). The 
drugs used for treatment of premature ejacu-
lation are divided into two groups, including 
topical anesthetics and oral medications whi-
ch are prescribed with regard to the patient’s 

conditions (16). Today, gold standard treatment 
for PE is selective serotonin reuptake inhibitors 
(SSRIs) including citalopram, fluoxetine, sertrali-
ne, paroxetine and dapoxetine. Other drugs, such 
as tramadol and phosphodiesterase type 5 inhibi-
tors (PDE5is) and antidepressants are also used. 
PDE5is is recommended in PE when accompanied 
with erectile dysfunction (17). Drugs are prescri-
bed in two ways: daily intake and on-demand. 
The IELT is less increased with on-demand com-
pared to daily intake, but may fulfill a suitable 
treatment for specific patients (18).

 Fluoxetine is the leading SSRI due to its 
longer half-life. All drugs in this group requi-
re liver metabolism and have the half-life of 
18 to 24 hours. But fluoxetine creates an acti-
ve metabolite with the half-life of a few days. 
Other members of this group such as sertrali-
ne, citalopram, fluvoxamine and paroxetine do 
not produce long-effect metabolites. The most 
common side effects of these drugs are nausea, 
headache, anxiety, uneasiness, insomnia, and 
sexual dysfunction. The deprivation syndrome 
has also been described for SSRIs that might 
cause nausea, dizziness, anxiety, trembling, 
and heartbeat. The selective serotonin reuptake 
inhibitors are inhibitors of liver cytochrome 
P450 enzymes and this leads to the increase in 
metabolism of other drugs including tricyclic 
antidepressants and warfarin (19).

 Due to the importance of PE and its 
effects on the individual and family rela-
tionship of the affected person, treatment of 
PE is imperative. Many types of SSRIs such as 
fluoxetine, sertraline, citalopram and paroxeti-
ne are widely used in the treatment of PE but 
there is, however, no consensus and agreement 
on the type, dose, duration of treatment and 
side effects. Different results have been obtai-
ned from previous studies, and this shows the 
importance of further investigations to achieve 
more definite and conclusive results. Therefore, 
we decided to evaluate, outline and compare the 
efficacy and safety of currently available SSRIs in 
order to find the most effective and least compli-
cated drug. Most previous studies compared one 
or two drugs but in this study, four common and 
available drugs were evaluated.
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MATERIALS AND METHODS

Study populations
 This study was a randomized clinical 

trial without placebo drug group. The study po-
pulation included 480 patients with PE referred 
to Imam Reza Hospital Tehran, Iran from July 
2018 to February 2019. The sampling method 
was convenience. Patients were evaluated by an 
urologist and, if they had premature ejacula-
tion according to the definition of ISSM, they 
would be enrolled in the study. Randomization 
method in this research was simple randomi-
zation. Randomization unit was individual and 
patient’s randomization was done by compute-
rized random numbers. The starting point was 
completely random (selecting a number on the 
table with closed eyes) and the direction of mo-
vement in the table was selected to the bottom. 
The patients were randomly assigned to one of 
the four study groups (each group of one hun-
dred twenty) using the random numbers table 
and received the relevant intervention. Inclu-
sion criteria were male with premature ejacu-
lation at least one coitus per week and age be-
tween 20 to 75 years. Exclusion criteria were 
neurologic disorder psychological disorder age 
less than 20 and over 75 years urinary and ge-
nital infection and history of pelvic surgery, 
diabetes, alcohol and drug abuse, erectile dys-
function and the use of PDE5is.

Intervention groups
 First group received 50mg sertraline, se-

cond group 20mg fluoxetine, third group 20mg 
paroxetine and forth group 20mg citalopram, 
every 12 hours daily (Sobhan Daro Company, 

Rasht, Iran). Finally, the time to ejaculation 
before treatment (mean time in at least three 
coitus) and at the end of the fourth and eighth 
weeks after treatment were accurately measu-
red and recorded by the patient’s wife with a 
stopwatch. Patients were advised to record time 
from vaginal entrance to ejaculation.

Main outcome measures
 Main outcome measure used in this stu-

dy was intravaginal ejaculatory latency time 
(IELT) and efficacy and side effects of currently 
available drugs for PE.

Statistical analysis

 Data analyses were performed by SPSS 
statistical software version 24. For qualitative va-
riables, frequency and frequency percent and for 
quantitative variables mean and standard devia-
tions were calculated. The paired sample t-test 
was used for evaluation of IELT before, 4 and 8 
weeks after treatment in each group and the Pe-
arson correlation coefficient test was used for the 
evaluation of the IELT between four groups. Chi- 
square test was used to evaluate the side effects. P 
value <0.05 was considered significant.

RESULTS

 In this study, 480 patients with mean age 
of 36.5 years with SD of 11.41 were studied. The 
mean age of the patients were matched in four 
groups (Table-1). Forty-six percent of patients had 
academic education and the mean number of coi-
tus per week in four groups was 1.84. All patients 
were matched for education level and coitus num-

Table 1 - Mean age of groups*.

Group Number Minimum Maximum Mean Standard Deviation

Sertraline 120 20 64 38.5 12

Fluoxetine 120 20 75 35.2 11.2

Paroxetine 120 22 69 37.5 10.9

Citalopram 120 21 74 34 11.6

*The patients of four groups were matched by age. No significant difference was observed between the four groups (p=0.73).
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ber 82.5% of sertraline group, 71.7% in fluoxetine 
group, 81.7% in paroxetine group and 81.65% in 
citalopram group were married. Mean IELT before, 
4 and 8 weeks after treatment in four groups were: 
in sertraline group 69.4±54.3, 353.5±190.4 and 
376.3±143.5 second; in fluoxetine group 75.5±64.3, 
255.4±168.2 and 314.8±190.4 second; in paroxetine 
group 71.5±69.1, 320.7±198.3 and 379.9±154.3 se-
cond, in citalopram group 90.39±79.3, 279.9±192.1 
and 282.5±171.1 second, respectively. Overall, the 
frequency of response to treatment in groups was 
as follow: sertraline 92.5%, fluoxetine 84.2%, paro-
xetine 93.3% and citalopram 91.8%. There was no 
significant difference between the four groups in 
the time of ejaculation before treatment (p=0.32). 
As it was seen, the ejaculation time significantly 
increased in all four groups (p <0.05), but there was 
no significant difference between the four groups 
(P=0.75) (Table-2). Frequency of side effects in four 
groups was: sertraline 15%, fluoxetine 20.8%, pa-
roxetine 12.5% and citalopram 10%. Although the-
re was no significant difference in drugs side effects 
between groups (p >0.05), the percent of side effects 
in fluoxetine group was higher than other groups 
(Table-3). It should be noted that none of the side 
effects of the drugs were severe enough to cause it 
to be discontinued.

DISCUSSION

 Lifelong and acquired PE is the most com-
mon type of sexual dysfunction in men. Many 
types of SSRIs such as fluoxetine, sertraline, ci-
talopram and paroxetine are widely used in the 

treatment of PE (17-19). Different results have 
been obtained from previous studies. Therefore, 
we compared the efficacy and safety of currently 
available SSRIs twice daily to find the most effec-
tive drug with the least number of side effects. In 
the most previous study, only one or two drugs 
were compared but in this study four common and 
available drugs were studied in Iran (16, 20-24). In 
the current study, the response rate to treatment in 
groups was as follow: sertraline 92.5%, fluoxetine 
84.2%, paroxetine 93.3% and citalopram 91.8%. 
The IELT significantly increased in all four groups 
(p <0.05), but there was no significant difference 
between the four groups (P=0.75).

 Another finding of this study showed that 
the side effects in four groups were not signifi-
cantly different. The percentage of drug side effect 
in four groups were: sertraline 15%, fluoxetine 
20.8%, paroxetine 12.5% and citalopram 10%. Al-
though there was no significant difference in drugs 
side effects between groups (p >0.05), the percent 
of side effects in fluoxetine group was higher than 
other groups. The cause of the higher incidence of 
side effects of fluoxetine may be due to its active 
metabolite with the half-life of a few days, which 
is not seen in others. Sertralin, citalopram, and 
paroxetine do not produce long-effect metabolites 
(19). Also, this study showed that none of the side 
effects of the drugs were severe enough to cause it 
to be discontinued.

 Rezakhaniha studied the effect of citalo-
pram in PE (63 patients received citalopram 40mg 
in daily and 53 patients, 20mg on-demand). This 
study showed that both methods were effective 

Table 2 - Mean and standard deviation (Second) of IELT* in four groups†.

Group Sertraline Fluoxetine Paroxetine Citalopram P Value

Before 69.4±54.3 75.5±64.3 71.5±69.1 90.39±79.3 0.32

4 week later 353.5±190.4‡ 255.4±168.2‡ 320.7±198.3‡ 279.9±192.1‡ 0.75

8 week later 376.3±143.5§ 314.8±190.4¶ 379.9±154.3§ 282.5±171.1§ 0.75
*Intravaginal Ejaculatory Latency Time
†The IELT significantly increased in all four groups (p <0.05), but there was no significant difference between the four groups (P=0.75)
‡Significant difference with P value 0.0001
§Significant difference with P value 0.006
¶Significant difference with P value 0.000
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Table 3 - Side effects in four groups*.

Frequency Side effect Sertraline
15%

Fluoxetine
20.8%

Paroxetine
12.5%

Citalopram
10%

P Value> 0.05†

Insomnia 2 2 2 1

Drowsiness 3 6 3 4

Dyspepsia 3 2 2 3

Constipation 2 _ 1 _

Nausea 2 2 2 1

Loss of Appetite 1 2 1 1

Fatigue 2 2 1 _

Headache 1 2 1 1

Vertigo 1 1 - 1

Anxiety 1 2 - -

Urinary Retention - 2 1 -

Loss of Sexual Desire - 2 1 -

*Number of Patients
†There was no significant difference in drugs side effects between groups (p >0.05), but the percent of side effects in fluoxetine group was higher than other groups.

but daily use was more effective (20). The side 
effects were 26% in daily and 20% in on-de-
mand. In our study, 480 patients were evalua-
ted in 4 groups of drugs and the rate of side 
effects in citalopram group were 10%. Turgay 
et al. compared the sertraline (50mg) and cita-
lopram (20mg) daily in 80 patients with PE. He 
showed that both drugs were effective and safe. 
In our study, citalopram 40mg/day and sertrali-
ne 100mg/day were used. By comparing the IELT 
after treatment, there was no significant diffe-
rence between the two studies, which indicated 
that less dose of drugs was also effective in the 
treatment (21).

 In another study, 43 patients received 
fluoxetine and 34 patients received citalopram 
daily for 4 weeks, both of which were effecti-
ve in increasing the IELT. In this study, adverse 
effects were not studied (22). However, in our 
study, 480 patients in four groups of drugs were 
studied for 8 weeks, and rate of side effect was 
also assessed in each group separately. In clini-
cal practice, follow-up side effects are an im-

portant part of the evaluation of treatment for 
PE (25). Dadfar et al. reported that citalopram 
can be used in patients who did not respond to 
fluoxetine as a salvage drug (23). According to 
our results, patients who do not respond well 
to a drug can use other drugs of SSRI. Khosh-
del et al. in a study on 49 patients, confirmed 
that fluoxetine was effective in increasing the 
IELT in both methods, daily and on-demand. The 
complication of daily intake was 44.9% and in 
on-demand 12.8%. But in our research, adverse 
effects of fluoxetine were 20.8% (24).

 Wang et al. reported different results in 
their study, the efficacy of available SSRIs was 
uncertain and there was no consensus on the 
type and dose of these drugs (26). Jian et al. 
showed that topical delayed creams with PDE5is 
and SSRIs resulted in the highest IELT (27). Re-
cently, in Europe, the delayed spray [lidocaine-
-prilocaine (Fortacin®)] is considered a real 
first line treatment for PE because of its unique 
preparation, making customer friendly and its 
easy-handling (28). The acupuncture has shown 
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benefits in limited studies in the treatment of PE 
and additional studies are required to assess it 
(29).

 Although other drugs, especially 
dapoxetine, have been introduced as drug of 
choice for treatment of PE that has short half-
life (1.5 hour) and low bioavailability (42%), in 
clinical practice, drugs are chosen based on the 
availability of that drug in the country. In Iran, 
the most available drugs in treatment of PE are 
sertraline, fluoxetine, citalopram and paroxetine. 
Although dapoxetine is also found in Iran, but 
due to its cost issue and limited distribution, the 
currently available drugs such as citalopram, 
fluoxetine, sertraline and paroxetine are used as 
first-line drugs.

 The limitation of our study was short 
duration of follow-up. If we increased the follow-
up period to 6-12 months, the efficacy and side 
effects of the drugs would be better evaluated. 
Therefore, we suggest that further studies must 
be carried out with a longer follow-up period.

CONCLUSIONS

 According to the finding of this study, all 
of these available SSRIs are effective and usually 
have no serious complications. In patients who 
did not respond to any of these drugs, other 
drugs of SSRI could be used as a salvage therapy. 
Another finding of our research confirmed that 
severe adverse effects that cause discontinuation 
of drug were not observed. The most common 
side effects were drowsiness and dyspepsia. 
Therefore, if the patient had sleep disturbance or 
a history of gastrointestinal upset, they should 
use them with caution and if intolerable to the 
patient, an alternative drug should be used.

Ethical considerations
 In all stages of the study, ethical issues 

of observation, the name and information of 
patients were kept confidential. The ethics 
committee of Army University of Medical 
Sciences approved the research project of this 
study (Reg No: IR.AJAUMS.REC.1396.112).

Clinical trial registrations

 This study approved in Iranian Registry of 
Clinical Trials (IRCT id: IRCT20180401039167N2).
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ABSTRACT

Introduction and Objective: Several studies have focused on the treatment and re-
currence of urethral diverticulum (UD). However, few investigations have addressed 
sexual function in patients with UD. Therefore, we sought to examine sexual function 
in women affected by UD.
Materials and Methods: There were 108 accepted cases involving transvaginal divertic-
ulectomy at our institution. Ultimately, 83 women were included for further analysis, 
only 61 of these women had sexual partners. We collected data for the Female Sexual 
Function Index (FSFI) from the female patients and the Male Sexual Health Question-
naire (MSHQ) from their male partners before and after surgery.
Results: Preoperatively, the UD size affected the female patient’s arousal and lubrica-
tion (p=0.04), and the UD location affected their satisfaction. However, no signifi cant 
between-group differences were found in the total FSFI score. For all women, sexual 
activity improved after surgery (p=0.0087). In addition to improvements in arousal for 
women with a large UD, improvements in lubrication were affected by the UD size, 
number and shape, increases in satisfaction scores were impacted by the UD location 
and shape, and pain relief was linked to the UD number and shape. Analysis of the 
MSHQ results revealed no between-group differences among the male partners.
Conclusion: Only the UD size and location affected sexual function in women with a 
small UD. Surgery could improve female sexual function but did not affect the sexual 
function of the patient’s partners.
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INTRODUCTION

Approximately 0.6-6.0% of women worl-
dwide are impacted by urethral diverticulum (UD), 
and the most common symptoms of this disease 
include recurrent urinary tract infection (UTI), a 
vaginal wall mass, dysuria, dyspareunia, voiding 

dysfunction, and postvoid dribbling (1-3). These 
nonspecifi c symptoms present a signifi cant diag-
nostic dilemma (4). Although a wide range of 
treatments for UD have been described, surgical 
excision is generally recognized as the standard 
therapy, with reported cure rates from 70-97% (2-
6). In the literature, many postoperative complica-
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tions have been reported, including UTI, superficial 
wound infection, stress urinary incontinence (SUI), 
UD recurrence, urinary fistula, and urethral strictu-
re (7). In addition, certain reviews have reported re-
operation rates as high as 10.7% (8). In our previous 
study, we clarified the risk factors of UD recurrence 
(9). We stated that many studies have researched 
surgical complications, but no studies have focused 
on the sexual function of patients with UD. There-
fore, we decided to assess the influences of UD and 
surgical excision on sexual function in women and 
(if present) in their male partners.

MATERIALS AND METHODS

 After receiving institutional review board 
approval from the ethics committee of West China 
Hospital, Sichuan University, we performed a re-
trospective chart review of women who underwent 
urethral diverticulectomy at our institution. The 
diagnosis of UD was based on the typical triad of 
dysuria, dribbling, and dyspareunia. Patients pre-
sented with a wide spectrum of urinary complaints, 
including recurrent UTI, incontinence, pelvic pain, 
frequent urination, hematuria, and urinary reten-
tion. In addition, physical examinations and ul-
trasound imaging or magnetic resonance imaging 
(MRI) were performed. Women who were eventu-
ally diagnosed with carcinoma based on pathology 
or urethrectomy were excluded from our analysis.

 From January 2009 to October 2016, there 
were 108 accepted cases of UD treated with trans-
vaginal diverticulectomy. All of the patients accep-
ted the baseline cystoscopy test to verify UD and 
exclude bladder masses and other diseases. Ultima-
tely, 83 women were included for further analysis, 
only 61 of these women had partners, and none of 
those partners had sexual dysfunction, as stated by 
themselves. The participant’s clinical characteristics 
were collected and recorded. Fellowship-trained 
urologists at our institution performed all urethral 
diverticulectomies in a standard manner, as pre-
viously described (9). The steps of this procedure 
include careful dissection, complete excision and 
watertight three-layer closure without tension (10). 
No concomitant anti-incontinence procedures were 
performed, and a urethral Foley catheter was routi-

nely retained for 3-4 weeks after the surgery, in ac-
cordance with our prior description (9). When com-
paring changes in sexual function between patient 
groups, we recorded the UD-related conditions of 
each patient, including previous urethral surgeries 
(previous urethral surgery indicated recurrence), 
the maximum diverticulum size (diverticula smal-
ler than 3cm were recorded as small), the number 
of diverticula (single or multiple), the diverticulum 
location(s) (proximal or mid/distal determined via 
MRI with the vagina divided equally into proximal 
and mid/distal parts), and the diverticulum shape(s), 
including simple or horseshoe/circumferential. A 
circumferential UD, such as an ostium or bulging 
mass extending from the bladder neck to beyond 
the external sphincter, affects the bladder neck. A 
horseshoe UD always forms a periurethral U-shape, 
extending around the lateral and posterior portions 
of the urethra, as well as anteriorly (11, 12).

 All patients were instructed to return to 
the hospital 12 months after the surgery. The 
Female Sexual Function Index (FSFI) was used 
to assess the female patient’s sexual function at 
baseline and at the 12-month follow-up. Addi-
tionally, the patient’s male partners who agre-
ed to participate simultaneously completed the 
Male Sexual Health Questionnaire (MSHQ). The 
FSFI is an internationally validated questionnai-
re that is widely used to assess sexual function 
(13). This questionnaire is composed of 19 ques-
tions and covers the following domains: desire, 
arousal, lubrication, orgasm, satisfaction, and 
pain. A validated Dutch version of the FSFI is 
available (14). The total FSFI score ranges betwe-
en 2 and 36, with higher scores indicating better 
sexual function. The MSHQ consists of the follo-
wing domains: erection, ejaculation, satisfaction, 
and desire. This questionnaire produces scores 
ranging from 0 to 5-35 (differing by domain), 
with higher scores indicating better sexual func-
tion (15). The MSHQ has also been validated for 
the Dutch population (16). The FSFI and MSHQ 
domain scores were calculated according to the 
provided guidelines.

 Data were collected and imported to statis-
tical software SPSS 18.0. First, descriptive analyses 
and Student’s t-test were used for comparisons in-
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volving age, body mass index (BMI), parity and UD 
size, whereas the Mann-Whitney U test was used to 
assess the symptoms duration and follow-up data. 
Second, with respect to the analysis of outcome 
data, an unpaired Student’s t-test was used for nor-
mally distributed data, which are presented as the 
mean and standard deviation. The Mann-Whitney 
U test was used for data with a skewed distribution, 
and Fisher’s exact test was used for proportions. 
Moreover, logistic regression analysis was perfor-
med to identify factors of surgical outcomes.

RESULTS

Patient Characteristics
 At the 12-month follow-up, 83 of the 108 

female patients returned the FSFI questionnaire 
and were included in this study. However, only 61 
of these women were accompanied by male par-
tners who agreed to participate and returned the 
MSHQ. Of the 108 eligible patients, 25 were exclu-
ded for the following reasons: lack of imaging data 
(n=10), lost to follow-up (n=9), and repeat surgery 
(n=6). The patient clinical characteristics, including 
age at surgery, BMI, parity, symptom duration (the 
interval between onset and surgery), history of ure-
thral surgery, and UD condition-related data, are 
presented in Table-1. The patient collection process 
is depicted in Figure-1.

Female Sexual Function
 Baseline FSFI domain scores are shown in 

Table-2. Patients with diverticula of different sizes 
reported different arousal conditions (2.13±1.01 
in the large UD group and 2.61±2.12 in the small 
UD group, p=0.039). In addition, lubrication was 
affected by the UD size (2.05±2.41 in the large 
UD group and 2.56±2.51 in the small UD group, 
p=0.04). Moreover, women showed greater satisfac-
tion when the UD was proximal to the urinary me-
atus than when the UD was elsewhere (2.76±2.01 
in the proximal UD group and 2.04±2.0 in the mid/
distal UD group, p=0.04). In particular, the total 
score was also affected by location (9.91±1.12 in 
the proximal UD group and 8.92±1.19 in the mid/
distal UD group, p=0.01). Other FSFI items and the 
total FSFI score showed no significant differen-

ces. Changes in the FSFI score for female patients 
after surgery are presented in Table-3. The total 
FSFI score for all women markedly improved af-

ter surgery (p=0.0087). This finding indicates that 

Table 1 - Clinical characteristics of patients.

Variables Total (N = 83)

Age 45.1±9.1

BMI (kg/m2) 25.1±3.2

Parity 2.5±1.0

Duration (mean, range) 28.4 (1–120)

Previous urethral surgery 12

Size 2.79±1.3

Location

Proximal 23

Mid 48

Distal 12

Shape

Simple 45

Horseshoe 21

Circumferential 17

Number

Single 69

Multiple 14

Pathological results

Normal urothelial tissue 12

Chronic inflammation 36

Acute inflammation 8

Purulent inflammation 4

Squamous carcinoma 8

Atypical hyperplasia 3

Metaplasia 3

Absent 9

BMI = body mass index
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Figure 1 - Flow of participants through the trial.

surgery could help revive patient’s sexual function 
rather than merely treat urinary symptoms. With 
respect to items examined for different groups of 
patients, arousal, lubrication, satisfaction and pain 
improved by varying degrees. First, the increase in 
the arousal score was significantly greater for pa-
tients with a large UD than for patients with a small 
UD (0.61±1.42 versus 0.15±1.81, p=0.042). Second, 
the increase in the lubrication score was greater 
in the large UD group than in the small UD group 
(0.84±2.07 versus 0.12±1.98, p=0.031); this increase 
was larger in the multiple UD group than in the sin-
gle UD group (0.80±0.42 versus 0.51±0.22, p=0.015) 
and in the horseshoe/circumferential UD group than 
in the simple UD group (0.90±0.26 versus 0.59±0.27, 
p=0.008). In addition, the increase in the satisfaction 
score was better in the mid/distal UD group than in 
the proximal UD group (0.70±0.57 versus 0.25±0.63, 
p=0.017) and in the horseshoe/circumferential UD 
group than in the simple UD group (1.01±0.44 versus 

0.10±0.21, p=0.003). Moreover, the decrease in the 
pain score was greater in the multiple UD group than 
in the single UD group (-0.78±2.2 versus-0.25±1.88, 
p=0.002) and in the horseshoe/circumferential UD 
group than in the simple UD group (-0.81±0.75 ver-
sus -0.27±0.55, p=0.012). The total score exhibited 
greater improvement in the large UD group than in 
the small UD group (3.47±1.35 versus 2.20±0.78 p 
<0.005), in the multiple UD group than in the sin-
gle UD group (3.67±1.82 versus 2.66±1.10 p=0.03), 
and in the horseshoe/circumferential UD group than 
in simple UD group (p=3.30±1.20 versus 2.42±1.91 
p=0.008). Changes in the total FSFI score are shown 
in Figure-2.

Male Sexual Function
 As shown in Table-4, the males examined 

in this study had similar MSHQ domain scores at 
baseline, and the UD conditions of the female par-
tners did not influence their male partner’s MSHQ 

Flow of participants through the trial
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Table 2 - The change of FSFI data after operation.

Desire Arousal Lubrication Orgasm Satisfaction Pain Total

Previous urethral surgery

Yes (n=12) 0.20±0.28 0.15±0.23 0.55±0.27 0.47±0.15 0.40±0.61 -0.87±0.27 2.63±0.99

No (n=71) 0.15±0.31 0.41±0.41 0.64±0.27 0.38±0.28 0.55±0.58 -0.71±0.68 2.85±1.30

p 0.73 0.13 0.44 0.45 0.56 0.59 0.70

Size

Large (n=41) 0.24±0.37 0.45±0.48 0.83±0.22 0.37±0.30 0.66±0.63 -0.93±0.73 3.47±1.35

Small (n=42) 0.08±0.21 0.32±0.28 0.44±0.15 0.40±0.24 0.41±0.50 -0.54±0.48 2.20±0.78

p 0.06 0.23 <0.005 0.70 0.12 0.02 <0.005

Number

Multiple (n=14) 0.20±0.30 0.40±0.47 0.80±0.42 0.31±0.27 0.49±0.66 -1.47±0.94 3.67±1.82

Single (n=69) 0.15±0.32 0.38±0.39 0.60±0.22 0.40±0.27 0.54±0.57 -0.59±0.48 2.66±1.10

p 0.66 0.90 0.04 0.37 0.81 <0.005 0.03

Location

Mid/Distal (n=60) 0.18±0.33 0.42±0.43 0.67±0.25 0.55±0.45 0.50±0.57 -0.69±0.63 2.82±1.20

Proximal (n=23) 0.05±0.18 0.22±0.19 0.46±0.28 0.35±0.20 0.65±0.63 -0.91±0.74 2.85±1.63

p 0.22 0.13 0.02 0.03 0.45 0.31 0.95

Shape (n=38/45)

Horseshoe/
circumferential

0.09±0.22 0.40±0.38 0.68±0.26 0.40±0.31 1.05±0.44 -0.68±0.75 3.30±1.20

Simple 0.21±0.36 0.37±0.42 0.59±0.27 0.37±0.23 0.10±0.21 -0.77±0.55 2.42±1.19

p 0.15 0.74 0.21 0.72 <0.005 0.58 0.008

domain scores. Changes in the MSHQ domain sco-
res after surgery are presented in Table-5. At 12 
months, only 43 men completed and returned the 
MSHQ, none of the males included in this study 
reported having premature ejaculation, erecti-
le dysfunction or any other sexual dysfunction. 
Three women did not have a stable sexual partner, 
21 men found that completing the MSHQ was too 
troublesome, and three men declined to participa-
te in the analysis (Figure-1). Our results based on 
data collected at the 12-month follow-up demons-
trate no differences among the couples. Thus, sur-
gery in females for UD might have no effect on 
their male partners.

DISCUSSION

 Although urethral diverticulectomy is a 
rare procedure, it is reportedly being performed 
more frequently (7). Patients are usually diagno-
sed with UD based on typical symptoms, inclu-
ding a vaginal wall mass, dysuria, postvoid dri-
bbling, and dyspareunia, although this condition 
has a wide range of presentations (1). According 
to some studies, UD is a focal epithelium-lined 
outpouching that occurs at the urethra, this fe-
ature is recognized by researchers as originating 
from a dilated periurethral gland (17). Female pa-
tients with UD are frequently diagnosed long after 
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Table 3 - Mean change in MSHQ domain scores before and after surgery.

Erection Erection 
bother

Ejaculation Ejaculation 
bother

Satisfaction

Previous urethral surgery

Yes (n=12) 1.80±0.40 -1.00±0.89 7.00±2.45 -1.00±0.63 2.60±0.49

No (n=71) 2.22±0.18 -0.84±0.77 3.31±2.14 -1.20±0.74 1.45±1.04

p 0.43 0.66 <0.005 0.56 0.02

Size

Large (n=41) 1.96±0.90 -1.08±0.78 4.27±2.44 -1.19±0.88 1.92±0.87

Small (n=42) 2.39±1.29 -0.64±0.73 3.07±2.37 -1.18±0.55 1.21±1.04

p 0.16 0.04 0.07 0.95 0.01

Number

Multiple (n=14) 1.67±0.47 -1.11±0.87 6.22±2.20 -1.22±0.63 2.33±0.47

Single (n=69) 2.29±1.20 -0.80±0.76 3.67±2.39 -1.18±0.75 1.55±1.04

p 0.13 0.28 <0.005 0.87 0.01

Location

Mid/Distal (n=60) 2.29±1.08 -0.90±0.78 3.62±2.54 -1.19±0.76 1.64±1.07

Proximal (n=23) 1.83±1.27 -0.67±0.78 3.75±1.96 -1.17±0.58 1.25±0.97

p 0.23 0.36 0.87 0.92 0.26

Shape (n=38/45)

Horseshoe/circumferential 0.28±1.74 -0.02±0.57 4.27±2.44 -0.17±0.41 1.92±0.87

Simple 0.22±2.07 -0.02±0.4 3.07±2.26 -0.17±0.26 1.21±1.10

p 0.51 0.3 0.07 1.93 0.01

MSHQ= Male Sexual Health Questionnaire

they have become symptomatic, this phenomenon 
may be attributed to the varying presentations 
of UD, which may delay definitive treatment (4, 
18). There are several treatment options for UD, 
including surgery, marsupialization, partial abla-
tion, or urethral diverticulectomy. Among these 
options, diverticulectomy is considered the gold 
standard (19). Various types of conservative ma-
nagement options, such as endoscopic or open in-
cision, drainage and coagulation, have been des-
cribed in previous studies (20-22). However, these 
treatments have not been widely adopted due to 

the high recurrence rate, the risk of persistent in-
fection and missed malignancy. With respect to 
the key aspect of these operations, all procedures 
should fully excise the UD, including the ostium, 
and the repair should be performed with multiple 
(typically three) overlying tissue layers (23). Seve-
ral studies have addressed the efficacy and safety 
of transvaginal diverticulectomy, but studies have 
rarely focused on sexual function in females sur-
gically treated for UD. In this study, we included 
83 women who underwent transvaginal diverti-
culectomy at our medical center, and we collected  
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Figure 2 - The total scores of FSFI affected by several groups.
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Previous Surgery              Slow                       Member                     Location                     Shape

and recorded FSFI and MSHQ scores before and 
after the surgery.

 According to certain reports, pelvic floor 
disorders are strongly related to sexual dysfunc-
tion, although other factors, such as advanced 
age, postmenopausal status, and body image, may 
be important confounders (24, 25). However, few 
studies have investigated the effect of urethral di-
verticulectomy on this condition.

 The study results indicate that UD has 
no remarkable impact on female patient’s sexual 
function or the sexual function of the patient’s 
male partners. There were no significant diffe-
rences in the FSFI domain scores among females 
with UD. However, small effects were observed in 
individual domains, such as arousal, lubrication 
and satisfaction. Certain factors, such as the UD 
size, could affect arousal and lubrication. In the 
interviews that we conducted, participants said 
that when they engaged in foreplay, the mass lo-
cated at the urethra caused a pricking sensation, 
and urine overflowed from the diverticulum. In 
addition, females with a proximal UD could feel 
increased satisfaction. We considered that a proxi-
mal UD may be able to affect clitoral stimulation 
and causes increased satisfaction, however, this 
phenomenon still requires further exploration. In 

addition, we found that the sexual function of the 
patient’s male partners did not significantly differ, 
regardless of the patient’s total and individual do-
main scores. According to our interviews, the male 
partners frequently overlooked aspects of the fe-
male partner’s UD condition. The diagnosis of UD 
is considered difficult, as certain studies have re-
ported, due to the array of nonspecific symptoms 
associated with this condition (26). Moreover, the 
UD size, number, and shape could affect sexual 
function after surgery. Thus, additional research 
should be performed to investigate the mechanism 
underlying the effects of these factors on UD. Ho-
wever, the efficacy of transvaginal diverticulec-
tomy was confirmed by the results of our study. 
Our results can be compared with those of pre-
vious studies addressing improvements in urinary 
symptoms following surgery for UD. There may be 
other factors that can impact female sexual func-
tion, such as the vaginal level of estrogen or other 
hormones. In this study, we tested the blood estro-
gen level of patients older than 45 and found no 
significant differences. Santoro et al. reported that 
the vaginal estrogen level could improve female 
sexual function (27), but we did not test the vagi-
nal estrogen level in this study, however, in future 
work, we will focus on this point.
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Table 4 - The FSFI data in the pre-operative period

Desire Arousal Lubrication Orgasm Satisfaction Pain Total

Previous urethral surgery

Yes (n=12) 2.30±0.24 2.55±0.49 2.60±0.45 2.53±0.70 2.67±0.41 2.60±0.66 10.05±0.89

No (n=71) 2.59±0.56 2.52±0.33 2.34±0.83 2.41±0.48 2.25±0.57 2.44±0.44 9.67±1.22

p 0.22 0.82 0.46 0.19 0.09 0.44 0.47

Size

Large (n=41) 2.53±0.56 2.55±0.36 2.55±0.72 2.37±0.53 2.44±0.59 2.57±0.49 9.87±1.10

Small (n=42) 2.59±0.52 2.49±0.33 2.21±0.83 2.48±0.46 2.16±0.52 2.36±0.40 9.57±1.25

p 0.68 0.53 0.10 0.43 0.06 0.08 0.33

Number

Multiple (n=14) 2.33±0.52 2.5±0.28 2.23±1.14 2.44±0.48 2.04±0.64 2.36±0.44 9.2±1.70

Single (n=69) 2.6±0.53 2.52±0.35 2.39±0.72 2.42±0.50 2.34±0.54 2.48±0.46 9.8±1.05

p 0.17 0.85 0.58 0.91 0.16 0.46 0.17

Location

Mid/Distal (n=60) 2.40±0.63 2.45±0.31 2.00±1.00 2.37±0.58 2.03±0.55 2.33±0.54 8.92±1.19

Proximal (n=23) 2.60±0.52 2.54±0.36 2.46±0.73 2.44±0.48 2.36±0.56 2.49±0.44 9.91±1.12

p 0.25 0.44 0.07 0.65 0.08 0.29 0.01

Shape (n=38/45)

Horseshoe/circumferential 2.64±0.42 2.56±0.37 2.34±0.72 2.43±0.47 2.28±0.62 2.55±0.42 9.71±1.03

Simple 2.49±0.62 2.49±0.33 2.39±0.88 2.42±0.53 2.30±0.54 2.39±0.48 9.71±1.33

p 0.28 0.48 0.83 0.97 0.89 0.18 0.99

FSFI = Female Sexual Function Index

 Several limitations of this study should be 
addressed. First, the study design was a retrospec-
tive case series. Therefore, the results are restricted 
by the inherent characteristics of a retrospective de-
sign. Future investigations should consist of rando-
mized controlled studies. Moreover, the sample size 
in our study was small due to the low morbidity 
rate of UD. In addition, disease recurrence can oc-
cur for various reasons, and confirming the effect of 
recurrence on female sexual function is necessary. 
However, in our study, only eight subjects required 
reoperation. According to our previous study, wo-
men with multiple and proximal diverticula could 
be at an increased risk of recurrence (9). In our stu-
dy, these two factors were examined after surgery. 

The results indicate that the number of diverticula 
could affect female patient’s FSFI scores, particu-
larly in the two domains of lubrication and pain. 
The UD location could also impact female patient’s 
sexual satisfaction. These two items should receive 
the most research attention.

CONCLUSIONS

 Preoperatively, the UD size can be asso-
ciated with differences in arousal and lubrica-
tion. Moreover, the UD location can affect fema-
le patient’s sexual satisfaction. According to the 
total FSFI score, female sexual activity improved 
after surgery. The sexual activity of females could 
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be affected by the UD size, number, shape, and lo-
cation. However, none of the examined factors in-
fluenced the sexual function of the patients’ male 
partners. Comparison of data among the partners 
of female patients in different groups revealed no 
differences impacting the MSHQ domain scores.

ABBREVIATIONS

UD = Urethral diverticulum 
UTI = Urinary tract infection 
SUI = Stress urinary incontinence 
FSFI = Female Sexual Function Index 
MSHQ = Male Sexual Health Questionnaire 
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Table 5 - The MSHQ domain scores in the pre-operative period 

Erection Erection 
bother

Ejaculation Ejaculation 
bother

Satisfaction

Previous urethral surgery

Yes (n=12) 7.80±0.40 4.40±0.49 19.0±1.79 3.60±0.80 14.00±2.45

No (n=71) 7.31±1.77 4.29±0.71 18.84±4.86 3.78±0.69 11.67±3.00

p 0.54 0.73 0.94 0.60 0.10

Size

Large (n=41) 6.84±2.11 4.08±0.69 17.65±5.50 3.96±0.72 12.04±4.02

Small (n=42) 7.82±1.02 4.5±0.64 19.96±3.45 3.57±0.63 11.75±1.73

p 0.03 0.02 0.07 0.04 0.73

Number

Multiple (n=14) 7.78±0.42 4.56±0.53 19.22±1.64 3.89±0.78 13.33±2.34

Single (n=69) 7.27±1.84 4.24±0.71 18.78±5.06 3.73±0.69 11.60±3.11

p 0.41 0.22 0.80 0.55 0.12

Location

Mid/Distal (n=60) 7.19±1.75 4.29±0.66 18.12±4.53 3.79±0.71 11.81±3.35

Proximal (n=23) 7.92±1.31 4.33±0.78 21.42±4.12 3.67±0.65 12.17±1.11

p 0.19 0.84 0.03 0.61 0.72

Shape (n=38/45)

Horseshoe/circumferential 6.85±2.12 4.08±0.69 17.65±5.50 3.96±0.72 12.04±4.02

Simple 7.82±1.02 4.50±0.64 19.96±3.45 3.57±0.63 11.75±1.73

p 0.03 0.02 0.07 0.04 0.73

MSHQ = Male Sexual Health Questionnaire
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ABSTRACT

Introduction: Children with a solitary post-nephrectomy kidney (SNK) are at potential 
risk of developing kidney disease later in life. In response to the global decline in the 
number of nephrons, adaptive mechanisms lead to renal injury. The aim of this study 
was to determine the prevalence and time of onset of high blood pressure (HBP), pro-
teinuria, glomerular fi ltration rate (GFR) disruption and renal tubular acidosis (RTA) in 
children with SNK.
Materials and methods: After obtaining the approval from our institution’s ethics com-
mittee, we reviewed the medical records of patients under 18 years of age who un-
derwent unilateral nephrectomy between January 2005 and December 2015 in three 
university hospitals.
Results: We identifi ed 43 patients, 35 (81.4%) cases of unilateral nephrectomy (UNP) 
were due to a non-oncologic pathology and Wilm’s tumor was identifi ed in 8 (18.6%) 
cases. In patients with non-oncologic disease, 9.3% developed de novo hypertension, 
with an average time of onset of 7.1 years, 25% developed proteinuria de novo, with 
an average time of onset of 2.2 years. For GFR, 21.8% presented deterioration of the 
GFR in an average time of 3.4 years. Ten (43.5%) patients developed some type of de 
novo renal injury after UNP. Patients with oncologic disease developed the conditions 
slowly and none of them developed proteinuria.
Conclusions: Taking into account the high rate of long term postoperative renal injury, 
it can be considered that nephrectomy does not prevent this disease. The follow-up of 
children with SNK requires a multidisciplinary approach and long-term surveillance to 
detect renal injury.
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INTRODUCTION

When compared to the general population, 
patients with a solitary kidney have an increased risk 
of developing chronic kidney disease (CKD) throu-

ghout life (1). There are reports of long-term outco-
mes but the results are variable and do not allow to 
confi rm causality of kidney disease in the future (1-3).

 Some case series report rates between 30 and 
50% of kidney disease in these patients (4-8). However, 
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the etiological burden that leads to end-stage kidney 
disease is unclear and there are no specific prognostic 
factors that can accurately predict this.

 In response to the decreased numbers of 
nephrons, several adaptive mechanisms occur in 
the remaining ones which can manifest clinically 
as arterial hypertension (AHT), decreased glome-
rular filtration rate (GFR) and proteinuria. There 
are intraglomerular hemodynamic changes due to 
the initial hyperfiltration. It starts with intrarenal 
vasodilatation and glomerular hypertension whi-
ch causes higher glomerular volume and surface. 
This inflicts a mechanical pressure on the hyper-
trophied podocytes, producing patches in the glo-
merular basement membrane which leads to a 
scarred Bowman’s capsule and segmental sclero-
sis. Histopathological findings suggest focal and 
segmental sclerosis in these kidneys is what leads 
to long-term kidney disease (5, 6).

 Currently, there are insufficient global and 
local statistics about the short, medium and long-
-term outcomes of the solitary kidney in the pe-
diatric population.

 The aim of this study was to determine the 
prevalence and time of presentation of hyperfil-
tration nephropathy, hypertension, proteinuria, 
decreased GFR and renal tubular acidosis (RTA) 
in pediatric patients with a solitary post-nephrec-
tomy kidney. Thus, our goal is to expand the kno-
wledge and evaluate the prognosis of these pa-
tients.

MATERIALS AND METHODS

 After obtaining the approval from our 
institution’s ethics committee, we performed a re-
trospective analysis of data from pediatric patients 
who underwent unilateral nephrectomy between 
January 2005 and December 2015 at Hospital 
Universitario San Ignacio, Hospital Militar Central 
y Fundación Santa Fe de Bogotá in Bogotá, Co-
lombia. Preoperative and postoperative conditions 
were analyzed: age, sex, weight, height, blood 
pressure, 24-hour urine total protein and/or urine 
protein to creatinine ratio, GFR by Schwartz for-
mula, RTA, exposure to nephrotoxic drugs and the 
reason for performing the nephrectomy. BP and 
proteinuria values were adjusted according to age 

and GFR values were adjusted according to age 
and height.

 With regard to BP, the Fourth Report on 
the Diagnosis, evaluation, and treatment of high 
bood pressure (HBP) in children was used: nor-
mal systolic blood pressure (SBP) <90th percentile, 
prehypertension SBP >90th percentile but <95th 
percentile or if BP exceeds 120/80mmHg even if 
below 90th percentile up to <95th percentile, HBP 
stage 1 (HPB 1) 95th percentile to the 99th percen-
tile plus 5mmHg and HBP stage 2 (HPB 2) >99th 
percentile plus 5mmHg (9).

 For proteinuria, we adopted the following 
classification: mild proteinuria 4-10mg/m2/h or 
urine protein to creatinine ratio (Pr/Cr) <1, mo-
derate 10-40mg/m2/h or Pr/Cr 1-2 and massive: 
>40mg/m2/h or Pr/Cr >2 (10).

 For GFR, we used the 2002 National Kid-
ney Foundation Kidney Disease Outcomes Quality 
Initiative (KDOQI) classification of chronic kidney 
disease (CKD) from stages 1 to 5 (S I to S IV) (11).

 And finally, for glomerular hyperfiltration 
we adjusted GRF according to age in preterm and 
full-term patients (10).

 All of these variables were evaluated at 
the time of diagnosis, prior to unilateral nephrec-
tomy, at the time of the surgical procedure, at 3, 6, 
9, and 12 months and annually until possible.

 It was defined if patients had improved, 
worsened or had no changes after surgery: Im-
proved: partial or total amelioration of the preo-
perative disruption after surgery, a decrease in the 
stage of the disease and no development of new 
disruptions; Worsened: an increase in the stage of 
the disease or development of new disturbances 
post-operatively; and No changes: the stage of the 
disease remained the same and no development of 
new disruptions was observed.

 The data of patients with oncologic ne-
phrectomy indication and history of chemothe-
rapy were evaluated separately since that factor 
could alter the outcomes. Patients who had stage 5 
CKD and were undergoing dialysis were excluded 
from the post-operatively analysis since the natu-
ral history of their disease is already known.

 Patients without follow-up were excluded.
 Statistical analysis was performed using 

the Microsoft Excel® 2016 program.
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RESULTS

 A total of 43 patients entered the study. 
The mean age at diagnosis was 5.53 years (ante-
natal-17 years). The percentage of men was 44% 
and women 56%.

 Regarding the causes of nephrectomy, it was 
found that 35 (81.4%) were non-cancer patients and 8 
(18.6%) were cancer patients.

NON-CANCER PATIENTS

 The main congenital anomalies of the kidney 
and the urinary tract (CAKUT) was reflux nephropathy 
in 42.9%, followed by ureteropelvic junction obstruc-
tion and ureterovesical junction obstruction with 20% 
each, followed by multicystic dysplastic kidney and ec-
topic ureter with 5.7% each and finally nephrolithiasis 
and nephroma with 2.9% each.

Analysis by patients
 46% of the patients had at least one preo-

perative disturbance such as BP, proteinuria, GFR or 
RTA 50% of them had just one condition and 50% 
two conditions.

 28% of the patients with at least one pre-
operative condition had contralateral CAKUT.

 The most frequent condition was protei-
nuria which was present in 50% of patients, the 
second one HBP present in 31% of patients and 
decreased GFR in 31% of them, the third one RTA 
in 25% and the least frequent condition was in-
creased GFR in 12.5%.

 After unilateral nephrectomy, 72% of the 
patients presented with some of the following dis-
turbances: BP, proteinuria, GFR or RTA 56.5% of 
them had a history of kidney disease and 43.5% 
developed it de novo 80% of this last group had a 
normal contralateral kidney.

 In the group with the de novo condi-
tions, the most frequent disturbance was pro-
teinuria in 50% of the patients, the second one 
decreased GFR in 30% of them, followed by 
HBP in 20%, increased GFR in 10% and TRA in 
10% of the patients.

 Overall, 43.7% of the patients got worst 
after surgery, of which 71.4% developed some de 
novo condition such as BP, proteinuria, GFR or 
RTA and 29% had already a history of kidney di-
sease (Figure-1).

Figure 1 - Overall of pre-surgical and post-surgical patient`s condition.
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Pre-operative evaluation
 Regarding BP, 83% of the patients had 

normal BP, 11% had HBP stage 2 and 3% had HPB 
stage 1. As for proteinuria, 17% had mild protei-
nuria and 6% moderate proteinuria 11% of the pa-
tients had RTA. Concerning GFR, 77% had CKD 
stage I, 8.5% CKD stage V, 8.5% increased GFR 
and 6% CKD stage II (Table-1).

Post-operative evaluation
 After excluding 3 patients with CKD stage 

V we evaluated the 32 remaining patients.
 The mean follow-up time was 67.5 mon-

ths (12-129.4 months), 78% of the patients were 
followed for more than 3 years.

 Post-operative evolution compared to pre-
-operative state can be seen in Table-1.

Table 1 - Pre and post- operative evaluation of patients who underwent unilateral nephrectomy for non-oncological condition.

Pre operative evaluation Post operative evaluation

Condition Stage N % Stage N %

Normotensive 28 87.5 Normotensive 25 89

Stage 1 3 11

Stage 2 0 0

HBP* Stage 1 1 3 Normotensive 0 0

Stage 1 1 100

Stage 2 0 0

Stage 2 3 9.5 Normotensive 1 33.3

Stage 1 1 33.3

Stage 2 1 33.3

Proteinuria* No proteinuria 24 75 No proteinuria 18 75

Mild 2 8

Moderate 3 13

Massive 1 4

Mild 6 18 No proteinuria 0 0

Mild 4 66.6

Moderate 2 33.3

Massive 0 0

Moderate 2 7 No proteinuria 2 100

Mild 0 0

Moderate 0 0

Massive 0 0

Massive 0 0 -
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 Regarding BP, 9.3% of the patients got 
worst, all of them with normal pre-operative 
BP, with an average time of occurrence of 68.3 
months (57, 4-109, 9 months). For patients with 
pre-operative HBP, 50% got better and 50% had 
no changes (Table-1).

 In relation to proteinuria, 6% got better 
and 25% got worst, with an average time of 
occurrence of 27.3 months (8, 5-4, 13) 37.5% 
of the patients who got worst had contralateral 

CAKUT. Additionally, 25% of the patients deve-
loped de novo proteinuria (Table-1).

 When RTA was evaluated, we found that 
6.2% got worst and no one got better (Table-1).

 As for GFR, 21.8% got worst with an 
average time of occurrence of 41.3 months (8, 
06-94, 4 months). Only one patient got worst 
with an increase to S III CKD and higher, that 
patient had contralateral CAKUT. Only 2 pa-
tients increased their GFR and the ones that 

RTA No RTA 29 90.6 No RTA 27 84

RTA 2 16

RTA 3 9.4 No RTA 0 0

RTA 3 100

GFR*∞ CKD S I 27 84.2 CKD S I 20 74.1

CKD S II 4 14.8

CKD S III 1 3.7

CKD S IV 0 0

CKD S V 0 0

Increased GFR 2 7.4

CKD S II 2 6.25 CKD S I 0 0

CKD S II 2 100

CKD S III 0 0

CKD S IV 0 0

CKD S V 0 0

Increased GFR 0 0

CKD S III 0 0

CKD S IV 0 0

Increased GFR 3 9.55 CKD S I 0 0

CKD S II 0 0

CKD S III 0 0

CKD S IV 0 0

CKD S V 0 0

Increased GFR 3 100

*Age- adjusted ∞Calculated by Schwartz.
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had pre-operative hyperfiltration remained the 
same (Table-1).

Cancer patients
 There were 8 oncological patients, two of 

them had no follow-up which is why they were 
excluded from the analysis.

Analysis by patients
 Fifty percent were female and 50% were 

male patients. As for laterality, 4 patients (66.6%) 
presented the tumor on the right side and 2 pa-
tients (33.3%) on the left side.

 33.3% of the patients had at least one pre-
operative disturbance such as BP, proteinuria, GFR 
or RTA, 33.3% of them had HBP and proteinuria 
and 33.3% had no condition.

 Overall, 4 patients (66.6%) got worst, three 
of them with a pre-operative condition and one of 
them developed a de novo condition which was 
HBP. Among the ones that got worst, one of them 
developed S II CKD, one of them developed RTA and 
one of them went from a stage 1 to a stage 2 HBP.

Pre-operative evaluation
 Two patients (33.3%) had HBP stage 1 and 

one patient (16.6%) HBP stage 2. As for protei-
nuria, one patient (16.6%) had mild proteinuria 
and one moderate proteinuria, none of them re-
ceived pre- operative chemotherapy. There were 
no patients with RTA Regarding GFR, there were 
no patients with decreased GFR and just one with 
increased GFR.

Post-operative evaluation
 The mean follow-up time for these pa-

tients was 87.6 months.
 Post-operative evolution compared to pre-

-operative state is shown in Table-2. Regarding 
HBP, two patients (33.3%) got worst, one presen-
ted with a stage 1 HBP and the other one with a 
stage 2 HBP. Two patients (33.3%) got better about 
this condition.

 In relation to proteinuria, there were no 
patients with de novo proteinuria, and the two 
patients with pre-operative proteinuria got better, 
one of them did not present this condition anymo-

re and the other changed from moderate to mild 
proteinuria.

 When RTA was evaluated, we found that 
one patient (16.6%) had developed RTA with an 
average time of 70.4 months.

 As for GFR, one patient decreased his GFR 
to a stage II CKD, the rest of them had no chan-
ge as to their pre-operative condition, the patient 
with increased GFR remained the same.

DISCUSSION

Non-cancer patients
 The natural history of the single post-

-nephrectomy kidney has not been systematically 
specified in our population and there are not many 
studies about this in the literature.

 In fact, in our population there is only one 
study about single kidney which evaluated unila-
teral multicystic renal dysplasia, nevertheless, it is 
a different condition from acquired single kidney 
so the results are not comparable (12).

 In the world literature, the reference study 
about this is the KIMONO which is a retrospec-
tive study of renal injury markers performed in 
206 children with congenital and acquired solitary 
functioning kidney (1).

 Our study describes the evolution of an 
acquired single kidney pediatric population in Bo-
gotá, Colombia, the conditions prior to unilateral 
nephrectomy and its outcome after the procedure.

 We found that the most frequent cause 
of nephrectomy in pediatric population is reflux 
nephropathy followed by ureteropelvic junction 
obstruction, which is consistent with the world li-
terature (1).

 We found a significant number of patients 
with kidney disease during the follow-up phase 
after acquired solitary kidney, 43.7% worsened 
their initial condition and 43.5% developed a de 
novo condition. At the time patients underwent 
unilateral nephrectomy, almost half of them alrea-
dy had previous kidney disease which may indica-
te that this disease has a multifactorial component 
in relation to CAKUT.

 However, post-operative changes play an 
important role in kidney disease because 71.4% 
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Table 2 - Pre and post- operative evaluation of patients who underwent unilateral nephrectomy for oncological condition. 

Pre operative evaluation Post operative evaluation

Condition Stage N % Stage N %

Normotensive 3 50 Normotensive 2 66.6

Stage 1 1 33.3

Stage 2 0 0

HBP* Stage 1 2 33.3 Normotensive 1 50

Stage 1 0 0

Stage 2 1 50

Stage 2 1 16.6 Normotensive 0 0

Stage 1 1 100

Stage 2 0 0

Proteinuria* No proteinuria 4 66.6 No proteinuria 4 100

Mild 0 0

Moderate 0 0

Massive 0 0

Mild 1 16.6 No proteinuria 1 100

Mild 0 0

Moderate 0 0

Massive 0 0

Moderate 1 16.6 No proteinuria 0 0

Mild 1 100

Moderate 0 0

Massive 0 0

Massive 0 0

ATR No RTA 6 100 No RTA 5 83.3

RTA 1 16.6

RTA 0 0

GFR*∞ CKD S I 5 83.3 CKD S I 4 80

CKD S II 1 20

CKD S III 0 0

CKD S IV 0 0

CKD S V 0 0

Increased GFR 0 0
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of patients who worsened their condition had no 
previous kidney damage and 80% of those who had 
de novo disturbances had no CAKUT in the residu-
al contralateral kidney. This suggests that long-term 
changes are part of the natural history of the acqui-
red solitary kidney.

 Given that in some proportion of patients 
undergoing unilateral nephrectomy, kidney function 
is compromised, and it can actually get worse, strict 
guidelines and parameters should be followed when 
deciding to perform this procedure.

 The emergence of any disturbance such 
as BP, proteinuria, GFR or RTA during the post-
-nephrectomy phase in our study was 43.7% in an 
average time of 5.6 years of follow-up. It is a rate 
higher than the one reported on the literature where 
the average rate is 31-38, 1% in studies with mean 
follow-up of 10-14.9 years (1, 13, 14). It is possible 
that this difference could be due to the way the health 
system works in our country, where administratively 
it is difficult to ensure a strict and multidisciplinary 
follow-up to these patients.

HBP

 In our study, 14% of patients had some de-
gree of hypertension. None of these patients wor-

sened and 50% improved 9.3% developed de novo 
HBP. The literature describes HBP rates of 11% and 
33.3% (1, 3, 5, 13-15). The high variability of the 
results could be explained by the lack of standardi-
zation of BP in each study. When BP is taken with 
ambulatory blood pressure monitoring compared to 
single office measurement, the diagnosis of hyper-
tension can be increased by as much as 17% (15). 
The mean time of onset of hypertension in our study 
was 7.1 years, (86.3 months) similar to other studies 
that showed average times between 4.9 and 12 years 
(5, 13).

 The large number of patients who developed 
hypertension and late onset hypertension portraits 
the importance of monitoring BP throughout chil-
dhood in single kidney patients.

Proteinuria
 Twinty tree percent of our patients had pro-

teinuria prior to the surgical procedure, 25% develo-
ped it de novo, and 25% worsened during follow-up. 
In our series the occurrence of proteinuria is much 
higher than the one found in some investigations, 
which is between 6.7% and 19% (1, 13, 14). Howe-
ver, previous studies reported rates up to 70% (5). 
The big difference in the results may be secondary 
to cultural and demographic factors, since proteinu-

CKD S II 0 0

CKD S III 0 0

CKD S IV 0 0

Increased GFR 1 16.6 CKD S I 0 0

CKD S II 0 0

CKD S III 0 0

CKD S IV 0 0

CKD S V 0 0

Increased GFR 1 100

*Age- adjusted ∞Calculated by Schwartz.

Pre operative evaluation Post operative evaluation

Condition Stage N % Stage N %

continued...
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ria is directly related to obesity, sedentary lifestyle, 
among others.

 The average onset of de novo proteinuria was 
2.2 years, which is faster when compared to another 
study that shows an average of 9.8 years (13). This 
difference is important, however, the larger studies 
and references such as the KIMONO cohort do not 
measure the onset time of this condition. More stu-
dies are necessary to define the real time (1).

 The short time of proteinuria onset in our 
patients can also be explained by the fact that an im-
portant percentage (37.5%) of those who worsened, 
had CAKUT of the residual kidney.

GFR

 Twenty tree percent of patients had decre-
ased GFR before nephrectomy and 21.8% got worst 
with an average time of 3.4 years. This value is higher 
than the one reported in the literature which is 6% 
with an average time of 6.4 years (13).

 The KIMONO study reports that GFR dete-
rioration is more evident after puberty but our study 
does not have a follow-up phase long enough to per-
form this type of analysis (1).

 No patient developed end-stage kidney di-
sease, which can be attributed to the follow-up time 
of our study, while KIMONO and others report that 
between 20-50% of single-kidney can develop this 
condition at their 30`s (1, 16).

RTA

 Given the low rate of appearance of RTA af-
ter nephrectomy, we consider that this is not a condi-
tion that is part of the natural history of the solitary 
post nephrectomy kidney patient.

Cancer patients
 As previously indicated, patients with on-

cological pathology deserve a different analysis gi-
ven their history of chemotherapy. Nephrotoxicity 
due to chemotherapy is a controversial issue, some 
define that the decrease in kidney function secon-
dary to chemotherapy is temporary and reversible, 
and is only present during chemotherapy (17); whe-
reas other studies indicate that nephrotoxicity due 
to chemotherapy is multifactorial and does not de-

pend solely on the chemotherapeutic agent used (18). 
The risk factors for these children may be inherent 
to their biological and medical conditions, such as 
decreased circulatory volume (diarrhea-vomiting), li-
ver dysfunction, fluid sequestration and acute kidney 
disease. Likewise, there may be direct effects of can-
cer such as tumor lysis, hypercalcemia, disseminated 
intravascular coagulation, paraneoplastic glomerulo-
pathies, among others (18).

 A follow-up of 7.3 years (87.6 months) was 
carried out, similar to other case series reports pu-
blished that indicate a follow-up time of 9.1 years 
(19). During this time, some patients developed pro-
gressive kidney disease, but in a smaller proportion 
compared to patients undergoing nephrectomy due 
to non-oncological pathology, this data agrees with 
the literature (19).

 In addition, we noticed that patients with 
an oncological pathology developed a later decrease 
in GFR compared to patients with non-oncological 
pathology, 63.5 months vs. 41.3 months. Also, no 
patients with oncological pathology developed pro-
teinuria compared to the 27.39% non-cancer patients 
who did.

 This may suggest that those with oncological 
pathology have a healthy contralateral kidney with 
no underlying pathology to deteriorate it, a situation 
that is different from several cases of patients with 
non-oncological pathology.

Study strengths and limitations
 A characteristic that differ from the rest of 

the literature in regard to this topic, is that our study 
describes pre-operative and post-operative evolution 
of patients who underwent unilateral nephrectomy.

 We believe that the results we show in this 
study are very meaningful, since they show the im-
portance of long-term follow-up of single-kidney 
patients, especially in developing country health 
systems where it is not possible to ensure this, it is 
necessary to raise awareness of the importance of 
a strict and careful follow-up within the physicians 
and the health institutions that handle single-kidney 
patients.

 The limitations of this study are that it is a 
retrospective study, with a significant but small num-
ber of patients compared to some other studies, and 
the follow-up does not exceed the adult age of the 
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patients. Additionally, there is a selection bias, since 
it is a convenience sample of the patients taken to 
nephrectomy, which was reduced by including mul-
tiple health institutions.

 Another limitation is that the development 
time of the conditions was defined at the time when 
it was documented in the follow-up meetings, but 
not when the patients developed it.

CONCLUSIONS

 Given the high rate of post-operative long-
-term kidney disease, it can be considered that 
nephrectomy does not completely prevent this 
disease which is the intention when the surgical 
procedure is performed; the surgical indications 
must be strict and maybe new surgical strategies 
should be considered.

 Our case series reports the outcome of a 
significant number of single-kidney patients in 
our country, which contributes to statistics and 
allow us to give a prognosis to patients before 
performing a nephrectomy.

 In the follow-up of children with a single 
kidney, a multidisciplinary approach is required, 
involving pediatricians, pediatric nephrologists 
and pediatric urologists, with strict long-term 
follow-up that includes the active search for 
conditions such as proteinuria, HBP and dete-
rioration of TFG.
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Prevalence and surgical management of pubic hypertrophy 
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ABSTRACT

Introduction: Pubic hypertrophy, defi ned as an abnormal and abundant round mass of 
fatty tissue located over the pubic symphysis, is frequently underestimated in patients 
with hypospadias. We examined the prevalence of this condition, as well as the out-
comes associated with its surgical treatment.
Material and methods: Within 266 hypospadias patients treated at our clinic, we as-
sessed the prevalence of pubic hypertrophy, and we schematically described the surgi-
cal steps of pubic lipectomy. Multivariable logistic regression (MLR) tested for predic-
tors of pubic hypertrophy. Finally, separate MLRs tested for predictors of fi stula and 
any complications after pubic lipectomy.
Results: Of 266 hypospadias patients, 100 (37.6%) presented pubic hypertrophy and 
underwent pubic lipectomy. Patients with pubic hypertrophy more frequently had 
proximal hypospadias (44 vs. 7.8%), disorders of sex development (DSD) (10 vs. 0.6%), 
cryptorchidism (12 vs. 2.4%), and moderate (30°-60°) or severe (>60°) penile curvature 
(33 vs. 4.2%). In MLR, the location of urethral meatus (proximal, Odds ratio [OR]: 
10.1, p<0.001) was the only signifi cant predictor of pubic hypertrophy. Finally, pubic 
lipectomy was not associated with increased risk of fi stula (OR: 1.12, p=0.7) or any 
complications (OR: 1.37, 95% CI: 0.64-2.88, p=0.4) after multivariable adjustment.
Conclusions: One out of three hypospadias patients, referred to our center, presented 
pubic hypertrophy and received pubic lipectomy. This rate was higher in patients with 
proximal hypospadias suggesting a correlation between pubic hypertrophy and sever-
ity of hypospadias. Noteworthy, pubic lipectomy was not associated with increased risk 
of fi stula or any complications.
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INTRODUCTION

Hypospadias is a congenital defect of the 
male genitalia characterized by an ectopic location 

of urethral meatus on the ventral side of the penis, 
proximal to the tip of the glans penis. It is generally 
accepted that genetic, hormonal and environmental 
factors play a major role in the etiology of hypos-
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padias (1). All these factors seem also to play a role 
in the etiology of the other penile abnormalities, 
which are frequently associated with hypospadias. 
Such included penile curvature (2), undescended 
testis (3), underdeveloped foreskin (4) and penos-
crotal transposition (5). All these conditions have 
been well described in the literature. In contrast, 
there is a paucity of information with regards to 
pubic hypertrophy (6) in hypospadias patients.

Pubic hypertrophy is characterized by an 
abundant round mass of fatty tissue located over 
the pubic symphysis (Figure 1 and supplementary 
Figure 1). More specifically, it appears as hypertro-
phic adipose tissue located between the fascia of 

Scarpa and the aponeurosis of the external obli-
que muscle, that simulates the mons pubis. Addi-
tionally, pubic hypertrophy is typically associated 
with a lack of firm attachments between the Buck 
and the Dartos fascia with the pubic bones, causing 
in that way, the instability of the penis (7). To date, 
its presence has been underreported in hypospadias 
patients, in whom the attention has been more fre-
quently focused on the urethral and penile malfor-
mations. Nevertheless, the excess of fatty tissue in 
this area may lead to further aesthetic and func-
tional problems during child development, which 
may ultimately end in a condition noted as buried 
penis (8).

Figure 1 - Comparison between physiological and pathological suprapubic fat tissue in patients with hypospadias.

Supplementary Figure 1 - Before and after pubic lipectomy in patient with pubic hypertrophy. The abundant suprapubic fat 
mimics the mons pubic and it is hiding the penis for half of his length.
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To the best of our knowledge, no study 
has previously described the incidence and the 
treatment of pubic hypertrophy in hypospadias 
patients. With this in mind, we aimed to report 
the prevalence of this aesthetic malformation in 
our case series, which included only hypospadias 
patients. Furthermore, we described the surgical 
technique adopted for the correction of the pubic 
hypertrophy. Finally, we reported the postopera-
tive outcomes and the complications associated 
with its surgical treatment.

PATIENTS AND METHODS

Study population
The analysis population relied on the hy-

pospadias database of the BelMedic clinic in Bel-
grade. This contemporary database includes data 
retrospectively gathered between January 2013 
and April 2018. All included patients were referred 
to our clinic for hypospadias repair and all were 
operated by the same surgeon (RD). Criteria for pa-
tient selection included: primary or failed hypos-
padias repair. Overall, hypospadias repairs were 
carried using different urethroplasty techniques 
such as tubularized incised plate urethroplasty 
(TIP) (9), Mathieu urethroplasty (10), direct tubu-
larization of the urethra, two-stage urethroplasty 
with buccal mucosa graft or labial mucosa graft 
(11) and others (12). Seven patients did not receive 
urethroplasty since they presented hypospadias-
-sine-hypospadias (13). Those patients underwent 
to glansplasty and/or dorsal plication in order to 
correct the congenital defect and to achieve the 
penile straightening. Of all 266 patients referred 
to our clinic for hypospadias repair, 100 presented 
pubic hypertrophy and received pubic lipectomy.

Pubic lipectomy-surgical technique
We placed a stay suture through the glans 

for traction. A skin incision was done around the 
hypospadic meatus and continued towards the 
coronal level. Penile degloving was performed 
carefully in order to prevent injury of divergent 
spongiosal tissue and possible excessive bleeding. 
The suspensory and fundiform ligaments were di-
vided freeing of the skin and the fascia of Scarpa 

from the body of the penis; such was made in or-
der to get access to the fatty tissue to be excised. 
Care was taken to avoid damage to the nerves 
and vessels of the penis which enter the corpora 
of the penis at the 2 and 10 o’clock positions. 
The excision of the fatty tissue was done below 
the Scarpa fascia in order to avoid any damage 
of the blood vessels and the nerves directed to 
the penile skin. This step was facilitated by using 
the front and back lighting technique (4), whi-
ch allowed the identification of the skin vessels 
that run within the Scarpa fascia. Subsequently, 
the suprapubic fat was detached from the apo-
neurosis of the external oblique muscle, which 
represented the posterior limit of the dissection. 
Here, the hypertrophic fat was traced by surgical 
forceps and the dissection was performed using 
the electrocautery, which allowed the coagulation 
of small communicant vessels. It should be noted 
that the spermatic cords, which run into the adi-
pose tissue, were carefully isolated and laterally 
traced to avoid any injury during the resection of 
the suprapubic fat. The procedure was completed 
with the fixation of the albuginea to the perios-
teum at the symphysis pubis with two absorbable 
4-0 polydioxanone suture at 12 o’clock. Two more 
sutures fixed the penis to the aponeurosis of the 
external oblique muscle at 3 and 9 o’clock. The 
penile skin at the base of the penis was than fixed 
to the Buck fascia by 4 sutures at 12, 3, 6 and 9 
o’clock (Figure-2). Urethroplasty was subsequen-
tly performed using different surgical techniques 
depending on the location of the urethral meatus 
and on the anatomical characteristics. In case of 
penile curvature, the straightening of the penis 
was also achieved through relaxing incisions or 
plications of the tunica albuginea depending on 
the severity of the curvature (14). Finally, we fi-
xed the testis to the scrotal skin bilaterally and 
we placed a corrugated drain through the scro-
tum to facilitate the drainage of the suprapu-
bic space. Testis fixation and drain were remo-
ved after 5 days from the operation. We applied 
Coban 3M, USA dressing around the penis in 
a stretched position and suprapubic gauzes for 
compression. Suprapubic catheter and urethral 
stent were left in place for 14 days.
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Figure 2 - This image presents the step-by-step procedure for the pubic lipectomy. (A): Penile degloving. (B): Dissection of 
the fundiform and suspensory ligaments. (C): Detachment of the suprapubic fat from the Scarpa fascia. (D): The hypertrophic 
fat tissue is dissected, meanwhile the two spermatic cords are laterally traced. (E): The external oblique aponeurosis is 
visible at the end of the resection. (F-G-H): Fixation of the Buck fascia to the periosteum of the pubic symphysis with 
absorbable 0-4 polydioxanone suture at 12 o’clock and fixation of the penis to the aponeurosis of the external oblique muscle 
at 3 and 9 o’clock. (I): Fixation between the penile skin at the base of the penis and the Buck fascia at 12, 3, 6 and 9 o’clock.

Surgical outcomes after pubic lipectomy
 The primary evaluated surgical outcome 

was the incidence of fistula after pubic lipectomy. 
Fistula was defined as an abnormal opening of 
the perineal or penile urethra that occurred after 
the hypospadias repair. The secondary evaluated 
surgical outcome was the incidence of any com-
plications after pubic lipectomy. For the definition 
of any complications we included the presence of 
fistula, diverticulum, hematoma, residual curva-
ture, urethral stricture, residual hypospadias, skin 
necrosis, lymphoedema, meatal stenosis and mea-
tal dehiscence.

Statistical analyses

 Descriptive statistics included frequen-
cies and proportions for categorical variables. 
Medians, and interquartile ranges (IQR) were re-
ported for continuously coded variables. For data 
representation purpose, patients were stratified in 
two groups: 1) who had pubic hypertrophy and 
received pubic lipectomy and 2) who did not have 
pubic hypertrophy and consequently did not re-
ceive pubic lipectomy. The statistical significance 
of differences in medians and proportions betwe-
en the two groups was respectively tested with the 
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Table 1 - General patient characteristics of 266 individuals referred to our clinic for hypospadias, between January 2013 and 
April 2018.

Variables Overall No pubic 
lipectomy
(n= 166)

Pubic 
lipectomy
(n= 100)

p values

Age at surgery (months) Median 24 24 24 0.4

Range 15.6-42.9 16.8-45.3 15.6-38.7

Number of surgical stages 1 212 (79.7) 157 (94.6) 55 (55) <.001

2 54 (20.3) 9 (5.4) 45 (45)

Location of the meatus Distal 146 (54.9) 117 (70.5) 29 (29) <.001

Midshaft 63 (23.7) 36 (21.7) 27 (27)

Proximal (peno-scrotal, 
scrotal, perineal)

57 (21.4) 13 (7.8) 44 (44)

Previously operated for 
hypospadias

0 211 (79.3) 137 (82.5) 74 (74) 0.08

1 53 (19.9) 27 (16.3) 26 (26)

Penile curvature at 
presentation

<30° 45 (16.9) 38 (22.9) 7 (7) <.001

30°-60° 165 (62) 112 (67.5) 53 (53)

>60° 56 (21.1) 16 (9.6) 40 (40)

DSD No 255 (95.9) 165 (99.4) 90 (90) <.001

Yes 11 (4.1) 1 (0.6) 10 (10)

Urethroplasty technique TIP 119 (44.7) 84 (50.6) 35 (35) <.001

Mathieu 43 (16.2) 35 (21.1) 8 (8)

hypospadias-sine-
hypospadias

7 (2.6) 5 (3) 2 (2)

Other 7 (2.6) 6 (3.6) 1 (1)

Tubularized 25 (9.4) 17 (10.2) 8 (8)

Use of buccal mucosa graft 58 (21.8) 13 (7.8) 45 (45)

Use of labial mucosa graft 7 (2.6) 6 (3.6) 1 (1)

Curvature management at 
1° step

None 14 (5.3) 14 (8.4) 0 (0) <.001
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Cordee release and/or 
ventro-tunical attenuation

61 (22.9) 18 (10.8) 43 (43)

Plication 191 (71.8) 134 (80.7) 57 (57)

Curvature management at 
2° step

None 222 (83.5) 158 (95.2) 64 (64) <.001

Cordee release and/or 
ventro-tunical attenuation

1 (0.4) 0 (0) 1 (1)

Plication 43 (16.2) 8 (4.8) 35 (35)

Skin reconstruction Direct ventral closure 216 (81.2) 142 (85.5) 74 (74) 0.03

Use of flaps or grafts 50 (18.8) 24 (14.5) 26 (26)

Position of the testicles Scrotal 250 (94) 162 (97.6) 88 (88) 0.003

Cryptorchidism 16 (6) 4 (2.4) 12 (12)

Complications Overall No pubic 
lipectomy
(n= 166)

Pubic 
lipectomy
(n= 100)

p values

Fistula No 225 (84.6) 146 (88.6) 79 (79) 0.06

Yes 40 (15) 19 (11.4) 21 (21)

Any complications No 213 (80.1) 141 (84.9) 72 (72) 0.02

Yes 53 (19.9) 25 (15.1) 28 (28)

Kruskal-Wallis and Chi-square tests. Subsequen-
tly, univariable and multivariable logistic regres-
sion (MLR) models (15) tested for predictors of pu-
bic hypertrophy. Finally, we relied on two sets of 
MLR models to test the relationship between pubic 
lipectomy and fistula, as well as between pubic li-
pectomy and any complication. All statistical tests 
were two-sided with a level of significance set at 
p <0.05. Analyses were performed using the R sof-
tware environment for statistical computing and 
graphics.

RESULTS

Study population
Between January 2013 and April 2018, we 

retrospectively identified 266 hypospadias patients 
that were suitable for the study purposes (Table-1). 
All patients were Caucasian and the median age at 

surgery was 24 months (IQR: 15.6-42.9). Hundred 
individuals (37.6%) presented pubic hypertrophy 
and received pubic lipectomy. Patients with pubic 
hypertrophy had more frequently proximal hypos-
padias (44 vs. 7.8%, p <0.001), disorders of sex 
development (DSD) (10 vs. 0.6%, p <0.001), cryp-
torchidism (12 vs. 2.4%, p=0.003) and moderate 
(30°-60°) or severe (>60°) grade of curvature (33 
vs. 4.2%, p <0.001). Overall, single-stage hypospa-
dias repair was preferred (79.7 vs. 20.3%) over the 
two-stage repair. Conversely, patients with pubic 
hypertrophy more frequently received two-stage 
repair (45 vs. 5.4%, p <0.001).

Univariable and multivariable logistic regres-
sion models testing for predictors of pubic 
hypertrophy

In univariable logistic regression model, 
location of the meatus (midshaft Odds ratio [OR]: 
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Table 2 - Univariable and Multivariable logistic regression models testing for predictors of pubic hypertrophy within 266 
patients treated for hypospadias.

Univariable Multivariable

Variables OR 95% CI 95% CI P values OR 95% CI 95% CI P values

Age at surgery 1.00 0.99 1.00 0.4

Location of the meatus (Ref. 
distal)

Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Midshaft 3.03 1.59 5.79 <.001 3.28 1.66 6.55 <.001

Proximal 13.66 6.68 29.60 <.001 10.09 3.51 31.91 <.001

Position of the testicles (Ref. 
scrotal)

Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Cryptorchidism 5.52 1.86 20.22 0.004 3.30 0.93 13.94 0.07

Curvature (Ref. <30º) Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Curvature 30°-60° 2.57 1.13 6.62 0.03 2.53 1.08 6.74 0.045

Curvature >60° 13.57 5.28 39.19 <.001 2.97 0.82 10.97 0.09

3.03, 95% confidence interval [CI]: 1.59-5.79, p 
<0.001; proximal OR: 13.66, 95% CI: 6.68-29.6, 
p <0.001), location of the testicles (cryptorchi-
dism OR: 5.52, 95% CI: 1.86-20.22, p=0.004) 
and severity of the curvature (30°-60° OR: 2.57, 
95% CI: 1.13-6.62, p=0.03, >60° OR: 13.57, 95% 
CI: 5.28-39.19, p <0.001) were all associated 
with higher rates of pubic hypertrophy, while 
age at surgery was not (OR: 1.00, 95% CI: 0.99-
1.00, p=0.4). After multivariable adjustment, 
only the location of the meatus (midshaft OR: 
3.28, 95% CI: 1.66-6.55, p <0.001; proximal OR: 
10.09, 95% CI: 3.51-31.91, p <0.001) remained 
statistically significantly associated with higher 
rates of pubic hypertrophy, while curvature of 
30°-60° (OR: 2.53, 95% CI: 1.08-6.74, p=0.045) 
was only marginally associated (Table-2).

Univariable and multivariable logistic regres-
sion models testing for fistula and any com-
plications in patients treated with or without 
pubic lipectomy

Median follow-up was 34 months (IQR: 
17-45months). Overall, patients treated with pubic 
lipectomy presented higher rates of fistula (21.0 
vs. 11.4%) and any complications (28 vs. 15.1%) 
compared to patients who did not receive pu-

bic lipectomy. Similarly, in univariable analyses 
pubic lipectomy was associated with higher risk 
of fistula (OR: 2.04, 95% CI: 1.04-4.05, p=0.04) 
and higher risk of any complications (OR: 2.19, 
95% CI: 1.19-4.06, p=0.01) (Table-3). Conversely, 
after multivariable adjustment, pubic lipectomy 
was no longer associated with increased risk of 
fistula (OR: 1.12, 95% CI: 0.46-2.64, p=0.7) and 
any complications (OR: 1.37, 95% CI: 0.64-2.88, 
p=0.4) (Table-4).

DISCUSSION

The association between pubic hypertro-
phy and hypospadias has not been previously des-
cribed in the literature, where these two malfor-
mations have been always considered two distinct 
issues and managed in separate moments. Indeed, 
in the plethora of studies dealing with treatment 
of abundant suprapubic tissue, few examined the 
prevalence of previous hypospadias repair and 
none of them analyzed the correlation between 
the two malformations. For example, in 2004, 
Frenkl et al. (16) described a surgical technique 
for treatment of abundant suprapubic tissue and 
buried penis in 79 individuals referred to their 
institution. Of all 79 patients, 6 (7.6%) reported a 
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Table 3 - Univariable and multivariable logistic regression models testing for fistula in patients treated with or without pubic 
lipectomy, within 266 patients treated for hypospadias.

Univariable Multivariable

Variables OR 95% CI 95% CI P values OR 95% CI 95% CI P values

Age at surgery 1.00 0.99 1.01 0.7

Location of the meatus (Ref. distal) Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Midshaft 2.50 1.09 5.73 0.03 1.94 0.77 4.73 0.1

Proximal 2.79 1.21 6.41 0.02 0.14 0.01 0.93 0.06

Position of the testicles (Ref. scrotal) Ref. Ref. Ref. Ref.

Cryptorchidism 1.32 0.29 4.35 0.6

ASSOCIATE DSD (Ref. no DSD) Ref. Ref. Ref. Ref.

ASSOCIATE DSD 1.26 0.19 5.14 0.7

Curvature (Ref. <30°) Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Curvature 30°-60° 0.99 0.37 3.13 0.9 0.92 0.33 2.98 0.8

Curvature >60° 3.49 1.24 11.45 0.02 2.78 0.49 15.47 0.2

Lipectomy
(Ref. no lipectomy)

Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Lipectomy 2.04 1.04 4.05 0.04 1.12 0.46 2.64 0.7

Previous hypospadias surgery (Ref. no 
previous surgery)

1.40 0.61 2.99 0.4

Number of stages (Ref. 1 stage) Ref. Ref. Ref. Ref.

Two stages 3.76 1.81 7.71 0.0003 9.32 1.44 78.66 0.02

Use of flaps or grafts (Ref. no use of 
grafts or flaps)

Ref. Ref. Ref. Ref.

Use of flaps or grafts 1.30 0.55 2.85 0.5

history of previous hypospadias repair. However, 
no correlation was investigated between the two 
conditions. Similarly, Hadidi et al. (8) reported a 
case series of 12 patients with abundant supra-
pubic tissue and buried patients operated at their 
institution. Here, 5 out of 12 (42%) patients had a 
history of previous hypospadias repair. However, 
also in this study no correlation was investiga-
ted between the two conditions in spite the large 
prevalence. Based on the lack of data correlating 
hypospadias and pubic hypertrophy, we aimed to 
report the prevalence of pubic hypertrophy in our 
hypospadias cohort of patients and the associa-

tion between pubic hypertrophy and the severity 
of hypospadias (i.e. location of the urethral mea-
tus) (17). Furthermore, we schematically described 
all the steps of pubic lipectomy and finally, we 
evaluated the rates of fistula, as well as the rate 
of any complications in patients underwent pubic 
lipectomy.

The first noteworthy result yielded by our 
study was that more than 30% of our hypospadias 
patients exhibited pubic hypertrophy. Moreover, 
we also found that the proximal location of the 
ectopic urethral meatus, as well as the severity of 
the curvature, the incidence of DSD and the cryp-
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Table 4 - Univariable and multivariable logistic regression models testing for any complications in patients treated with or 
without pubic lipectomy, within 266 patients treated for hypospadias.

Univariable Multivariable

Variables OR 95% CI 95% CI P values OR 95% CI 95% CI P values

Age at surgery 1.00 0.99 1.00 0.6

Location of the meatus (Ref. distal) Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Midshaft 2.47 1.18 5.17 0.02 2.02 0.92 4.39 0.07

Proximal 2.84 1.34 6.00 0.006 0.40 0.08 0.72 0.02

Position of the testicles (Ref. scrotal) Ref. Ref. Ref. Ref.

Cryptorchidism 1.91 0.58 5.53 0.24

Curvature (Ref. <30°) Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Curvature 30°-60° 1.02 0.43 2.70 0.9 0.95 0.39 2.56 0.9

Curvature >60° 3.02 1.18 8.48 0.03 1.93 0.40 9.15 0.4

Lipectomy (Ref. no lipectomy) Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Lipectomy 2.19 1.19 4.06 0.01 1.37 0.64 2.88 0.4

ASSOCIATE DSD (Ref. no DSD) Ref. Ref. Ref. Ref.

ASSOCIATE DSD 1.54 0.33 5.53 0.5

Previous hypospadias surgeries (Ref. 
no previous surgery)

Ref. Ref. Ref. Ref.

Previous hypospadias surgeries 1.58 0.77 3.15 0.2

Number of stages (Ref. 1 stage) Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Two stages 3.19 1.63 6.20 0.0006 3.91 0.73 23.42 0.1

Use of flaps or grafts (Ref. no use of 
grafts or flaps)

Ref. Ref. Ref. Ref.

Use of flaps or grafts 1.17 0.53 2.41 0.6

torchidism were all more frequently manifested in 
patients with pubic hypertrophy. On top of that, 
the severity of hypospadias (i.e. proximal hypos-
padias) was multivariably associated with pubic 
hypertrophy. These results supported our hypothe-
sis that pubic hypertrophy and hypospadias were 
frequently associated and that the incidence of pu-
bic hypertrophy might be related with the severity 
of the urethral malformation. On the other hand, 
lack of data granularity hampered the demonstra-
tion of this correlation, which remains only an au-
thor speculation derived from data analyses.

Secondly, our study is also noteworthy 
because we are the first who describe a surgical 
technique for treatment of pubic hypertrophy in 
hypospadias patients. In our study, all 100 pa-
tients with pubic hypertrophy underwent pubic 
lipectomy using the described technique. It is of 
interest to know that no severe complications 
were recorded after surgery. It is also important 
to know that the most challenging step was the 
dissection of the suprapubic fat tissue from the 
fascia of Scarpa. In this phase, the surgeon must 
avoid any possible damage of the Scarpa fascia 
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which should be left intact. This is of extremely im-
portance since the Scarpa fascia is crossed by ves-
sels and nerves directed to the skin of the penis. In 
consequence, its preservation is necessary to prevent 
the necrosis of the penile skin. Another important 
step is the bilateral isolation of the spermatic cords. 
Indeed, they represent the only structures that passed 
through the suprapubic fat. In consequence, both the 
spermatic cords should be isolated and laterally tra-
ced before starting the resection of the hypertrophic 
tissue to avoid any damage. Furthermore, because 
we mobilized the spermatic cords bilaterally to allow 
the resection of the suprapubic fat, we preferred to 
fix the testis in order to avoid their retraction outside 
the scrotum during the healing process.

Thirdly, we found that patients treated with 
pubic lipectomy more frequently reported postope-
rative fistula and any complications compared to 
patients who did not receive pubic lipectomy. At the 
same time, patients who underwent pubic lipectomy 
more frequently received two-stage repair surgery 
because of proximal hypospadias. Furthermore, they 
more frequently had albuginea plications because of 
severe curvature. Finally, they more frequently re-
quired the use of flaps and/or grafts for skin recons-
truction. Taken together, the univariable correlation 
between fistula and pubic lipectomy, as well as be-
tween any complications and pubic lipectomy might 
be related to the higher complexity of the hypos-
padias surgery that was carried in patients with se-
veral malformations. In other words, we found that 
the greater the number of malformations, the more 
complex the surgery, and the higher the frequency of 
complications. This hypothesis was further suppor-
ted by the results of our MLR, where pubic lipectomy 
was no longer associated with higher rates of fistula 
or any complications. Conversely, the location of the 
ectopic urethral meatus and the number of surgical 
stages, which were indirectly associated with the se-
verity of the disease, were the only statistically sig-
nificant predictors in the two MLR models.

Our study is not devoid of limitations rather 
than its retrospective design. First, we acknowledge 
that the small sample size of our study may limit the 
generalizability of its findings. Second, we also ack-
nowledge that in our referral center, we treat more 
frequently complex cases of hypospadias. In conse-
quence, the rate of severe hypospadias, as well as 

the rate of pubic hypertrophy might be higher than 
in a non-referral center. The third main limitation is 
represented by the short follow-up of the study (me-
dian 34 months), which may have limited the num-
ber of event or complications recorded after surgery. 
This limitation might have been overcome by inclu-
ding more historical patients. However, we decided 
a priory to consider only contemporary patients to 
avoid the inclusion of patients possibly operated 
with surgical techniques no longer used, introducing 
a more important bias to our study. Fourth, we lack 
of an objective definition of pubic hypertrophy. In-
deed, the indication for pubic lipectomy was based 
on the aesthetical appearance of the pubis and on 
the absence of firm attachments between the Buck 
fascia and the pubic bone. In other words, we relied 
on subjective criteria that were both susceptible of 
the personal judgment of the surgeon. However, no 
other criteria were considered suitable for the indi-
cation of pubic lipectomy and we based our decision 
only on these two factors. Indeed, pubic hypertrophy 
is an aesthetical malformation, and as many other 
aesthetical malformations, it is not numerically 
quantifiable. Last, our study was not able to account 
for other biochemical variables that might explain 
the correlation between pubic hypertrophy and hy-
pospadias. This said, biochemical data are neither 
available nor will be available due to the lack of 
ongoing study evaluating the biochemical correla-
tion between pubic hypertrophy and hypospadias. In 
consequence, despite no strong conclusions can be 
derived from our analyses, our study represents the 
largest and most contemporary source of evidences 
that support the correlation between hypospadias 
and pubic hypertrophy and between pubic hypertro-
phy and the severity of hypospadias.

CONCLUSIONS

According to our retrospectively data, we 
found that one out of three hypospadias patients 
presented pubic hypertrophy at the time of surgery. 
This rate was remarkably higher in patients with 
proximal hypospadias suggesting a correlation be-
tween pubic hypertrophy and the severity of hypos-
padias. Pubic lipectomy should be considered in pa-
tients with pubic hypertrophy in order to remove the 
abundant suprapubic fat tissue. Noteworthy, pubic 
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lipectomy did not show to increase the risk of fistu-
la or any complications, when it was carried during 
hypospadias repair.
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ABSTRACT

Objective: Urinary stones with oxalate composition can cause kidney failure. Recent 
fi ndings evidenced that probiotics are effective in reducing oxalate absorption in these 
subjects based on their high colonic absorption levels at baseline. The purpose of this 
study was to evaluate the effect of the simultaneous use of oxalate-degrading bacteria, 
Urtica dioica and T. terrestris extract in reducing urinary oxalate.
Materials and Methods: Anti-urolithiatic activity of Urtica dioica and T. terrestris ex-
tract and probiotic by using ethylene glycol induced rat model. In this study, 4 strains 
of Lactobacillus and 2 strains of Bifi dobacterium and also 2 strains of L. paracasei (that 
showed high power in oxalate degrading in culture media) were used. Male Wistar rats 
were divided into four groups (n=6). The rats of group-I received normal diet (positive 
control group) and groups-II (negative control group), III, IV rats received diet con-
taining ethylene glycol (3%) for 30 days. Groups III rats received Urtica dioica and T. 
terrestris extract. Groups IV rats received extracts + probiotic for 30 days.
Findings: The results show that the use of herbal extracts (Urtica dioica and T. ter-
restris) reduced the level of urinary oxalate and other parameters of urine and serum. 
Also, the accumulation of calcium oxalate crystals in the kidney tissue was signifi -
cantly reduced.
Conclusion: Considering that the formation of calcium oxalate crystals can cause in-
fl ammation and tissue damage in the kidney, the use of herbal extracts with oxalate 
degrading bacteria can be a new therapeutic approach to preventing the formation 
of kidney stones.
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INTRODUCTION

Today, kidney stones represent an impor-
tant health problem in many countries. Genetic 
factors, metabolic disturbances (excess oxalate 

synthesis), food and environmental factors are 
among the most important causes of kidney sto-
nes, with 60-80% of human kidney stones induced 
by calcium oxalate (1, 2). In fact, hyperoxaluria is 
one of the major risk factors of calcium oxalate 
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stone formation due to urinary calcium oxalate 
supersaturation. Oxalates in the human body in-
crease both in endogenous (during the synthesis 
of ascorbic acid) and exogenous(oxalate-rich foo-
ds) (2, 3).There is a direct correlation between oxa-
late dietary intake and the formation of calcium 
oxalate stones. It is believed that the consumption 
of oxalate foods only increase 50-60% urinary 
oxalate (4). Generally, increasing urinary oxala-
te, causes the destruction of kidney tissues, acute 
renal failure and the formation of oxalate crys-
tals in the urethra (3-5). Based on several studies, 
medical herbs contain active substances with a 
therapeutic effect on the kidney and urinary tract 
system (6). Indeed, in Iranian traditional and eth-
nobotanical medicine, medical herbs are used to 
treat kidney diseases and disorders. The traditio-
nal medicine has now gained recognition all over 
the world with several indigenous drugs forming 
an indispensable part of health care (5). Tribulus 
terrestris is an annual plant in the caltrop fami-
ly (Zygophyllaceae) which is widely distributed 
worldwide. It is adapted to grow in dry climate lo-
cations in which few other plants can survive, and 
is an invasive species in Iran and India (7). As with 
many weedy species, this plant has many common 
names, including Goat’s-head, Bindii, Bullhead, 
Burra gokharu, Bhakhdi, and Caltrop (8). Urtica 
dioica, often called common nettle, stinging net-
tle (although not all plants of this species sting) 
or nettle leaf, is a herbaceous perennial flowering 
plant in the family of Urticaceae (9). Originally 
native to Europe, much of temperate Asia and 
western North Africa, it is now found worldwide 
(10). Typically, in the form of creams containing 
antihistamines or hydrocortisone, it provides re-
lief from nettle dermatitis. Also, its diuretic and 
tonic effects contribute to its wide use in painful 
micturition, calculus affections, and other urinary 
disorders (11, 12). The therapeutic value of Urtica 
dioica and T terrestris extracts in lowering expe-
rimental hyperoxaluria has already been reported 
(13-15). Besides, reports indicate that, there is a 
degrading bacterium in the intestine of 70-80% 
of healthy people which solely extracts metabolic 
energy from oxalate (16, 17). Further, some lactic 
acid bacteria (LAB) used in the dairy industry also 
use oxalate as energy source, potentially limiting 

its absorption from the intestinal lumen thereby 
contributing to its decreased excretion from urine 
(17, 18). In 2001, Campieri orally prescribed a fre-
eze-dried preparation composed of five organisms 
(Lactobacillus acidophilus, L. brevis, L. plantarum, 
Bifidobacterium infantis, and Streptococcus ther-
mophiles) to a few hyperoxaluria patients for 30 
days. These probiotics induced a significant decre-
ase in oxalate excretion in the patients (19, 20).In 
addition, dietary supplementation with probiotic 
has emerged as a potential strategy to increase 
dietary oxalate degradation (21-23). Accordingly, 
the purpose of our study was to evaluate the effect 
of simultaneous use of oxalate-degrading probio-
tic bacteria, Urtica dioica and T. terrestris extract 
in reducing urinary oxalate.

MATERIALS AND METHODS

Experimental animals
 Male Wistar rats weighing 200-250g were 

used in the study. Animals were housed in a labo-
ratory kept at 12 hours light-dark cycle, controlled 
room temperature (23±2ºC), and relative humidi-
ty (50±10%). Also, they were exposed to 0.3% of 
ethylene glycol with 1% ammonium chloride in 
their drinking water for 3 days. Later, 0.3% ethy-
lene glycol in drinking water was continued for 30 
days (23).

Dividing of Male Wistar rats
 Male Wistar rats were divided into 4 

Groups (n=6). Group I received normal diet (po-
sitive control group). Groups II (negative control 
group), III and IV rats received 3% ethylene glycol 
containing diet for 30 days. Groups III received 
Urtica.dioica and T. terrestris extract and Group IV 
rats received extracts + probiotic for 30 days.

Preparation of hydroalcoholic extract of urtica 
dioica and tribulus terrestris

 In this study, 60g of powder of each plant 
(the plants of Urtica dioica and Tribulus terrestris 
were used) with 300mL of ethanol 80%, were pla-
ced in a soxhlet machine for 48 hours. Then, ro-
tary dried the extract. The experiment, the extract 
of the Urtica dioica was used at a concentration 
of 1400g/kg/body weight and from the Tribulus 
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terrestris to 200mg/kg/body weight concentrations 
for each rat. Then they were dissolved in distilled 
water and administered twice daily by gavage (14).

Preparation of probiotic culture
 Bacterial strains used in the study were as 

follow: Lactobacillus acidophilus PTCC1643, Lac-
tobacillus Delbrukii PTCC1737, Lactobacillus plan-
tarum PTCC1745, Lactobacillus casei PTCC1608, 
Bifidobacterium bifidum PTCC1644, Bifidobacte-
rium animalis subsp. lactis PTCC1736, Streptococ-
cus salivarius subsp thermophilus PTCC1738, L. 
paracasei AKPL-IR (JF461540.1), and L. paracasei 
AKKL-IR (JF461539.1). To prepare the bacteria, 
1g of dried cultures was inoculated into 100mL 
of MRS broth medium (Merck, Germany and pla-
ced at 37°C for 6 to 8 hours. 1mL of medium was 
transferred into 99mL of the new MRS broth me-
dium and diluted to 1%. Then, it was placed at 
37°C for 6 to 8 hours. The cultures transferred to 
the fresh medium during the week for the num-
ber of cells needed. Finally, they were kept in a 
refrigerator at 4°C. The probiotic cells were isola-
ted after centrifugation at 4500rpm at 4°C for 10 
minutes. Then, the separated cells were washed 2 
times using the solution of 0.1% peptone (24, 25).

Determining oxalate-degrading capability of 
bacterial strains

 All cultures were incubated in aerobic 
and anaerobic conditions at 37°C for 48 hours. 
Base media containing ammonium oxalate was 
prepared to determine the growth of each strain 
and its dependence on oxalate, as the energy 
source comparing the base media lacked ammo-
nium oxalate. Finally, all selected-strains were 
cultured in an ammonium oxalate plate (20mM, 
40mM and 60mM) to assess their oxalate degra-
ding capability (24, 25).

Survival in a low pH environment and bile salts
 Probiotic strains were evaluated for their 

resistance to low pH and bile salts. Bacterial cells 
were suspended in the MRS broth adjusted with 
1N HCl to pH 2.5. The cells were incubated ana-
erobically at 37°C and their survival was measu-
red at intervals of 0, 30, 60, 120, 180, and 240 
minutes using the plate count method. Also, re-

sistance to bile was examined using MRS agar 
plates supplemented with 0.5%, 1.0%, and 5.0% 
(w/v) bile (Oxgall; 70168 sigma). Lactobacillus 
species probiotic were inoculated into MRS broth 
and incubated at 37°C under anaerobic conditions 
for 24 hours. Strains were spot inoculated (10µL) 
onto the various concentrations of bile plates and 
incubated at 37°C under anaerobic conditions for 
48 hours. The growth rates on porcine bile plates 
were compared to the growth rate on MRS agar 
plates and recorded (24, 25).

Collecting urine and serum samples
 On 0, 15th, and 30th days of the study pe-

riod the rats were placed in metabolic cages and 
24-hour urine samples were collected in tubes 
containing sodium azide (0.02%) to prevent bac-
terial growth. The specimens were aliquoted for 
various tests after determining their volume and 
pH. Urinary oxalate, calcium, and creatinine were 
assayed using the commercial kit (Darman Keve 
Res, Lab, Isfahan, Iran) in semiautomatic photo-
meter according to manufacturer’s protocol. Each 
week, 1-hour urine samples were collected before 
the start of 24 hours urine sample collection and 
were examined by light microscopy to analyze 
CaOx-crystalluria. The rats were anesthetized with 
Xylasin/Ketamine by intramuscular(IM) injection 
(Xylasin 0.55 and Ketamine 10mg/kg Body wei-
ght) and blood was taken from orbital sinus into 
the centrifuge tube without anticoagulant, allo-
wed to clot at room temperature, and centrifuged 
to collect serum. Sera were tested for creatinine 
and blood urea nitrogen (BUN).

In vivo urinary oxalate levels using selected 
probiotic

 Probiotics (~1011 CFU) prepared in distilled 
water were given to the rats (intervention group) 
for 4 weeks (6 animals in each group). Rats were 
weighed weekly and urine samples were collected 
on weeks 0, 2, and 3, and 4 by placing the animals 
in metabolic cages for 24 hours.

Analysis of histopathology and CaOx crystal in 
kidney

 In this study, CaOx crystal present in each 
kidney tissue was examined by pizzolato staining 
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methods. At first, the kidney tissue was fixed in 
10% neutral buffered formalin, trimmed, proces-
sed, and set in paraffin. Sections from each kid-
ney were stained with hematoxylin and eosin and 
examined under the light microscope for patholo-
gical analysis and polarized light microscope for 
visualizing CaOx crystal. The presence of CaOx 
crystal was scored on a basis of CaOx. Patholo-
gical analysis was examined with the help of the 
qualified pathologist.

Statistical analysis

 The statistical analysis of the antibody le-
vel between different groups was performed ba-
sed on one-way and two-way ANOVA using SPSS 
version16 and MSTACT software. Statistical signi-
ficance was set at p <0.05.

RESULTS

 Based on the results of day zero (0-day), 
the urine oxalate was high in all groups (except 
for the positive control group). But, on 30th days 
of the study period, concentrate urinary oxalate 
in the negative control group was significantly 
higher than in the intervention and positive con-
trol groups (p <0.05), but there was no significant 
difference between the urinary oxalate concen-

trations among of the intervention and control 
groups. Comparison of urinary oxalate concentra-
tions in each group during the 30 days revealed 
that urinary oxalate concentrations in interven-
tion groups decreased significantly on 30th day 
compared with the first day; in particular, in the 
intervention group (simultaneous use of Urtica 
dioica and T. terrestris extract with probiotic) the 
urinary oxalate concentration was normal. This 
suggests that probiotics are more effective than 
use of plant extracts,alone and without probiotic, 
to reducing urinary oxalate (Figure-1).

 The statistical analysis of urine calcium 
and creatinine concentration showed a significant 
difference between the groups (except in the nega-
tive control group) on both days 0 (zero day) and 
30 (30th day). Specifically, the urinary calcium and 
creatinine on day 0 were high in the intervention 
and negative control groups and were normal in 
the positive control group. However, on the 30th 
day, the urinary calcium and creatinine were still 
high in the negative control group, but there was a 
significant decrease in the intervention group (si-
multaneous use of Urtica dioica and T. terrestris 
extract with probiotic) (Tables 1 and 2).

 Having compared the staining results and 
counting the number of CaOx crystals in the kid-
ney, in negative control groups and intervention 
groups, there was no accumulation of calcium oxa-

Figure 1 - Urinary Oxalate level in all groups in 0- and -30 daysw.
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late crystals across the crystalline deposition in the 
intervention group and the positive control group 
(after 30 days). On the other hand, in all negative 
control groups, changes in pathology and physio-
logy, including changes in the size of the kidney, 
changes in the color of the tissue, and an increase 
in calcium oxalate crystalline concentrations were 
observed. Therefore, the relative decline in forming 
crystals in the intervention group suggests a posi-
tive effect of simultaneous use of Urtica dioica and 
T. terrestris extract with probiotics to reduce the 
accumulation of CaOx crystals (Figures 2 and 3).

 Also, in the serum analysis, concentra-
te creatinine and BUN at zero day and 30th day 
were higher in the negative group than in other 
groups, and this difference was significant betwe-
en the negative and intervention groups. Also, 
serum creatinine comparison on 30th day showed 
reduction of creatinine and BUN on 30th day com-

pared with the first day in the intervention group 
(simultaneous use of Urtica dioica and T. terres-
tris extract with probiotic bacteria), which was 
more significant. Hence, within 30 days, the level 
of serum creatinine and BUN in the intervention 
group was not significantly different with that in 
the positive control (Table-3). As seen in Tables 
1-4, changes were observed in the level of urinary 
and serum parameters at the end of the treatment 
period (after 30 days). In the healthy control group 
(C-group), changes in urinary and serum parame-
ters were not observed at the end of the period (p 
>0.05). But, in the negative control group (N-group) 
that consumed ethylene glycol daily for 30 days, 
at the end of the period, increased calcium oxala-
te crystals and renal impairment, were a significant 
association with ethylene glycol consumption )p 
<0.05(. And in Table-4, it is shown that there was 
a decrease in the levels of urinary oxalate and the 

Table 1 - Urinary Oxalate, Calcium and Creatinine levels in Positive and Negative Control groups in 0- and -30 days.

Group Oxalate(mm/day) Creatinine(mg/day) Calcium(mg/day)

*C-0 Mean .3667 759.8333 1.7267E2

Std. Deviation .04131 40.42977 1.50155E1

Minimum .31 689.00 155.00

Maximum .41 800.00 189.00

C-30 Mean .3533 715.6667 1.8417E2

Std. Deviation .04967 52.68649 6.24233

Minimum .29 677.00 177.00

Maximum .41 799.00 195.00

**N-0 Mean 1.2367 1412.8333 3.6567E2

Std. Deviation .17259 34.18430 5.35413

Minimum 1.05 1356.00 358.00

Maximum 1.50 1450.00 371.00

N-30 Mean 1.5967 1394.0000 4.6233E2

Std. Deviation .28994 16.13691 1.03473E1

Minimum 1.08 1365.00 445.00

Maximum 1.90 1412.00 471.00

*C = Positive Control; ** N = Negative Control

All values are expressed as Mean; Std. Deviation, Minimum, Maximum; (n=6) animals in each group.
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Table 2 - Urinary Oxalate, Calcium and Creatinine levels in Co-treatment groups in 0- and -30 days.

Group Oxalate(mm/day) Creatinine(mg/day) Calcium(mg/day)

*PTU-0 Mean 1.0250 1420.3333 2.8067E2

Std. Deviation .06442 30.57886 1.00731E1

Minimum .90 1389.00 265.00

Maximum 1.08 1459.00 291.00

PTU-30 Mean .3650 688.1667 1.2400E2

Std. Deviation .06656 21.29241 6.03324

Minimum .55 654.00 115.00

Maximum .72 716.00 132.00

TU-0 Mean .9100 1249.1667 2.8167E2

Std. Deviation .06841 68.86920 5.35413

Minimum .81 1150.00 276.00

Maximum .99 1329.00 289.00

TU-30 Mean .5050 759.6667 1.7950E2

Std. Deviation .08735 102.49228 5.00999

Minimum .42 671.00 175.00

Maximum .63 889.00 189.00

*PTU0 = probiotic, T. Terrestris, Urtica Dioica 
All values are expressed as Mean; Std. Deviation, Minimum, Maximum; (n=6) animals in each group.

Figure 2 - Accumulation of calcium oxalate crystals in kidney tubules in the negative group.
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Figure 3 - Accumulation of calcium oxalate crystals in kidney tubules in the cotreatment group (plant extracts with probiotic).

Table 3 - Serum BUN, Creatinine levels after 30days.

Creatinine(mg/dL) BUN(mg/dL) Groups

0.62+0.25 38.39+0.85 Positive Control

0.08 0.09 Pvalue

1.82+1.05 73.19+0.13 Negative Control

0.03 0.04 Pvalue

0.81+2.12 40.31+0.75 TU

0.02 0.03 Pvalue

0.72+1.05 37.29+0.25 PTU

0.03 0.02 Pvalue

All values are expressed as mean ± SEM ; (n=6) animals in each group

Table 4 - The change of urine oxalate, urine creatinine and the level of urinary calcium before and after the administration of 
plant extracts and probiotic.

The change of urinary 
Calcium
Before/ after treatment

The change of urinary Creatinine
Before/ after treatment

The change of  urinary oxalate
Before/ after treatment

Variables Groups

1.0217  E2 489.49 0.41 TU-Group

0.03 0.02 0.04 P value

1.566  E2 732.17 0.66 PTU-Group

0.03 0.01 0.02 P value



IBJU | USING OXALATE-DEGRADING BACYERIA AND HERBAL EXTRACT TO REDUCE OXALURIA

1256

amount of calcium oxalate crystals deposition in 
the two groups treated with herbal extracts alone 
(TU-group) and the group that consumed probio-
tic bacteria with plant extracts (PTU-group), the-
re was a significant correlation between the use 
of probiotic with herbal extracts and reducing of 
urinary parameter(P <0.05). In other words, the 
use of herbal extracts with probiotics significantly 
decreased urinary oxalate levels compared to the 
negative control group. As shown in Tables 1-4, 
there was a significant difference in the level of 
urinary and serum parameters after the treatment 
period in rats (P <0.05).

DISCUSSION

 Formation of urinary stones is the third 
most common disease in the genitourinary system, 
it is still considered as a chronic disease and there 
is no definitive treatment to prevent it (26). Up to 
80% of kidney stones are predominantly compo-
sed of calcium oxalate (CaOx). Increasing urinary 
oxalate (hyperoxaluria) is a major risk factor for 
CaOx stone formation 2, 3. This formation of Cal-
cium Oxalate stones is more due to the imbalance 
in the consumption of oxalate-rich foods (such 
as spinach, almonds, cashews, grits, beets), meat 
products, and the lack of expression of a number 
of enzymes necessary for the degradation of food 
oxalate, all of which reduce the risk of calcium 
oxalate kidney stones (2-4). Extraction of stones 
from different parts of the urinary tract requires 
advanced methods, including Extracorporeal Sho-
ck Wave Lithotripsy (ESWL), Transurethral Urete-
ro-Lithotripsy (TUL), and Percutaneous Nephroli-
thotomy (PCNL), but they are very expensive (27, 
28). Sometimes the accumulation of calcium or 
ammonium oxalate crystals in the urinary system 
can cause pelvic inflammation and kidney tissue, 
which is associated with pain and bleeding (29, 
30). Also, the presence of kidney stones leads to 
renal diseases, including renal dysfunction, kid-
ney tissue damage, acute or chronic renal failure, 
all of which can ultimately lead to kidney trans-
plantation (31). The global prevalence of kidney 
stones is between 10% and 15% (32). In Iran, the 
prevalence of calcium oxalate stones is 61.25%, 

and stones with ammonium oxalate and calcium 
phosphate compounds claim 31.25% of cases (32, 
33). Today, studies suggest a direct relationship 
between the recurrence of calcium oxalate stones 
formation and the deficiency of oxalate degrading 
bacteria in the gastrointestinal tract. Also, other 
studies, show that taking herbal extracts can help 
to reduce hyperoxaluria in a rat model and reduce 
urinary oxalate excretion in humans (34, 21).

 Our study shows that feeding a mixture 
of probiotic bacteria with herbal extract led to a 
significant reduction of the excretion of oxalate 
in a group of rats with calcium-oxalate urolithia-
sis. However, an important point that supports the 
relevance our results is that no discrepancy was 
observed among those subjects regarding the im-
pact of the experimental therapy on hyperoxalu-
ria. We have shown, using in vitro and in vivo 
models, that certain probiotics offer a therapeutic 
strategy for reducing urinary oxalate excretion. 
Other studies have revealed that Lactobacillus ca-
sei and Lactobacillus plantarum can reduce the 
level of urinary oxalate in patients with kidney 
stones offering a 50% reduction (21). Similarly, 
Guida (2014) examined the effect of a mixture of 
Lactobacilli on urinary oxalate excretion in people 
with intestinal hyperoxaluria, with the results re-
vealing a significant decrease in the urinary oxa-
late level (35). On the other hand, nowadays, with 
the new medical science approaches to herbs, new 
therapeutic ways have been proposed to improve 
various diseases including kidney stones (32, 15). 
The urinary excretion of oxalate indeed was sig-
nificantly reduced by treatment with lactic acid 
bacteria in each of the rat groups  in our study.

 The treatment was associated with a mean 
reduction for in oxaluria, but even this change 
may be biologically important. In fact, only a 
relatively significant difference in urine supersa-
turation appears to exist between stone formers 
and non-stone formers and oxaluria  rather than 
supersaturation has been suggested to be the most 
important variable for stone formation (25, 26). 
An additional point is that we do not exactly know 
what change in urine supersaturation is associated 
with a decrease in stone formation. It is clear fact, 
that even a small change in the absolute urina-
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ry excretion of oxalate could lead to substantial 
changes in supersaturation. Since ancient times, 
extracts and medicinal plants have been used as 
traditional treatments for urinary tract diseases 
such as kidney stones (15). In recent years, various 
plant and traditional drugs have been proposed to 
reduce calcium oxalate kidney stones which may 
be helpful in its prevention and treatment (16).

 Hariprasath in 2013 stated that treatment 
with T. terrestris extract can prevent the rise in 
serum and urine levels of urinary markers such 
as BUN, urea, uric acid, and creatinine (14). Also, 
according to a Moradian study in 2017, Urtica 
dioica plant reduced urinary oxalate levels in rats 
with calcium oxalate kidney stones (36). Further, 
the study of Urtica dioica indicated that the plant 
extract at a concentration of 50 and 100mg decre-
ased tissue inflammation.

 The present study is a new approach about 
reducing urinary oxalate level, with concurrent use 
of herbal extracts with probiotic, there were interes-
ting results. The study was conducted over a 30-day 
period. Before the beginning of the study, the groups 
were treated with ethylene glycol (to form calcium 
oxalate crystals in the renal tissue). Subsequently, 
the two main groups were examined, that included 
a group of rats that use herbal extracts alone (T.U-
-Group) and another group that use of herbal extracts 
with probiotic (P.T.U-Group). Initially, it was observed 
that the use of ethylene glycol, increased the level of 
urinary oxalate and the formation of calcium oxalate 
crystals in the kidney tissue, Which led to inflam-
mation and renal defect, kidney malformation, and 
inflammation in other tissues of the rats. However, 
with consumption of plant extracts (without probio-
tic), there was a significant decrease in the level of 
renal inflammation and decrease in the level of uri-
nary parameters (P <0.05). But the time to reduce re-
nal inflammation and urinary oxalate, in this group 
was thirty days. While the use of herbal extracts with 
probiotic bacteria, reduced the inflammation and eli-
minated calcium oxalate crystals in the renal tissue 
in shorter time (20 days). The faster reduction of phy-
siological complications and tissue inflammation can 
be due to the use of probiotics such as plantarium 
(immunosuppressive and inflammatory).

 And second reason, can be due to use of 
two strains L. paracasei AKPL-IR (JF461540.1), L. 
paracasei AKKL-IR (JF461539.1), that, particularly, 
degrade of oxalate in vitro and in vivo, Consequen-
tly, urinary oxalate is reduced faster, which ultima-
tely reduces the complications of the pathobiology 
sooner. They are submitted in NCBI site (as strains 
that have high power in oxalate decomposition).

 Undoubtedly, this can be a new suggestion 
for treatment of kidney stone; however, study on 
the simultaneous use of herbal extracts with oxala-
te degrading probiotics that affect urinary oxalate 
excretion, needs further investigation.

CONCLUSIONS

 In this study, it was observed that at first, 
rats tested with kidney stones with ethylene glycol 
had inappropriate physiological complications, in-
cluding weight loss, skin inflammation and low 
urine output, but at the end of the course, all of the 
pathogenesis rats treated with herbal extracts and 
probiotics appeared to be healthy and well-wei-
ghed. Importantly, rats tolerated the treatment well. 
Use of probiotic food supplement seems highly fea-
sible for preventing absorptive/enteric hyperoxalu-
ria. Future studies should also consider to evaluate 
an effective oxalate degrading symbiotic and plant 
extracts (probiotic+prebiotic+medical plant extract) 
and studying this combination using in vitro and in 
vivo studies.
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Malignant leydig cell tumor in a 91-year-old man: Case 
report
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ABSTRACT

Testicle tumors are a rare entity among men population, accounting for only 1-1.5% 
of all cancers among men. The stromal tumors of the sexual cord correspond just 4% 
of all testicular cancers. Only 10% of them are malignant. The major representative of 
the sex cord-stromal tumors is the Leydig cell tumor, corresponding to 75 to 80% of 
the total. It has bimodal age incidence, involving children and adults between 30 and 
60 years. We report the caso of a 91-year-old man with malignant Leydig cell tumor, 
presenting increase of the volume of scrotum, local pain and hyperemia. The are few 
cases in the literature, only 1 with pacient above 85 years old.
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INTRODUCTION

Testicular neoplasms are a rare entity 
among men, accounting for only 1-1.5% of all 
male cancers. Most tumors are germinal (semino-
ma and nonseminoma). ). The incidence of germ-
-cell tumors (GCTs) decreases after 50 years of age, 
when the incidence of spermatocytic seminoma, 
primary lymphoma, stromal tumors and metastasis 

increases. IN ADDITION, the incidence of GCTs in 
the elderly population is extremely rare, with the 
exception of spermatocytic seminomas, a distinct 
GCT, with a generally benign behavior (1).

 Stromal testicular neoplasms correspond 
to just 4% of all testicular cancers. Only 10% of 
them are malignant. Sex cord-stromal tumors can 
be divided into: Sertoli cells, Leydig cells, granulosa 
cells and theca cells (2).
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CASE REPORT

 A 91 years old man presented an increase 
of the volume of the scrotum for approximately 1 
year, with local pain and hyperemia for 7 months. 
He sought medical attention at the time and was 
treated with antibiotic therapy for epididymo-or-
chitis. When the symptoms persisted, he was re-
ferred to the Urology outpatient clinic of the Santa 
Casa de Misericórdia de Ribeirão Preto.

 At the physical examination, he presented 
with an enlarged scrotum on the left with tran-
sillumination showing fluid, without hyperemia. 
In the consultation, a scrotal sonogram was re-
quested.

 On the return, he presented an ultrasound 
report of hydrocele with fine debris in the left 
side, with a nodular, solid, rounded, partially defi-
ned, hypoechoic image with increased flow to the 
Doppler study measuring 2.0 x 1.4 x 1.1cm. The 
patient complained of dysuria and polyuria, and 
we opted for treatment with antibiotic guided by 
urine culture and surgical treatment afterwards.

 A frontal chest radiography was perfor-
med as a first imaging procedure: it showed di-
ffuse osteopenia and ectasia of the aorta. Compu-
ted tomography (CT) imaging revealed left renal 
cyst and infra-centimetric bilateral inguinal lym-
ph nodes.

 After 3 months, a left unilateral orchiec-
tomy was performed via inguinal, with hydrocele 
correction. Material was sent for histopathology.

 Macroscopic examination revealed left 
testis measuring 5.8 x 2.9 x 2.7cm, with a smooth 
outer surface and cut with a yellowish, spongy 
parenchyma, containing a brown nodule, firm, 
well delimited and homogeneous, measuring 1.7 
x 1.5cm, restricted to the parenchyma. Micros-
copy showed neoplasia consisting of cells with 
a hypertrophic nucleus, sometimes with evident 
nucleolus and broad and eosinophilic cytoplasm, 
all contained in the testicular parenchyma, with 
no evidence of infiltration in testicular coating. 
Absence of invasion of vein and lymphatics. 
Epididymis and spermatic cord without eviden-
ce of neoplastic infiltration. Margin of surgical 
resection of the spermatic cord free of neoplasia. 

Pathologic staging: pT1, pNx, pMx. Immunohis-
tochemical exam was positive for inhibin, calreti-
nin, melan-A and KI-67. Diagnosis was compati-
ble with Leydig cell tumor.

 He returned to the outpatient clinic after 1 
month of surgery, with the presence of hematoma 
in scrotum, confirmed by scrotal sonogram. We 
opted for a conservative treatment.

DISCUSSION

 The major representative of the stromal 
tumors is the Leydig cell tumor. It corresponds to 
75 to 80% of all cases. There is no association 
with cryptorchidism. It has bimodal age incidence, 
involving children and adults between 30 and 60 
years. Children account for 25% of cases. Elderly 
people tend to have malignant tumors (2).

 The first article to describe the ultras-
tructure of a Leydig’s tumor, which appeared in a 
3-year-7-months-old boy, was by Cervos-Navarro 
and associates in 1964 (3). It is a rare tumor with 
few citations in articles. G. Cruceyra Betriu et al. 
reported 8 cases in one review, during the period 
from 1985 to 2000, with a median age of 33.5 ye-
ars, ranging from 8 to 60 years (4). Another review 
by Luca Carmignani uring the period from 1990 to 
2004 operated on 24 patients aged 22-61 years at 
three centers (5).

 There are few cases of this histological 
type in patients over 80 years of age (6). Here we 
report a case of a patient with this histological 
type and aged over 90 years, which evidences 
the need to think about differential diagnoses of 
scrotal masses in the elderly (Table-1). Primary 
lymphoma is an uncommon disease that compri-
ses only 1-9% of testicular neoplasms. However, 
it is the most common malignancy in men in this 
age range and 85% of cases are diagnosed in men 
older than 60 years old.

 In addition, about 2-3% of these tumors 
are extratesticular and arise from paratesticular 
tissue. The paratesticular region comprises: the 
spermatic cord, testicular tunics, epididymis, and 
vestigial remnants. Although uncommon, these 
tumors have been recorded as the main urogenital 
location for sarcomas in the elderly (7).
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 Approximately 90% of the testicular mas-
ses are benign and only 10% are malignant. Fea-
tures of malignancy include larger tumors (>5cm), 
infiltrative margins, foci of necrosis, angiolym-
phatic invasion, nuclear atypia, mitotic count 
>3/10 hpf, DNA aneuploidy, and increased MIB-1 
activity (8). Although the most reliable criterion is 
the presence of metastasis (9).

 Adults usually present with painless testi-
cular masses, orchialgia, gynecomastia, impoten-
ce, decreased libido or infertility. Children are usu-
ally aged between 5 and 10 years old and present 
with testicular masses and precocious signs of 

Table 1 – Scrotal masses in elderly men.

TESTICULAR

Primary Lymphoma

Stromal Tumors

Spermatocitic Seminoma

Metastasis

Epidermoid Cyst

Leydig Cell Hyperplasia

Fibroma Of Gonadal Origin

Hemangioma

PARATESTICULAR

Lipomas

Adenomatoid Tumors

Leiomyomas

Testicular Appendage With Torsion

Fibrous Pseudotumor

Liposarcoma

Leiomyosarcoma

NONTUMOROUS CONDITIONS

Testicular Infarction

Hematoma

Orchitis

Granulomatous Diseases (Eg, Sarcoidosis And Tuberculosis)

Figure 1 – Epididymis (4x).

Figure 2 - Seminiferous tubules (4x).
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Figure 3 - Rete Testis and Seminiferous tubules (4x).

Figure 4 - Inhibin antibody (4x).

virilization, including pubic hair, increased penis 
size and acne due to abnormal amounts of testos-
terone. In this age group should be made differen-
tial diagnosis with causes of early puberty such 
as: congenital adrenal hyperplasia, adrenocortical 

Figure 5 - Calretinin antibody (4x).

Figure 6 - Melan-A antibody (4x).

carcinoma and isosexual precocious puberty (2).
 Ultrasound of scrotum is very useful to 

confirm the diagnosis of testicular tumor, but it 
cannot differentiate between a benign and a ma-
lignant tumor (10).
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Figure 8 - CD117 antibody (4x).Figure 7 - Ki-67 antibody (4x).

In case of infertility, gynecomastia, de-
creased libido or precocious puberty, luteini-
zing hormone (LH), follicle-stimulating hormo-
ne (FSH), testosterone, estrogen and estradiol 
should be dosed (11).

 It should be distinguished from Leydig 
cell hyperplasia, which leads to atrophic testis, 
adjacent to germ tumors. Cell infiltrates semini-
ferous tubules without displacing or obliterating 
it. Unlike the tumor, they have normal values of 
urinary 17-ketoesteroides.

 Macroscopically, they appear as nodules 
with coloration between brown and yellow, well 
circumscribed, without areas of necrosis or he-
morrhage.

 Histologically, the cells are large and 
round or polygonal, have abundant eosino-
philic granular cytoplasm with a central round 
nucleus. About 25 to 40% demonstrate Reinke 
crystals. Reinke crystals contain lipofuscin pig-
ment and have rounded shape, crystal structure 
with diameters from 3 to 20µm (2).

 Avoiding surgery should be considered 
if lesions are smaller than 3cm and there is his-
tological confirmation by freezing biopsy.

 Leydig cell dysfunction and hypogonadism 
may occur after orchiectomy, and 40% of patients 
may require testosterone supplementation.

More than 70% of testicular tumors are 
diagnosed in the initial phase; the remainder are 
already metastasized at the time of diagnosis. The 
most common metastatic sites are regional lymph 
nodes, lung, liver and bones (8). Thus, retrope-
ritoneal lymph node dissection is acceptable in 
selected cases with adverse characteristics, des-
pite high rates of progression observed in posi-
tive lymph nodes, suggesting that the dissection 
would only have role in the staging.

Metastatic tumors are resistant to che-
motherapy and radiation therapy, with low sur-
vival rates.
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ABSTRACT

We describe the rare case of a 61-year-old female with right ureteropelvic junction 
(UPJ) obstruction caused by metastatic cholangiocarcinoma. Her past medical his-
tory was notable for cholangiocarcinoma treated with neoadjuvant chemoradiation 
and two orthotopic liver transplants six years earlier. Urology was consulted when 
she presented with fl ank pain and urinary tract infection. Diagnostic workup dem-
onstrated right UPJ obstruction. She was managed acutely with percutaneous neph-
rostomy. She subsequently underwent robotic pyeloplasty and intrinsic obstruction 
of the UPJ was discovered. Histological examination revealed adenocarcinoma, con-
sistent with systemic recurrence of the patient’s known cholangiocarcinoma.
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INTRODUCTION

Obstruction of the ureteropelvic junction 
(UPJ) is a common urological problem that can re-
sult in hydronephrosis and deterioration of renal 
function. Although most commonly observed in 
pediatric populations, UPJ obstruction in adults can 
arise from a number of etiologies, including con-
genital causes, acquired stenosis due to urolithiasis, 

urothelial malignancy, and other retroperitoneal di-
sease processes (1, 2). Intraluminal malignant obs-
truction due to metastatic involvement of the UPJ, 
however, is exceedingly rare, with few case reports 
existing in the literature (3, 4). Herein we describe 
the case of a patient with a history of hilar cholan-
giocarcinoma treated with a liver transplant, whose 
systemic recurrence presented as an isolated right 
UPJ obstruction six years later.
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CASE REPORT

A 61-year-old female presented to the 
emergency department with right flank pain, fe-
ver, chills, nausea, and vomiting. Urinalysis sho-
wed positive nitrites, moderate leukocyte esterase, 
4+ bacteria, and >100 white blood cells on mi-
croscopy. An abdominal/pelvic CT scan was ob-
tained which revealed moderate-to-severe right 
hydronephrosis with delayed right nephrogram, 
concerning for high-grade right UPJ obstruction 
(Figure-1). No associated mass, lymphadenopathy, 
calculus, or other cause of obstruction was identi-
fied. Her past medical history was notable for hi-
lar cholangiocarcinoma treated with neoadjuvant 
chemoradiation followed by two orthotopic liver 
transplants six years prior with no interval evi-
dence of recurrence or metastasis.

The patient was admitted to the hospital 
and treated with intravenous antibiotics for acu-
te obstructive pyelonephritis. A retrograde pye-
logram was performed which revealed a dilated 
collecting system and features concerning for 
UPJ configuration (Figure-2), and a right urete-
ral stent was placed under fluoroscopy prior to 
discharge.

One month later, the patient presented 
again to the emergency department with con-
tinued right flank pain. CT abdomen/pelvis re-
vealed persistent hydronephrosis, necessitating 
placement of a right percutaneous nephrostomy 
tube. During subsequent follow-up, diuretic re-
nal scintigraphy performed with the nephros-

tomy tube clamped demonstrated persistent 
high-grade right-sided obstruction. The patient 
was counseled on treatment options and elec-
ted to undergo a right retroperitoneal robotic-
-assisted laparoscopic pyeloplasty. At this time, 
there was no suspicion of malignant obstruction 
based upon preoperative imaging, and the UPJ 
obstruction was presumed to have been either 
congenital or due to retroperitoneal fibrosis cau-
sed by the patient’s previous liver transplants.

 Intraoperatively, dissection of the lo-
wer pole of the right kidney revealed a mode-
rate degree of fibrosis. Amidst the fibrosis, the 
ureter was identified and followed cephalad to 
the dilated renal pelvis. The UPJ was dissected 
and the renal pelvis was opened, revealing an 
obstructive intrinsic papillary lesion at the UPJ, 
which was biopsied and sent for frozen section. 
Histopathological analysis of the frozen section 
revealed findings concerning for adenocarcino-
ma. The UPJ area was then resected back to what 
appeared to be uninvolved mucosa. A dismem-
bered pyeloplasty was performed and a right 
ureteral stent was placed.

 The UPJ and periureteral fibrotic tissue were 
sent for permanent section. Histopathologic sections 
of all biopsy specimens revealed infiltrating, atypi-
cal glands lined by columnar tumor cells with nu-
clear and cytoplasmic abnormalities (Figure-3). The 
morphological consistency with the patient’s known 
cholangiocarcinoma, combined with the patient’s 
history, were concerning for a metastatic cholan-
giocarcinoma recurrence at the UPJ.

Figure 1 - Coronal (a) and axial (b) contrast-enhanced computed tomography revealed moderate-to-severe right hydronephrosis 
with decreased nephrogram of the right kidney, concerning for high-grade right UPJ obstruction.
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Figure-2 - Right retrograde pyelogram performed prior to 
stent placement revealed moderate hydronephrosis and 
features concerning for ureteropelvic junction obstruction.

Figure-3 - Invasive moderate- to poorly-differentiated adenocarcinoma infiltrating bile duct fibrotic stroma seen in 100x 
(a) and 400x (b) magnifications. Right ureteropelvic junction biopsy is shown in 100x (c) and 400x (d) magnifications. 
Similarly, relatively bland low magnification morphology is seen in the primary (a) and metastatic (c) cholangiocarcinoma. 
Hyperchromasia and high nuclear-to-cytoplasmic ratios are better appreciated at higher magnification. Desmoplastic stromal 
response is seen around infiltrating malignant glands (d).

A B

DC

 Upon histopathologic diagnosis of her 
ureteral metastases, the patient was started on 
a regimen of gemcitabine and cisplatin, which 
is currently considered the reference regimen 
for advanced biliary cancer (5). Both medica-
tions were subsequently discontinued after five 
months due to fatigue and poor patient toleran-
ce. Her right UPJ obstruction has persisted since 
surgery, presumably due to persistent cholangio-
carcinoma within the retroperitoneum observed 
on surveillance CT scans. This has been managed 
with percutaneous nephrostomy drainage as she 
has not tolerated ureteral stents. Interestingly, at 
1-year, there remains no radiographic evidence 
of disease progression.

DISCUSSION

 While malignancies of the genitourinary 
system are common, it is estimated that only 1.6%-
3.0% represent secondary tumors (6). Of these, most 
present either in the kidney or bladder. There have 
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been many reported cases of metastatic spread from 
the pancreas, stomach, breast, prostate, lung, and 
colon presenting initially as ureteral obstruction 
(7-13). The vast majority of these cases present as 
extrinsic obstruction secondary to retroperitoneal 
lymphadenopathy. Secondary malignancies 
causing intrinsic blockage and presenting as 
isolated UPJ obstructions, on the other hand, are 
extremely rare in the literature. Naranji et al. (4) 
reported a case of right-sided UPJ obstruction in a 
78-year-old woman who underwent laparoscopic 
pyeloplasty that showed mantle cell lymphoma on 
final histology. The only reported observation of 
malignant infiltration of the UPJ by a solid organ 
cancer is a case of recurrent breast cancer reported 
by Shah et al. (3) in 2016. Importantly, to the best 
of our knowledge, this case report is the first 
to describe metastasis of a primary biliary tract 
malignancy to the UPJ.

CONCLUSION

 We describe a rare presentation of metas-
tatic cholangiocarcinoma causing intrinsic UPJ 
obstruction. In patients with a history of malig-
nancy, physicians should consider metastatic re-
lapse in the differential diagnosis for acquired 
UPJ obstruction. Endoscopic evaluation may be 
helpful in both diagnosis and the planning of sur-
gical intervention.
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CASE REPORT

A 72-year-old man with diabetes was 
admitted in January 2017 with complaints of 
lower urinary tract symptoms and microscopic 
hematuria. Review of the medical history showed 
that in 2012 he had undergone transurethral 
resection of a low-grade pTa bladder tumor 
(TURBT), without signs of recurrence until February 
2017 when atypical urothelial cells were described 
by urine cytology and a small superfi cial bladder 

Metastatic non-muscle invasive bladder cancer with cervical 
lymph node metastasis
______________________________________________________________________________________________
Pablo Garrido Abad 1, Luis García Martín 1, Karen Villar Zarra 2, Ariel Díaz Menéndez 2, Manuel Fernández 
Arjona1

1 Department of Urology, Hospital Universitario del Henares, Coslada, Universidad Francisco de Vitoria, 
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neoplasm was found on cystoscopy. Hence, the 
patient was treated again with TURBT. At this 
time the pathological diagnosis was secondary 
carcinoma in situ (CIS) (Figures 1A-D), that was 
confi rmed by an additional pathologist review, so 
he was treated with 81mg of intravesical bacillus 
Calmette-Guerin (BCG) once weekly for 6 weeks+3 
weekly instillations every 3 months. Following 
the protocol of high-risk bladder cancer, upper 
urinary tract (UUT) was evaluated with computed 
tomography (CT) urography without signs of UUT 

Vol. 45 (6): 1270-1274, November - December, 2019
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ABSTRACT

Bladder cancer is a common cancer that may present as superfi cial, invasive, or meta-
static disease. Non‐muscle‐invasive bladder cancer (NMIBC) represents the majority of 
bladder cancer diagnoses, but represents a spectrum of disease with a variable clinical 
course, notably for signifi cant risk of recurrence and potential for progression. NMIBC 
metastasis to distant organs without local invasion or regional metastasis is a very rare 
occurrence, so there are limited case reports about early metastasis in the literature.
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disease (Figure 2). Thus, a second TUR (Re-TUR) 
with random bladder biopsies was performed 45 
days later, with non-tumoral bladder tissue in 
histopathology.

 Postoperatively, the patient was followed 
with cystoscopy and urinary cytology every three 
months and remained free of recurrence for 8 mon-
ths, when he complained about a left cervical mass. 
A cervical US (Figure 3A) and full-body CT scan 
(Figure 3B) revealed several left supraclavicular 

lymph node (LN) enlargement without evidence of 
local or regional (pelvic) recurrence. Fine-needle 
aspiration cytology (FNAC) of LNs was performed 
under US guidance. The immunochemical staining 
showed diffuse co-expression of cytokeratin 7 (Fi-
gure 1E), cytokeratin 20 (Figure 1F) and GATA-3 
(Figure 1G), with negative expression of TTF1 and 
napsin A, that definitely identified metastatic UC. 
He received 6 cycles of combination chemothera-
py (gemcitabine-cisplatin) every 4 weeks, with a 

Figure 1 - Histopathology of the bladder after TURBT: (A) H-E stain (20x) with high-grade urothelial CIS. (B) Strong full 
thickness expression of cytokeratin 20. (C) High proliferative activity measured by Ki67 index. (D) Strong and diffuse 
overexpression of p53 protein (positivity was seen throughout urothelial thickness). Immunochemistry after fine needle 
aspiration cytology of the LNM: intense positivity for CK7 (E) CK20 (F) and GATA-3 expression (G). (Magnification of 400X).

A B

C

D

GFE
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Figure 2 - (A, B) Coronal and (C) axial scans of computed tomography (CT) urography without signs of UUT disease.

A B C

Figure 3 - (A) Ultrasound of the left supraclavicular region and (B) contrast-enhanced computed tomography scan showing 
enlarged left supraclavicular LNs (arrows).

A B

progressive clinical worsening, complicated by a 
fatal acute respiratory failure 5 months later.

DISCUSSION

 Bladder cancer (BC) is the seventh most 
commonly diagnosed cancer in the male popu-
lation worldwide (1). Approximately 75% of pa-
tients with BC present with a disease confined to 
the mucosa (Ta, CIS), or submucosa (T1), being the 
urothelial carcinoma (UC), the most frequent his-
tological subtype (2). NMIBC prognosis is based 
on the pathologic findings regarding tumor grade, 
multiplicity, size, concomitant CIS, depth of in-
vasion, and early recurrence, but are not adequa-
tely accurate in predicting the individual clinical 

behavior (3). TURBT is the initial critical step in 
the management and staging of disease. An ina-
dequate resection of the initial tumor (inadequate 
sampling of muscularis propria or missing tumors 
such as CIS) can lead to an improper staging and 
early recurrences (4). Half of all NMIBC patients 
will experience tumor recurrence within 5 years, 
and 20-30% will progress to secondary muscle-
-invasive bladder cancer (5). Ultimately, as many 
as 10-15% of patients presenting with NMIBC will 
die of bladder cancer (6), with progression-free 
5-year survival rate of 77% and an overall survi-
val rate of 63% after 5 years (7).

 CIS of the bladder is a flat, high-grade, 
non-invasive UC comprising about 10% of all ca-
ses of BC. The management of CIS continues to 
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present with many challenges, although intrave-
sical BCG has been accepted as first-line therapy, 
with overall response rate of 86.6% and a 5-year 
progression-free survival rate of 78.5% (8), this 
can be complicated by recurrence and progres-
sion. Recent study showed that 12% of CIS had a 
regional LN invasion after radical cystectomy (9), 
so EAU guidelines also recommend radical cystec-
tomy (10), mainly in patients with BCG refractory 
high risk NMIBC, rapid relapsing or refractory di-
sease (<6 months), T1 disease on repeat transure-
thral resection, high-volume multifocal high-gra-
de disease, presence of lymphovascular invasion 
with T1 disease, unfavorable or mixed histology, 
and poor patient compliance, because they are at 
significant risk of progression and metastasis (11, 
12). The current role of early cystectomy in CIS 
is controversial, some altered gene expression as 
high mRNA expression of ERBB2 is suggested to 
be useful to identify a high-risk group for progres-
sion who will benefit from an early cystectomy 
(13), although the potential for overtreatment 
must also be considered.

 This is a case of initially diagnosed NMIBC 
that developed early, multiple cervical metastases. 
It is very unusual for a patient with NMIBC to de-
velop head and neck metastasis without regional 
LNM or local invasion. It is difficult to establish 
the exact lymphatic pathways to the neck nodes 
from primary tumors arising below the clavicles, 
although there is a predilection for such metasta-
ses to be located to the left neck, while involve-
ment of right-sided neck nodes may be associa-
ted with more extensive mediastinal involvement. 
Rarely, cancers originating from sites other than 
head and neck can metastasize to the cervical LN 
chain. However, genitourinary tract tumors, make 
up a significant proportion of these cancers and 
should be considered in the differential diagnosis 
of metastatic lesions of the head and neck (14). 
CIS metastases to distant organs without local in-
vasion or regional metastases are a very rare oc-
currence, so there are limited case reports in the 
literature (3, 15, 16).

 Because of the low cost and high accu-
racy, the combination of US and FNAC represents 
a valuable and reliable method of choice for diag-
nosis in most cases of enlarged LNs from an unk-

nown primary (17). Immunohistochemical as well 
as molecular studies can render a more accurate 
tissue diagnosis and can be carried out on cyto-
logy samples, being GATA-3 the most helpful im-
mune stain for UC (17). Attempts to improve LN 
staging have shifted imaging towards increased 
use of MRI, which has a better soft tissue reso-
lution (being able to detect LNM in normal sized 
LNs) than conventional CT (18). Routine use of F-
-fluorodeoxyglucose (18F-FDG) positron emission 
tomography (PET)/CT is still not recommended in 
bladder cancer staging or in LNM detection (18), 
however, its use is becoming more common due 
to recent reports suggesting that PET/CT and SU-
Vmax interpretation is an appropriate tool in the 
evaluation of LN and can be used prior to surgery 
to make a safe identification of positive LNs (PET 
provides information on the potential malignancy 
of a LN through glucose metabolism by 18F-FDG 
uptake) (19).

 Metastatic BC remains an aggressive dise-
ase associated with limited treatment options and 
reduced survival. As many as 20% of patients will 
ultimately die of metastatic disease, and a signifi-
cant proportion will develop both intravesical and 
extravesical recurrences (4), being LNs, bones, and 
lung the three most common sites of metastasis.

 Standard treatment for metastatic cervical 
LN BC is not well established due to few cases re-
ported, however, palliative radiation therapy and 
chemotherapy has been offered (19). There is no 
current reported evidence to support therapeutic 
neck dissection for the management of BC metas-
tases to the neck (17,20).

 Some biomarkers, like p53 and Ki-67, 
are well studied and found to be correlated with 
progression in BC (21). Meanwhile, diabetic pa-
tients with NMIBC present more early distant 
metastases than expected, although they are 
non-invasive (22). For all this, high-risk patients 
with marked alterations in combined biomarker 
expression may benefit more from immediate 
radical cystectomy.
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Robot-assisted repair for ureteroileal anastomosis stricture 
after cystectomy: technical points
______________________________________________________________________________________________
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ABSTRACT         _______________________________________________________________________________________

AIM

 Uretero-ileal anastomosis strictures (UAS) occur in 3 to 11% of patients who undergo ileal conduit urinary 
diversion after cystectomy. We aimed to demonstrate our surgical technique for robotic repair of UAS after cystectomy, 
focusing on the technical points.

MATERIALS AND METHODS

 We present the case of a 75 year-old male with right hydronephrosis status post cystectomy with ileal conduit 
urinary diversion. Da Vinci Si® surgical system (Intuitive Surgical, Sunnyvale, CA) was docked and access into the ab-
dominal cavity was gained. Uretero-ileal anastomosis was identified followed by ureteral stent visualization guiding the 
dissection. Stent was cut and further ureteral dissection was performed to maximize the length. Ureter was spatulated 
and specimen was sent for frozen section. Ileal conduit was incised at the site of the planned ureteral reimplantation. A 
new ureteral stent was inserted and the uretero-ileal anastomosis was performed. Thereafter, the previous site of the right 
ureteral anastomosis was closed.

RESULTS

 Operative time was 120 minutes. Blood loss was 60mL. No perioperative complications occurred. Patient was 
discharged on postoperative day 1. Technical points for outcomes optimization during UAS robotic repair: 1) Preopera-
tive placement of a ureteral stent is required for guidance and urinary diversion, 2) Port placement should be tailored 
according to the previous surgical site, 3) Maximal ureteral dissection facilitates reimplantation, 4) Frozen section from 
the stricture is mandatory to rule out malignancy.

CONCLUSIONS

 In our experience, UAS repair is feasible and reproducible using a minimally invasive robotic approach. Com-
parative studies with open surgical approach are warranted.
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Step-by-Step: Fusion-guided prostate biopsy in the 
diagnosis and surveillance of prostate cancer
______________________________________________________________________________________________
Nima Nassiri 1, Lauren Beeder 1, Azadeh Nazemi 1, Kian Asanad 1, John Um 1, Inderbir Gill 1, Masakatsu 
Oishi 1, 2, Suzanne L. Palmer 3, Manju Aron 4, Osamu Ukimura 1, 2, Andre Luis de Castro Abreu 1

1 Institute of Urology, Keck School of Medicine, University of Southern California, Los Angeles, CA, 
USA; 2 Department of Urology, Graduate School of Medical Science, Kyoto Prefectural University of 
Medicine, Kyoto, Japan; 3 Department of Radiology, Keck School of Medicine, University of Southern 
California, Los Angeles, CA, USA; 4  Department of Pathology, Keck School of Medicine, University of 
Southern California, Los Angeles, CA, USA

ABSTRACT         _______________________________________________________________________________________

Objective: To provide a step-by-step technique for fusion-guided biopsy for prostate cancer diagnosis and surveillance.
Materials and Methods: All men with clinical indications for image-guided biopsy undergo 3-Tesla multiparametric mag-
netic resonance imaging (mpMRI) first. Lesions identified on mpMRI are graded using the Prostate Imaging-Reporting 
and Data System version 2.0 (PI-RADS v2) grading system. At the time of biopsy, real-time 3-dimensional (3D) transrec-
tal ultrasound (TRUS) imaging is acquired and elastically fused with the mpMRI. Both targeted biopsies of MRI-derived 
suspicious lesions (PI-RADS 3-5) and systematic 12-core biopsies are performed. Patients without suspicious lesion on 
mpMRI undergo 3D TRUS-guided biopsy in standard templated fashion. In men placed on active surveillance (AS), prior 
positive sites are revisited using the trajectory and tracking functions of the fusion biopsy software.
Results: The advantages of MRI/TRUS fusion biopsy for prostate cancer diagnosis and surveillance are numerous. The 
3D model created by elastic fusion of real-time TRUS imaging to mpMRI provides excellent visualization of prostate 
anatomy. Suspicious lesions on mpMRI can be accurately targeted, increasing detection of clinically significant prostate 
cancer. Biopsy trajectory visualization provides spatial localization of the trajectory of the cores within the prostate. Sys-
tematic biopsies are also taken in addition to targeted cores to minimize the effect of the mpMRI-invisible lesion. Prior 
positive biopsy sites can be tracked in men on AS.
Conclusions: Combined, the added benefits of prior lesion identification, adequate mapping of prostate anatomy and 
suspicious lesions, biopsy-trajectory visualization, tracking of prior positive biopsy sites, and combined targeted and 
systematic cores may offer the most effective method for prostate cancer diagnosis and surveillance.
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A new Surgical Technique: Transvesical Prostate Resection 
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ABSTRACT         _______________________________________________________________________________________

Objectives: Surgical treatment is indicated in patients where medical therapy fails to prove benefi cial or in patients who 
develop complications related with bladder outlet obstruction. In our study, we developed a new surgical technique which 
can be defi ned as Transvesical Resection of Prostate (TVRP) without using the urethra. This method was previously de-
scribed in our articles (1).
Materials and Methods: A 62-years-old male patient, using an alpha blocker agent for 5 years, reported increased dis-
comfort with urination. His fi ndings were as follows: PSA: 1.2 ng/dL, prostate volume: 45 cc, digital rectal examination: 
benign, IPSS: 30, QoL: 5, Qmax: 6, urine volume: 225 cc, post-mictional residue: 65 cc. Eventually the patient was in-
formed and prostate resection decision was made.
Results: Suprapubic catheter was removed 1 day after surgery and the patient was discharged. Urethral catheter was 
removed 4 days after urine output became clear. No complications developed after the operation. At postoperative 1st 
month, Qmax was 22, urine volume was 260 cc, post-mictional residue was 40 cc, IPSS was 8, QoL was 1, and the pathol-
ogy was benign prostate tissue.
Conclusions: Urethral stricture is one of the most important postoperative complications of TURP. The incidence of ure-
thral stricture is reported between 2.2% and 9.8% in different series (2-5). In this technique which we developed, urethra 
is not used and prostate is removed through the bladder, similar to open prostatectomies. For this reason, we suggest that 
it has an advantage over TURP, regarding urethral stricture development.
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3D Reconstruction and physical renal model to improve 
percutaneous punture during PNL
______________________________________________________________________________________________
Lorenzo Bianchi 1, 2, Riccardo Schiavina 1, 2, Umberto Barbaresi 1, Andrea Angiolini 1, Cristian V. Pultrone 
1, 2, Fabio Manferrari 1, 2, Barbara Bortolani 3, Laura Cercenelli 3, Marco Borghesi 1, 2, Francesco Chessa 1, 

2, Elisa Sessagesimi 4, Caterina Gaudiano 4, Emanuela Marcelli 3, Eugenio Brunocilla 1, 2

1 Department of Urology, University of Bologna, Bologna, Italy; 2 Department of Experimental, Diag-
nostic and Specialty Medicine (DIMES), Cardio-Nephro-Thoracic Sciences Doctorate, University of 
Bologna, Bologna, Italy; 3 Department of Experimental, Diagnostic and Specialty Medicine (DIMES), 
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Sant’Orsola-Malpighi Hospital, University of Bologna, Bologna, Italy

ABSTRACT         _______________________________________________________________________________________

Introduction and Objectives: We aim to present the use of 3D digital and physical renal model (1-5) to guide the percuta-
neous access during percutaneous nephrolithotripsy (PNL).
Materials and Methods: We present the clinical case of a 30 years old man with left renal stone (25x15 mm). A virtual 3D 
reconstruction of the anatomical model including the stone, the renal parenchyma, the urinary collecting system (UCS) 
and the skeletal landmarks (lumbar spine and ribs) was elaborated. Finally, a physical 3D model was created with a 3D 
printer including the renal parenchyma, UCS and the stone. The surgeon evaluated the 3D virtual reconstruction and 
manipulated the printed model before surgery to improve the anatomical knowledge and to facilitate the percutaneous 
access. In prone position, combining ultrasound and fl uoroscopy implemented by the preoperative anatomical planning 
based on the 3D virtual and printed model, an easy and safe access of the inferior calyx was achieved. Then, the patient 
underwent PNL using a 30 Fr Amplatz sheet with semi-rigid nephroscope and ultrasound energy to achieve a complete 
lithotripsy of the pelvic stone.
Results: The procedure was safely completed with 1 single percutaneous puncture (time of puncture 2 minutes). Overall 
surgical time was 90 min. No intra and postoperative complications were reported. The CT scan performed before dis-
charge confi rmed a complete stone free state.
Conclusion: The 3D-guided approach to PNL facilitates the preoperative planning of the puncture with better knowledge 
of the renal anatomy and may be helpful to reduce operative time and improve the learning curve.
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patient. Combined retro/transperitoneal approach with 
intracorporeal hypotermia
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ABSTRACT         _______________________________________________________________________________________

Objective & Introduction: To show the feasibility of a combined transperitoneal (TP) and retroperitoneal (RP) laparoscopic 
approach in a Von Hipple-Lindau (VHL) patient with multiple kidney tumors. VHL is an autosomal dominant inherited 
syndrome characterized by a high incidence of benign and malignant tumors and cysts in many organs. Renal cell car-
cinoma is one of the most common and a leading cause of mortality (1). Surgical approach is usually complex because 
of its multiplicity and the need of maximum kidney function preservation due to the risk of future recurrences (2, 3). 
Intracorporeal renal hypothermia may be useful in these cases to prevent permanent renal function loss (4).
Materials and Methods: A 40 years old male was being monitored for multiple bilateral renal masses. Family history 
included a VHL syndrome affecting his mother and sister.
Past medical history included a VHL syndrome with multiple cerebellar  and medular hemangioblastomas, a pancreatic 
cystoadenoma and bilateral kidney tumors which had significantly grown up during follow-up.
The patient was scheduled for laparoscopic multiple partial nephrectomy. A combined TP and RP approach with intra-
corporeal hypothermia was chosen.
Results: A total of six right kidney tumors were removed. Operative time was 240 min. Cold ischemia time was 50 min. 
Average kidney temperature was 23.7ºC. Blood losses were negligible. The patient was discharged after 72 hours. No 
major changes in serum creatinine were found during the follow-up. Final pathology revealed a clear cell renal cell car-
cinoma, pT1a, ISUP grade 2 in most of the tumors but one ISUP grade 3. Surgical margins were negative.
Conclusions: Combined TP and RP is a feasible alternative for the treatment of multiple renal tumors. It’s safe and effec-
tive, allowing the use of intracorporeal hypothermia which may improve postoperative renal function. Consistent experi-
ence is needed before embarking on this surgery.

ABBREVIATIONS

VHL = Von Hipple-Lindau
TP = Transperitoneal
RP = Retroperitoneal
MRI = Magnetic Resonance Image
IVC = Inferior Vena Cava
MAL = Mid Axillary Line
ISUP = International Society of Urological Pathology
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