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EDITORIAL
IN THIS ISSUE

This is the first issue of 2019, a special 
year for International Brazilian Journal of Uro-
logy. It will complete 45 years of uninterrupted 
publication of our magazine. This is a land-
mark, since Int Braz J Urol is a journal always 
supported by the Brazilian Society of Urolo-
gy, without the aid of any other publishing 
company. Also, this is an open access journal 
that has never charged the authors for any pu-
blishing fee.

 In the end of the current year, my se-
cond and last term as Editor in Chief will end, 
according to the Internal Regiment of SBU. We 
will begin the process of selecting a new Edi-
tor, who will edit Int Braz J Urol with me du-
ring the second semester and will assume the 
position in January, 2020.

It has been an honor and a pleasure to 
edit this Journal, along with an excellent group 
of Associated Editors, with renowned and par-
ticipative Consulting Members, and a high 
quality technical group for support. In 2018, 
we received 762 papers from Brazil and several 
parts of the Word. Our 1,232 reviewers evalua-
ted and accepted 169 articles. Many authors of 
good papers could not publish their work at Int 
Braz J Urol due to limited space, and we thank 
them all for choosing our Journal to publicize 
their research. 

The reviewers deserve a special atten-
tion. They are the soul of any scientific journal, 
since it is a voluntary and most of the times 
anonymous job, almost exclusively performed 
in the name of the art of Science and scientific 
publication. To all of them, my sincere ackno-
wledgment.  

 As in every year, Int Braz J Urol an-
nounces the most effective reviewers. Eva-
luation is based on the number of evaluated 
papers, number of accepted invitations for re-
vision, time to review and quality of revision. 
In 2018, these are the six more effective re-
viewers: Victor Espinheira Santos, MD, (Núcleo 
de Urologia, Hospital da Bahia, Brazil); Sari-
ca Kemal, MD, (Department of Urology, Kartal 
Dr. Lufi Kirdar Training and Research Hospi-
tal, Turkey); Giovani Marchini, MD, Divisão 
de Urologia, Hospital das Clínicas da Faculda-
de de Medicina da Universidade de São Paulo, 
SP, Brazil); Aley Talans, MD, (Departmento de 
Radiologia, Hospital das Clínicas da Faculda-
de de Medicina da Universidade de São Paulo, 
SP, Brazil); Victor Tonso, MD, (Departamento de 
Radiologia e Diagnóstico por Imagem, Hospi-
tal Israelita Albert Einstein, SP, Brazil). Trushar 
Patel, MD, (Department of Urology, University 
of South Florida) was elected the  best reviewer 
of the videos section. 

Int Braz J Urol Annual Report - 2019 and new Editor
_______________________________________________
Sidney Glina 1

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

_______________________________________________________________________________________
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The former “Jornal Brasileiro de Urologia” 
was founded in 1974 as a scientific periodic were 
the Brazilian urologists could publish their work. 
Over the years, it became an International Journal, 
changed its name, was indexed in the main interna-
tional database and gained the World, maintaining 
its Brazilian characteristics. I am sure that every 
Brazilian urologist must be proud of these 45 years! 
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EDITORIAL

One of my distinct honors as the editor of 
the video section is to reflect on the prior year and 
to highlight some of our major accomplishments 
and contributions, with once again our submit-
ting authors highlighting the incredible surgical 
talents and innovation being adopted across the 
world. In this regard, I am pleased to once again 
share with you the selection of the three best vi-
deos of the year, with the criteria for selection 
being the accepted videos that most vividly de-
pict the creative approaches to surgery within our 
field, with the ultimate goal of optimizing patient 
related outcomes. In this regard, I am pleased to 
announce the 1st prize selection being the video 
by Luciano Favorito et al. from the Hospital Fe-
deral de Lagoa in Rio de Janeiro, Brazil entitled 
“Double inlay plus ventral onlay buccal mucosa 
graft for simultaneous penile and bulbar urethral 
stricture” (available at. http://www.intbrazjurol.
com.br/pdf/vol44n04/Favorito_838_839.pdf). The 
authors beautifully depict how long multifocal 
(3.5 cm and 3 cm, respectively) penile and bulbar 
can be approached using a ventral onlay buccal 
graft technique in a very successful manner. The 
authors highlight that although a number of sur-
gical options for caring for such patients exists, 
the present approach is very well suited for mana-
ging such complex urethral reconstructive cases. 
Our selection for the 2nd prize is awarded to the 
video by Wilson Lin et al. from Yeshiva University 
Albert Einstein College of Medicine in New York, 
USA entitled “Addressing the challenges of reope-

rative robotic-assisted sacrocolpopexy” (available 
at. http://www.intbrazjurol.com.br/pdf/vol44n06/
Lin_1263_1264.pdf). The authors highlight seve-
ral important surgical concepts in this video in-
cluding that minimally invasive robotic surgery 
remains a feasible surgical option in patients ha-
ving undergone multiple abdominal and pelvic 
surgeries in the setting of pelvic organ prolapse. 
Furthermore, there are some very useful technical 
points and considerations that are disseminated in 
this video and would encourage surgeons tackling 
such cases to review and possible adopt some of 
these surgical refinements into their armamenta-
rium. The 3rd prize for best video of the year goes 
to the video entitled “Step by step male to fema-
le transsexual surgery” (available at. http://www.
intbrazjurol.com.br/pdf/vol44n02/Silva_407_408.
pdf) by Rodrigo Uliano Moser da Silva et al. from 
Hospital de Clinicas de Porte Alegre from Brazil. 
The very skilled surgeons within this group have 
performed 174 such procedures as is highlighted 
and artfully depicted in the respective sequential 
technical steps that are encompassed within such 
complex surgical procedures. These are surgical 
procedures that unquestionably should be perfor-
med at a few select centers across the world and 
those programs entertaining the development or 
refinement of their transsexual surgical program 
should consider benchmarking this video as the 
reference on how this surgery can be accompli-
shed in an optimal manner in terms of surgical 
outcomes and patient satisfaction.
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Lastly, I would like to announce a new 
selection as part of this annual editorial which 
is to select the reviewer of the year for our sec-
tion. Before doing so, I would like to acknowled-
ge and recognize the meaningful contributions 
of all our reviewers who have meticulously re-
viewed all video submissions and resubmissions 
in a timely manner making thoughtful recom-
mendations and selecting only those deemed of 
greatest clinical merit for inclusion within our 
journal. In this regard, I am pleased to announ-
ce that Dr. Trushar Patel, assistant professor of 
urology and program director, department of 
urology, University of South Florida as our se-
lection for reviewer of the year. Trushar is not 

only an exceptionally skilled robotic surgeon 
conducting complex oncologic and reconstruc-
tive cases but has done so while being a very 
dedicated reviewer for the video section over 
the past several years and always providing 
great insight and practical viewpoints in his 
video reviews. Very much appreciate all of his 
work and assistance over the prior years and 
congratulate him on this recognition.

Finally, I would like to thank all of our re-
aders and contributors for their limitless efforts to 
continually improve surgical techniques and ap-
proaches. May this be a very happy and healthy 
holiday period for all of you and your families, with 
our very best wishes in 2019!
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Prostate cancer is still the most frequently 
diagnosed cancer in American men despite a 7.6% 
decrease in cancer incidence between 2011 and 
2014 (1). In Brazil, about 68,220 men are expected 
to be diagnosed with prostate cancer in 2018 (2).

Recently, a consensus on the use and in-
dications of Hypofractionated Radiation Therapy 
(hRT) or Ultrahypofractionation radiotherapy, also 
referred to “extreme hypofractionation”, “stereo-
tactic ablative body radiation therapy” and “stereo-
tactic body radiation therapy” (SBRT) for Localized 
Prostate Cancer (PCa) from the ASTRO, ASCO, and 
AUA were published (3-5).

This consensus was based on key questions 
that addressed the indications of the different sche-
dules of hypofractionation for the different risk 
groups of PCa when compared to conventionally 
fractioned external beam radiotherapy (EBRT), 
using daily fractions of 180-200 cGy given in 7 to 
8  weeks, for doses up to 7,800 cGy.

Several studies have already provided evi-
dence for the efficacy of dose-escalation on bio-
chemical control (BC) of PCa and results from ran-
domized trials (RCTs) have shown a direct relation 
between increasing the radiation dose given to the 
prostate and/or seminal vesicles and BC (6-9); ho-
wever, randomized data comparing different me-
thods of dose escalation are sparse (10).

Unfortunately the consensus on the use of 
hRT did not include forms of hypofractionation 
that combine different techniques of radiation like 

EBRT associated to brachytherapy, using either 
high or low dose rate sources. The role of high dose 
rate (HDR) brachytherapy in the treatment of men 
with PCa is not well defined, but the results of the 
trials mentioned above have shown that escalated 
doses are superior to conventional doses to achieve 
BC in all risk groups of PCa. HDR brachyteharpy 
can escalate the dose given to the prostate by the 
combination with EBRT and has also the potential 
biological advantage through the delivery of doses 
in higher levels than the ones evaluated in the pu-
blished consensus (11). Mature data published have 
already evaluated the 10-year outcomes of inter-
mediate- and high-risk patients noting a clear dose 
response by increasing the dose escalation through 
HDR doses (12). The results of the first randomized 
prospective trial addressing dose escalation using 
an HDR and EBRT were published in 2012, noting 
18% increase in the disease specific survival for pa-
tients who had combined modality treatments (p = 
0.04), reflecting a 31% reduction in the risk of re-
currence (p = 0.01) and no evidence of an increase 
in long-term severe morbidity (13).

Moderate hRT was defined in that guideline 
as treatments given with fractions size between 240 
cGy and 340 cGy per day, three to five times a week 
over 3.8 to 5.6 weeks. SBRT was defined as EBRT ad-
ministered with fractions size of more than 500 cGy 
independent of considerations of technique used.

The literature has four large prospective RCTs 
and additional single institution RCTs demonstrating 
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that hRT provides BC that is similar to EBRT. It is 
also important to point out that, despite a limited 
follow-up beyond five years for most RCTs, a small 
increased risk of acute gastrointestinal toxicity is 
observed, but with similar late gastrointestinal risk. 
No additional acute and late genitourinary toxicity 
with hRT was noted (14-23).

It is important to highlight the fact that the 
optimal radiation regimen still cannot be determi-
ned since most of the multiple fractionation sche-
mes evaluated in clinical trials have not been com-
pared in parallel. Regimens of 6,000 cGy and 7,000 
cGy, given in 20 and 28 daily fractions, respectively 
are the most frequent found in the literature.

Information regarding dose constraints is 
also conflicting, but three trials published reported 
constraints for bladder and rectum on solid con-
tours (9, 24, 25).

To date, there are no published efficacy and 
toxicity data from RCTs comparing SBRT and con-
ventionally fractionated EBRT, nor specific normal 
tissue constraints. Most of published results apply 
to patients with prostate volumes up to 100 cm3 
and with mild to moderate urinary symptoms at 
baseline. Doses of 3,500 to 3,625 cGy given in 5 
fractions of 700 to 725 cGy are recommended, and 
on plan evaluations at least two dose-volume cons-
traint points for rectum and bladder shall be used 
(26, 27).

The quality of evidence of each recommen-
dation statement was categorized on the grade gui-
delines published by Balshem et al. (28) as high, 
moderate, low, or very low, indicating:

a) “High: the panel was very confident that 
the true effect lies close to that of the estimate of 
the effect;

b) Moderate: the panel was moderately 
confident in the effect estimate: The true effect 
is likely to be close to the estimate of the effect, 
but there is a possibility that it is substantially 
different;

c) Low: the panel confidence in the effect 
estimate is limited: The true effect may be subs-
tantially different from the estimate of the effect;

d) Very Low: the panel has very little confi-
dence in the effect estimate: The true effect is likely 
to be substantially different from the estimate.”

The following questions were addressed;

Key Question 1 – hRT is indicated for the follo-
wing risk groups of PCa.

1A - For low-risk prostate.
• Recommendation strength: Strong
• Quality of evidence: High
• Consensus: 100%

1B - For intermediate-risk prostate.
• Recommendation strength: Strong
• Quality of evidence: High
• Consensus: 100%

1C - For high-risk prostate (not receiving 
pelvic lymph nodes irradiation).

• Recommendation strength: Strong
• Quality of evidence: High
• Consensus: 94%

Key Question 2 – Men should be counseled about 
the small increased risk of acute gastrointestinal 
(GI) toxicity with hRT?

• Recommendation strength: Strong
• Quality of evidence: High
• Consensus: 100%

Key Question 3 – Regarding patient age, associa-
ted comorbidity, anatomy, or urinary function and 
regimens of 60 Gy and 70 Gy, given in 20 and 28 
daily fractions.

3A – The optimal regimen cannot be de-
termined. 

• Recommendation strength: Conditional
• Quality of evidence: Moderate
• Consensus: 100%
3B – one moderately hypofractiona-

ted regimen is not suggested over another and 
hRT regimens do not appear to be impacted by 
patient age, comorbidity, anatomy, or urinary 
function.

Recommendation strength: Conditional
• Quality of evidence: Moderate
• Consensus: 100%

Key Question 4 – SBRT and risk groups of PCa.
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4A - for low-risk prostate SBRT may be 
offered as an alternative to conventional fractio-
nation.

• Recommendation strength: Conditional
• Quality of evidence: Moderate
• Consensus: 88%

4B - for intermediate-risk prostate SBRT 
may be offered as an alternative to conventional 
fractionation.

• Strength of recommendation: Conditional
• Quality of evidence: Low
• Consensus: 94%

4C - for high-risk prostate SBRT may be 
offered as an alternative to conventional fractio-
nation.

• Strength of recommendation: Conditional
• Quality of evidence: Low
• Consensus: 94%

Key Question 5 - SBRT may be offered to low- 
and intermediate-risk patients with prostate si-
zes less than 100 cm3.

• Recommendation strength: Conditional
• Quality of evidence: Moderate
• Consensus: 88%

Key Question 6 - regarding normal tissues cons-
traints.

Statement: At least two dose-volume 
constraint points for rectum and bladder should 
be used for hRT or SBRT: one at the high-dose 
end (near the total dose prescribed) and one in 
the mid-dose range (near the midpoint of the total 
dose).

• Recommendation strength: Strong
• Quality of evidence: Moderate
• Consensus: 100%

Key Question 6 –  the associated margin defini-
tions for the target.

Most commonly reported margins describe 
an isotropic 5 mm expansion around the CTV with 
the exception of a 3 mm posterior expansion.  So, 
it is not recommended to use margins that deviate 
from those already published and used as referen-
ces in the consensus.

• Recommendation strength: Strong
• Quality of evidence: Low
• Consensus: 100%

Key Question 7 – Image guided radiothera-
py (IGRT) should be universally recommended 
when delivering hRT or SBRT.

• Recommendation strength: Strong
• Quality of evidence: Moderate
• Consensus: 100%

Key Question 8 – Non-modulated techniques are 
not recommended when delivering hRT or SBRT.

• Recommendation strength: Strong
• Quality of evidence: Moderate
• Consensus: 100%
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ABSTRACT
 

Purpose: To systematically assess the effectiveness and safety of retrograde flexible 
ureteroscopy (FURS) versus percutaneous nephrolithotomy (PCNL) in treating interme-
diate-size renal stones (2-3cm).
Materials and Methods: PubMed, Ovid MEDLINE, Web of Science, Cochrane Central 
Register of Controlled Trials (CENTRAL) and EMBASE were researched to identify rele-
vant studies up to May 2018. Article selection was performed through the search strat-
egy based on Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
criteria. The Newcastle-Ottawa Scale was applied to assess the methodological quality 
of case-control studies.
Results: Six retrospective case-controlled trials were included for meta-analysis. The 
pooled results showed that PCNL was associated with a higher initial stone-free rate 
(SFR). After more complementary treatments, FURS provided a final SFR (OR: 1.69; 
95% CI, 0.93-3.05; P = 0.08) comparable to that achieved by PCNL. PCNL was as-
sociated with a higher rate of overall intraoperative complications (OR: 1.48; 95% CI, 
1.01-2.17; P = 0.04) and longer hospital stay (MD: 2.21 days; 95% CI, 1.11 to 3.30; P < 
0.001). Subgroup analysis by Clavien-graded complication showed PCNL had signifi-
cantly higher rates of minor complications (OR: 1.58; 95% CI, 1.04-2.41; P = 0.03). No 
significant difference was noted in major complications (OR: 1.14; 95% CI, 0.53-2.45; 
P = 0.73) or operative times (MD: -9.71 min; 95% CI, -22.02 to 2.60; P = 0.12).
Conclusions: Multisession FURS is an effective and safe alternative to PCNL for the 
management of intermediate-size renal stones (2-3cm). It is advisable to balance the 
benefits and risks according to the individual characteristics of patients and to decide 
with patients by discussing the advantages and disadvantages of each procedure.
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INTRODUCTION

Currently, percutaneous nephrolithotomy 
(PCNL) is recommended as the first-line treatment 
of choice for renal stones more than 2cm in dia-

meter. Due to its high efficiency (1), it continues 
to have non-negligible morbidity effects such as 
bleeding requiring angio-embolization, urinoma 
and organ injury, although rare (2, 3). With the 
technological advances in flexible ureteroscopy 
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(FURS), coupled with the development of laser li-
thotripsy systems and novel endoscopic baskets, 
FURS allows urologists to deal with lower calix 
stones or even complex renal stones through the 
natural orifice and achieve an acceptable stone-
-free rate (SFR) (4). There may be a subset of pa-
tients with intermediate-size renal stones (2-3cm) 
who are amenable to retrograde FURS, whether or 
not PCNL is contraindicated. Several studies have 
reported the comparison of PCNL and FURS to 
manage 2-3cm renal stones, but inconsistences in 
findings across individual controlled studies have 
raised concerns as to whether FURS provides a 
stone-free rate (SFR) comparable to that achieved 
by PCNL and with fewer complications. Hence, 
we performed the first meta-analysis to assess the 
effectiveness and safety of FURS versus PCNL in 
the treatment of 2-3cm renal stones.

MATERIALS AND METHODS

Data Sources and Search
We searched PubMed, Ovid MEDLINE, Web 

of Science, Cochrane Central Register of Con-
trolled Trials (CENTRAL) and EMBASE to identi-
fy relevant studies up to May 2018. The search 
strategy was done by two authors independently 
with the following search terms: (percutaneous 
nephrolithotomy OR percutaneous lithotripsy OR 
micropercutaneous nephrolithotomy OR PCNL OR 
mini-PCNL) AND (retrograde intrarenal surgery 
OR flexible ureteroscopy OR RIRS OR FURS) AND 
(renal calculi OR renal stones OR nephrolithiasis). 
A reference list of studies included in the synthesis 
and analysis was also screened to identify additio-
nal reports.

Study Selection
Article selection was performed indepen-

dently according to the process based on Preferred 
Reporting Items for Systematic Reviews and Meta-
-Analyses (PRISMA) guidelines (5). Inclusion cri-
teria for final selected studies were as follows: (1) 
language limited to English; (2) renal stones were 
2-3cm in diameter, with no location and number 
restriction; and (3) original comparative studies 
reporting at least one of the following outcomes 

of both PCNL and FURS: SFR, treatment session, 
operation time, overall complications, or Clavien 
grade complication (6). However, studies fulfilling 
any of the following exclusion criteria were ex-
cluded: (1) inclusion of pediatric patients (< 18 
years old) and (2) studies published as conference 
abstracts or posters.

Quality Assessment
According to the widely used criteria pro-

vided by the Oxford Centre for Evidence-Based 
Medicine (7), the Newcastle-Ottawa Scale (NOS), 
with scores ranging from 0 to 9, was applied to 
assess the methodological quality of case-control 
studies (8). The items of the NOS for case-control 
studies contain selection, comparability and expo-
sure. A score of 3 points or less was judged as low 
quality; scores of 4-5, as moderate quality; and 
scores of 6 points or more, as high quality. The 
methodological quality was rated for each inclu-
ded study by two authors independently, and any 
discrepancies were resolved by discussion or by 
consulting a third author.

Data Extraction and Analysis
 Data were extracted independently using 

standard data extraction forms. We did not find 
repetitive publication of any study during the data 
abstraction. Odds ratios (ORs) were used for the 
binary variables, and mean differences (MDs) were 
used for the continuous parameters and presen-
ted as the means and standard deviations if the 
scales among studies were consistent. Otherwise, 
the standardized mean difference (SMD) was used. 
Heterogeneity among studies was identified with 
the inconsistency (I2) and χ2 statistical methods. 
An I2 value > 50% or P value < 0.10 indicated 
significant heterogeneity (9). Where heterogeneity 
among studies was not detected, pooled estimates 
were calculated with a fixed-effect model (Mantel-
-Haenszel method) (10). If significant heterogenei-
ty was detected, a random-effect model (DerSimo-
nian-Laird method) (11) was used, and sensitivity 
analysis was applied to explore the reliability of 
the results by omitting a specific study each time. 
A Z test was used to determine the pooled effects, 
and a P value > 0.05 indicated no statistical sig-

http://ovidsp.tx.ovid.com/sp-3.25.0a/ovidweb.cgi?&Controlled+Vocabulary=Mapping|0&Return=mapping&S=CGJMFPBOFDDDCOKHNCGKDDFBGGGAAA00
C:/Users/Administrator/AppData/Local/Youdao/Dict/Application/6.3.69.8341/resultui/frame/javascript:void(0);
C:/Users/Administrator/AppData/Local/Youdao/Dict/Application/6.3.69.8341/resultui/frame/javascript:void(0);
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nificance (12). A funnel plot was routinely cons-
tructed to evaluate publication bias (13). All data 
analysis was performed with Review Manager 
Software (RevMan v.5.3, Cochrane Collaboration, 
Oxford, UK) and STATA 12.0 (Stata Corp LP, Col-
lege Station, TX, USA).

RESULTS

Search results and Study Characteristics
As illustrated in Figure 1, 657 studies were 

initially identified, and a total of 6 retrospective 
case-controlled trials (rCCTs) were eligible for fi-
nal inclusion, all of which were full-text articles. 

We did not find any additional records identified 
through reference lists. The baseline characteris-
tics of the 6 studies are shown in Table-1. Basic 
characteristics, such as age, sex ratio, body mass 
index, stone size and stone location, were descri-
bed as comparable between the two groups accor-
ding to each study. Some variation of inclusive 
criteria among studies was observed, and patients 
with multiple stones were excluded in 2 studies 
(14, 15). Furthermore, as for stone location, 2 stu-
dies only included renal pelvis stones (16) and 
lower calyceal stones (15), respectively, and no 
location restriction was noted in the rest of the 
included studies. Only 1 study included patients 

Figure 1 - Preferred Reporting Items for Systematic Reviews and Meta-analyses flow of study selection.
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with either functional or anatomical solitary 
kidneys (15). Inconsistency in the definition of 
SFR was observed among the included studies, 
and one study reported that a residual fragment 
< 4mm in diameter was considered an insig-
nificant clinical fragment (17). The rest of the 
included studies defined a residual fragment < 
2mm as an insignificant clinical fragment. The 
imaging techniques used to determine the SFR 
varied and included CT (computer tomography), 
US (ultrasound) and KUB (X-ray of the kidney, 
ureter and bladder). The surgical techniques for 
PCNL varied in terms of image guidance, dilator, 
sheath size, and lithotripsy technique. Regar-
ding the FURS techniques, the variations among 
studies were dilator and laser setting (Table-2).

Study quality
 According to the Newcastle-Ottawa Sca-

le (NOS), the methodological quality of the six 
rCCTs was judged to be high (LE 3b; NOS: 6 of 
9 points) (14, 16-19) and medium for 1 rCCT 

(LE 3b; NOS: 5 of 9 points) (15). The risk of bias 
assessment for each included rCCT is illustrated 
in Table-3.

META-ANALYSIS

Stone-free rate
Comparison of the initial SFR between 

the two groups was reported in five studies (14-
16, 18, 19), and the pooled result indicated that 
compared to FURS, PCNL provided a significan-
tly higher initial SFR (OR: 4.00; 95% CI, 2.58-
6.20; P < 0.001, Figure-2A) without detection 
of statistical heterogeneity (I2 = 0%). In terms 
of final SFR after multiple sessions, five stu-
dies had enough data available for this measure 
and thus were included in the analysis (14, 15, 
17-19). The pooled result showed that multiple-
-session FURS provided a final SFR comparable 
with that of PCNL (OR: 1.69; 95% CI, 0.93-3.05; 
P = 0.08, Figure-2B), without the detection of 
statistical heterogeneity (I2 = 0%).

Table 2 - An overview of techniques applied in PCNL and RIRS.

Study PCNL technique RIRS technique

Imaging Dilator
Sheath 

size
Lithotripsy 
technique

Nephrostomy 
tube

Dilator UAS Ureteroscope
Laser setting (fiber, 
energy, frequency, 

power)

DJ
stent

Hyams et al. 
(2009) (17)

X-ray Balloon NR
Pneumatic/ 

Ultrasonic/Laser
R Balloon (S) S flexible NR R

Pan et al. 
(2013) (14)

X-ray Amplatz 18F NR R
Rigid 

ureteroscopy
12F (S)

5.3F/6.9F, 
flexible

0.8-1.2 J, 8–10 Hz R

Zengin et al. 
(2015) (16)

X-ray Amplatz 30F Pneumatic R
Rigid 

ureteroscopy
11/13F (R) 7.5F, flexible NR NR

Pieras et al. 
(2017) (18)

US
Balloon/

Metal
24F NR R

Semirigid 
ureteroscopy

11/13/15F 
(R)

flexible
270 µm, 0.4-0.8 J, 

800-1200 Hz
R

Zhang et al. 
(2018) (15)

X-ray/US Amplatz 16/18F Laser R
Semirigid 

ureteroscopy
14 F (R) 7.5F, flexible

200 µm, 20 W, 0.6-
1.0 J, 10-20 Hz

R

Chen et al. 
(2018) (19)

X-ray Amplatz 18/20F Laser R
Semirigid 

ureteroscopy
12F flexible

200 µm, 12–20 W, 
14–20 Hz

R

DJ = double J ureteral stent; NR = not reported; R = routine; S = selective; UAS = ureteral access sheath; US = ultrasound
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Complementary treatments
Four studies with data available for the 

combination reported the number of patients 
needing complementary treatment (14, 15, 18, 
19). The meta-analysis showed that the FURS 
group was associated with significantly more 
complementary treatments (OR: 0.32; 95% CI, 
0.21-0.49; P < 0.001, Figure-2C), with the detec-
tion of low statistical heterogeneity (I2 = 17%).

Complications
Five included studies had enough data re-

levant to intraoperative complications (14-16, 18, 
19). The pooled results showed that PCNL was as-
sociated with a significantly higher rate of overall 
complications (OR: 1.48; 95% CI, 1.01-2.17; P = 
0.04, Figure-3A) without detection of statistical 
heterogeneity (I2 = 0%). Subgroup analysis by 
Clavien-graded complication (6) illustrated that 
PCNL had a significantly higher rate of minor 
complications (OR: 1.58; 95% CI, 1.04-2.41; P = 
0.03, Figure-3B) and no significant difference in 
major complications (OR: 1.14; 95% CI, 0.53-2.45; 
P = 0.73, Figure-3C). Regarding each complica-
tion, enough data for meta-analysis were only 
available for bleeding needing transfusion. The 
pooled results based on five studies showed that 
PCNL was associated with a significantly higher 
rate of transfusion (OR: 7.63; 95% CI, 2.01-28.94; 
P = 0.003, Figure-3D).

Operative time
Five included studies provided enough data 

available on operative times (14-16, 18, 19). High he-
terogeneity (I2 = 90%) among studies was identified; 
thus, a random-effect model was used. The pooled 
results showed no significant difference between the 
two groups with regard to operative time (MD: -9.71 
min; 95% CI, -22.02 to 2.60; P = 0.12, Figure-4A).

Hospital stay
 Four included studies had enough data rele-

vant to hospital stay (14, 16, 18, 19). High heteroge-
neity (I2 = 96%) among studies was identified, so a 
random-effect model was used. The result of meta-
-analysis indicated that PCNL was associated with a 
significantly longer length of hospital stay (MD: 2.21 
days; 95% CI, 1.11 to 3.30; P < 0.001, Figure-4B).

Publication bias and sensitivity analysis
 The funnel plots did not show any visual 

publication bias (Figure-5). The results of sensitivity 
analysis showed that the outcome of overall compli-
cations was unstable, while the others were stable (Fi-
gure-6), even though significant heterogeneity was 
detected in both operative time and hospital stay.

DISCUSSION

In our current study, the synthesis results 
showed that PCNL offered an initial SFR superior 

Table 3 - Risk of bias assessment for included retrospective controlled trials.

Study
Selection Comparability Exposure

Scores
a b c d e f g h i

Hyams et al.(2009) ★ ★ ★ ★ ★ ★ 6

Pan et al.(2013) ★ ★ ★ ★ ★ ★ 6

Zengin et al. (2015) ★ ★ ★ ★ ★ ★ 6

Pieras et al. (2017) ★ ★ ★ ★ ★ ★ 6

Zhang et al. (2018) ★ ★ ★ ★ ★ 5

Chen et al. (2018) ★ ★ ★ ★ ★ ★ 6

a = adequate case definition; b = representativeness of the cases; c = selection of controls; d = definition of controls; e = study controls for the most important factor; f = 
study controls for any additional factor; g = ascertainment of exposure; h = some methods of ascertainment for cases and controls; and i = non-response rate
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to retrograde FURS in the management of 2-3cm 
renal stones, which was consistent with most of 
the included studies. The potential reasons for 
one-stage FURS with a relatively lower SFR may 
be that residual fragments are more likely to re-
present a cluster of clinically insignificant frag-
ments, in addition to the inherent shortcomings 
of current FURS techniques and systems, such as 
limited working channels and the flexibility of 
ureteroscopy (20). To improve the initial SFR of 
FURS, Bryniarski et al. introduced the method by 
changing the position of the patient to relocate lo-

wer pole stones (21). Both Mulţescu et al. and Cho 
et al. recommended that dusting then fragmentation 
can be better for stones larger than 1cm because the 
dust may hinder visualization of the clear operati-
ve field and the difficulty of differentiating a small 
fragmented stone in the midst of dust (20, 22). Kuo 
et al. suggested that small fibers (200-270μm) are 
superior to larger ones (365μm), because they facili-
tate flexibility and fluid irrigation without decreasing 
fragmentation efficacy (23). Chen et al. introduced a 
novel method to aspirate the fragments directly by va-
cuum aspiration UAS combined with artificial water 

Figure 2 - Forest plots illustrating meta-analysis of (A) initial SFR; (B) final SFR; and (C) multiple treatments.
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Figure 3 - Forest plots illustrating meta-analysis of (A) overall complications; (B) minor complications; (C) major 
complications; and (D) transfusion rates.

circulation created by injecting saline into the tail 
end of the ureteral catheter (19), which also helped 
decrease the operative time due to the decreased use 
of baskets. In the foreseeable future, improvements 
in laser fibers with higher-energy transport and 

the combination of higher flexibility and a smaller 
caliber of endoscopes will probably allow us to 
greatly improve the SFR of one-session FURS.

Inconsistency in whether FURS provided a 
final SFR comparable to that achieved by PCNL 
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was noted among the included studies. Zengin et 
al. reported that the final SFRs were 95.5% in the 
PCNL group and 80.6% in the FURS group-1 mon-
th post operation, while Chen et al. reported that 
the FURS group was similar to the PCNL group 
regarding the final SFR (89.1 vs. 92.5%). We may 
accept the inconsistency with reservation, because 
a satisfied SFR could be achieved by multisession 
FURS, which was evidenced by the latest study 
reporting that the SFR of single-session FURS was 
67.2% and the final SFR achieved after multises-
sion procedures was 89.1% (19). This result has 
been reinforced by similar studies (21, 24, 25). 

Additionally, the decision for axillary treatment 
was largely influenced by surgeon preferences 
and individual patient preferences. In our current 
meta-analysis, the forest plot showed that FURS 
offered a final SFR comparable to that achieved 
by PCNL at the expense of more axillary proce-
dures, indicating that multisession FURS was as 
an effective alternative choice to PCNL for the 
management of 2-3cm renal stones. Kang et al. 
performed a meta-analysis comparing the final 
SFR between FURS and PCNL in treating renal 
stones > 2cm in diameter and found that PCNL 
was superior to FURS (RR: 1.11; 95% CI 1.02-

Figure 4 - Forest plots illustrating meta-analysis of (A) operative time and (B) hospital stay.

Figure 5 - Funnel plot of comparison regarding (A) final SFR and (B) overall complications.
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1.21, P < 0.014), with significant heterogeneity 
(26). The inconsistency may be caused by the 
included studies with different stone burdens, 
where a substantial amount of variation in sto-
ne diameter ranging from 2cm to 4cm or even 
larger was noted in the previous meta-analysis 
of Kang et al., because the stone volume would 
multiply with the increase in diameter.

Some postoperative complications were 
unique to each group, and those unique to PCNL 
were bleeding needing transfusion or even embo-
lization, prolonged urine leaks and pelvic perfora-
tion, whereas ureteral injuries and ureteral strictu-
res were unique to FURS. Hence, we compared the 
Clavien-graded complications (6) and found that 
PCNL was associated with a significantly higher 
rate of transfusion, leading to a higher inciden-
ce of minor complications and overall complica-
tions. The potential risk of bleeding secondary to 
PCNL should be taken into serious consideration, 
especially in patients with solitary kidneys. These 
patients are at a higher risk of acute renal fai-
lure when treated with PCNL than patients with 
bilateral kidneys, because they are more likely to 
suffer bleeding needing embolization as a con-
sequence of the compensatory hypertrophy (27). 
Additionally, urinary obstruction by blood clots 
(28) and functional parenchymal loss after PCNL 
deteriorate the function of a solitary kidney. Bai 
et al. observed that FURS was a safe alternative 
to PCNL in patients with solitary kidneys, repor-

ting that 11.7% (7/60) of patients treated with 
PCNL encountered bleeding requiring transfusion, 
but no patient (0/56) in the FURS group required 
transfusion (29). Additionally, Giusti et al. as well 
as Shi et al. also confirmed the sufficient safety 
of FURS in patients with solitary kidneys (28, 30). 
Regarding the major complications (Clavien gra-
des III and IV), they were closely related to serious 
bleeding secondary with PCNL, while they were 
closely related to urosepsis with FURS. The current 
meta-analysis showed that there were no signifi-
cant differences in major complications. Theoreti-
cally, larger renal stones resulted in a significan-
tly longer operation time, which largely increased 
the risk of urosepsis secondary to FURS. Without 
prompt management, sepsis would be dangerous 
and even life-threatening. Somani et al. analyzed 
complications associated with ureterorenosco-
py based on the CROES database with a total of 
11.885 patients and found that one cause of death 
(1 / 5) was described as sepsis during the 3-month 
follow-up period (31). Blackmur et al. found that 
positive urine culture and large stone size were 
significantly associated with postoperative uro-
sepsis by matched-pair analysis (32). Thus, it is 
vital to get preoperative microbiological evalua-
tion and limit the surgical time to no more than 
90-120 minutes during the FURS procedure (33).

Generally, SFR and complications are eva-
luated as the primary factors affecting clinical de-
cisions. When we take the efficacy quotient (EQ) 

Figure 6 - Sensitivity analysis of comparison regarding (A) final SFR and (B) overall complications.
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into consideration during the decision making, it 
favors PCNL with a higher EQ due to a simi-
lar final SFR and a lower retreatment rate (30). 
Further, considering the multiple-session FURS 
with comparable final SFR and lower rates of 
bleeding as well as shorter recovery time, multi-
session FURS is an effective and safe alternative 
to manage intermediate-size renal stones in pa-
tients with contraindications to PCNL. Cost and 
outcome analysis may also help us make deci-
sions for the treatment of moderate renal sto-
nes. Pan found that the initial medical expen-
diture including hospitalization, laboratory and 
radiology costs favored the FURS group; howe-
ver, counting the retreatment costs in the two 
groups, the total medical expenditure was simi-
lar between the two groups (14), while Hyams et 
al. found that the total cost of PCNL was signi-
ficantly greater than that of FURS when axillary 
procedures were taken into consideration (17). 
There are contradictory conclusions between a 
few reported references due to different medi-
cal settings, a variety of surgical techniques and 
challenges in standardizing costs (14, 17, 34), 
and further studies of the relative costs of these 
procedures are needed. Regardless, it is advisa-
ble to balance the benefits and risks according 
to the individual characteristics of patients and 
to decide with patients by discussing the advan-
tages and disadvantages of each procedure.

The current meta-analysis has several po-
tential limitations. First, all included studies were 
retrospective studies, and the number of included 
cases was relatively small, which may have re-
duced the reliability of the evidence in our meta-
-analysis. Second, we included published referen-
ces but excluded conference abstracts to assess the 
methodology precisely and get detailed data, whi-
ch may have resulted in potential publication bias, 
even though the funnel plot showed no signifi-
cant published bias. Third, the pooled results of 
overall complications should be interpreted with 
caution due to the instability detected by sensiti-
vity analysis, and high heterogeneity was noted in 
several continuous parameters such as operating 
time and hospital stay, even though the sensitivi-
ty analysis showed that the outcomes were stable. 

The heterogeneity may be attributed to the diver-
sity of surgeon experience, perioperative manage-
ment, and techniques, especially for PCNL. Lastly, 
the study was not able to obtain full clinical ou-
tcomes for the complementary treatments. With 
these data being included, it might show different 
results in terms of intraoperative complications, 
operative time and hospital stay.

CONCLUSIONS

PCNL offered a higher initial SFR as well as 
fewer episodes of retreatment. Multisession FURS 
could provide a comparable final SFR and shor-
ter recovery time with fewer overall complications 
in the treatment of intermediate-size renal stones 
(2-3cm), which could indicate that FURS is an 
effective and safe alternative to PCNL in the tre-
atment of patients with intermediate-size (2-3cm) 
renal stones. Therefore, it is advisable to balance 
benefits and risks according to the characteristics 
of individuals and choose the optimal option for 
patients. Nevertheless, further prospective rando-
mized trials are required to confirm the results.
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ABSTRACT
 

Objectives: To ascertain the opinions of North American genitourinary (GU) experts 
regarding inclusion of technologies such as prostate - specific membrane antigen 
(PSMA) and C - 11 choline positron emission tomography (PET) into routine practice.
Materials and Methods: A survey was distributed to North American GU experts. Ques-
tions pertained to the role of PSMA and C - 11 PET in PCa management. Participants 
were categorized as “supporters” or “opponents” of incorporation of novel imaging 
techniques. Opinions were correlated with practice patterns.
Results: Response rate was 54% and we analyzed 42 radiation oncologist respondents. 
17 participants (40%) have been in practice for > 20 years and 38 (90%) practice at 
an academic center. 24 (57%) were supporters of PSMA and 29 (69%) were supporters 
of C - 11. Supporters were more likely to treat pelvic nodes (88% vs. 56%, p < 01) and 
trended to be more likely to treat patients with moderate or extreme hypofractionation 
(58% vs. 28%, p = 065). Supporters trended to be more likely to offer brachytherapy 
boost (55% vs. 23%, p = 09), favor initial observation and early salvage over adjuvant 
radiation (77% vs. 55%, p = 09), and to consider themselves expert brachytherapists 
(69% vs. 39%, p = 09).
Conclusions: There is a polarization among GU radiation oncology experts regarding 
novel imaging techniques. A correlation emerged between support of novel imaging 
and adoption of treatment approaches that are clinically superior or less expensive. Pre 
- existing biases among GU experts on national treatment - decision panels and leaders 
of cooperative group studies may affect the design of future studies and influence the 
adoption of these technologies in clinical practice.
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INTRODUCTION

Prostate cancer (PCa) is the most common 
malignancy in men. Primary management strate-
gies for PCa include surgery or radiation therapy 

(RT). Despite modern surgical and radiation tech-
niques, biochemical recurrence (BCR) rates remain 
relatively high, approaching 20 - 40% regardless 
of management technique (1-3). The ability to de-
tect ever lower levels of prostate-specific antigen 
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(PSA) has improved the ability to identify BCR, 
but localizing the cells that are producing PSA 
is not straightforward. Imaging in the setting of 
recurrent prostate cancer is notoriously challen-
ging. Commonly used imaging modalities such as 
computed tomography (CT) and fluorodeoxyglu-
cose positron - emission topography (FDG - PET) 
have low sensitivity for local recurrence and 
small metastases (4). Even technetium - 99 bone 
scans, the gold standard for detecting osseous 
metastases in men with prostate cancer, perform 
poorly in patients with low PSA. A positive bone 
scan in the absence of high - risk factors is more 
likely to be a false positive (5). Unfortunately, 
once the PSA is high enough for detection by 
traditional methods, the window for clinical in-
tervention may have closed.

 These challenges have led to an interest 
in radionuclides that can identify an actionable 
recurrence earlier in the disease course. Novel PET 
tracers such as C - 11 choline and gallium - 68 la-
belled prostate specific membrane antigen (PSMA) 
have shown promise in early detection of small 
foci of recurrent disease, both local and distant, in 
patients with BCR (6-8). Remarkably, PSMA has 
been able to localize recurrent disease (for lymph 
node involvement) with sensitivity and specificity 
of 94% and 99%, respectively, even at a low PSA 
(9). C - 11 choline has shown similarly encoura-
ging results, with recurrences detected at PSA le-
vels < 1 ng / mL (10, 11).

 A recent review of the clinical utility of 
prostate cancer-specific PET radiotracers has in-
dicated that PSMA is the most sensitive of the 
currently clinically evaluated prostate radiotra-
cers (12).

 The National Comprehensive Cancer Ne-
twork (NCCN) in 2017 recommended consideration 
of C - 11 PET in the setting of detectable PSA af-
ter prostatectomy, BCR after definitive RT, and in 
patients without metastases who are on androgen 
- deprivation therapy (ADT) with a rising PSA. It 
did not make recommendations regarding the use 
of PSMA. What is not known, however, is whe-
ther novel imaging techniques are being adopted 
into routine practice. Genitourinary (GU) oncolo-
gy experts, such as those who serve on decision 

- making committees of cooperative group resear-
ch organizations, lead the field in evidence - ba-
sed investigation and adoption of new diagnostic 
and therapeutic techniques. They also tend to be 
positioned at large, tertiary - care and academic 
medical institutions where novel radionuclides are 
more likely to be available. In this study, we seek 
to query GU oncology experts to assess the opi-
nions and trends of utilization of novel imaging 
techniques.

MATERIALS AND METHODS

Survey design and deployment
 The survey was designed to identify cha-

racteristics of each respondent’s typical practice 
patterns, as well as to assess their knowledge about 
and personal opinions on the role of PSMA and C - 
11 choline PET in PCa management. Eighty - eight 
currently practicing North American GU oncolo-
gy experts, who serve on cooperative group rese-
arch organizations such as NRG Oncology, were 
contacted by email and invited to complete our 
survey. The survey was designed and hosted by 
Research Electronic Data Capture (REDCap) (13). 
The survey contained screening questions to en-
sure respondents were currently practicing, not in 
training, and specialize in GU oncology. The study 
was approved by the institutional review board. A 
copy of the survey is available in the Supplemen-
tary Material.

Selection of practice pattern questions
 Topics for inclusion were selected based 

on their controversy within the field of radiation 
oncology. Many of the practices in question, des-
pite having been studied in large phase III rando-
mized trials, are points of divisiveness amongst 
radiation oncologists and serve as branch points 
for practice patterns. For example, moderate hy-
pofractionation has been proven to be noninferior, 
safe, and more economical than standard fractio-
nation (14), however many experts are still slow to 
adopt this practice. Pelvic lymph node irradiation 
is notoriously controversial in radiation oncology 
(15), and adjuvant vs. early salvage postoperative 
radiation is an area of evolving study (16).
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Statistical analysis

 Descriptive statistical analysis was con-
ducted to describe characteristics of respon-
dents. Participants were categorized as “suppor-
ters” or “opponents” of incorporation of novel 
imaging techniques into routine practice, with 
support of C - 11 choline PET and PSMA PET 
analyzed separately. Opinions regarding novel 
imaging were correlated with practice patterns 
using Fisher’s exact test. McNemar’s test was 
used to test the differences in distribution for 
supporting C - 11 choline and for supporting 
PSMA PET among respondents.

RESULTS

Respondents
 We received 48 responses for a response 

rate of 54%. For comparative studies, we limited 
our analysis to 42 radiation oncologist respon-
dents. Seventeen participants (40%) have been in 
practice for > 20 years and 38 (90%) practice at 
an academic center. Nineteen participants (45%) 
see > 20 patients / month in consultation. Twen-
ty - two respondents (52%) see an even balance 
of intact prostate and post - prostatectomy pa-
tients, and 17 (40%) see primarily intact prostate 
patients. The majority of respondents (35, 83%) 
perform a digital rectal examination (DRE) prior 
to treatment and half of respondents felt that 
DRE changes management. Twenty - five res-
pondents (60%) consider themselves to be expert 
brachytherapists.

Practice characteristics
 The majority of participants (40, 95%) 

recommend active surveillance for patients with 
Gleason 6 disease, and a few (7, 17%) recommend 
it for Gleason 3 + 4 disease. Most respondents (29, 
69%) often treat pelvic lymph nodes in patients 
with localized high risk disease. There was a fair-
ly even split (55% vs. 45%) between whether res-
pondents recommend adjuvant RT or observation 
and early salvage RT, respectively, for patients 
with high risk features. In a similar pattern, 45% 
of respondents recommended the addition of a 

brachytherapy boost for patients with high risk 
disease and no baseline urinary symptoms, whi-
le the remaining 55% would recommend external 
beam radiation and ADT alone. Regarding dose 
and fractionation, 23 (55%) consider standard 
fractionation (78 Gy in 2 Gy fractions or equiva-
lent) to be the default for a patient with Gleason 
3 + 4 disease. Seventeen (40%) chose moderate 
hypofractionation (70 Gy in 2.5 Gy fractions or 
equivalent) as the default, and two (5%) chose ste-
reotactic body radiation therapy (SBRT) / radical 
hypofractionation (5 - 12 fractions). A summary 
of practice characteristics is provided in Table-1.

Novel imaging
 Twenty - seven respondents (60%) were 

already aware that the NCCN recommends consi-
deration of C - 11 PET for patients with prostate 
cancer. The NCCN guidelines were then presented 
to respondents. Following this, a series of ques-
tions was posed to ascertain whether respondents 
agreed with the NCCN recommendations or whe-
ther they felt C - 11 or PSMA PET should be re-
commended in more or fewer situations than the 
current guidelines dictate. Opponents were defined 
as those who answered that novel imaging tech-
niques should not be recommended by the NCCN 
in any situations due to a lack of evidence. Sup-
porters were defined as those who answered that 
novel imaging should be recommended in at least 
some scenarios. Twenty - four (57%) were suppor-
ters of PSMA PET and 29 (69%) were supporters of 
C - 11 PET. Regarding the comparison between the 
two techniques, the majority (27, 66%) feel that 
there is not enough evidence to know whether C - 
11 or PSMA PET is more effective. However, some 
respondents did rank one test above the other, 
with 27% and 5% answering PSMA PET and C - 
11 PET, respectively.

 Even in a group of experts who primarily 
practice at academic centers, the majority of res-
pondents (26, 63%) do not have either C - 11 or 
PSMA PET available at their institution (Figure-1). 
Of those who do have the tests available (Figu-
re-2), 6 (40%) routinely order them for patients, 
and 8 (53%) order them on rare occasion. Of those 
who do not have the tests available (Figure-3), 15 
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(58%) refer patients to centers capable of perfor-
ming them. Six (23%) do not refer, but will use the 
results to guide decision - making if the patient 
previously underwent imaging. The remaining 
19% do not refer and do not use the tests to guide 
decision - making. When asked for reasons why 
they do not order PSMA or C - 11 PET more often, 
providers most frequently answered availability 
(31, 74%). The second most common reasons were 
cost (18, 43%) and lack of evidence (15, 36%). Se-
ven respondents (17%) answered that they do not 

order the scans because they are unsure how to 
interpret them.

Patterns of practice in novel imaging supporters
 Supporters of PSMA PET were more likely 

than opponents of PSMA PET to routinely treat 
pelvic nodes in patients with high risk PCa (88% 
vs. 44%, Fisher’s exact p < 01) and trended to be 
more likely to treat patients with low/intermediate 
PCa with moderate (20 - 28 fractions) or extre-
me (5 - 15 fractions) hypofractionation (58% vs. 

Table 1 - Practice characteristics.

GU Expert Practice Recommendation (n = 42) Participants selecting response n (%)

Active Surveillance (AS)

Recommend AS for GS 6 40 (95)

Recommend AS for GS 3 + 4 7 (17)

Management of oligometastatic PCa

Offer SBRT to oligometastatic patient outside of clinical trial 32 (76)

Prophylactic pelvic irradiation

Treat pelvis in localized high risk patients 29 (69)

Management of pT3 disease after RP

Recommend adjuvant RT for high risk operative patients 23 (55)

Recommend observation and early salvage RT for high risk operative patients 19 (45)

Management of High Risk PCa

Recommend EBRT and ADT 23 (55)

Recommend brachy boost with EBRT and ADT 19 (45)

Fractionation scheme for low / intermediate risk

Recommend standard fractionation (i.e. 1.8-2Gy / fx) 23 (55)

Recommend moderate hypofractionation (i.e. 2.5 - 3Gy / fx) 17 (40)

Recommend SBRT / radical hypofractionation 2 (5)

Management of low risk PCa patient who desires treatment

Recommend EBRT 7 (17)

Recommend brachytherapy 21 (50)

Recommend either EBRT or brachytherapy 14 (33)

GU = genitourinary oncology; PCa = prostate cancer; GS = Gleason score; SBRT = stereotactic body radiation therapy; RT = radiation therapy; ADT = androgen deprivation therapy
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28%, Fisher’s Exact p = 065). Supporters of C - 11 
PET trended to be more likely than opponents of 
C - 11 PET to offer to patients with high risk PCa 
brachytherapy boost (55% vs. 23%, Fisher’s exact 
p = 09), favor initial observation and early salva-
ge over adjuvant radiation in patients with high 
risk features after prostatectomy (55% vs. 23%, 
Fisher’s exact p = 09), and to consider themsel-
ves expert brachytherapists (69% vs. 38%, Fisher’s 
Exact p = 09). Table-2 demonstrates the distribu-
tion of supporters of C - 11 compared with PSMA 
PET, revealing an overall trend to either suppor-
ting or opposing both agents, with very few res-
pondents showing selectivity for PSMA (2 out of 
42) or C - 11 (7 out of 42).

DISCUSSION

 Molecular imaging is a rapidly evolving 
field that is poised to change the paradigm for 

Figure 1 - Pie chart demonstrating the number of respondents 
who have at their institution C - 11 PET, PSMA PET, both of 
these, or neither.

Figure 2 - Of respondents who answered they have C - 11 PET, PSMA PET, or both available at their institution, what is the 
current practice for their use?
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how BCR in PCa is managed. However, with the 
abundance of data revealed by each scan and with 
new research constantly emerging, it can be chal-
lenging to determine if and when these imaging 
techniques should be employed. In this study, we 
surveyed a group of highly specialized GU onco-
logy experts who serve on decision - making com-
mittees of collaborative group research organiza-
tions regarding their opinions and usage of C - 11 
choline and PSMA PET. To our knowledge, this 

study is the first of its kind to ascertain expert opi-
nion on the topic and to correlate those opinions 
with practice characteristics.

 A rising PSA after definitive therapy in a 
patient who otherwise has no evidence of PCa re-
presents a therapeutic challenge. Practitioners ty-
pically use a variety of factors such as PSA level, 
PSA doubling time, Gleason score, and margin 
status to predict whether a patient’s recurrence is 
local or distant. While local salvage therapy does 

Figure 3 - Of respondents who answered they do not have either C - 11 PET or PSMA PET available at their institution, what 
is the current practice for referral?

Table 2 - Distribution of supporters of C - 11 compared with PSMA PET.

C - 11 Supporter C - 11 Opponent Total

PSMA Supporter 22 2 24

PSMA Opponent 7 11 18

Total 29 13 42

McNemar’s Test = p = 0.180

I often refer
I do not refer but will use results

I rarely refer
I do not refer or use results

6
23.08%

3
11.54%

12
46.15%

5
19.23%

I do not refer or use results

I often refer

I rarely refer

I do not refer but will use results
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improve outcomes and provide cure in some pa-
tients (17), men with a persistently elevated PSA 
or those who develop clinically evident metasta-
ses are sentenced to lifelong ADT and its myriad 
side effects. Treatment of a localized recurrence 
may have the potential to spare patients from this 
fate. An emerging area of interest in PCa, among 
other cancers, is the effort to slow disease pro-
gression and potentially offer cure in oligome-
tastatic patients. Though most reports have been 
from small series of patients, initial results are 
promising (18). One would surmise that iden-
tifying oligometastatic patients earlier with 
PSMA or C - 11 PET scans could both identify 
small metastases before they become widespre-
ad, as well as offer the benefit of a smaller and 
more safely ablatable target. In patients who 
have widespread metastases, PSMA ligand - ba-
sed radionuclide therapy is another potentially 
beneficial application of this technology. Small 
series have shown very encouraging results in 
terms of disease response and pain relief, with 
minimal toxicity (19, 20).

 Though the NCCN in 2017 made recom-
mendations for the use of C - 11 PET imaging, 
consensus groups have not released any official 
guidelines thus far. Providers unfamiliar with C 
- 11 choline or PSMA PET may struggle with de-
cision - making when presented with these scans. 
Patients with a low but detectable PSA with a 
single lesion on PSMA PET may desire definitive 
treatment, and providers may be eager to offer it, 
even without pathologic confirmation.

 With the available evidence thus far, GU 
oncology experts are split on whether or not 
to utilize novel imaging in treatment decision 
making. Interestingly, this split seems to follow 
along with a pattern of practice characteristics. 
Those experts who support practice strictly ac-
cording to randomized data, such as adding a 
brachytherapy boost for patients with high risk 
disease (21, 22) or using moderate hypofractiona-
tion (14, 23), also tend to support the use of novel 
imaging techniques. Supporters of novel imaging 
techniques were also more likely to treat pelvic 
lymph nodes in patients with high risk features, 
a technique which is more aggressive but has not 
been shown definitively to improve outcomes (24, 

25). Perhaps those practitioners who treat patients 
more aggressively, such as with a brachytherapy 
boost and pelvic nodal coverage, are more inte-
rested in novel imaging studies which would pro-
vide them with a therapeutic target in the setting 
of BCR. Regardless of the logic behind their de-
cision - making, the dichotomy that has emerged 
among participants in this survey has important 
implications. Our study suggests that, even in the 
face of future randomized evidence, GU oncology 
experts may remain divided over the appropria-
teness of inclusion of novel imaging in routine 
practice. It may also delay the implementation of 
therapy such as PSMA - ligand - based radionu-
clide therapy. Thus, the inherent biases of experts 
in large part shape the field of prostate cancer 
management.

 This study has several limitations, inclu-
ding those inherent to all survey studies as pre-
viously reported (26). Though we had a substan-
tial response rate of 54%, the absolute number of 
respondents are small, as we limited our target 
population only to GU oncology experts who ser-
ve on cooperative group research organizations. 
The small overall sample size also likely contribu-
ted to the difficulty with reaching the standard p 
< 0.05 cutoff for statistical significance for many 
comparisons. However, many of the differences 
we report are quite stark, with p values that trend 
toward significance. An additional limitation is 
that responses were multiple - choice and may 
not capture the full range of opinions. Survey 
fatigue can also result in responses that are not 
genuine, however there was not an incentive, fi-
nancial or otherwise, to complete the survey whi-
ch may improve the rate of legitimate responses. 
Though the initial results of novel radionuclide 
studies are promising, further research is still ne-
eded to confirm their accuracy. Pathologic confir-
mation with biopsy of distant metastatic disease 
or with sentinel lymph node biopsy in the case of 
radiographically positive lymph nodes (27) will 
add to the body of literature supporting these te-
chniques. Additionally, the value of early inter-
vention for oligometastatic patients has not yet 
been fully elucidated. Finally, because only 15 of 
41 responders had PET in their facilities (Figu-
re-1), there was a significant potential for origin 
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bias. It is also unclear regarding the familiarity 
of responders with both imaging methods, which 
could have influenced the final results of this study.

CONCLUSIONS

 There is a stark polarization among GU 
radiation oncology experts regarding the use of 
novel imaging techniques in routine practice. Mo-
reover, there appears to be a correlation between 
support of novel imaging and adoption of treat-
ment approaches shown in randomized trials to 
be either clinically superior or less expensive. Pre 
- existing biases regarding novel imaging among 
GU experts on national treatment - decision pa-
nels and leaders of cooperative group studies may 
affect the design of future clinical studies and 
influence the adoption of these technologies in 
clinical practice. The support of novel imaging 
techniques among the community of GU experts 
would open a multitude of possibilities for resear-
ch in this area.
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ABSTRACT
 

Introduction: In view of the detailed histologic evaluation of prostate cancer (PC), it is 
usually advisable to provide a “second opinion” to confirm diagnosis. This study aimed 
to compare the Gleason score (GS) of initial diagnosis versus that of histopathologic 
review of patients with PC. The secondary objective was to compare initial GS versus 
histopathologic review versus post - surgical histopathology.
Material and methods: Retrospective study based on chart review of patients with PC 
that attended the Uro - oncology Department of Hospital das Clínicas - UNICAMP 
- Campinas, Brazil, from April, 2002, to April, 2012. Data were divided in groups: 
patients with biopsies performed elsewhere, biopsies after pathological review and his-
topathological results following retropubic radical prostatectomy (RRP). These were 
evaluated in relation to GS difference using Fleis’s Kappa concordance coefficient.
Results: 402 PC patients, with a median age of 66 years, were evaluated. Reviewed GS 
showed worsening, with accuracy of 61.2%, and Kappa concordance value = 0.466. 
Among 143 patients submitted to surgery, GS varied widely, regarding initial evalu-
ation, review and post - surgical RRP. Joint concordance of evaluations was weak 
(Kappa = 0.216), mainly due to almost no existence concordance between initial evalu-
ation and following RRP (Kappa = 0.041).
Conclusion: There is a great histopathological variation of initial GS versus reviewed 
GS. There is also a better correlation of reviewed GS and post - surgical GS than with 
initial GS. The second opinion by an uropathologist improves diagnosis and should be 
advised for better therapeutic decision.
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INTRODUCTION

Increase in life expectancy and determina-
tion of prostatic specific antigen (PSA) elevated the 

incidence of PC in the last decades. Prognosis is de-
termined by histologic grade, PSA and digital rectum 
exam, of which GS is the most important to determi-
ne the best treatment for specific - risk groups (1-3).
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 Since an accurate histologic evaluation 
is mandatory, in many occasions it is necessa-
ry a “second opinion” to confirm the diagno-
sis and to determine the GS, and occasionally, 
the analysis by an uro - pathologist is decisive 
(4-6). Its recommendation is increasing due to 
its benefits, such as more efficient therapies for 
different tumors, lowering costs using correct 
treatments, and lower risks of legal exposure of 
the physician, for example (7).

 At the uro - oncology ambulatory of Hos-
pital das Clinicas - UNICAMP, all external his-
topathologic exams of PC are routinely revised. 
Each patient of that ambulatory with initial ex-
ternal diagnosis of PC provides the material for 
confirmation by the Pathology Department, before 
a new biopsy. The primary goal of this study was 
to compare initial diagnostic GS versus histologic 
review of patients with PC referred to our tertiary 
center. The second objective was to compare ini-
tial diagnostic GS versus post - surgical exams of 
patients submitted to RRP.

MATERIALS AND METHODS

 This is a retrospective study exclusively ba-
sed on the review of 402 charts of patients with PC 
attended at the uro - oncology Department of HC - 
UNICAMP from April 2002 to April 2012.

The following data were collected: age, ini-
tial total PSA and after review, digital rectum exam, 
histopathologic findings, in special GS, D’Amico 
risk grade and treatments.

 In 2005, during the analyzed period, the In-
ternational Society of Urologic Pathology published 
modifications of the original system of PC grading. 
More restrict criteria were stablished for Gleason 3 
classification, lowering its incidence in the patho-
logical exams. Also, a secondary pattern was de-
termined as worse prognosis observed at the needle 
biopsy. Since the present study was performed in a 
tertiary uro - oncology referral center, the patholo-
gy department adjusted to the new criteria, as soon 
as they were published in scientific literature. The-
refore, charts analyzed after 2005 adopted the GS 
changes proposed by ISUP (8). Data were divided in 
groups, according to histologic exam momentum: 
Group 1 (external initial analysis) - initial results of 

external prostate biopsies, performed at non - ter-
tiary clinics and hospitals, of patients referred to the 
ambulatory of uro - oncology; Group 2 (histopatho-
logic review) - results obtained at the initial pros-
tatic biopsies, using the same material (lamina and 
blocks) brought by the patients from the origin 
clinics, that were reviewed by a pathologist mem-
ber of the Department of Pathology of our tertiary 
center; Group 3 (after RRP) - results of the patho-
logical exam of the surgical block removed after 
RRP only of patients submitted to surgical treat-
ment in the same tertiary uro - oncology service. 
Following data collection, groups were compared 
in relation to GS differences.

Inclusion criteria: patients with 40 to 80 
years old, with PC diagnosis and previous biopsy 
elsewhere, that were referred to the uro - onco-
logy ambulatory and were reviewed before defi-
nitive treatment.

Exclusion criteria: patients with diagno-
sis and initial prostatic biopsy provided by that 
tertiary center that did not need histopathologic 
review. Also, patients with lack of histologic exa-
ms, histopathologic findings or relevant clinical 
information were also excluded; 75% of data were 
considered sufficient. Data were analyzed descrip-
tively and initially in an Excel chart and poste-
riorly were analyzed by SPSS software. Demogra-
phic data are presented in number and percentage. 
GS is showed in tables and frequency graphics.

 Fleis’s Kappa concordance coefficient of 
GS were calculated in different groups to verify 
initial biopsy concordance (Group-1), second 
opinion (Group-2) and after surgery (Group-3). 
Kappa values vary from - 1 to + 1. The higher the 
Kappa value, the stronger is the concordance of 
the analyzed groups. Kappa ± 1 refers to perfect 
concordance, Kappa = 0 refers to random concor-
dance and Kappa values < 0 refer to low concor-
dance, lower than expected randomly. Values ≥ 
0.75 refer to good concordance (9).

RESULTS

Median age of the 402 patients was 66 ye-
ars and most showed initial and reviewed PSA ≤ 
10 ng / dL (Table-1). Most used treatments were ra-
diotherapy and RRP (19% and 17.5% respectively) 
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followed by bilateral orquiectomy and hormone 
therapy (7.8% and 7%).

 When the 402 patients were analyzed, 
initial GS and after review varied, with a worse-
ning of histologic classification (Table-2 / Figu-
re-1). Accuracy between initial GS and revision 
was only 61.2% with Kappa = 0.466 and CI 95% 
(0.427 - 0.495).

 Considering only the 143 patients sub-
mitted to surgery, GS varied widely from initial 
evaluation, review and after RRP (Table-3 / Figu-
re-2). Accuracy and concordance values between 
initial GS and after RRP were the lowest among 
all theee comparisons: initial versus review, ini-
tial versus after RRP and review versus after RRP, 
with estimate 21% and - 0.041, respectively. Co-
joint concordance of three evaluations was con-
sidered weak (Kappa = 0.216) mainly due to the 
almost inexistent accordance between initial and 
RRP (Kappa = 0.041).

Table 1 - Patients characteristics.

Variables Frequency %

Age (years) 
40 to 49 14 3.5
50 to 59 76 19
60 to 69 181 45
70 to 80 131 32.5

Medium (SD) 
65.4 (8.4) 66 (40 - 80)

Median (min - max) 

Initial PSA 
≤ 10 173 43
> 10 and ≤ 20 129 32
> 20 100 25

Medium (SD) 
18.6 (47.8) 12 (3 - 544)

Median (min - max) 

Review PSA
≤ 10 168 42
> 10 and ≤ 20 99 24.5
> 20 135 33.5

Medium (SD) 
21.5 (47.4) 12.5 (3.3 - 545)

Median (min - max) 

DISCUSSION

 Several studies have shown the importance 
of a second opinion by experienced uro - onco - pa-
thologists, in order to obtain an accurate PC diagno-
sis (10, 11). Histological review may propose a more 
precise treatment of patients: from watchful waiting 
or active surveillance, to invasive therapies such as 
surgery, radiotherapy and hormone - therapy.

 In this study, the degree of discrepancy of 
initial GS following review was close to 45%. Many 
causes may explain this alteration: lack of familia-
rity of non - tertiary hospital pathologists with the 
analyzed samples, difficulty to evaluate biopsies with 
Gleason score 4 and 5 after the change of classifi-
cation proposed in 2005, and the bias due to the re-
view performed by the same team that analyzed the 
histologic material following RRP. Also, the size of 
the biopsy samples, number of positive samples and 
percentage of cancer in each positive sample, since 
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they were not individualized in a different vial, may 
also alter the final diagnosis and GS, preventing a 
better analysis on the place the sample was originally 
from (12). Also, Epstein and cols observed that 5% of 
needle biopsies described atypical glands suspected 
of carcinoma with a higher probability of change af-
ter expert review (4).

 One of the first studies on second histopa-
thologic opinion of PC was published by Epstein 
in 1996. After reviewing 535 patients, 7 (1.3%) 
were reclassified as benign, avoiding subsequent 
treatments, with significant savings, better quali-
ty of life, absence of collateral effects of surgery 
and radiotherapy and the possible reclassifica-

tion to minimum tumor volume with indication 
to watchful waiting (13).

 In 2001, Murphy and cols (7) reviewed 150 
patients and observed 29 discrepancies in diagnos-
tic interpretation and 14 resulted in change of tre-
atment. The author was unaware if second opinion 
was an error of interpretation or a true difference 
of opinion, but concluded that treatment of pa-
tients was affected and therefore the review should 
be ordered as part of a complete evaluation.

 Wayment and cols (11) in 2011 evaluated 
the use of second opinion in patients with urologi-
cal tumors. Among 264 patients, 213 had material 
for reanalysis, being 117 patients with PC (55%), 
83 with bladder cancer (39%), 5 with testicle tumor 
(2%), 5 with pelvis or ureteral tumor (2%), 2 retro-
peritoneal tumors (1%) and 1 renal tumor (0.5%). 
In 22 patients, it was observed disagreement of ini-
tial and reviewed diagnosis (10.3%), being 18 clas-
sified as important and 4 with lower importance, 
reinforcing the role of histopathologic review by 
uro - pathologists not only of PC but of all urolo-
gic tumors (7).

 Berg et al. (14) stated that PC histopatholo-
gy is closely associated to variability among different 
professionals. In their study, they analyzed prosta-
tic biopsies review and compared initial reports, re-
viewed reports and RRP results in 350 patients.

Figure 1 - Initial and post - review GS of all patients.

Table 2 - Initial and post - review GS of all patients.

Gleason
Initial Review

Frequency % Frequency %

2 + 2 1 0.3 0 0

2 + 3 2 0.5 0 0

3 + 2 4 1 0 0

3 + 3 141 35 110 27.4

3 + 4 137 34 178 44.3

4 + 3 38 9.5 16 4

4 + 4 27 6.7 65 16.2

4 + 5 31 7.7 32 8

5 + 4 4 1 0 0

5 + 5 0 0 0 0

3 + 5 17 4.3 1 0.2

Total 402 100 402 100
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Figure 2 - Initial, post - review and after RRP GS only of 
patients submitted to surgery.

 Cury et al. (15) stressed that exact deter-
mination of GS at prostate biopsy is crucial to 
choose the correct treatment of PC, particularly 
of well - differentiated tumors, where imprecision 
may result in a very conservative treatment.

 In our study, comparing analysis of GS by 
general pathologists and by tertiary centers uro-
pathologists, it was possible to find a frequency 
of 34% of Gleason 3 + 3 determined by general 
pathologists and a drop to 27.4% of that GS by 
uropathologists analysis. It was also observed a 
significant increase of GS 3 + 4 (from 34% to 
44.3%), reduction of Gleason 4 + 3 (from 9.5% to 
4%) and a considerable increase of Gleason 4 + 4 
(from 6.8% to 16.2%), respectively. These results 
are in agreement with the literature data, showing 
that the review by uropathologists or experienced 
pathologists in urological diseases usually incre-
ases GS value. When this analysis was performed 
only in patients submitted to RPP, the number of 
patients with GS 3 + 3 significantly reduced from 
51.7% to 7.7%. On the other hand, GS 4 + 4 incre-
ased from 12.6% to 51.7%, respectively.

 Even considering the study limitations, in 
special retrospective observation bias and GS alte-
ration that alter homogeneity of information, the re-
sults confirmed the importance of review for better 

Table 3 - Initial and post - review GS and after RRP only of patients submitted to surgery.

Gleason
Initial Review Post - RRP

Frequency % Frequency % Frequency %

2 + 2 1 0.7 0 0.0 0 0.0

2 + 3 2 1.4 0 0.0 0 0.0

3 + 2 4 2.8 0 0.0 0 0.0

3 + 3 74 51.7 43 30.1 11 7.7

3 + 4 30 21.0 41 28.7 27 18.9

4 + 3 9 6.3 2 1.4 10 7.0

4 + 4 18 12.6 54 37.8 74 51.7

4 + 5 2 1.4 3 2.1 17 11.9

5 + 4 2 1.4 0 0.0 1 0.7

5 + 5 0 0.0 0 0.0 3 2.1

3 + 5 1 0.7 0 0.0 0 0.0

Total 143 100 143 100 143 100

 For Berg et al. (14), PC histopathology is sig-
nificantly associated to variability among different 
observers. In their study, they analyzed reviews of 
prostatic biopsies compared to initial biopsies reports, 
and RPP material in 350 patients. GS accordan-
ce between initial report and reviewed was 76.9%. 
Reviewed tumors had higher GS grades in 25% of 
patients, when primary GS = 6. Tumors were under-
-classified in 3% and 10.3% of patients with primary 
GS = 7 and ≥ 8, respectively. Also, in that study, the-
re was a significant tendency to higher concordance 
between reviewed GS and surgical sample following 
RRP, which was also observed in our study.
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treatment of patients, as well as the need to improve 
the reproducibility of biopsy results, by continued 
education and specific training of pathologists.

CONCLUSIONS

 In this study, histopathologic review sho-
wed great histopathologic variation of initial GS 
versus reviewed. It also showed better correlation 
of reviewed classification with surgical sample 
than with initial GS. Therefore, it is concluded 
that uropathologist expert review is important for 
precise diagnosis and correct treatment, that must 
whenever possible be recommended before thera-
peutic decision.

ABBREVIATIONS

PC = Prostate cancer
GS = Gleason Score
RRP = Retropubic radical prostatectomy
PSA = Prostatic specific antigen
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INTRODUCTION

Human chorionic gonadotropin (HCG) is a 
reliable serum biomarker for determining progno-
sis and monitoring treatment of germ cell tumors 
(GCTs). However, slight increases of serum HCG 
level without viable tumor cells are occasionally 
observed and misinterpreted as a relapse, leading 
to unnecessary continuation of chemotherapy. Al-
though there are several categories of unexplai-

ned low level HCG after male GCT treatment, most 
cases have no active disease (1). In patients with 
GCT, treatment (orchiectomy and chemotherapy) 
can cause hypogonadism, which induces incre-
ased level of luteinizing hormone (LH) and HCG 
production from the pituitary gland (2).

 Since HCG is more frequently used for 
diagnosing and monitoring pregnancy and tro-
phoblastic disease than for diagnosing and mo-
nitoring GCTs, the situations of detectable serum 
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ABSTRACT 

Introduction: The main cause of slightly elevated human chorionic gonadotropin (HCG) 
after successful treatment of male germ cell tumors is considered to be pituitary-de-
rived HCG. It is well known that pituitary-derived HCG is frequently detected in post-
menopausal women. We evaluated the status of serum HCG in men with elevated 
gonadotropins, which were induced by androgen deprivation therapy, using commer-
cially available assays.
Materials and Methods: We enrolled 44 patients with prostate cancer, who under-
went luteinizing-hormone releasing hormone agonist treatment. We measured serum 
follicle-stimulating hormone (FSH), serum luteinizing hormone (LH), serum total HCG, 
serum free HCG-β subunit, and urine total HCG 3 times per patient, on the day of treat-
ment initiation, the next day, and 3 months after.
Results: On the day after treatment initiation, serum and urine HCG was detected in 
61% and 73% of patients, respectively. Markedly strong correlations were observed 
between serum/urine HCG and FSH/LH. In particular, receiver operating characteristic 
curve analysis indicated excellent area under the curve (0.977, 95% confidence inter-
val 0.951–1.003)) for serum HCG-detectable LH. At the cutoff value of 21.07 mIU/mL 
for serum HCG-detectable LH, the sensitivity and specificity were 96.7% and 95.3%, 
respectively. Serum HCG-β was not detectable at any times in any patients.
Conclusions: Suggested pituitary-derived HCG can be frequently detected in patients 
with elevated gonadotropins, and there is a firm association between HCG detection 
and gonadotropin levels.
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HCG are more extensively investigated in women 
than in men. It is known that HCG concentrations 
rise in perimenopausal and postmenopausal wo-
men, and the detected HCG is generated from the 
pituitary gland (3-5). Cole et al. reported that all 
women, who were consulted for elevated HCG to 
the USA hCG Reference Service and diagnosed 
to have no trophoblastic neoplasms or nontro-
phoblastic tumors, had variably elevated luteini-
zing hormone (LH) (5). In this study, coefficient 
of determination (r2) between measures of HCG 
and LH was reported to be as high as 0.78. Ho-
wever, information on pituitary HCG in men is 
very limited.

 Older men have also higher concentra-
tion of HCG than younger men, but the degree 
of elevation is lower than in postmenopausal 
women and the elevated HCG concentration in 
older men can be detected only by very sensitive 
assays (6). These previous studies suggest that 
slight LH elevation in older men, which is not 
extensive like menopausal women, would result 
in slight HCG elevation, which cannot be detec-
ted by commercially available kits. Long-term 
survivors after GCT chemotherapy have eleva-
ted LH according to treatment intensity like ol-
der men (7). Since the degree of LH elevation in 
long-term survivors is not extensive, detectable 
HCG level would be rare, if any. However, pa-
tients currently undergoing chemotherapy could 
have more elevation of LH than long-term sur-
vivors, and extensive elevation of LH might in-
duce detectable HCG level.

 We hypothesized that phantom HCG de-
tection without recurrence of GCT is associated 
with LH elevation. In other words, in men, the 
situation which accompanies elevation of LH 
would induce detectable serum HCG, which is 
produced by the pituitary. The preferred method 
to examine this effect is a study to measure hor-
mone levels in GCT patients currently receiving 
chemotherapy. However, the fact that detected 
HCG could potentially originate from viable ma-
lignant cells presents an ethical problem for such 
a study. Therefore, we selected prostate cancer 
patients for this study, although their hormonal 
milieu is different from that of young GCT pa-
tients and their eligibility is suboptimal.

 Luteinizing-hormone releasing hormone 
(LHRH) analogue, which is widely used for pros-
tate cancer treatment, induces a large increase 
in LH and follicle-stimulating hormone (FSH) le-
vels, like after menopause in women, during the 
first few days after initial administration (8), and 
it is unknown that old male patients who un-
dergo LHRH analogue treatment have detectable 
serum HCG like postmenopausal women.

 In this study, we attempted first to gather 
fundamental information regarding HCG detec-
tion associated with elevated LH/FSH, which is 
induced by androgen deprivation therapy (ADT) 
for prostate cancer. Our second purpose was to 
elucidate the association between the levels of 
HCG and gonadotropins. Finally, we attempted 
to evaluate the impact of renal function on me-
tabolism of HCG, suggested by comparison of 
serum and urine HCG values.

MATERIALS AND METHODS

Patients and treatments
 This study was approved by the Ethics 

Committee, Shizuoka General Hospital.
 Entry criteria were: (1) male patients aged 

40-80 years; (2) pathologically proven prostate 
cancer without distant metastasis; (3) no other 
active malignant disease; and (4) initiation of 
LHRH agonist (leuprorelin acetate or goserelin 
acetate) treatment. Between January 2015 and 
July 2016, 44 consecutive patients were prospec-
tively enrolled. We measured serum and urine 
hormone levels, as listed below, on the day of 
initiation of LHRH agonist (T1), on the day af-
ter treatment initiation (T2), and after 3 months 
(T3). At T1, we also measured serum creatinine 
to assess renal function. Estimated glomerular 
filtration rate (eGFR) was calculated using Japa-
nese version of Modification of Diet and Renal 
Diseases equation.

 The hormones measured were serum tes-
tosterone, serum LH, serum FSH, serum total 
HCG, serum free HCG-β subunit, and urine total 
HCG. We measured all these hormones at all 3 
measurement times, except for serum testoste-
rone at T2, with assistance of SRL Inc. (Tokyo, 
Japan). We used commercially available kits for 
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total HCG and HCG-β subunit measurement, that 
is, Immulyze HCG III (normal range <1.0 mIU/
mL; Siemens Healthcare, Tokyo, Japan) for total 
HCG and Ball Elsa F-βHCG (normal range <0.1 
ng/mL; Sceti Medical Labo, Tokyo, Japan) for 
HCG-β subunit. Ball Elsa F-βHCG kit can detect 
free HCG-β and nicked free HCG-β subunits, whe-
reas Siemens Immulyze HCG III kit can detect all 
forms of HCG and HCG degradation products in-
cluding β-core fragments. Siemens Immulyze HCG 
III kit shows no cross-reactivity to 16.5 ng/mL 
(77.385 mIU/mL) concentration of LH, 26.8 ng/mL 
(513.6 mIU/mL) concentration of FSH, or 860 ng/
mL (4.24 mIU/mL) concentration of thyroid sti-
mulating hormone. We used Elecsys Testosterone 
II (Roche Diagnostic GmbH, Mannheim, Germany) 
for testosterone, ARCHITECT LH II (Abbott Japan, 
Matsudo, Japan) for LH, and ARCHTECT FSH (Ab-
bott Japan, Matsudo, Japan) for FSH, respectively.

Statistical analyses

 The correlations of total serum or urine HCG 
with FSH and LH were analyzed by Spearman’s 
rank correlation coefficient. Comparison between 
any two patient groups was analyzed with Mann–
Whitney’s U test. Associations between detection 
of serum or urine HCG and FSH/LH were evaluated 
with receiver operating characteristic (ROC) curves. 
p<0.05 was considered statistically significant.

RESULTS

Patient Characteristics
 Median age was 71.5 years (range 64-

79), and prostate specific antigen (normal range 
<4 ng/mL) was 10.64 ng/mL (range 0.49-228). 
Gleason’s score was 6 in 4 patients, 7 in 22, 8 
in 17, and 9 in 1, and no patients had atypical 
pathology, such as neuroendocrine differentia-
tion. Three patients had clinically positive lym-
ph nodes.

 Twenty-five and nineteen patients un-
derwent leuprorelin acetate and goserelin ace-
tate, respectively. The levels of FSH and LH were 
highest at T2. The degree of alteration of LH was 
more marked than that of FSH. The transition of 
hormone values is shown in Table-1.

Detection of HCG
 Of the 44 patients, 2 (5%) had detectable 

serum HCG (2.1 and 4.6 mIU/mL, respectively) 
at T1. However, 19 patients (43%) had detecta-
ble urine HCG (up to 7.8 mIU/mL) at T1. At T2, 
27 (61%) and 32 (73%) patients had detectable 
serum and urine HCG, up to 10.7 and 7.8 mIU/
mL, respectively. At T3, the rates of HCG de-
tection decreased again to 0% (serum) and 11% 
(urine).

 Serum HCG-β was not detectable at any 
times in any patients.

Table 1 - Transition of Hormone Values.

  T1 T2 T3

Testosterone (ng/mL) 1.98-10.9 (4.58) --
<0.03-2.27

(0.04)

FSH (mIU/mL)
2.92-59.71

(12.15)
6.46-95.38

(25.14)
0.77-9.47

(3.40)

LH (mIU/mL)
2.05-27.82

(6.07)
7.93-110.60

(32.65)
<1.0-2.19

(0.13)

Serum HCG (mIU/mL)
<1.0-4.6
(<1.0)

<1.0-10.7
(1.4)

<1.0-7.8
(<1.0)

Urine HCG (mIU/mL)
<1.0-<1.0

(<1.0)
<1.0-7.8
(<1.0)

<1.0-5.0
(<1.0)

The values are shown as ranges with median values in parentheses.

T1 = baseline; T2 = one day after treatment initiation; T3 = 3 months after treatment initiation; FSH = follicle-stimulating hormone; LH = luteinizing hormone; HCG = human 
chorionic gonadotropin
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Associations between HCG and Gonadotropins
 We analyzed 132 pairs of HCG and FSH/

LH values, which were obtained 3 times per pa-
tient. Generally, associations between serum/
urine HCG and gonadotropins were strong; 
p<0.001 with correlation coefficient 0.665 be-
tween serum HCG and FSH; p<0.001 with corre-
lation coefficient 0.698 between serum HCG and 
LH; p<0.001 with correlation coefficient 0.605 
between urine HCG and FSH; and p<0.001 with 
correlation coefficient 0.609 between urine HCG 
and LH (Figure-1).

 ROC curve analysis indicated that LH 
and FSH were strong predictors for HCG detec-
tion with excellent AUCs; 0.977 (95% CI 0.951-
1.003) for serum HCG-detectable LH, 0.944 
(95% CI 0.901–0.980) for serum HCG-detectable 
FSH, 0.843 (95%CI 0.773–0.913) for urine HCG-
-detectable LH, and 0.845 (95% CI 0.778-0.912) 
for urine HCG-detectable FSH. At the cutoff va-
lue of 21.07 mIU/mL for serum HCG-detectable 
LH, the optimal sensitivity and specificity were 

96.7% and 95.3%, respectively. At the cutoff va-
lue of 18.30 mIU/mL for serum HCG-detectable 
FSH, the optimal sensitivity and specificity were 
89.7% and 88.5%, respectively. At the cutoff 
value of 7.17 mIU/mL for urine HCG-detectable 
LH, the optimal sensitivity and specificity were 
81.5% and 76.6%, respectively. At the cutoff va-
lue of 10.32 mIU/mL for urine HCG-detectable 
FSH, the optimal sensitivity and specificity were 
83.3% and 76.9%, respectively (Figure-2).

Renal Function and Detection of Serum and 
Urine HCG at T2

 At T2, 7 patients (16%) had negative se-
rum and negative urine HCG; 5 patients (11%) 
had positive serum and negative urine HCG; 10 
patients (23%) had negative serum and positive 
urine HCG; and 22 patients (50%) had positive 
serum and positive urine HCG. The 10 patients 
with negative serum and positive urine HCG had 
significantly higher eGFR than the other patients 
(p=0.018, 75.8±11.0 versus 63.5±13.2 mL/min).

Figure 1 - Dot plots between serum gonadotropins and HCG.

A

C

B

D

A) serum HCG versus FSH; B) serum HCG versus LH; C) urine HCG versus FSH; D) urine HCG versus LH.
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DISCUSSION

 This study showed that many of old pa-
tients with prostate cancer have detectable serum 
and urine HCG levels when gonadotropins elevate 
like menopausal women. Our observations may 
serve as a reference to interpret questionable HCG 
after treatment of GCT, although they cannot be 
applied to young patients straightaway. While 
long-term survivors after GCT chemotherapy have 
elevated gonadotropins according to treatment 
intensity (7), patients currently undergoing che-
motherapy could have more elevation of gonado-
tropins like our patients.

 Historically, early HCG radioimmunoas-
says exhibited some cross-reaction with LH and 
its β subunit. However, neither LH nor LH β subu-
nit is currently a problem with 2-site immunome-
tric assays, which use 2 different antibodies that 
are directed against different sites on HCG or HCG 
β subunit (9). Pituitary-derived HCG is considered 
one of the main causes of unexplained low-level 
HCG after GCT treatment. Another possible cau-
se is heterophile antibody, such as human anti-
-mouse antibodies (10). The two assays used in 
this study may also have been influenced by he-
terophile antibodies. Antibodies are filtered by the 
glomeruli, thus, heterophile antibody interference 

is seldom present in urine samples (11). Therefore, 
the combination of positive serum HCG and ne-
gative urine HCG can result from heterophile an-
tibodies. Four of our patients had positive serum 
and negative urine HCG at T2. However, none of 
these patients had positive serum HCG at T1 or T3. 
Thus, the observation of these 4 patients at T2 was 
not affected by heterophile antibody. Mass spec-
trometry would be another good option to rule out 
phantom HCG due to heterophile antibodies. Free 
HCG-β subunit, which is not combined with α su-
bunit, is exclusively secreted from malignant cells 
(12). Free HCG-β subunit was not detected at all, 
which means that the origin of HCG in our study 
was not tumor cells. These observations suggest 
that detected HCG in our study would be derived 
from the pituitary gland, which could be proved 
only by immunohistochemistry or RNA assess-
ment for HCG of the pituitary gland.

 In this study, the rates of positive serum 
HCG were high at T2, and no patient had positive 
serum HCG at T3. Although it has already been 
reported that healthy men have detectable levels 
of pituitary-derived HCG using an ultrasensitive 
assay (4, 6), our observations definitively show 
that most men with elevated gonadotropins have 
detectable serum HCG, even with commercially 
available kits. Although we did not assess this, 

Figure 2 - ROC curves for detection of HCG.

A) Detection of serum HCG; B) detection of urine HCG.

Red circles and lines indicate LH, and blue circles and lines indicate FSH.
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surgical castration can lead to detectable serum 
HCG as well as medical castration by LHRH ana-
logue. ROC curve analysis showed a surprisingly 
strong association between serum HCG detection 
and serum LH value, indicating the optimal cutoff 
LH level of 21.07 mIU/mL. Although these results 
were profoundly dependent on the data of T2, the 
results analyzed only by the data of T1 and T3 re-
veal almost the same results (data not shown). This 
observation suggests that LH level <21 mIU/mL 
can definitely rule out detectable pituitary HCG. 
However, LH level >21 mIU/mL does not always 
mean that questionable HCG originated from the 
pituitary gland, because the combination of high 
LH level and detectable HCG derived from active 
tumor is possible. If detected HCG after GCT tre-
atment is questionable, testosterone-loading test 
would be an examination of choice (2, 13).

 Urine HCG was also strongly associated 
with elevated gonadotropins. As correlation coe-
fficients and ROC curves indicated, however, this 
association was weaker than the association be-
tween serum HCG and gonadotropins. These fin-
dings suggest that several factors other than go-
nadotropins affect detection of urine HCG. One of 
the possible factors is renal function.

 HCG is degraded and excreted by the kid-
neys, resulting in detection of HCG and its degra-
dation products in urine (14). Thus, end-stage re-
nal diseases, in which metabolic clearance of HCG 
decreases, can cause abnormal elevation of serum 
HCG level (15, 16). Conversely, good renal func-
tion can accelerate excretion of HCG, leading to 
lower serum HCG level. In our study, renal func-
tion of patients with negative serum and positive 
urine HCG was significantly better than that of 
the other patients. This observation is compatible 
with the aforementioned hypothesis. Therefore, it 
might be necessary for us to pay attention to renal 
function when interpreting values of serum and 
urine HCG.

 There are several limitations to this stu-
dy. First, the study population was small. Second, 
the patients were not completely healthy and had 
prostate cancer. Although there have been no stu-
dies reporting HCG secretion by prostate cancer 
cells, the interaction between prostate cancer cells 
and serum HCG may not be completely denied. 

Third, our patients were older than typical male 
GCT patients; therefore, our results cannot be ap-
plied to young patients straightaway. Fourth, it 
was not definitely proven that HCG measured in 
our study was derived from the pituitary gland, 
despite circumstantial evidence. Finally, we used 
only 2 kinds of assays to measure HCG. If we used 
other types of assays, the results may be diffe-
rent. Despite all of these limitations, we believe 
that this study could be a cornerstone of further 
studies regarding pituitary-derived HCG in men.

ABBREVIATIONS

ADT = androgen deprivation therapy
AUC = area under the curve
eGFR = estimated glomerular filtration rate
FSH = follicle-stimulating hormone
GCT = germ cell tumor
HCG = human chorionic gonadotropin
LH = luteinizing hormone
LHRH = luteinizing-hormone releasing hormone
ROC = receiver operating characteristic
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ABSTRACT 

Objective: Parameters predictive of biochemical or clinical recurrence after Radical 
Prostatectomy (RP) were determined as pre-treatment PSA value, pathologic tumor 
stage, tumor grade and presence of Positive Surgical Margin (PSM), extracapsular ex-
tension and seminal vesicle invasion and the status of pelvic lymph nodes. The aim of 
our study is to evaluate the effect of additional features in patients undergoing RP in 
our clinic.
Materials and Methods: We studied 556 RP operations performed between 2009 and 
2016 for prostate cancer at this clinic. Preoperative and postoperative data of the pa-
tients were retrospectively reviewed. RP specimens were examined by two pathologists 
specialized in this subject. Of these patients, 78 (14.02%) patients with PSM were in-
cluded in the study. The pathology slides of these patients were reassessed. The length 
of PSM (mm), localization (apex, basis and posterolateral) and Gleason pattern at this 
margin was determined and statistical correlations with BCR were calculated.
Results: The mean follow-up after the RP of 41 patients included in the study was 
37.4 ± 13.2 months. During the follow-up period of the patients, BCR was observed in 
16 patients (39.02%). No statistically significant difference was observed in age and 
prostate volume between the groups with and without BCR development (p > 0.05). 
Preoperative PSA level was found to be statistically significantly higher in the group 
with BCR development compared to the group without recurrence (p = 0.004). In-group 
comparisons in each aforementioned Gleason score groups were performed in terms of 
BCR development and the preoperative Gleason score in the group with development 
of recurrence was found to be statistically significantly higher compared to the group 
without recurrence (p = 0.007). The length of the surgical margin was measured as 7.4 
± 4.4 mm in the BCR-developing group and 4.7 ± 3.8 mm in the no-BCR- developing 
group; it was statistically significantly higher in the group with development of recur-
rence (p = 0.03).
Conclusion: Length and location of the PSM and the Gleason score detected in the PSM 
region could not predict biochemical recurrence according to the results of this present 
study. However high preoperative PSA value is an independent prognostic factor for 
biochemical recurrence.
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INTRODUCTION

Radical prostatectomy (RP) is the standard 
of care for young men who have organ confined 
prostate cancer (1). In the pathological examina-
tion of the specimen, the presence of cancer cells 
in the resected area stained with ink is called po-
sitive surgical margin (PSM) and is considered as 
incomplete resection. In general, PSM ratios are 
reported between 6 - 41% after RP (2, 3).

 PSM is regarded as an independent risk 
factor for the development of biochemical recur-
rence (BCR), local recurrence and distant metasta-
sis (4).

 In this study, we aimed to determine whe-
ther the features of single positive surgical mar-
gins have any impact on biochemical recurrence 
in patients who underwent robot assisted radical 
prostatectomy (RARP).

MATERIAL AND METHODS

 We studied 556 RARP operations perfor-
med between 2009 and 2016 for prostate cancer 
at our clinic. Preoperative and postoperative data 
of the patients were retrospectively reviewed. The 
surgeries were performed in the Vinci SI or XI sur-
gical systems® (Intuitive Surgical Inc., Sunnyvale, 
California, USA). All RARPs have been performed 
by a single surgeon (V.T) using the Frankfurt tech-
nique described by Wolfram and colleagues (5).

 Age (year), prostate volume measured by 
transrectal ultrasonography (cc), preoperative PSA 
level (ng / mL), Gleason score of the preoperative 
biopsy, Gleason scores of the RP specimen, extra-
prostatic extension (EPE), PSM and postoperative 
PSA level of the patients were recorded. The BCR 
criterion (biochemical recurrence) was accepted 
as PSA level above 0.2 ng / mL in 2 consecutive 
measurements. Of these patients, 78 (14.02%) pa-
tients with PSM and that did not require or accept 
any adjuvan therapies after radical prostatectomy 
were included in the study. The pathology slides of 
these patients were reassessed. The length of PSM 
(mm), localization (apex, basis and posterolateral) 
and Gleason pattern at this margin was determi-
ned and statistical correlations with BCR were cal-
culated. Patients with seminal vesicle involvement 

in RP specimen (n = 6, 7.6%) and PSM in multiple 
foci (n = 22, 28.2%) were excluded in order to pro-
vide a more explicit and clearer assessment of the 
effect of these PSM factors on BCR. Nine (11.5%) 
patients who had no regular PSA follow-up were 
also excluded from the study. Finally, a total of 41 
patients (52.5%) were included in the study.

 Patients were divided into two groups as 
with BCR (n = 16, 39%) and without BCR (n = 25, 
61%) groups. The data obtained from these groups 
were statistically compared.

Pathological Evaluation
 RP specimens were examined by two pa-

thologists specialized in this subject. All of the 
prostatic tissue was processed into 4 - 5 mm thick 
cross - sections from the apex through the bladder 
neck. The entire surface was marked as surgical 
border with India ink. Microscopic examination of 
the neoplastic areas in contact with the ink was 
evaluated as surgical margin positivity. Positi-
ve surgical margin length was measured with a 
ocular micrometer in the microscope. Incidental 
incisions through the tumoral tissue were not eva-
luated as positive surgical margin. Surgical border 
evaluation in EPE areas was done as described.

Statistical Methods
 Mean, standard deviation, median, lowest, 

highest, frequency and ratio was used for the des-
criptive statistics of the data. The distribution of the 
variables was analyzed with the Kolmogorov - Smir-
nov test. Independent sample t test was used for the 
analysis of quantitative independent parametric data 
and Mann - Whitney U Test was used for the analy-
sis of the nonparametric data. The independent qua-
litative data were analyzed by Chi - square test and 
the Fisher test was used when Chi - square test con-
ditions were not met SPSS 22.0 program was used to 
perform the statistical analyses.

RESULTS

 Mean age, preoperative PSA level, and 
prostate volume were 61.7 ± 5.1 years, 10.7 ± 7.2 
ng / mL and 39.1 ± 19 cc, respectively. In terms 
of preoperative Gleason scores, Gleason 3 + 3 = 6 
was detected in 19 patients (46.3%), Gleason 3 + 4 
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= 7 and 4 + 3 = 7 were detected in 10 patients 
(24.4%), and Gleason 4 + 4 = 8 was detected in 
2 patients (4.9%). Gleason scores obtained af-
ter the pathological evaluation of RP specimen 
were as follows; Gleason 3 + 3 = 6 in 11 patients 
(26.8%), Gleason 3 + 4 = 7 in 15 patients (36.6%), 
Gleason 4 + 3 = 7 in 10 patients (24.4%), Glea-
son 4 + 4 = 8 in 4 patients (9.8%) and Gleason 
4 + 5 = 9 in 1 patient (2.4%). From Gleason sco-
res of TRUS Bx to prostatectomy specimens, up-
grading and downgrading was detected in 31.7% 
and 4.8% of the patients, respectively. The mean 
length of the surgical margin in non recurrence 
and in recurrence groups were 4.7 ± 3.8 and 7.4 
± 4.4 mm, respectively. In non recurrence group, 
Gleason pattern at the PSM area was 3 for 88% of 
the patients (n = 22 ) and for 12% was 4 (n = 3). 

In the recurrence group, Gleason pattern at the 
PSM area was 3 for 62.5% of the patients (n = 
10) and for 37.5% was 4 (n = 6). The mean Gle-
ason scores at the PSM area in non recurrence 
and recurrence groups were 3.1 ± 0.3 and 3.4 ± 
0.5, respectively. PSM was detected to be at the 
posterolateral prostate in 25 (61.0%) patients 
and at the prostatic apex in 16 (39.0%) patients. 
Review of the RP specimen revealed absence of 
EPE in 23 patients (56.1%) and presence of EPE 
in 18 patients (43.9%). There was not any PSM 
at the EPE area for any patients. These data are 
presented at Table-1.

 The mean follow-up after the RP of 
41 patients included in the study was 37.4 ± 
13.2 months. None of the patients died during 
follow-up period.

Table 1 - Preoperative and postoperative parameters.

Min-Max Median Mean ± SD / n/ %

Age (years) 45 - 71 62 61.7 ± 5.1

Preoperative PSA (ng/mL) 1.8 - 30 9.7 10.7 ± 7.2

Prostate volume (cc) 17 - 96 32 39.1 ± 19

Gleason Score

Preoperative

3+3 19 46.3%

3+4 10 24.4%

4+3 10 24.4%

4+4 2 4.9%

RP Specimen 

3+3    11 26.8%

3+4 15 36.6%

4+3 10 24.4%

4+4 4 9.8%

4+5 1 2.4%

Surgical Margin

Length (mm) 1 - 18 5 5.7 ± 4.2

Gleason Patern 3 - 4 3 3.2 ± 0.4

Location 
Posterolateral 25 61%

Apex 16 39%

EPE
(-) 23 56.1%

(+) 18 43.9%



IBJU | IMPACT OF POSITIVE SURGICAL MARGIN

48

 During the follow-up period of the pa-
tients, BCR was observed in 16 patients (39.02%). 
No significant difference was observed in age and 
prostate volume between the groups with and wi-
thout BCR development (p > 0.05). Preoperative 
PSA level was found to be significantly higher in 
the group with BCR development compared to the 
group without recurrence (p = 0.004). In - group 
comparisons in each aforementioned Gleason sco-
re groups, BCR development and the preoperative 
Gleason score in the group with recurrence was 
found to be significantly higher compared to the 
group without recurrence (p = 0.007). When the 
RP specimen Gleason scores were compared, no 
significant difference was found between the two 
groups (p > 0.05). There was no significant diffe-

rence in EPE presence between the groups (p > 
0.05) (Table-2).

 The mean length of the PSM was signi-
ficantly higher (p = 0.03) in the BCR group (7.4 
± 4.4 mm) than in the non - BCR group (4.7 ± 
3.8 mm). No significant differences were found 
between the two groups in the Gleason pattern in 
the PSM region and the localization of the PSM 
among other factors of surgical margin (p > 0.05) 
(Table-2). Image of the surgical margin in shown 
in Figures 1A and 1B.

 When all the data obtained by logistic re-
gression model were evaluated in terms of bioche-
mical recurrence, preoperative PSA, preoperative 
Gleason score and length were found to be signi-
ficantly efficient in the prediction of the patients 

Table 2 - Recurrence and relationship with parameters.

Recurrence (-) Recurrence (+)
P

Mean ± SD / n/ % Median Mean ± SD/ n/ % Median

Age (years) 61.5 ± 5.7 62 62.1 ± 4.1 61.5 0.745 t

Preoperative PSA (ng/mL) 8.3 ± 5.6 6.7 14.4 ± 8 12.2 0.004 m

Prostate volume (cc) 38.6 ± 19.1 32 40 ± 19.3 32 0.611 m

Gleason Score

Preoperative

3+3 15 60% 4 25%

0.007 X²
3+4 7 28% 3 18.8%

4+3 2 8% 8 50%

4+4 1 4% 1 6.3%

RP Specimen

3+3 8 32% 3 18.8%

0.591 X²

3+4 11 44% 4 25%

4+3 4 16% 6 37.5%

4+4 2 8% 2 12.5%

4+5 0 0% 1 6.3%

Surgical Margin

Length (mm) 4.7 ± 3.8 3.5 7.4 ± 4.4 8 0.030 m

Gleason Pattern 3.1 ± 0.3 3 3.4 ± 0.5 3 0.057 m

Location
Posterolateral 18 72% 7 43.8%

0.070 X²

Apex 7 28% 9 56.3%

EPE
(-) 16 64% 7 43.8%

0.202 X²

(+) 9 36% 9 56.3%
t  = t test; m = Mann-whitney u test;  X² = Chi-square test; RP = Radical prostatectomy; EPE = Extraprostatic extension.
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with and without recurrence in the univariate mo-
del (p ˂ 0.05). On the other hand, as a result of the 
multivariate reduced model, preoperative PSA was 
found to be a significant and independent predic-
tor of the patients with and without recurrence (p 
= 0.019) (Tables 3 and Figure 2).

DISCUSSION

 RP is the standard treatment for localized 
prostate cancer in young patients (1). Parameters 

predictive of biochemical or clinical recurrence 
after RP were determined as pre - treatment PSA 
value, pathologic tumor stage, tumor grade and 
presence of PSM, extracapsular extension and 
seminal vesicle invasion and the status of pelvic 
lymph nodes (4, 6-8). The preoperative PSA va-
lues of the study group with development of BCR 
included in this present study were found to be 
significantly higher in both univariate and mul-
tivariate analyzes compared to the group without 
development of BCR. In addition, patients with a 

Figure 1A and 1B - Acinar adenocarcinoma with Gleason 4 pattern. It is shown with 40 X and 100 X magnification respectively. 
Positive surgical margin length 3 mm.

A B

Table 3 - Parameters predicting biochemical recurrence.

 Univariate Model Multivariate Model

 OR % 95 CI P OR % 95 CI P

Age (years) 1.02 0.9 - 1.16 0.738

Preoperative PSA (ng/mL) 1.15 1.02 - 1.28 0.019 1.15 1.02 - 1.28 0.019

Preop Gleason S. 2.71 1.25 - 5.86 0.011

Specimen Gleason S. 1.85 0.95 - 3.60 0.069

Prostate weight (cc) 1 0.97 - 1.04 0.816

EPE 2.29 0.63 - 8.23 0.206

PSM Length (mm) 1.18 1 - 1.41 0.042

Gleason Pattern at PSM 4.40 0.91 - 21.25 0.065

PSM Location 3.31 0.88 - 12.35 0.075

Logistic Regression Model

EPE = Extraprostatic extension; PSM = Positive surgical margin
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high Gleason score in biopsy specimen were found 
to have significantly higher BCR rates, but this pa-
rameter was not an indepent predictor by multiva-
riate analysis.

 PSM may develop as a result of incision of 
a tumor with extracapsular invasion or through an 
inappropriate incision performed in organ - confi-
ned cancer (9). The variable rates of EPE (6 - 41%) 
are in parallel to surgical technique improvements 
and with an increase in RP indication for organ - 
confined disease, which relates to wider PSA scre-
ening in the last two decades (2, 3). Tewari et al. 
reported the rates of PSM after open, laparoscopic 
and robotic radical prostatectomy (ORP, LRP, RARP) 
as 24.2%, 20.4% and 16.2%, respectively (10). In 
addition, PSM ratio in pT2 and pT3 disease have 
been reported as 18% and 40%, respectively (11).

 PSM has been shown to be associated with 
prognostic parameters such as BCR, local recurren-
ce, and distant metastasis (4, 11-13). However, sin-
ce not every patient with PSM develops BCR, it is 
critical to determine which patient needs adjuvant 
treatment after RP and which of the adjuvant tre-
atments presented in the condition of PSM (such as 
adjuvant radiotherapy) is an overtreatment.

 Five - year BCR rate has been reported as 
42 - 64% in patients with PSM (14). Epstein et al. 
compared patient groups with PSM and negative 

surgical margins (NSM) and reported the progres-
sion - free survival as 55% and 79%, respective-
ly (15). Multivariate analysis revealed that PSM 
was an independent risk factor for 10 - year 
progression - free survival in a study performed 
in 1389 patients (16). This association between 
PSM and BCR has been demonstrated only in 
the group with a high risk prostate cancer, whi-
le it could not be demonstrated in the lower risk 
groups (3, 17, 18).

 The results of the studies on the length of 
the PSM are controversial. Fromont et al. reported 
that the length of the PSM in the posterolateral 
area following LRP could be a major risk factor 
for local recurrence and the rate of residual tumor 
was around 60% in the presence of a PSM longer 
than 5 mm (19). The risk of BCR was demonstrated 
to be significantly increased in patients with mul-
tifocal and > 3 mm PSM in a study performed in 
7160 patients with 32 years of follow-up (20). Shi-
kanov et al. reported similar BCR rates in patients 
with PSM < 1 mm and in patients with NSM, while 
the patients with a PSM > 3 mm had the lowest 
chance for a biochemical recurrence - free survi-
val (21). In this present study, the length of PSM 
was significantly higher in the group with BCR al-
though this difference could not be demonstrated 
by multivariate analysis. By the ROC analysis, the 
cut - off value of length of the PSM for BCR re-
currence was found “7.5 mm” in our study which 
provide a 88% specifity and 75% positive predic-
tive value (p = 0.023).

 The effect of presence of PSM in one or 
more regions is controversial in the literature. 
Presence of PSM in multiple foci has been re-
ported to create significant differences in terms 
of disease recurrence and need for a secondary 
treatment compared to the presence of PSM in 
a single focus (22, 23). Vis et al., on the other 
hand, reported no significant difference betwe-
en multiple PSM and solitary PSM by both uni-
variate and multivariate analysis (11). Patients 
with only a single focus of PSM were included 
in this present study to provide the homogenei-
ty of the data in this present study.

 No consensus has been reached on the 
most frequent region of PSM after ORP, LRP and 
RARP and which region(s) are associated with BCR. 

Figure 2 - Preoperative PSA levels and association with 
biochemical recurrence.
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The most common region of PSM after RARP has 
been reported to be prostatic apex region in some 
studies (24-26). In contrast, posterior or posterola-
teral region has also been reported to be the most 
frequent area of PSM after RARP in some other 
publications (27, 28). Some groups suggested that 
BCR was independent of location (7, 29-31). PSM 
located in the posterolateral region has been found 
to be associated with a poorer prognosis in some 
studies (4, 32). In a study performed with 2234 
patients, PSM was reported to be associated with 
5 - year clinical and BCR when it was located only 
in the base region, while it was found to have no 
effect on BCR when it was located in other ana-
tomic regions or it was multiple, as long as it was 
base negative (22, 33). Epstein et al. reported that 
solitary apical PSM was associated with a higher 
recurrence rate and a shorter time to progression 
(15); however, no such finding could be demons-
trated in other publications (7, 13, 30, 31). Fesseha 
et al., in their study with 590 patients, stated that 
the rate of BCR was similar in two groups of pa-
tients, one with presence of apical PSM and the 
other with NSM (30). The most frequent location 
of PSM found in this present study was posterola-
teral region in 61% and the remaining 39% were 
located in the apex. Univariate and multivariate 
analysis of the data of this present study revealed 
that BCR was independent of the location.

 The effects of presence of focal PSM and 
EPE on BCR - free survival were analyzed in a 
study and two groups were compared and develo-
pment of BCR was reported to occur in 92% and 
58% respectively in the two groups (34). Paulson 
et al. found the 10 - year disease progression rate 
to be 70% in the presence of EPE and PSM (35). 
Lowe and Lieberman, in their study, in which they 
compared pT3 disease and organ confined dise-
ase, found a significantly higher rate of disease 
progression in pT3 disease (23). In this study, no 
significant effect of the presence of EPE on incre-
ased rate of BCR was demonstrated on this subset 
of patients with positive surgical margins.

 Gleason score determined at a PSM area 
was reported to be an independent risk factor for 
BCR in some studies (36-38). Savdie et al. repor-
ted that the risk of PSA recurrence doubled in pa-
tients with Gleason 4 and 5 patterns at a PSM and 

the risk was similar with the NSM patient group 
among patients with a Gleason 3 score at a PSM 
(38). In this present study, no significant differen-
ce was found in the mean Gleason scores deter-
mined at the PSM areas between the groups with 
and without recurrence similar with some other 
study in the literature (39). Also, there was no sig-
nificant difference between the groups with and 
without recurrence according to a Gleason 3 or 
Gleason 4 pattern at the PSM area (chi - square 
and Fisher - exact test). None of the patients had 
Gleason 5 pattern at the PSM area in our study.

 The main limitations of this study were the 
retrospective structure of the study, short follow-up 
time and the small number of patients. In relation 
to positive surgical margins after radical prostatec-
tomy, most of the studies were before the Gleason 
updates in 2004, therefore prospective studies with 
larger number of patients are required in order to 
define the patient groups with the specifications of 
the surgical margin that would benefit most from 
the adjuvant radiotherapy after RP.

CONCLUSIONS

 Location of the single PSM and the Glea-
son score detected at the PSM area could not pre-
dict biochemical recurrence after robotic radical 
prostatectomy. However, the length of PSM has 
positive predictive value about BCR. Preoperative 
PSA value is an independent prognostic factor for 
biochemical recurrence.
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ABSTRACT 

Introduction: The success of the robot assisted radical prostatectomy (RARP) proce-
dures depend on a successful team, however the literature focuses on the performance 
of a console surgeon. The aim of this study was to evaluate surgical outcomes of the 
surgeons during the learning curve in relation to the bedside assistant’s experience 
level during RARP.
Materials and Methods: We retrospectively reviewed two non - laparoscopic, beginner 
robotic surgeon’s cases, and we divided the patients into two groups. The first surgeon 
completed the operations on 20 patients with a beginner bedside assistant in February 
- May 2009 (Group-1). The second surgeon completed operations on 16 patients with 
an experienced (at least 150 cases) bedside assistant in February 2015 - December 2015 
(Group-2). The collected data included age, prostate volume, prostate specific antigen 
(PSA), estimated blood loss, complications and percent of positive surgical margins. In 
addition, the elapsed time for trocar insertion, robot docking, console surgery, speci-
men extraction and total anesthesia time were measured separately.
Results: There were no significant differences between the groups in terms of age, co-
morbidity, prostate volume, PSA value, preoperative Gleason score, number of positive 
cores, postoperative Gleason score, pathological grade, protection rate of neurovascu-
lar bundles, surgical margin positivity, postoperative complications, length of hospital 
stay, or estimated blood loss. The robot docking, trocar placement, console surgery, 
anesthesia and specimen extraction times were significantly shorter in group 2 than 
they were in group 1 (17.75 ± 3.53 min vs. 30.20 ± 7.54 min, p ≤ 0.001; 9.63 ± 2.71 
min vs. 14.40 ± 4.52 min , p = 0.001; 189.06 ± 27.70 min vs. 244.95 ± 80.58 min, p = 
0.01; 230.94 ± 30.83 min vs. 306.75 ± 87.96 min, p = 0.002; 10.19 ± 2.54 min vs. 17.55 
± 8.79 min, p = 0.002; respectively).
Conclusion: Although the bedside assistant’s experience in RARP does not appear to 
influence the robotic surgeon’s oncological outcomes during the learning curve, it may 
reduce the potential complications by shortening the total operation time.
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INTRODUCTION

Prostate cancer (PCa) is the most common 
non - cutaneous malignancy and remains the se-

cond leading cause of death from cancer in men 
(1). Radical prostatectomy (RP) is offered as the first 
line treatment modality for patients with clinically 
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localized PCa and a life expectancy of at least 10 
years (2). Open RP has long been the gold standard 
procedure (3), but laparoscopic and later, robotic 
prostatectomies have been introduced with the 
expectation of minimizing peri - and postopera-
tive complications (4-6). Robotic surgery provides 
three - dimensional magnification and tools with 
seven degrees of freedom that can duplicate hand 
movements. Therefore, non - laparoscopic surge-
ons especially tend to prefer robotic systems, as 
they reduce the difficulty involved in performing 
complex laparoscopic procedures (7).

 Surgeons skilled in robotic manipulation 
are physically separated from the patient, resul-
ting in the absence of tactile feedback; such sur-
geons need a mediator to complete the operation. 
Although the role of the assistant in robot assisted 
radical prostatectomy (RARP) was previously des-
cribed (8), the urologic literature focuses on the 
performance of the console surgeon (9). However, 
it is well known that successful RARP depends on 
a successful team, and the bedside assistant repre-
sents a major part of such success (10). RARP is 
not a solo surgery, as teamwork is crucial for these 
operations. Therefore, it is important to focus on 
all members of the team, and not just the primary 
surgeon. To address the gap in the literature, we 
want to call attention to the lack of focus on the 
bedside assistant; thus, in this study, we evaluate 
the outcomes for robotic surgeons who are in the 
learning curve for this surgery according to the 
bedside assistant’s level of experience.

MATERIALS AND METHODS

 This study was approved by the local 
ethics committee. We retrospectively reviewed two 
non - laparoscopic, beginner robotic surgeon’s 
first series of cases, and divided the patients into 
two groups. The first surgeon (MDB) completed 20 
consecutive operations in February 2009 - May 
2009, with a beginner bedside assistant (Group-1). 
The second surgeon (OA) completed 16 consecuti-
ve operations in February 2015 - December 2015, 
with an experienced (at least 150 cases) bedside 
assistant (Group-2).

 Both surgeons completed the operations 
with the same transperitoneal posterior approach. 

None of the patients underwent lymph node dis-
section according to the Partin nomograms (11). 
The data collected included: age, prostate volume, 
prostate specific antigen (PSA), estimated blood 
loss, complications and percent of positive surgi-
cal margins. In addition, elapsed time for trocar 
insertion, robot docking, console surgery, speci-
men extraction and total anesthesia time were 
measured separately. The trocar insertion time was 
defined as the time from the first attempt to in-
sert the Veress needle through abdominal cavity to 
the final trocar placement. The robot docking time 
was defined as the time from the first attempt to 
insert the Veress needle through abdominal cavity 
to the connection of the robotic arms to trocars 
and installation of the robotic instruments and 
camera. The console surgery time was measured 
from when the console surgeon began to handle 
the robot to when the instruments were removed 
from the patient. The specimen extraction time 
was defined as the measured time from undocking 
the patient cart to closing the port sites. Finally, 
the total anesthesia time referred to the time from 
induction to arrival at the recovery room.

 Statistical analyses were performed using 
SPSS 20.0 (IBM, NY, USA) statistical program. The 
normal distribution suitability of the variables 
was investigated using the one - sample Kolmo-
gorov - Smirnov test. Variables with normal dis-
tribution were shown by mean and standard de-
viation (mean ± SD), whereas variables with non 
- normal distribution were shown by median (min 
- max). The comparative analysis of variables was 
applied using the independent samples t - test or 
Mann Whitney U test for quantitative parameters 
and Chi - square or Kruskal - Wallis test for cate-
gorical parameters. The level of significance for all 
analyses was set at 5%.

RESULTS

 Group 1 consisted of 20 patients, while 
group 2 consisted of 16 patients. There were no 
significant differences between groups in terms of 
age, comorbidity, prostate volume, PSA value, pre-
operative Gleason score, number of positive cores, 
postoperative Gleason score, pathological grade, 
protection rate of neurovascular bundles, surgi-
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cal margin positivity, postoperative complications, 
length of hospital stay, and estimated blood loss 
(Table-1). The trocar placement time was statis-
tically shorter in group 2 than it was in group 1 
(9.63 ± 2.71 min vs. 14.40 ± 4.52 min, p = 0.001, 
respectively). Furthermore, the robotic docking 
time was significantly shorter in group 2 than it 
was in group 1 (17.75 ± 3.53 min vs. 30.20 ± 7.54 
min, p ≤ 0.001, respectively; Table-2). The console 
surgery, anesthesia and specimen extraction times 

were also significantly lower in group 2 than they 
were in group 1 (189.06 ± 27.70 min vs. 244.95 
± 80.58 min, p = 0.001; 230.94 ± 30.83 min vs. 
306.75 ± 87.96 min, p = 0.002; 10.19 ± 2.54 min 
vs. 17.55 ± 8.79 min, p = 0.002; respectively).

 Postoperative complications were obser-
ved in five patients in group 1 and three patients 
in group 2 (Table-3). The Clavien Grade 2 com-
plications comprised blood transfusions, while the 
grade 3a complications included bladder cathete-

Table 1 - Baseline and pathological characteristics.

Group 1 (n=20) Group 2 (n=16) p value

Age (years) (mean ± SD) 63.00 ± 6.09 63.38 ± 6.85 0.86*

CCI, median (IQR) 0 (0-1) 0 (0-1) 0.815**

Prostate volume (gr) (mean ± SD) 46.65 ± 12.14 48.38 ± 15.78 0.71*

PSA (ng/dL) (min-max) 5.8 (4.5-39) 6.62 (1.47-26.5) 0.82**

Preop. Gleason score (%)

6 14 (70) 14 (87.5)

7 4 (20) 2 (12.5)

8-10 2 (10) 0 0.26***

Positive core number 3.45 ± 2.40 3.88 ± 2.55 0.61*

Clinical stage (%)

T1c 16 (80) 9 (56.25)

T2a 4 (20) 3 (18.75)

T2b 0 2 (12.50)

T2c 0 2 (12.50) 0.16***

Postop. Gleason score (%)

6 13 (65) 10 (62.5)

7 6 (30) 5 (31.25)

8-10 1 (5) 1 (6.25) 0.88***

Pathological stage (%)

T2a 2 (10) 2 (12.5)

T2b 2 (10) 2 (12.5)

T2c 10 (50) 7 (43.75)

T3a 6 (30) 4 (25.00)

T3b 0 1 (6.75) 0.08***

Protection of neurovascular bundle (%) 18 (90) 15 (93.75) 0.84***

Positive surgical margin (%) 3 (15) 4 (25) 0.68****

CCI = Charlson Comorbidity Index; * = Independent samples t test; ** = Mann-Whitney U test; *** = Kruskal Wallis test; **** = Chi-square test
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rization by cystoscopy for one patient because the 
catheter was out of place and the need for percu-
taneous nephrostomy in one patient.

DISCUSSION

 Significant technological progress has 
been achieved in minimally invasive surgery with 
the use of Da Vinci® robot and robotic surgery is 
successfully and reliably applied in the treatment 
of prostate cancer. However, the absence of tactile 
feedback and high costs appear to be disadvan-
tages of this system. Since Binder et al. (5) and 
Menon et al. (12) performed robotic radical pros-
tatectomy in 2000, the application of this techno-
logy has spread rapidly, and it is still growing. Its 
advantages, such as low perioperative blood loss, 
low postoperative pain, short hospital stay, and 
faster patient recovery, have made this technology 
more common (13).

 Commonly accepted surgical principles 
include that the surgical anatomy needs to be do-
minated, dissection should be carried out in com-
pliance with intraoperative variable dynamics and 
hemostasis and excretion should be carried out 
as required. The importance of these principles is 
even more prominent in laparoscopic surgeries. 
Errors can lead to increased complications, con-
version to open surgery, and prolongation of the 
surgical time.

 Concerning the learning curve of the ro-
botic surgery, the research in the literature has 
concentrated on the console surgeon’s performan-
ce. However, a successful robotic surgery can only 
be performed with a good team, and the patient - 
side surgeon is an important member of this team 
because she / he affects the safety and effective-
ness of the operation (10). A mistake made by the 
patient - side surgeon may increase patient mor-
bidity, negatively affect the surgical outcome, and 

Table 2 - Perioperative data.

Group 1 (n=20) Group 2 (n=16) p value

Trocar insertion time, min 14.40 ± 4.52 9.63 ± 2.71 0.001*

Robot docking time, min 30.20 ± 7.54 17.75 ± 3.53 <0.001*

Console surgery time, min 244.95 ± 80.58 189.06 ± 27.70 0.01*

Anesthesia time, min 306.75 ± 87.96 230.94 ± 30.83 0.002*

Specimen extraction time, min 17.55 ± 8.79 10.19 ± 2.54 0.002**

Estimated blood loss, mL 268 ± 236.57 281.25 ± 178.02 0.85*

Median length of hospital stay (days) (min-max) 4 (3-11) 4 (3-7) 0.468**

* = Independent samples t test; ** = Mann-Whitney U test

Table 3 - Postoperative complication rates.

Group 1 (n=20) Group 2 (n=16) p value

Complications, n, (%) 5 (25) 3 (18.75) 0.71

Minor (Clavien 2) 3 2

Blood transfusion 3 2

Major (Clavien 3a) 2 0

Cystoscopy in operating room 1 0

Percutaneous nephrostomy 1 0
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even lead to open surgery (8). It has been reported 
in the literature that inexperienced patient - side 
surgeon can lead to the disappearance of suture 
needles and undesirable conditions such as major 
vessel injury (14, 15).

 The bedside assistant plays a crucial role, 
especially in knotting of dorsal vein complex, re-
traction during bladder neck dissection, dissection 
of seminal vesicles, clipping of prostatic vascu-
lar pedicles, retraction during nerve preservation, 
delivery of sutures to the surgical field during 
anastomosis and specimen extraction (16). An 
experienced bedside assistant not only assists the 
case, but she / he also guides the console surgeon 
occasionally and can recommend steps that may 
facilitate the procedure.

 In 2016, Potretzke et al. compared senior 
- level and junior - level bedside assistants in a 
robot assisted partial nephrectomy series with 414 
patients. There were no differences in negative 
margin status, postoperative complications, esti-
mated blood loss, or operative time between the 
groups. In their study, the console surgeons were 
experienced and, the research was carried out at 
a high - volume center; therefore, the bedside as-
sistant may not have been a critical factor in the 
operations. In contrast, in our study, the conso-
le surgeons were both beginners, and the bedside 
assistant’s.

Experince seems to have been an impor-
tant component in the robotic surgery learning 
curve (17).

 In our study, there was a significant di-
fference between two groups with experienced 
and inexperienced bedside assistant in terms of 
trocar placement time, robot docking time, con-
sole time, specimen extraction time, anesthesia 
time and total operation time. Prostate volume, 
low surgical experience and lymph node dissec-
tion were reported to be factors that prolonged the 
surgical duration of the RARP procedure (18). In 
the present study, there was no difference in the 
rates of prostate volume and lymph node dissec-
tion among the groups. Often, the operation time 
is used to evaluate the surgeon’s learning curve. 
As the experience of the surgeon increases, the 
surgery time shortens (19). Both surgeons in our 
study were in their learning curves; therefore, that 

the difference in the total operation times between 
the groups may depends on the bedside assistant’s 
experience.

 A prolonged surgery time in robot - assis-
ted urological procedures may increase the risk of 
anesthesia exposure and side effects, perioperati-
ve complications like deep vein thrombosis and 
pulmonary embolism (20), postoperative compli-
cations (19) and positional injury (21). In a study 
evaluating RARP applied during the learning cur-
ve, D’Alonzo et al. reported that the anaesthesia 
and total surgery times were longer than those of 
open radical prostatectomy, and this led to a hi-
gher level of transient creatinine and increase in 
the use of intraoperative antihypertensive drugs 
(22). In addition, when the excessive Trendelen-
burg position is employed, facial, eyelid, conjunc-
tiva and tongue edema can occur in patients. At 
the same time, soft tissue edema in the airway 
can delay the patient’s extubation (23). Excessive 
Trendelenburg position and pneumoperitoneum 
affect the respiratory system by increasing arterial 
CO2 (24). Moreover, the increased risk of atelec-
tasis due to decreased pulmonary compliance and 
functional residual capacity can lead to hypoxia 
(22). It has been shown that excessive Trendelen-
burg position may induce conjunctival edema and 
intraocular pressure, although it does not cause 
any problems later (25, 26).

 Although there was no significant difference 
between the groups in terms of complications in our 
study, supporting the robotic surgical teams in the 
learning curve with an experienced bedside assistant 
may shorten the surgical time and reduce the risk of 
complications mentioned above. Patel et. al. reported 
that the operation time was less than 4 hours in the 
first 200 robotic series after the first 20 cases (27). In 
our study, the average operation time was less than 4 
hours in the first 16 cases in the experienced bedside 
assistant group.

 The surgical margin positivity is directly 
related to the quality of the surgery. In our study, 
surgical margin positivity was found to be consis-
tent with the literature for both groups (7). There 
was no significant difference in this parameter be-
tween the two groups.

 To the best of our knowledge, this study is 
the first study comparing the oncologic outcomes 
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of RARP operations performed by two surgeons 
on the learning curve in the presence of expe-
rienced and inexperienced bedside assistants. 
Moreover, it represents one of the few studies 
in which the experience of bedside assistant was 
evaluated (17).

CONCLUSIONS

 The bedside assistant’s experience in robo-
tic surgeries may be viewed as an important fac-
tor when it comes to guiding the console surgeon 
with recommendations, increasing the cost effec-
tiveness of operation and reducing the potential 
complications by shortening the operation time. 
This may be especially important in the learning 
curve for the console surgeon’s initial cases.
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ABSTRACT
 

Introduction: Prostate - specific antigen (PSA) is a useful biomarker for detection of 
prostate cancer (PCa) and for risk classification in addition to TNM classification and 
Gleason score (GS). We reported the role of PSA in patients with low (< 20 ng / mL) and 
extremely high (≥ 100 ng / mL) PSA levels. However, it is unclear whether a correlation 
exists between middle range PSA levels (20 - 100 ng / mL) at diagnosis and prognosis.
Materials and Methods: Between January 2000 and December 2014, 1873 patients 
underwent prostate biopsy at Kanazawa University Hospital. Of 802 patients who were 
diagnosed with PCa, 148 patients with middle range PSA levels (20 - 100 ng / mL) were 
retrospectively analyzed.
Results: The percentage of patients with T3 - 4 consistently increased as PSA levels 
increased from 20 to 100 ng / mL. Although the percentage of patients with GS ≥ 8 or 
metastases increased as PSA levels increased up to approximately 70 ng / mL, there 
was no significant increase between 70 and 100 ng / mL. PCa - specific and castration 
- resistant PCa - free survivals were adversely associated with PSA levels up to 70 ng 
/ mL, but not between 70 and 100 ng / mL.
Conclusion: PSA is a useful biomarker for predicting prognosis at levels between 20 
and 70 ng / mL. However, PSA cannot be used as a prognostic factor in patients with 
PCa and PSA levels ≥ 70 ng / mL. When the PSA level reaches approximately 70 ng / 
mL, prognosis might bottom and reach a plateau.
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INTRODUCTION

Prostate - specific antigen (PSA) is a useful 
biomarker for the detection of prostate cancer (PCa) 
and risk classification in addition to TNM classifi-
cation and Gleason score (GS) (1). D’Amico’s risk 
classification, the most widely used localized PCa 
risk classification, consists of a diagnostic PSA level, 
high biopsy GS, and clinical T stage and is helpful in 
predicting prognosis (2). We previously showed that 
patients with PCa and a low level PSA (< 3.5 ng / 

mL) tend to be in more advanced stages than those 
with PSA levels between 3.5 ng / mL and 10 ng / mL 
and that PSA could no longer be used as a prognostic 
factor in patients with PCa and extremely high PSA 
levels (> 100 ng / mL) (3, 4). PSA > 20 ng / mL is de-
fined as high - risk for PCa as per D’Amico’s risk clas-
sification, and it is reasonable to assume that patients 
with a PSA level near 100 ng / mL have more advan-
ced disease and a worse prognosis than those with a 
PSA level near 20 ng / mL. However, it is still unclear 
whether the PSA level itself is actually a prognostic 



IBJU | PSA LEVEL FOR PROSTATE CANCER PROGNOSIS

62

factor in patients with PCa and middle range 
PSA levels (20 - 100 ng / mL). In this study, 
we retrospectively examined whether PSA could 
predict patient prognosis in patients with PCa 
and middle range PSA levels (20 - 100 ng / mL) 
and clarified factors that affect the survival of 
such patients.

MATERIALS AND METHODS

 Between January 2000 and December 
2014, 1873 patients underwent prostate biop-
sy at Kanazawa University Hospital. Of 802 pa-
tients diagnosed with PCa, 148 patients with 
middle range PSA levels (20 - 100 ng / mL) were 
retrospectively analyzed. Demographic, surgi-
cal, pathological, and follow-up data were col-
lected from medical charts and retrospectively 
analyzed. The follow-up was stopped on Janu-
ary 31, 2016. During the study period, all the-
rapeutic decisions were left to the discretion of 
each attending physician. Patient distribution of 
every 10 ng / mL of PSA ranging up to 100 ng / 
mL was analyzed. Statistical analyses were per-
formed using the commercially available sof-
tware Prism (GraphPad, San Diego, CA). Com-
parisons of tendencies among different groups 
were performed by chi - square test for trends. 
Overall survival (OS), PCa - specific survival 
(PCaSS), and castration - resistant PCa (CRPC) 
- free survival (CFS) rates were estimated using 
the Kaplan - Meier method. Log - rank test for 
trend was used for comparison of survival dis-
tributions. In all analyses, p < 0.05 was taken to 
indicate statistical significance. This study was 
approved by Medical Ethics Committee of Kana-
zawa University (No. 2016 - 328).

RESULTS

Patient characteristics are shown in Ta-
ble-1. Median patient age at diagnosis of PCa 
was 73 (range: 53 - 89) years. Median follow-up 
was 58.4 (range: 0.03 - 176.4) months. Twen-
ty - six patients had metastasis and 14 patients 
developed CRPC. All patients underwent andro-
gen - deprivation therapy (ADT), except for six 
patients who were treated with radical prosta-

tectomy or radiotherapy alone. Sixty - three 
patients underwent both ADT and radiotherapy. 
Eight patients underwent both ADT and radical 
prostatectomy.

 Figure-1 shows the relationship betwe-
en the PSA level and T stage / GS / metastasis 
/ CRPC development. The distribution in every 
10 ng / mL across the range of PSA levels was 
analyzed. The percentage of patients with T3 
and 4 significantly increased between PSA le-
vels 20 and 100 ng / mL (Figure-1A). Although 
the percentage of patients with GS ≥ 8 signifi-
cantly increased between PSA levels 20 and 70 
ng / mL, a significant increase was not observed 
between PSA levels 70 and 100 ng / mL (Fi-
gure-1B). Also, the percentage of patients with 
metastases significantly increased between PSA 
levels 20 and 60 ng / mL, but a significant in-
crease was not observed between PSA levels 60 
and 100 ng / mL (Figure-1C). Furthermore, the 
percentage of patients with CRPC development 
(+) significantly increased between PSA levels 
20 and 70 ng / mL; however, a significant incre-
ase was not observed between PSA levels 70 and 
100 ng / mL (Figure-1D).

 In all patients, the 5 - and 10 - year OS 
rates were 87.0% and 77.5%, respectively. Al-
though high T stage and GS significantly shor-
tened OS, the presence of metastasis was not a 
significant factor for shortening OS. PSA shor-
tened OS significantly as PSA levels increase 
between 20 and 70 ng / mL, whereas PSA exten-
ded OS significantly when PSA levels increased 
between 70 and 100 ng / mL (Figures 2A and B).

 In all patients, 5 - and 10 - year PCaSS 
rates were 95.5%. High T stage and GS and the 
presence of metastasis significantly shortened 
PCaSS. Although PSA shortened PCaSS signifi-
cantly when PSA levels were between 20 and 70 
ng / mL, there was no significant difference in 
PCaSS rates when PSA levels were between 70 
and 100 ng / mL (Figures 2C and D).

 In all patients, the 5 - and 10 - year CFS 
rates were 87.9% and 84.1%, respectively. High 
T stage and GS and the presence of metasta-
sis significantly shortened CFS. Although PSA 
shortened CFS significantly when PSA levels 
were between 20 and 70 ng / mL, there was no 
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significant difference in PCaSS or in OS when 
PSA levels were between 70 and 100 ng / mL (Fi-
gures 2E and F).

DISCUSSION

 Previously, we reported that patients with 
PCa and a PSA level between 10 and 20 ng / mL 
at diagnosis had a more advanced stage of cancer 
than those with PCa and a PSA level between 3.5 

and 10 ng / mL, whereas patients with PCa and a 
PSA level < 3.5 ng / mL at diagnosis potentially 
had a more advanced stage of cancer than those 
with PCa and a PSA level between 3.5 and 10 ng / 
mL (3). On the other hand, patients with PCa and a 
PSA level ≥ 100 ng / mL had a similar prognosis, 
suggesting that PSA alone is no longer useful as 
a prognostic marker when the initial PSA level is 
≥ 100 ng / mL (4). Although it is believed that a 
higher PSA level indicates poor prognosis in pa-

Table 1 - Patient characteristics.

PSA ng/mL 20≤
<30

30≤ 
<40

40≤
<50

50≤
<60

60≤
<70

70≤
<80

80≤
<90

90≤
<100

Total

n 50 28 20 16 7 10 7 10 148

Median age,
71.5 78 69 75.5 81 71.5 68 77 73

year (range)
(55-86) (53-89) (56-81) (64-85) (56-83) (60-83) (59-86) (65-85) (53-89)

T

   1, 2 37 18 11 8 3 4 3 3 87

   3, 4 13 10 9 8 4 6 4 7 61

NM†

N0 and 
M0

48 23 15 10 5 6 5 9 121

N1 or 
M1

2 5 5 6 2 3 2 1 26

GS†

<7 9 1 2 3 0 0 0 3 18

7 23 13 8 4 2 5 4 3 62

>7 18 13 10 9 5 5 3 4 67

CRPC dev

Yes 2 1 2 1 3 2 2 1 14

No 48 27 18 15 4 8 5 9 134

Median FU, 65.3 24.6 68.2 24.7 65.1 90.8 76.1 63.8 58.4

month (range)
(12.4-
184.5)

(0.2-
188.3)

(0.4-
179.2)

(0.03-
187.1)

(20.7-
121.2)

(9.8-
152.9)

(54.4-
109.5)

(16.5-
153.7)

(0.03-
176.4)

PSA = prostate-specific antigen; GS = Gleason score; CRPC dev = castration-resistant prostate cancer development; FU = follow-up.
† Data not available in one patient each.
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tients with PCa, the prognosis of patients with PCa 
and a PSA level between 20 and 100 ng / mL has, 
so far, not been investigated in detail.

 In our study, high T stage / high GS / the 
presence of metastasis shortened each prognosis 
and these results were consistent with previous 
studies (1, 2). Although PSA levels between 20 
and 70 ng / mL were linearly associated with wor-
se GS, higher prevalence of metastasis, and CRPC 
development (+), higher PSA levels between 70 
and 100 ng / mL were not associated with poor OS, 
PCaSS, and CFS. Based on our previous studies 
and current results, we believe that when the PSA 
level reaches approximately 70 ng / mL prognosis 
might bottom and reach a plateau (Figure-3).

 It is well known that the proliferation of 
PCa cells depends on the androgen / androgen re-
ceptor (AR) signal activity. Furthermore, PSA is an 
AR - regulated gene, and serum PSA levels reflect 

AR activity in PCa cells (5). However, we someti-
mes observed very aggressive PCa with a low PSA 
level and high GS (3). Pretreatment with total testos-
terone in patients with metastatic prostate disease 
has been investigated by many groups, as patients 
with PCa and low serum total testosterone levels 
have poor prognosis compared with those with PCa 
and high serum total testosterone levels (6-11). This 
suggests that androgen - AR signal - independent 
PCa might be of an aggressive nature with a high 
GS. AR expression level is downregulated by ADT, 
and other signals play key roles in the progression 
of PCa, particularly in invasion and metastasis (12, 
13). Neither docetaxel nor cabazitaxel target andro-
gen - AR signaling; nevertheless, they significantly 
prolong OS of patients with CRPC compared with 
that of the control group (14-16). Even in castra-
tion - sensitive patients with PCa, the addition of 
docetaxel to ADT improved survival compared with 

Figure 1 - The distribution of clinical factors in every 10 ng / mL across the range of PSA levels.

(A) The distribution of T stage indicates that the percentage of patients with T3 - 4 significantly increased between 20 and 100 ng / mL (p < 0.001). (B) The distribution of GS 
indicates that the percentage of GS ≥ 8 constantly increased between PSA levels 20 and 70 ng / mL (p = 0.023), whereas a significant increase was not observed between 
PSA levels 70 and 100 ng / mL (p = 0.220). (C) The distribution of the presence of metastasis (N or M) indicates that the percentage of metastasis (+) significantly increased 
between PSA levels 20 and 70 ng / mL (p < 0.001), whereas a significant increase was not observed between PSA levels 70 and 100 ng / mL (p = 0.120). (D) The distribution 
of patients with CRPC development (dev) (+) indicates that the presence of CRPC dev (+) patients significantly increased between PSA levels 20 and 70 ng / mL (p = 0.023), 
whereas no significant increase was observed between PSA levels 70 and 100 ng / mL (p = 0.220).
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treatment with ADT alone (17). These results suggest 
the existence of androgen - AR signal - indepen-
dent PCa cells, at least to some extent, in the early 
stage of PCa. In our study, although the percentage 
of patients with GS > 7 and the presence of metas-
tasis increased between PSA levels 20 and 70 ng 
/ mL significantly, there was no difference in the 
percentage of patients with GS > 7 and the presence 
of metastasis between PSA levels 70 and 100 ng / 
mL. The number of PCa cells which are dependent 

Figure 2 - Kaplan - Meier analyses of OS, PCaSS, and CFS in patients based on PSA.

(A) Higher PSA levels shortened OS significantly between 20 and 70 ng / mL (p = 0.029). (B) However, PSA level was no longer a significant factor for OS between 70 and 
100 ng / mL, rather higher PSA prolonged OS (p = 0.040). (C) An inverse correlation between PSA levels and PCaSS was observed, where higher PSA levels significantly 
shortened PCaSS between 20 and 70 ng / mL (p = 0.026). (D) However, the PSA level was no longer a significant factor for PCaSS between 70 and 100 ng / mL (p = 0.083). 
(E) Higher PSA levels significantly reduced CFS between 20 and 70 ng / mL (p = 0.014). (F) However, the PSA level was no longer a significant factor for CFS between 70 
and 100 ng / mL (p = 0.292).

on AR signaling might not be important for patients 
with PSA ≥ 70 ng / mL, as indicated by the CFS rates 
(Figures 2E and F).

 This study has a number of limitations. 
The small sample size may have prevented de-
termination of the precise statistical significance 
of differences between groups. Larger prospecti-
ve studies with longer follow-up periods and data 
from other ethnic backgrounds are needed to con-
firm our findings. Moreover, as a variety of treat-
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ments, including radical prostatectomy, radiation, 
and ADT were performed, some outcomes may not 
have been impacted only by PSA.

 This is the first report showing PSA as a 
useful biomarker for predicting prognosis at levels 
between 20 and 70 ng / mL, whereas PSA could 
not be a prognostic factor in patients with PCa 
and PSA levels of ≥ 70 ng / mL. When the PSA 
level reaches approximately 70 ng / mL, progno-
sis might bottom and reach a plateau. These fin-
dings may help clinicians predict OS, PCaSS, and 
CFS rates and plan an appropriate treatment and 
follow-up schedule after diagnosis.

ABBREVIATIONS 

ADT = androgen - deprivation therapy
CFS = castration - resistant prostate cancer - free 
survival
CRPC = castration - resistant prostate cancer
GS = Gleason score
OS = overall survival
PCa = prostate cancer
PCaSS = prostate cancer - specific survival
PSA = prostate - specific antigen
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INTRODUCTION

Soft tissue sarcomas (STSs) are a diverse 
group of solid tumors that originate from embry-
onic mesenchymal cells which have various clini-
cal and pathological characteristics (1). STSs of the 
genitourinary (GU) tract are uncommon, only ac-
counting for 2.1% of all STSs and 1% to 2% of all 

malignant GU tumors (2, 3). Due to low prevalence 
of urological STS, clinical research is limited with 
institution-based studies. The tumor stage, grade, 
size, and localization are found to be important 
prognostic factors for patient survival in STSs in 
several studies (4-6). In this study, we aimed to re-
view urological STS that were diagnosed in our in-
stitution and their prognostic factors for survival.
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ABSTRACT 

Purpose: In this study we aimed to review urological soft tissue sarcomas of genito-
urinary tract that were diagnosed in our institution and their prognostic factors for 
survival.
Materials and Methods: The clinical and pathological records of 31 patients who had 
diagnosis of soft tissue sarcomas primarily originating from the genitourinary tract 
between 2005-2011 were reviewed.
Results: The most common site was kidney (17 cases, 54.8%), and most common di-
agnosis was leiomyosarcoma (11 cases, 35.4%). A total of 24 patients (77.4%) had 
surgical excision. The surgical margins were positive in 7 patients who presented with 
local recurrence after primary resection. Twelve patients developed metastatic disease. 
During follow-up (range 9-70 month), 26 of the 31 patients (88.9%) were alive. Sig-
nificant survival differences were found according to histological type (p: 0.001), with 
lower survival rates for malignant fibrous histiocytoma. The tumor size, the presence 
of metastasis at the time of diagnosis and tumor localization were not statistically 
significant for overall survival.
Conclusions: In our series, prostate sarcomas, paratesticular rhabdomyosarcoma and 
malignant fibrous histiocytoma had poor prognosis, especially in patients presenting 
with metastatic disease.
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MATERIALS AND METHODS

The clinical and pathological records of 
31patients who had diagnosis of soft tissue sarco-
mas primarily originating from the genitourinary 
tract between 2005-2011 were reviewed. Sarco-
mas of the GU tract that arised from the kidney, 
ureter, bladder, prostate, and paratesticular region 
were included. Retroperitoneal sarcomas without 
a tight relationship to the kidney or to the adrenal 
gland were excluded. Female genital organ related 
sarcomas were excluded from this study. Charac-
teristics of the patients including age, sex, tumor 
histology, tumor size, primary organ, metastasis 
at diagnosis, and status of surgical resection were 
examined. All histopathological findings were ob-
tained from biopsy or surgically resected speci-
mens from files of patients in the Department of 
Pathology. Local recurrence or metastasis was de-
scribed as the first recurrence of disease at the pri-
mary tumor site or distant site detected by com-
puted tomography. The clinical characteristics of 
the patients at the time of admission and follow-
up were achieved from hospital records, directly 
from the patients or from their families. All pa-
tients underwent CT scan before surgery. Recur-
rence was defined as recurrent disease at a local 
or distant site.

Statistical analysis was done by using the 
Statistical Package for Social Sciences, ver. 13.0 
for Windows, (SPSS, Chicago, IL). The crude prob-
ability of survival was estimated by using the 
Kaplan - Meier method and differences between 
patient groups were assessed by the log rank test. 
A P value < 0.05 was considered to be statistically 
significant.

RESULTS

The demographic characteristics of the pa-
tients are presented in Table-1. The mean age at 
diagnosis was 58 years (range, 19-81 years). Medi-
an follow-up was 61 months. Twenty two patients 
were male and 9 patients were female. The most 
common site was kidney (17 cases, 54.8%), fol-
lowed by paratesticular region with 7 cases (7 cas-
es, 22.5%), prostate (4 cases, 12.9%) and bladder 
(3 cases, 9.8%). The mean tumor diameter was 14 

cm. The most common diagnosis was leiomyosar-
coma (11 cases, 35.4%), followed by liposarcoma 
(8 cases, 25.8%), malignant fibrous histiocytoma, 
(4 cases,12.9%), malignant nerve sheath tumor (3 
cases, 9.7%), rhabdomyosarcoma (2 cases,6.5%) 
and Kaposi sarcoma (2 cases, 6.5%). A total of 24 
patients (77.4%) out of 31 patients had surgical 
excision. The surgical margins were positive in 7 
patients who presented with local recurrence after 
primary resection. Twelve patients developed met-
astatic disease. There were lymph node metastasis 
in 2 patients and distant metastasis in 10 patients; 
lung, liver and bones were the most affected sites. 
At the end of the study period (range 9-70 month), 
26 of the 31 patients (88.9%) were alive.

There were no significant differences in 
survival according to sex and age (p: 0.717, p: 
0.107 respectively) (Figure-1A). Significant sur-
vival differences were found according to histo-
logical type (p: 0.001), with lower survival rates 
for malignant fibrous histiocytoma (Figure-1B). 
Leiomyosarcomas and liposarcomas had a better 
5 years survival when compared to rhabdomyo-
sarcomas and other types. The tumor size and the 
presence of metastasis at the time of diagnosis 
were not statistically significant for overall sur-
vival (p: 0.590, p: 0.500 respectively). There were 
no relation with tumor localization and survival 
(p: 0.449). The patients who underwent surgical 
resection had significantly higher rates of survival 
(p: 0.001), (Figure-1C).

DISCUSSION

The infrequency of GU STSs is the main 
problem for clinical research while data in the 
literature are limited (7). In the literature, lipo-
sarcoma (LS) represents the most common soft 
tissue sarcoma of retroperitoneum (8). The bio-
logical behavior and prognosis of LS are usually 
more favorable compared to most of STS but the 
prognosis can vary widely depending on tumor 
characteristics, especially histological subtype and 
tumor grade (9). In our study, 6 patients had peri-
renal and renal LS. Renal LSs were found in renal 
parenchyma without being in renal lipomatous 
tissue. While 4 patients had no evidence of local 
recurrence, one patient had a local recurrence and 
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Table 1 - Distribution of 31 genitourinary sarcomas according to selected clinical and pathological characteristics.

Pt. 
No

Age 
(years)

Sex Size 
(cm)

Location Type Local 
recurrence

Metastases Treatment Current 
status

Median 
follow-up 
(months)

1 81 M 3 Prostate MFH - None Bx DOD 13

2 56 M 23 Bladder LS - None S NED 66

3 42 M 5 Perirenal MFH + None S DOD 20

4 64 M 4 Bladder IMF - None S NED 70

5 59 M 4 Paratesticular LS + Lung S AWD 61

6 68 M 22 Perirenal LMS + Liver, bone S AWD 58

7 43 M 4 Paratesticular RMS + Lung S DOD 24

8 73 M 23 Perirenal LS - Adrenal S AWD 40

9 64 M 2 Paratesticular LMS - None S NED 38

10 58 F 22 Perirenal LS - None S NED 38

11 67 M 4 Perirenal LMS - None S NED 31

12 58 F 9 Bladder MFH - None Bx DOD 27

13 73 F 6 Kidney MFH - None S NED 25

14 69 F 6 Kidney LS + None S NED 24

15 19 M 5 Paratesticular RMS - None S NED 12

16 56 F 9 Perirenal LS + None S AWD 24

17 45 M 1 Perirenal MPNST - None Bx DOD 12

18 67 M 4 Kidney LMS - Adrenal S AWD 45

19 60 F 17 Perirenal MPNST - Liver S AWD 15

20 59 M 3 Prostate LMS - Lung Bx AWD 12

21 55 M 3 Kidney LMS - None S NED 24

22 43 M 20 Kidney LMS - Lymph node S AWD 12

23 64 M 8 Prostate LMS - Bone Bx AWD 10

24 59 M 4 Prostate LMS + Lung Bx AWD 20

25 59 M 1 Paratesticular KS - None S NED 24

26 32 F 2 Kidney LMS - None S NED 18

27 48 M 17 Perirenal MPNST - Liver S AWD 11

28 35 M 2 Paratesticular LMS - None Bx NED 19

29 69 M 1 Paratesticular KS - None S NED 30

30 53 F 23 Kidney LS - Lymph node S AWD 18

31 59 F 14 Perirenal LS - None S NED 9

AWD = Alive with disease; Bx = Biopsy; S = Surgical; DOD = Dead of disease; F = Female; LS = Liposarcoma; LMS = Leiomyosarcoma; IMF = Inflammatory 
myofibroblastic tumor; KS = Kaposi sarcoma; M = Male; Mo = Month; MFH = Malignant fibrous histiocytoma; MPNST = Malignant nerve sheath tumor; NED = no 
evidence of disease; RMS = Rhabdomyosarcoma
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one patient had an adrenal metastasis. One patient 
had a bladder LS. Primary LS of the urinary blad-
der is a very rare entity with a poor prognosis that 
usually presents as a large tumor mass (10). Our 
patient had no evidence of disease in 66 months 
follow-up. One patient had a paratesticular LS and 
had lung metastasis.

Leiomyosarcoma (LMS) make up 50-60% 
of all renal sarcomas, therefore, it is the most 
common histologic subtype (11). Renal LMS has a 
very poor prognosis, which results in death of the 
majority of patients within two years (12). Howev-
er, radical surgery seems to offer the best chance 
of cure. The role of adjuvant chemotherapy and / 

or radiotherapy remains controversial due to the 
paucity of data on the treatment of this rare renal 
neoplasm. While local recurrence is common, low-
grade LMS tends to pursue a more indolent course. 
Four of our patients had LMS of the kidney. All 
patients had no evidence of local recurrence but 
distant metastasis was noted in adrenal and lymph 
node during of follow-up. Two of our patients had 
perirenal LMS. Their origin has been suggested as 
coming from the interlacing bundles of smooth 
muscle in the inner layer of the renal capsule (13) 
and in the form of a mass attached to the corti-
cal surface of the kidney. One of these patients 
had distant metastasis in liver and bone. Three of 

Figure 1 - Kaplan-Meier analysis of overall survival in overall cases (A), according to histological subtype (B) according to 
presence vs. absence of surgical resection (C).

A B

C
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our patients had LMS of the prostate. LMS is the 
most common primary sarcoma of the prostate in 
adults and accounts for 38-52% of primary pros-
tatic sarcomas (14). It has an aggressive clinical 
course (15). Due to the rarity of prostatic LMS, 
definite treatment recommendations are yet to be 
established. Multimodality treatment combina-
tions including surgery, preoperative or postoper-
ative radiation therapy and neoadjuvant or adju-
vant chemotherapy has been used (14, 15). Up to a 
third of patients have demonstrable metastases at 
presentation, usually to the lung, and sometimes 
to the liver (14, 15). In our series, three patients, 
who had LMS, received adjuvant radiotherapy and 
multi-agent chemotherapy. All of them had dis-
tant metastasis in lung and bone.

Malignant fibrous histiocytoma (MFH) is 
rare in the urinary tract and mostly it is located in 
the kidneys and consists of 0.23-0.67% of all blad-
der tumors. In our series, the tumors were local-
ized in kidney, prostate, and bladder. MFH usually 
spreads fast. The size, depth and histologic fea-
tures of the tumor are important factors for metas-
tasis (16). Despite this treatment, 3-year survival 
is approximately 40% (17). In our series a patient, 
who had MFH, underwent surgery, received adju-
vant radiotherapy and multiagent chemotherapy, 
but died 20 months after initial diagnosis.

 Two patients in our series had paratestic-
ular rhabdomyosarcoma (RMS), which can arise 
from the epididymis, the mesenchymal layers sur-
rounding the testis and its true appendages, and 
the spermatic cord. It is the most common primary 
paratesticular malignant neoplasm diagnosed in 
patients aged 7 years to 36 years, with a mean age 
of 10 years (18). With regard to pathological sub 
classification, these tumors were of embryonal and 
pleomorphic type, respectively. The patients in our 
series were treated by radical orchiectomy. Retro-
peritoneal lymphadenectomy or chemotherapy was 
not performed. One of our cases was found to have 
embryonal RMS. Although he underwent radical 
orchiectomy and had post-operative chemotherapy, 
he had distant metastasis in lung and liver. Another 
case had no evidence of local recurrence.

Malignant peripheral nerve sheath tumors 
(MPNST) are confirmed only by histological and 
immunohistochemically evaluation (19). Involve-

ment of the kidney is uncommon, and it is very 
difficult to differentiate with other kidney sarco-
mas from MPNSTs clinically or upon gross exami-
nation (20, 21). Current treatment for MPNST in 
the genitourinary system involves surgical exci-
sion and adjuvant chemotherapy. This combined 
modality approach results in a 5-year survival rate 
of 40-69% with complete resection of localized 
disease (22). Two patients out of three had a poor 
outcome: one was dead from the disease and the 
other is alive with the metastatic disease.

In conclusion, genitourinary sarcomas 
are a rare group of tumors, some patients with 
localized resectable masses may have a favor-
able prognosis. Complete surgical resection is the 
best chance for survival. Prostate sarcomas, pa-
ratesticular RMS, and MFH had a poor prognosis, 
especially in patients presenting with metastatic 
disease and combined multimodality approach is 
the treatment of choice all of them; unfortunately, 
it provides limited therapeutic benefit.
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INTRODUCTION

Testicular cancer accounts for 1.5% and 
5% of male and urological tumors, respectively. 
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ABSTRACT 

Purpose: The current first - line treatment for non - seminomatous germ cell tumor 
(NSGCT) consists of four cycles of cisplatin, etoposide, and bleomycin (BEP), which 
results in 5 - year overall survival < 60% in patients with poor - risk features. Autolo-
gous hematopoietic stem cell transplantation (auto - HSCT) as a method for overcom-
ing high toxicity after high dose chemotherapy (HDC) has been explored in different 
solid tumors, but has remained standard practice only for NSGCT. Our objective was 
to describe outcomes of patients with poor - risk NSGCT who underwent first - line 
autologous HSCT in a tertiary center in Mexico.
Patients and Methods: Twenty nine consecutive patients with NSGCT who received 
first - line, non - cryopreserved autologous HSCT at the National Institute of Medical 
Sciences and Nutrition Salvador Zubiran in Mexico City, Mexico, from November 1998 
to June 2016, were retrospectively analyzed.
Results: The median age at transplantation was 23 (15 - 39) years. Most patients (n 
= 18, 62%) had testicular primary tumor, and 23 had metastases (79%). Complete re-
sponse after auto - HSCT was observed in 45%. Non - relapse mortality was 0. Five 
- year relapse / progression free and overall survival were 67% and 69%, respectively.
Conclusions: This small single limited - resource institution study demonstrated that 
patients with poor - risk NSGCT are curable by first - line HDC plus autologous HSCT 
and that this procedure is feasible and affordable to perform using non - cryopreserved 
hematopoietic stem cells.
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Annually, three to six new cases occur per 100,000 
men in the United States and up to 5% are bila-
teral. In Mexico, approximately 1.742 new cases 
were diagnosed in 2012 (1) and according to the 
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Mexican Malignant Tumor Histopathological Re-
gister (2001), testicular cancer is the most curable 
solid tumor and the most frequent urological tu-
mor in working - age men (2). The vast majority 
of non - seminomatous germ cell tumor (NSGCT) 
arise in the testicles with ~5% occurring outside 
of the gonads (3). Cisplatin - based chemothera-
py can cure patients with disseminated NSGCT, 
even with visceral metastases, highly elevated 
serum tumor markers, and other adverse fea-
tures, however results are better in patients of 
favorable risk group. The current first - line tre-
atment consists of four cycles of cisplatin, eto-
poside, and bleomycin (BEP) (3), which results in 
5 - year overall survival (OS) rates of less than 
60% in patients with advanced NSGCT classified 
with poor - risk features according to the Inter-
national Germ Cell Cancer Collaborative Group 
(IGCCCG) Classification (4-6).

A solution for overcoming resistance me-
chanisms to chemotherapy in patients with ma-
lignant diseases has been to increase the dose of 
cytotoxic drugs. However, it was not possible to 
administer higher doses due to the high toxicity 
and potentially lethal toxicity on bone marrow. 
Therefore, autologous hematopoietic stem cell 
transplantation (auto - HSCT) as a method for 
overcoming this high toxicity after chemotherapy 
has been explored in different solid tumors, but 
has remained standard practice only for NSGCT. 
In fact, this procedure (high - dose chemotherapy 
(HDC) followed by auto - HSCT) has been studied 
in both first - line and salvage settings in NSGCT. 
The relative tolerability and improvement in re-
lapse / progression free survival (PFS) and overall 
survival (OS) compared with historical controls 
treated with conventional - dose programs sug-
gested that this was a promising approach (7-10). 
Nonetheless, so far, there is no clear evidence that 
HDC plus auto - HSCT given as first - line therapy 
increase survival in patients with poor-risk NSG-
CT and the unresolved question as to what cons-
titutes optimal therapy for these patients remains. 
On the other hand, while most patients with me-
tastatic NSGCT are cured with first - line chemo-
therapy, the cure rate for those that relapse after 
first - line chemotherapy for metastatic disease is 
much lower.

The aim of this study was to describe ou-
tcomes of patients with poor - risk NSGCT who 
underwent HDC followed by auto - HSCT in a Na-
tional Health Institute in Mexico.

PATIENTS AND METHODS

Consecutive patients with poor - risk NSG-
CT treated at a National Institute of Mexico, Na-
tional Institute of Medical Sciences and Nutrition 
Salvador Zubiran in Mexico City, from November 
1998 to June 2016, were retrospectively analyzed. 
Thirty seven patients were identified (8 refractory / 
relapsed), but only 29 received an auto - HSCT as 
first - line treatment. Clinical and pathological cha-
racteristics such as age, sex, histology, disease ex-
tent, tumor markers, and responses were included. 
Follow - ups were done in the out - patient clinic. 
Diagnosis was made by the histopathological report 
from the ultrasound or CT - guided fine needle as-
piration biopsy (mediastinal and retroperitoneal tu-
mors), or from the inguinal orchiectomy (testicular 
tumors) plus serum markers such as alpha - fetopro-
tein (AFP), lactate dehydrogenase (LDH), and human 
chorionic gonadotropin (β - hCG). Second or third 
transplantations were excluded. The dataset used for 
this study derived from the Transplantation Program 
records, archived in the Department of Hematology 
and Oncology, containing all the information of the 
in - patient procedure. Also, hospital official medical 
records, and electronic records, including imaging 
and pathology, were reviewed. All patients signed 
an informed consent before undergoing HSCT. The 
Institutional Review Board approved the usage of 
patient information for this study.

Hematopoietic Stem Cell Transplantation
All patients were admitted one day prior 

the administering the conditioning regimen, and 
were placed in rooms with only high - efficiency 
particulate air (HEPA) filters during their in - pa-
tient stay. Autologous hematopoietic stem cells 
(HSCs) were collected by peripheral blood stem 
cell (PBSC) apheresis. Patients received granulo-
cyte - colony stimulating factor (G - CSF) (10 μg / 
kg / day) 5 days prior this procedure. Conditioning 
regimen was etoposide (1200 mg / m2, IV) and car-
boplatin (1400 mg / m2, IV) administered during 
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three consecutive days. Previously collected CD34 
+ cells were infused 5 - 6 days after harvesting, 
thus cryopreservation was not performed. Blood 
products and nutritional support were provided 
according to institutional guidelines. All blood 
products were filtered and radiated. G - CSF was 
administered on day + 5 until hematopoietic re-
covery (approximately 1 week). No physical or 
occupational therapy was given. Antimicrobial 
prophylaxis consisted of ciprofloxacin (500 mg / 
12 hours, oral) and acyclovir (250 mg / 8 hours, 
IV), administered starting the conditioning regi-
men. Antifungal prophylaxis included flucona-
zole (400 mg / daily, IV) starting day 1 of condi-
tioning regimen.

Outpatient follow-up
Patients were discharged when engraft-

ment occurred and in the absence of infections or 
complications. Out - patient visits took place twi-
ce a month during the first two months. Reques-
ted labs included complete blood count (CBC) and 
liver panel. No medications were prescribed. Pa-
tients in whom markers normalized, but who sho-
wed evidence of residual tumor mass, underwent 
debulking surgery.

Endpoints and definitions
Poor - risk NSGCT were defined by one or 

more of the following criteria: primary mediastinal 
NSGCT or by testicular / retroperitoneal primary 
NSGCT with non - pulmonary visceral metastasis, 
AFP > 10 000 ng / mL or β - hCG > 50 000 mIU / 
mL, or LDH > 10 x upper limit of normal (4). The 
following institutional laboratory references were 
considered: AFP 0-9 ng / mL, β - hCG 0.5 - 2.67 
mUI / mL, and LDH 140-271 U / l. Morbidity post - 
transplant was analyzed according to the NCI Com-
mon Terminology Criteria for Adverse Events (CT-
CAE v4.0). Neutrophil engraftment was considered 
as ANC ≥ 0.5 x 109 / L in the first day of three con-
secutive days. Platelet engraftment was defined as 
a platelet count ≥ 20 x 109 / L, during three consec-
utive days without transfusions. Graft failure was 
defined as the inability to achieve neutrophils and 
platelets engraftment during 45 days post - trans-
plant. Patients with normal levels of tumor markers 
and no clinical or radiological evidence of residual 

masses were classified as complete responders (CR) 
and were monitored without further therapy. Non - 
relapse mortality (NRM) was defined as death relat-
ed to the conditioning regimen or infections during 
aplasia without relapse / progression and exclud-
ing causes due to underlying disease. Progression 
/ relapse free survival (PFS) was established as the 
length of time from transplantation until relapse or 
progression of the underlying disease. Overall sur-
vival (OS) was defined as time from transplantation 
until death from any cause.

Statistical analysis

Frequencies and percentiles were used to 
describe categorical variables. Continuous vari-
ables were described by the median and interquar-
tile range using the frequency analysis. The OS 
for all patients was calculated using the Kaplan 
Meier estimator. Cumulative incidence estimates 
were calculated for other endpoints (NRM, relapse 
/ progression) to account for competing risks. Non 
- relapse death was a competing risk in the esti-
mation of relapse and relapse a competing risk for 
non - relapse mortality (NRM). Two - sided p - 
value of < 0.05 were considered significant. SPSS 
v. 21 (IBM, Chicago, IL) was used.

RESULTS

Patients: Twenty nine consecutive patients 
diagnosed with germ cell tumor were included 
(Table-1). The median age at diagnosis and at 
transplantation were 23 (15 - 39) and 23 (17 - 
39) years, respectively. All patients had an Eastern 
Cooperative Oncology Group (ECOG) performance 
status of 0. Most frequent histology was mixed 
germ cell tumors (n = 8, 28%), followed by ma-
lignant teratoma (n = 4, 14%). Eighteen patients 
(62%) had testicular primary tumor, and 23 pa-
tients had metastases (79%), most commonly in 
the lungs (n = 14, 61%). At diagnosis, 28 patients 
(97%) had positive tumor markers. According to 
the International Germ Cell Consensus Classifica-
tion, all patients were poor - risk. Prior HSCT, 9 
patients (31%) persisted with positive tumor ma-
rkers. Twenty patients (69%) had residual tumor 
prior HSCT.
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Autologous HSCT: Most patients received 
a single chemotherapy regimen prior becoming 
candidates for HSCT (n = 18, 62%). Eighteen pa-
tients (62%) showed partial response to initial 
chemotherapy. For the HSCT procedure, all pa-
tients received etoposide and carboplatin as pre 
transplant conditioning regimen. The median in-
fused CD34 + cells was 3 x 106 / kg (1.3 - 10.2). 
G - CSF was administered to 21 patients (72%) 
starting with a median 4 days (0 - 14) post - trans-
plant and during a median 8 days (0 - 17).

Conditioning regimen toxicity: Conditioning 
related toxicity was observed in 27 (93%) patients 
(35% grades III - IV). The most common affection 
was hepatic toxicity (n = 17, 63%) being grades III 
- IV in 47%. Thirteen patients (48%) developed oral 
mucositis (8% grades III - IV). None of the patients 
developed central nervous system toxicity.

Infections: Twenty four patients (83%) 
developed infections during the in - patient stay 
with a median onset of 6 days (0 - 14). Colorectal 
infections affected 8 patients (33%) followed by 
catheter in 7 (29%), neutropenic fever in 6 (25%), 
and other infections 13%. Pathogens were isolated 
in 8 patients (33%), all bacterial.

Transfusions and engraftment: Median 
transfused red blood cell and apheresis platelets 
units were 0 (0 - 4) and 2 (0 - 7), respectively. 
None of the patients presented refractoriness to 
infused platelets. Median engraftment for neutro-
phils and platelets were 12 (8 - 20) and 11 (7 - 21) 
days, respectively. Median hospitalization days 
were 20 (14 - 33).

Response, progression and survival: Com-
plete response was observed in 13 patients (45%). 
The median post - transplant tumor markers were: 
159 (114 - 357) U / l, 0.32 (0 - 5432) mUI / mL, 
and 3.9 (0.9 - 290) ng / mL for LDH, β - hCG, and 
AFP, respectively. Eleven patients (38%) persisted 
with residual tumor after HSCT. Eleven patients 
(38%) relapsed/progressed after HSCT. After a me-
dian follow-up of 103 months (2 - 203), 20 pa-
tients (69%) were alive. NRM within 30 and 100 
days were 0. Most frequent cause of death was 
relapse (n = 5, 56%) (Table-2). Five - year relapse 
free survival and OS were 67% and 69%, respecti-
vely. Comparing site of primary tumor (mediasti-
num and no mediastinum), 5 - year OS was 78 and 

67%, respectively (depicted in Figure-1). Relapse 
and OS are shown in Figure-2.

DISCUSSION

Most patients with metastatic NSGCT are 
cured with standard chemotherapy: 3 - 4 cycles 
of BEP protocols (3, 11). However, in patients with 
poor - risk, cure rate is below 50%. In this group 
and in patients with relapsed testicular cancer, un-
satisfactory performance standard chemotherapy 
has directed researchers to search for new forms of 
treatment. The rationale of using high dose che-
motherapy (HDC) in chemo - sensitive cancer lead 
on investigators to start clinical trials with high 
dose chemotherapy and stem cell support (12, 13). 
In the 90s, the initial studies of high dose che-
motherapy for patients with poor-risk in the first 
- line setting were completed (7, 8, 14). The first 
study showed that 15 of 27 patients (56%) achie-
ved complete remission (CR), 46% were disease 
free, and 57% alive after a median follow-up of 
31 months (8). Three years later, the same authors 
treated 30 patients, 16 with VIP chemotherapy, 
and the rest (14 patients) received HDC (carbo-
platin, etoposide, and cyclophosphamide (CEC)) 
after VIP. Patients whose tumor markers did not 
normalize after two cycles of chemotherapy were 
selected for HDC. After a median follow-up of 30 
months, 50% remained progression - free. Patients 
treated with marker - dependent, early - interven-
tion HDC experienced longer survival (7). In 1999, 
Bokemeyer et al. (14) published an analysis com-
paring the outcomes of patients with poor - risk 
metastatic NSGCT treated sequentially with stan-
dard VIP and HDC in a multi - centric study. They 
included patients from German group studies and 
patients treated in two studies from Indiana Uni-
versity, with BEP or VIP conventional chemothe-
rapy. HDC group included 147 patients, while 309 
patients were in the conventional chemotherapy 
group. Patients treated with HDC had a longer PFS 
75% vs. 59% (p = 0.0056) and a longer OS 82% vs. 
71% (p = 0.0184) (7). After that, Schmoll et al. (10) 
published a phase I / IIa study where they treated 
poor - risk NSGCT patients with a VIP - escalated 
protocol (one cycle of standard VIP, followed by 
3 - 4 cycles of high dose escalated VIP with auto 
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Table 1 - Patient demographics.

Characteristic n (%)

Total 29 (100)

Age (median, range)

Diagnosis 23 (15-39)

HSCT 23 (17-39)

Histology

Embryonal carcinoma 2 (7)

Yolk sac tumor 2 (7)

Choriocarcinoma 3 (9)

Malignant teratoma 4 (14)

Mixed 8 (28)

Other 4 (14)

Unknown 6 (21)

Primary tumor

Testicular 18 (62)

Mediastinal 9 (31)

Retroperitoneal 2 (7)

Risk stratification 

Poor-risk 29 (100)

Metastases

Yes 23 (79)

No 6 (21)

Number of disease sites

1 8 (28)

2 7 (23)

> 3 8 (28)

Unknown 6 (21)

Metastatic sites

Lung 14

Retroperitoneum 10

Mediastinum 3

Liver 9

Brain 1

Cervical lymph nodes 3

Positive tumor markers at diagnosis

Yes 28 (97)

No 1 (3)

Tumor markers at diagnosis

AFP median (range) (ng/mL) 24 (1.9-20928)

β-hCG median (range) (mUI/mL) 395 (0-395790)

LDH median (range) (U/l) 622 (152-14510)
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- HSCT). Five - year PFS in this group of patients 
was 68%, which was longer than the historical 
control with standard chemotherapy.

The German Testicular Cancer Study Group 
(GTCSG) added paclitaxel, after the proven effec-
tiveness of this drug in cisplatin-resistant NSGCT, 
to dose - escalated VIP protocol (15). Addition of 
paclitaxel to HDC VIP resulted in higher response 
rate of 79%, and five - year PFS and OS of 64% 
and 75%, respectively (15).

Motzer et al. (13) have published the only 
randomized phase III study including 219 untrea-
ted intermediate and poor - risk metastatic NSG-
CT patients. One group of patients was treated 
with standard therapy (4 cycles BEP), while the 
experimental group received two cycles of BEP 
and followed by two cycles of high dose CEC, 
showing benefit of HDC only in those patients 
with unsatisfactory tumor markers decline. One 
year complete remission was not different in the 
two groups of patients (48% vs. 52%, p = 0.53). 
The authors reported a 2 - year survival of 67% 

Positive tumor markers prior HSCT

Yes 9 (31)

No 20 (69)

Tumor markers prior HSCT

AFP median (range) (ng/mL) 4.4 (1.8-190)

β-hCG median (range) (mUI/mL) 0.6 (0-1141.5)

LDH median (range) (U/l) 152 (86-331)

Chemotherapy regimens prior HDCT + HSCT

1 18 (62)

2 5 (17)

> 3 2 (7)

Unknown 4 (14)

Response to initial standard chemotherapy

CR 3 (10)

PR 18 (62)

Unknown 8 (28)

Residual tumor prior HSCT

Yes 14 (49)

No 10 (34)

Unknown 5 (17)

AFP = Alpha-fetoprotein; β-hCG = Beta subunit of human chorionic gonadotropin; CR = Complete response; IPFSG = International prognostic factors study group; LDH 
= lactate dehydrogenase; PR = Partial response.

Figure 1 - Overall survival comparing site of primary tumor 
(mediastinum and non - mediastinum).
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Figure 2 - Progression and overall survival.

Table 2 - Causes of death (n=9).

Cause n, %

Relapse or progression 5 (56)

Other causes not related with HSCT

Infections after aplasia 1 (11)

Radiotherapy 1 (11)

Others 2 (22)

and a time - to - treatment failure (TTF: treat-
ment to relapse) of 23.2 months in the group 
receiving HSCT. However, this study included 
patients with intermediate - risk features (20%) 
and chemotherapy doses were lower (carbopla-
tin 600 mg / m2 and etoposide 600 mg / m2, plus 
cyclophosphamide 50 mg / kg) than our study. 
Nonetheless, our survival compares with their 
results (69 vs. 67%, respectively), but the me-
dian of TTF in our study has not been reached.

Other studies started the third phase, but 
due to poor recruiting of patients they were not 
fully completed (16-18). Daugaard et al. (18) re-
ported a 2 - year failure free survival (FFS) of 
58.2% after HDC using VIP regimens. Overall, 
the analysis of the recruited patients from HDC 
did not show the expected benefit in first - line 

treatment of metastatic NSGCT with a poor - 
risk.

On the other hand, several studies have 
used HDC showing promising response rates in 
refractory NSGCT (19-21). In our experience, al-
though limited (8 patients), it seems that auto 
- HSCT does not have a role in first - line for 
platinum refractory NSGCT, but it does as sal-
vage therapy obtaining a 5 - year PFS and OS of 
50% and 67%, respectively [results not shown].

We acknowledge that the main limita-
tions of our study include a retrospective, small 
cohort, and heterogeneous histological sub-
types. However, this small single limited - re-
source institution study demonstrated that pa-
tients with poor - risk NSGCT are curable by 
first - line HDC plus non - cryopreserved auto-
logous HSCT. To our knowledge, this is the first 
published study in a developing country and 
using non-cryopreserved hematopoietic stem 
cells. The relapse / progression free and overall 
survival using HCT and autologous HSCT were 
67% and 69%, respectively. We emphasize that 
demonstrating feasibility using non - cryopre-
served HSCs facilitates the widespread use of 
autologous HSCT in centers without this infra-
structure, which is frequent at limited - resource 
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centers in low - middle income countries, con-
tributing to the affordability of the overall pro-
cedure. By this means, engraftment was similar 
to reported literature (neutrophils and platelets, 
12 and 11 days, respectively) and median hospi-
talization was short (20 days). Toxicity has been 
reported to be more severe for patients treated 
with HDC associating this complication with 
mortality, especially secondary to septic shock 
(16-18). Grades III - IV HDC - related toxicity 
was present in 35% of our cohort and was not 
associated with mortality or further complica-
tions. Also, febrile neutropenia has been re-
ported in > 90% of patients receiving HDC (18), 
compared to 25% in our study. Colorectal infec-
tions affected 33% of our cohort, compared to 
other studies reporting up to 59% gastrointes-
tinal infections (17). Among our cohort, NRM 
at 30 and 100 days was 0. Causes of death were 
mostly as a consequence of relapse.

 Further, our results administering HDC 
plus one autologous HSCT compare to studies 
using 2 - 4 first - line HDC plus stem cell sup-
port (auto - HSCT), which highlights accessibil-
ity in developing countries. Moreover, we have 
previously reported the costs of HSCT in Mexico 
(22), demonstrating that it is an affordable pro-
cedure (median cost of autologous HSCT 12, 155 
USD), and avoiding cryopreservation allows this 
cost to remain low especially in limited - resour-
ce centers without facilities to freeze and store 
hematopoietic cells as it is expensive, complex, 
and requires substantial expertise.

 Also, patients with non - mediastinal 
and mediastinal NSGCT had similar outcomes, 
supporting the use of HSCT plus auto - HSCT 
as first - line treatment in the latter, but larger 
prospective studies are needed.

 In conclusion, our approach (HDC plus 
non - cryopreserved auto - HSCT) as first - line 
treatment in poor - risk NSGCT is a feasible pro-
cedure in low and middle income countries due 
to similar results compared to published prospec-
tive studies in developed countries.
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INTRODUCTION

Radical prostatectomy (RP) is a standard 
surgical treatment for clinically localized prostate 
cancer (1). Although robot-assisted laparoscopic 
radical prostatectomy (RALP) is increasingly com-
mon today, open retropubic radical prostatectomy 
(RRP) is still widely used. Because RALP does not 

exist in many centers. RALP is a minimally inva-
sive method with high optical quality. RALP has 
fewer bleeding, fewer blood transfusions, less hos-
pitalization, and excellent cosmetic results than 
RRP but oncological and functional outcomes are 
similar to RRP (2-5). Besides, the duration of the 
operation is longer in RALP. Longer operation time 
in RALP results in adverse physiological changes 
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that are caused by the pneumoperitoneum and deep 
trandelenburg position. Renal blood flow and glo-
merular filtration rate (GFR) may be decreased by 
increased intraabdominal pressure (6-8).

 Although there are many articles in the li-
terature that compare the oncologic and functional 
outcomes of RRP and RALP, there is only one study 
comparing their effects on kidney function accor-
ding to our knowledge. Interestingly, in this study, 
RRP has been shown to have more negative effects 
on renal function (9). We aimed to evaluate the 
effect of RRP and RALP on early renal function in 
our patient series in order to contribute to this gap 
in the literature.

MATERIALS AND METHODS

 We retrospectively reviewed the data of 
patients who had undergone RALP and RRP with 
prostate cancer diagnosis between January 2010 
and June 2014 in our clinic after the local ethics 
committee approval (6.12.2017 / 299). All patients 
underwent RALP under general anesthesia. A Ve-
ress needle was inserted at the periumbilical posi-
tion, pneumoperitoneum was established initially at 
20 mmHg for adequate port positioning, and then 
lowered to 12-15 mmHg. Patients with end - stage 
renal insufficiency, and > ASA III score were exclu-
ded from the study.

 Age, preoperative urea, creatinine, hemo-
globin (Hb) and estimated glomerular filtration 
rate (eGFR) values of all patients were recorded. In 
addition, urea, creatinine, Hb, eGFR values of all 
patients at postoperative 12 hours were also recor-
ded. Urea change percentages, creatinine change 
percentages, and eGFR change percentages were 
calculated in the postoperative period ([Last value - 
initial value] / initial value x 100). The time of the 
operations were also recorded. The operation time 
was defined as the time between first incision and 
the end of the operation.

 eGFR was calculated using the 4-variable 
(age, sex, race, and serum creatinine) Modification 
of Diet in renal Disease Study equation: eGFR = 186 
x serum creatinine x age x [0.742 if female] x [1.210 
if African - American] (10).

 Primary endpoint of this study was the 
comparison of the change percentage of eGFR. In 

addition, it was evaluated that whether acute kidney 
injury (AKI) developed in both groups according to 
KDIGO criteria. AKI was assessed as a postoperative 
increase in creatinine level of 0.3 mg/dL or greater 
within 48 hours (11).

 The data analyses were performed with 
PASW 18 (SPSS / IBM, Chicago, IL, USA) softwa-
re. Kolmogorov - Smirnov and P-P Plot tests were 
used to verify the normality of the distribution of 
continuous variables. The results were reported 
as mean ± SD, or in situations in which the dis-
tributions were skewed, as the median (minimum 
- maximum). Categorical variables were given as 
percentages. All statistical tests were two - tailed. 
Student-t test was used for the intergroup analysis 
of continuous variables. Categorical variables were 
analyzed with Chi square test. The difference be-
tween preoperative and postoperative values was 
assessed by paired samples t test. p < 0.05 was con-
sidered as statistically significant.

RESULTS

 Two hundred fifty three patients who met 
the study criteria were included in the study. 160 
patients underwent RALP (Group-1) and 93 patients 
underwent RRP (Group-2). The mean age was 62.3 ± 
6.4 in group 1 and 64.9 ± 5.4 in group 2 (p = 0.001).

 Preoperative and postoperative age, urea, 
creatinine, hemoglobin, eGFR values, urea, creatini-
ne, eGFR change rates, operative time and statistical 
comparisons of both groups are summarized in Ta-
ble 1 and 2. When the two groups were compared, 
the percentages of eGFR changes were statistically 
significant (p = 0.009).

 Changes in preoperative and postopera-
tive urea, creatinine, Hb and eGFR values in the 
RALP group were statistically significant. (p values: 
0.0001, 0.001, 0.0001, 0.0001 respectively). In the 
RRP group, the changes in preoperative and pos-
toperative values other than Hb were statistically 
insignificant. (p values: 0.5, 0.75, 0.0001 and 0.3 
respectively) (Table-3).

 While AKI was detected in 10 of 160 pa-
tients (6.4%) in Group-1, AKI was detected in 6 of 96 
patients (6.5%) in Group-2 (p = 0.99). The changes 
in eGFR and creatine are shown in Figure-1, and the 
incidence of patients with AKI is seen in Figure-2.
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Table 1 - Age, preoperative and postoperative data between the RALP and RRP patients.

Group 1 Group 2 P value

Age 62.3 ± 6.4 64.9 ± 5.4 0.001*

Preop Urea (mg/dL) 16.1 ± 5.4 36.9 ± 11.4 0.0001*

Postop Urea (mg/dL) 13.5 ± 5.8 37.8 ± 11.8 0.0001*

Preop Creatinine (mg/dL) 0.94 ± 0.34 1.09 ± 0.20 0.0001*

Postop Creatinine (mg/dL) 1 ± 0.42 1.08 ± 0.22 0.52

Preop eGFR, mL/min/1.73 m² 93.1 ± 23 74.7 ± 15.1 0.0001*

Postop eGFR, mL/min/1.73 m² 88.6 ± 25.7 76.3 ± 19.7 0.0001*

Preop Hemoglobin (g/dL) 14.5 ± 1.2 14.6 ± 1.4 0.59

Postop Hemoglobin (g/dL) 12.1 ± 1.3 11.6 ± 1.5 0.008*

Operation time (minute) 166.9 ± 47.4 149.5 ± 21 0.0001*

* = Statistically significant

Table 2 - The percentage changes of Urea, creatinine, eGFR before and after surgery.

Group 1 Group 2 P value

∆ eGFR -3.7 ± 19.8 3.07 ± 19.8 0.009*

∆ Urea -13.5  ± 25.5 7.3 ± 39.4 0.0001*

∆ Creatinine 6.19 ± 19.7 0.32 ± 17.3 0.018*

∆ Hemoglobin -16.5 ± 8.4 -20.6 ± 9.3 0.0001*

∆ = Percentage change, * = Statistically significant; eGFR = Estimated glomerular filtration rate, (mL/min/1.73 m²)

Table 3 - Intragroup comparison of eGFR, urea, creatinine levels and hemoglobin between preoperative and postoperative 
early periods (paired samples t-test).

Group 1 (n=160) p Group 2 (n=93) p

Preoperative Postoperative Preoperative Postoperative

eGFR,
(mL/min/1.73 m²)

93.1 ± 23 88.6 ± 25.7 0.0001* 74.7 ± 15.1 76.3 ± 19.7 0.30

Urea, (mg/dL) 16.1 ± 5.4 13.5 ± 5.8 0.0001* 36.9 ± 11.4 37.8 ± 11.8 0.50

Creatinine,
(mg/dL)

0.94 ± 0.34 1 ± 0.42 0.001* 1.09 ± 0.20 1.08 ± 0.22 0.75

Hemoglobin,
(g/dL)

14.5 ± 1.2 12.1 ± 1.3 0.0001* 14.6 ± 1.4 11.6 ± 1.5 0.0001*

* = Statistically significant
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Figure 1 - Changes in eGFR and creatinine in both groups.

Figure 2 - Incidence of patients with AKI in both groups.

DISCUSSION

 Robot-assisted laparoscopic radical pros-
tatectomy has been increasingly performed as a 
minimally invasive surgical option with impro-
ved outcome compared with open or laparoscopic 
methods (12). Although RALP provides a superior 
point of view, pneumoperitoneum and trandelen-
burg position decrease renal blood flow and uri-
ne output by increasing intraabdominal pressure 
(6, 7, 13). There are many studies in the literature 
showing that the oncologic and functional outco-
mes of RALP and RRP are similar (2-5). However, 
to our knowledge, there is only one study compa-
ring the effect of RALP and RRP on renal function. 
In this study, the authors compared a total of 307 
patients (after propensity score matching) under-
going RALP and RRP and found that AKI was sta-
tistically higher in RRP group (5.5% vs. 10.4%, p 

= 0.044, respectively). The authors attributed this 
result to a higher blood loss during RRP and an 
increased risk of oxidative stress resulting from 
decreased renal blood flow. They also said that the 
blood transfusion given during RRP may be rela-
ted with higher incidence of AKI (9). In this study, 
the authors did not compare early renal function 
but only the cases that developed AKI. In our stu-
dy, AKI rates were similar in both groups.

 In another study, significant changes were 
observed on postoperative 1, 3, and 7 days after 
robot - assisted laparoscopic radical prostatectomy 
and postoperative renal functions were found to 
be similar to baseline values at 30 days. The au-
thors have said that RALP does not lead to long 
- term postoperative renal dysfunction. However, 
in this study only RLAP patients were included in 
the study, so no comparison was made with the 
RRP method (14).
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 In our study, we evaluated the effect of 
RALP and RRP on early renal function. Changes in 
eGFR, urea and creatinine levels in our study were 
significant in the RALP group but not in the RRP 
group. The changes in Hb levels were significantly 
decreased in both groups, while more blood loss 
was detected in the RRP group. When we looked 
at the percentages of change between the groups, 
the changes between the two groups were statisti-
cally significant. In the RALP group, in addition to 
the pneumoperitoneum, a more prominent trande-
lenburg position is required. These two conditions 
result in a more pronounced increase in central 
venous pressure and a more pronounced decrease 
in renal blood flow (6, 15-17).

 It can be perceived as bias that in our stu-
dy, preoperative age, urea, creatinine and eGFR 
values were different in both groups. However, 
although these values were better in the RALP 
group, they significantly changed when compared 
to the RRP group. This change is an indication of 
the effect of pneumoperitoneum and renal blood 
flow reduction on renal function during RALP.

 Its retrospective nature and the lack of 
long - term follow-up of renal function are limiti-
tations of our study. However, it is one of the few 
studies evaluating the effect of RALP and RRP on 
early renal function.

CONCLUSIONS

 RALP is a minimally invasive surgical 
method that has been used increasingly widely, 
with superior visual characteristics. RRP is ano-
ther proven surgical method with good functional 
and oncologic outcomes in experienced hands. 
We should be more careful when we are going to 
make RALP in patients with especially those at 
risk of impaired renal function. Prospective ran-
domized studies with longer follow-up are needed 
to clarify this issue.

ABBREVIATIONS

AKI = Akut Kidney Injury
eGFR = Estimated Glomerular filtration rate
Hb = Hemoglobin
KDIGO = Kidney Disease Improving Global Outcomes

RRP = Open retropubic radical prostatectomy
PCa = Prostate cancer
RALP = Robot assisted radical prostatectomy
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: To elucidate the prognostic value of systemic inflammatory response in pa-
tients with metastatic renal cell carcinoma (mRCC) who are treated with sunitinib, 
we evaluated the prognostic role of C-reactive protein (CRP) kinetics. This study also 
compared prognostic models containing CRP kinetics and neutrophil-to-lymphocyte 
ratio (NLR) kinetics.
Materials and Methods: A consecutive cohort of 94 patients with mRCC who were 
treated with sunitinib was retrospectively included from Fudan University Shanghai 
Cancer Center. According to dynamic changes in CRP and the NLR, patients were di-
vided into three groups for analysis of CRP and NLR kinetics. The associations between 
survival and potential prognostic factors were assessed. The incremental value of prog-
nostication was evaluated.
Results: A significant difference (P<0.001) in overall survival (OS) was observed among 
the three groups of CRP kinetics. The median OS of the non-elevated group was nearly 
1.3-fold longer than that of the normalized group (33.0 vs. 26.3 months), and two 
times longer than that of the non-normalized group (33.0 vs. 14.0 months). Multivari-
ate analysis showed that CRP and NLR kinetics were independent prognostic indica-
tors. The model containing CRP kinetics had a better predictive accuracy than that with 
NLR kinetics, which was supported by the C-index (0.731 vs. 0.684) and the likelihood 
ratio χ² test (79.9% vs. 44.9%).
Conclusion: Our study suggests that dynamic changes in CRP can better predict surviv-
al in patients with mRCC who are treated with sunitinib. Routine assessment of CRP be-
fore and after targeted therapy would help identify patients at risk of a poor outcome.

INTRODUCTION

Renal cell carcinoma (RCC), which accounts 
for 2-3% of adult malignancies (1), is the third most 
common urogenital malignancy in China. Despite 
progress in diagnosis of RCC, especially using ab-
dominal imaging, 20-30% of all patients are ini-
tially diagnosed with metastatic RCC. Additionally, 
among the 70-80% of patients with disease con-
fined to the kidney, approximately 20% of them 

experience systemic relapse and develop metastat-
ic RCC (mRCC) after curative nephrectomy (2). The 
outcome of these patients has greatly improved 
because of a dramatic shift in the management of 
patients with mRCC from cytokines to molecular-
targeted therapy in the last decade (3-5). However, 
the major cost and toxicity accompanied by tar-
geted therapy have resulted in the need for new 
prognostic indicators to better stratify patients 
and select therapies (6).
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Inflammation is a hallmark of cancer, 
which is often accompanied by inflammatory cell 
infiltration and activated stroma (7). Therefore, 
several prognostic biomarkers based on circulat-
ing blood cells have been developed to predict pa-
tient’s outcome in various tumors. Among these 
biomarkers, growing evidence has shown that 
C-reactive protein (CPR) and the neutrophil-to-
lymphocyte ratio (NLR) are associated with a poor 
prognosis in RCC (8, 9). While baseline CRP levels 
have been shown to be associated with prognosis 
of patients with mRCC, CRP kinetics are also of 
prognostic value (10). Saito et al. showed that CRP 
kinetics could better predict overall survival (OS) 
by improving the predictive accuracy by 4% com-
pared with baseline CRP levels alone in patients 
with mRCC who were treated with multimodal 
therapy (11). However, most of this evidence was 
found in the era of cytokine therapy. With the 
emerging of targeted therapy, the influence of 
NLR kinetics was evaluated by Templeton et al. in 
patients with mRCC (12), but they didn’t compare 
it with the other inflammation marker. Therefore, 
the importance of CRP as a prognostic indicator 
and comparison between these models should be 
re-evaluated in the era of targeted therapy.

Based on these considerations, we previ-
ously studied patients with mRCC who were treat-
ed by sunitinib (13). Our previous study provided 
useful insight into the long-term safety and ef-
ficacy of sunitinib for treating these patients. The 
present study aimed to evaluate the prognostic 
role that CRP kinetics play in patients with mRCC 
who are treated with sunitinib. We also aimed to 
compare models containing CRP kinetics and NLR 
kinetics.

MATERIALS AND METHODS

Patients
A consecutive cohort of 94 histologically 

confirmed RCC patients with clinically proven 
metastasis who were treated with sunitinib were 
retrospectively studied between February 2008 
and July 2014. A trained study nurse collected 
data on the patient’s clinical characteristics, labo-
ratory data, treatment, and follow-up information. 
The institutional review board of Fudan Univer-

sity Shanghai Cancer Center approved the study 
protocol and the study was carried out according 
to the approved guidelines. Each patient was well 
informed about the details of this study and in-
formed consent was obtained.

The eligibility criteria were as follows: (1) 
age of 18 years or older; (2) clinically proven met-
astatic clear cell renal carcinoma; and (3) sunitinib 
was used as either as first-line or second-line ther-
apy. Other inclusion criteria included a complete 
blood routine test, measurement of serum CRP 
levels at pre-treatment and during the treatment, 
Eastern Cooperative Oncology Group performance 
status of less than or equal to 2, normal renal, 
hepatic, and bone marrow function, and absent or 
stable central nervous system metastasis. Of the 
94 patients, nine were excluded for the absence of 
serum CRP levels during the treatment.

Responses and progression were assessed 
by a professional radiologist according to the 
Response Evaluation Criteria in Solid Tumors 
(14). OS was defined as the time from initiation 
of treatment to the date of death or last contact. 
Progression-free survival (PFS) was defined as the 
time from initiation of treatment to the date of 
progression. A routine measurement of serum CRP 
levels was performed before initiating treatment, 
and at the end of the 1st, 2nd, and 3rd months 
after starting treatment. CRP levels were also mea-
sured at some time points when the patient’s con-
dition changed during the first 3 months.

Statistical analysis

Categorical data are presented as frequen-
cies and percentages, and continuous data as 
means and interquartile range.

For analysis of CPR kinetics, the patients 
were divided into three groups according to base-
line CRP levels and changes in CRP levels as pre-
viously reported as follows (15): (1) patients whose 
baseline CRP levels were <5.3mg/L (non-elevated 
group); (2) patients whose baseline CRP levels 
were ≥5.3mg/L, but normalized at least one time 
during the first 3 months (normalized group); and 
(3) patients whose CRP levels never decreased to a 
normal level (non-normalized group). The thresh-
old of CRP was determined by receiver operating 
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characteristics with the highest sensitivity, which 
was set at 5.3mg/L.

Calculation of NLR kinetics was based on 
the baseline NLR and changes in the NLR by 12 
weeks (±2 weeks), calculated as % change ([NLR 
at week 12/baseline NLR]-1X100). These patients 
were subsequently divided into three groups as 
follows: (1) increased group (>50% increase); (2) 
stable group (<50% decrease to <50% increase); 
and (3) decreased group (>50% decrease).

The Memorial Sloan-Kettering Cancer 
Center (MSKCC) model includes Karnofsky perfor-
mance status <80%, serum lactate dehydrogenase 
levels >1.5 times the upper limit of normal, an in-
terval from diagnosis to treatment of <1 year, cor-
rected serum calcium levels greater than the upper 
limit of normal, and serum hemoglobin levels less 
than the lower limit of normal (16). This model as-
signs patients into favorable (no risk factor), inter-
mediate (one or two risk factors), and poor (more 
than two risk factors) according to the number of 
risk factors predicting poor outcomes.

Distributions of OS and PFS were esti-
mated using the Kaplan-Meier method in different 
groups of CRP and NLR kinetics.

Associations between endpoints and po-
tential prognostic factors were assessed by using 
the log-rank test in univariate analysis. The Cox 
proportional hazards model was subsequently used 
in multivariate analysis to assess the independent 
effect of the variables. Hazard ratios (HRs) and 
95% confidential intervals (CIs) of covariates were 
calculated. The predictive accuracy of the two Cox 
models was evaluated by Harrell’s concordance 
index (C-index). The likelihood ratio χ² test was 
used to assess whether CRP kinetics or NLR kinet-
ics added predictive value to the baseline models.

R software was applied for all statistical 
analyses. The level of statistical significance was 
set at P<0.05 and all P values were two-sided.

RESULTS

Patient’s characteristics
The demographic characteristics of the pa-

tients and biochemical factors are shown in Ta-
ble-1. Of the 85 patients available for analysis, 58 
(62.2%) were men and 27 (37.8%) were women, 

with a median age of 58 years (interquartile range, 
48-63 years). Twenty-nine (34.1%) patients scored 
0 points in the MSKCC, 49 (57.6%) scored 1 point, 
and seven (8.2%) scored 2 points. The most com-
mon organ of metastasis was the lung (n=78), fol-
lowed by bone (n=24) and liver (n=17). Median 
baseline and nadir CRP levels were 6mg/L (inter-
quartile range, 1.5-8.7mg/L) and 4.5mg/L (inter-
quartile range, 2.0-6.2mg/L), respectively. Thirty-
four (40%) patients whose baseline CRP levels 
were <5.3mg/L were assigned to the non-elevated 
group. In 26 (30.6%) of the 51 patients with el-
evated baseline CRP levels, nadir CRP levels nor-
malized to <5.3mg/L, and they were assigned to 
the normalized group. The non-normalized group 
consisted of 25 (29.4%) patients whose baseline 
CRP levels were ≥5.3mg/L and nadir CRP levels 
never normalized. With regard to NLR kinetics, the 
majority of patients were assigned to the stable 
group (n=48, 56.5%), 20 (23.5%) were assigned to 
the increased group, and 17 (20%) were assigned 
to the decreased group.

Survival analysis
The median follow-up time was 28.6 

months (95% CI: 18.2-36.2). Median OS and PFS 
of the patients were 21.9 (95% CI: 12.3-47.9) and 
10.8 months (95% CI: 5.5-33.2).

Kaplan-Meier curves of different groups 
for CRP and NLR kinetics for OS and PFS were 
created (Figures 1A-D). These curves showed a 
significant difference in overall OS between the 
three groups of CRP kinetics (P<0.001, Figure-
1A) and NLR kinetics (P=0.031, Figure-1B). The 
median OS of the non-elevated group was nearly 
1.3-fold longer than that of the normalized group 
(33.0 vs. 26.3 months), and two times longer than 
that of the non-normalized group (33.0 vs. 14.0 
months).

In univariate analysis, CRP and NLR kinet-
ics were associated with prognosis (Table-2). For 
CRP kinetics, the normalized and non-normalized 
groups were associated with a poorer progno-
sis compared with the non-elevated group. The 
MSKCC score and the number of metastatic or-
gans (P=0.001 for OS; P=0.001 for PFS) were sig-
nificantly associated with OS and PFS. Baseline 
CRP levels (≥5.3 vs. <5.3mg/L, P=0.002) achieved 
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Table 1 - Patient’s Characteristics.

Variables N (%)

Age

Median(IQR) 58 (48-63)

Gender

Male 58 (68.2)

Female 27 (31.8)

Treatment regimen

First-line 9 (10.6)

Second-line 76 (89.4)

Surgery

Nephrectomy 73 (85.9)

Pathology

Clear cell carcinoma 78 (91.7)

Clear cell carcinoma with sarcomatoid differentiation 3 (3.5)

Papillary carcinoma 2 (2.4)

Unclassified* 2 (2.4)

Baseline CRP

Median (IQR) 6.0 (1.5-8.7)

Nadir CRP

Median (IQR) 4.5 (2.0-6.2)

CRP kinetics

Non-normalized group 25 (29.4)

Normalized group 26 (30.6)

Non-elevated group 34 (40.0)

Baseline NLR

Median (IQR) 3.0 (2.2-4.0)

NLR kinetics

Increased 20 (23.5)

Stable 48 (56.5)

Decreased 17 (20)

Hemoglobin

Median (IQR) 128.0 (113.5-144.0)
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Albumin

Median (IQR) 40.6 (37.8-43.8)

Corrected calcium

Median (IQR) 8.4 (8.2-8.8)

LDH

Median (IQR) 155.0 (129.5-190.5)

Karnofsky performance status

≥80% 62 (72.9)

<80% 23 (27.1)

Time from diagnosis to sunitinib treatment

<12 months 55 (64.7)

≥12 months 30 (35.3)

MSKCC

Favourable 29 (34.1)

Intermediate 49 (57.6)

Poor 7 (8.2)

Number of metastatic sites

1 58 (68.2)

≥2 27 (31.8)

Metastatic sites

Lung 59

Liver 5

Bone 23

Brain 1

Lymph node 14

Abdomen 16

Skin 4

Overall survival, months

Median (IQR) 21.9 (12.3-47.9)

Progression free survival, months

Median (IQR) 10.8 (5.5-33.2)

IQR = interquartile range; CRP = C-reactive protein; NLR = neutrophil-to-lymphocyte ratio; LDH = lactate dehydrogenase; MSKCC = Memorial Sloan-Kettering Cancer Center.

*Diagnosed with clear cell carcinoma after consultation of pathology.
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significance only when analyzed with OS.
In multivariate analysis, a full Cox pro-

portional hazards model was built considering 
CRP and NLR kinetics separately (Table-3). The 
CRP model included age, sex, MSKCC, number of 
metastatic organs and CRP kinetics, while the NLR 
model replaced CRP kinetics with NLR kinetics. 
Age and sex were excluded from the final mod-
els for insignificant P values. The reduced mod-
els showed that CRP and NLR kinetics were inde-
pendent prognostic factors, as was the number of 
metastatic organs and MSKCC. The predictive ac-
curacy of the two models was evaluated by the C-
index, which was 0.731 (95% CI: 0.542-0.919) for 
the CRP model and 0.684 (95% CI: 0.502-0.867) 
for the NLR model. The likelihood ratio χ² test 
showed that the adequacy index was improved 
by 79.9% in the CRP model, and this was 35.0% 
higher than that in the NLR model (Figure-2).

DISCUSSION

In the present study, we performed com-
plete analysis of dynamic changes in inflammato-
ry biomarkers, which were shown to be associated 
with OS in patients with metastatic RCC who were 
treated with sunitinib. Additionally, this study val-
idated the prognostic model proposed by Motzer et 
al. (16), as well as the prognostic model containing 
NLR proposed by Templeton et al. Previous stud-
ies on the effect of inflammatory biomarkers can 
be grouped into two types. One type focuses on 
pretreatment baseline levels and the other focuses 
on dynamic changes. The effects of baseline CRP 
levels and the NLR as prognostic factors have been 
well determined in this era of targeted therapy. 
The dynamic change in these inflammatory mark-
ers is still yielding for further studies. Teishima et 
al. first reported the prognostic value of change 

Figure 1 - Overall survival (OS) and progression-free survival (PFS) analysis of patients with metastatic renal cell carcinoma 
based on CRP and NLR kinetics. Kaplan-Meier analysis of OS for CRP kinetics (A) and NLR kinetics (B), and PFS for CRP 
kinetics (C) and NLR kinetics (D).
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Table 2 - Univariate Analysis.

OS PFS

Variables HR 95% CI P HR 95% CI P

Gender

Male Ref. Ref.

Female 0.799 0.409-1.559 0.510 0.785 0.44-1.399 0.411

Age 1.010 0.982-1.038 0.489 0.991 0.969-1.013 0.427

Baseline CRP

<5.3 Ref. Ref.

≥5.3 2.845 1.472-5.500 0.002 1.575 0.926-2.681 0.094

Nadir CRP 1.027 0.984-1.071 0.227 1.071 0.981-1.053 0.363

CRP kinetics

Non-normalized group Ref. Ref.

Normalized group 0.291 0.136-0.622 0.001 0.433 0.220-0.851 0.015

Non-elevated group 0.196 0.095-0.405 <0.001 0.393 0.209-0.738 0.004

Baseline NLR 0.894 0.754-1.06 0.197 0.933 0.810-1.075 0.337

NLR kinetics

Increased group Ref. Ref.

Stable group 0.557 0.271-1.141 0.110 0.329 0.178-0.610 <0.001

Decreased group 0.265 0.095-0.743 0.012 0.369 0.173-0.789 0.010

Hemoglobin 0.985 0.969-1.002 0.085 0.992 0.977-1.006 0.258

Albumin 0.953 0.897-1.012 0.116 0.947 0.899-0.998 0.043

Corrected calcium 1.000 1.000-1.000 0.986 1.000 1.000-1.000 0.929

LDH 0.999 0.995-1.003 0.503 1.000 0.999-1.002 0.768

Karnofsky performance status

≥80% Ref. Ref.

<80% 2.505 1.296-4.839 0.006 2.341 1.321-4.148 0.004

Time from diagnosis to 
sunitinib treatment

<12 months Ref. Ref.

≥12 months 2.436 1.321-4.492 0.004 1.435 0.835-2.467 0.192

MSKCC

0 Ref. Ref.

1 2.207 1.093-4.456 0.027 1.328 0.736-2.397 0.346

2 4.596 1.598-13.222 0.005 3.903 1.609-9.466 0.003

Number of metastatic organs

1 Ref. Ref.

≥2 2.836 1.541-5.220 0.001 2.463 1.433-4.234 0.001

CRP = C-reactive protein; NLR = neutrophil-to-lymphocyte ratio; LDH = lactate dehydrogenase; MSKCC = Memorial Sloan-Kettering Cancer Center
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in CRP for mRCC patients treated with targeted 
agents (17, 18). However, they failed to examine 
the predictive ability of the model containing CRP 
and compare it with other inflammatory markers. 
The present study further validated the prognostic 
value of CRP kinetics and is the first to compare 
prognostic models containing the kinetics of two 
major inflammatory biomarkers. We showed for 
the first time that CRP kinetics could better strat-
ify patients with mRCC under targeted therapy 
compared with NLR kinetics.

The exact mechanism of the inflamma-
tory response to cancer is still unknown. However, 

there is a large amount of evidence showing that 
the inflammatory process involves underlying 
mechanisms that relate to progression of cancer. 
Cancer-associated inflammation may actually 
share a similar pathway and some aspects of their 
contribution to tumor development, including dis-
ease progression, malignant conversion, invasion, 
and metastasis (19). To date, it seems to be as-
sociated with a combination of relative neutro-
philia and lymphopenia and production of major 
inflammatory cytokines, such as interleukin-6 
(IL-6) (20, 21). Neutrophilia has been observed in 
RCC (22), and vascular endothelial growth factor 

Table 3 - Multivariate Analysis for Overall Survival.

Full model Reduced model Full model
Reduced 
model

Variables Category P HR 95% CI P P HR 95% CI P

Age
continuously 

coded
0.749 — — — 0.821 — — —

Gender Female vs. male 0.713 — — — 0.378 — — —

Number of 
metastatic organs

1 vs. ≥2 0.034 1.999
1.042-
3.834

0.037 0.003 2.546
1.377-
4.775

0.003

MSKCC 0 Ref. Ref. Ref. Ref.

1 0.198 1.648
0.811-
3.349

0.167 0.124 1.740
0.848-
3.572

0.131

2 0.012 3.886
1.330-
11.349

0.013 0.017 4.258
1.411-
12.852

0.010

CRP kinetics
Non-normalized 

group
Ref. Ref.

Normalized 
group

0.015 0.374
0.167-
0.837

0.017

Non-elevated 
group

0.001 0.271
0.128-
0.574

0.001

NLR kinetics Increased Ref. Ref.

Stable 0.038 0.476
0.225-
1.006

0.052

Decreased 0.023 0.316
0.110-
0.903

0.032

C-index(95%CI) 0.731 (0.542-0.919) 0.684 (0.502-0.867)

MSKCC = Memorial Sloan-Kettering Cancer Center; CRP = C-reactive protein; NLR = neutrophil-to-lymphocyte ratio; C-index = Harrell’s concordance index
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Figure 2 - The likelihood ratio χ² test showing the 
adequacy index for different prognostic models. The 
columns, from left to right, show the adequacy indices for 
MSKCC, MSKCC+CRP kinetics, MSKCC+NLR kinetics, and 
MSKCC+CRP kinetics+CRP kinetics.

association of CRP kinetics with survival in pa-
tients who were treated with targeted therapy. This 
finding was previously reported in patients who 
were treated with immunotherapy (15). We also 
showed that NLR kinetics were strongly associ-
ated with survival outcomes, which is similar to 
previous reports (12). However, the value of the 
NLR count failed to be a significant predictor of 
survival. Moreover, whether the value of the NLR 
count is determined by relative lymphopenia or an 
increase in myeloid cells is unclear.

In addition to established first- and second-
line molecular-targeted therapies, immunothera-
peutic agents, such as checkpoint inhibitors, have 
demonstrated feasibility in many solid tumors, 
including RCC (29, 30). The checkpoint blockade 
blocks the interaction of checkpoint receptors on 
immune cells and inhibitory ligands on tumor cell 
to induce immune responses at different levels, 
including the upregulation of proinflammatory 
cytokine expression (30-32). However, the asso-
ciation between inflammatory markers and prog-
nosis of mRCC patients treated with checkpoint 
inhibitors is still unclear, awaiting future work in 
this area.

We acknowledge a number of limitations 
in our study. As an unplanned analysis, these re-
sults need to be validated in prospective studies. 
Moreover, inflammatory markers including CRP 
and NLR could be influenced by some confound-
ing factors that we currently lack information on, 
such as allergy, infection, metabolic syndrome and 
the use of non-steroidal anti-inflammatory drugs, 
within this subset. Notably, the cut-offs of the NLR 
and CRP were selected based on their prognostic 
value in our dataset. The optimal cut-off of in-
flammatory biomarkers should be further investi-
gated in large samples and needs to be validated 
in prospective studies.

CONCLUSIONS

In conclusion, our study supports the hy-
pothesis that inflammation plays a role in the 
prognosis of renal cancer. Baseline CRP levels and 
CRP kinetics have emerged as important biomark-
ers in mRCC because of their association with 
OS. Our findings suggest that routine assessment 

secreted by neutrophils plays an important part in 
angiogenesis (23). Together with IL-6, which is a 
representative molecule in inflammatory respons-
es during progression of RCC (24), these growth 
factors modulate the tumor environment to im-
prove its growth and dissemination (25). More-
over, lymphopenia with a decrease in CD4+T-cells, 
which are often found in patients with cancer, will 
compromise the antitumor response mediated by 
lymphocytes (26, 27). Furthermore, CRP levels 
can be markedly elevated in the early phase under 
stimulation of pro-inflammatory cytokines, such 
as IL-6 (28). Taken together, these findings suggest 
that CRP and the NLR can be used for prognosti-
cation of RCC.

To investigate the applicability of CRP and 
the NLR in the daily clinical setting, we identi-
fied the optimal cut-off as a dichotomous vari-
able. A cut-off of 5.3mg/L, classifying patients 
with a baseline CRP, conferred the highest prog-
nostic value. Using this cut-off, we found a strong 
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of CRP levels before and after targeted therapy 
would help to better identify patients at risk of 
poor outcomes.

ABBREVIATIONS

RCC = renal cell carcinoma
mRCC = metastatic RCC
CPR = C-reactive protein
NLR = neutrophil-to-lymphocyte ratio
OS = overall survival
PFS = progression-free survival
MSKCC = Memorial Sloan-Kettering Cancer Center
HRs = Hazard ratios
CIs = confidential intervals
C-index = Harrell’s concordance index
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ABSTRACT
 

Objectives: Nephrectomy due to stone disease may be a challenging procedure owing 
to the presence of significant inflammation and infection, involving high complica-
tion rate. The objective of our study was to identify predictors for complications of 
nephrectomy for urolithiasis.
Patients and Methods: A retrospective review of 149 consecutive patients > 18y sub-
mitted to simple nephrectomy for urolithiasis from January 2006 to July 2012 was 
performed. Clinical data, computed tomography findings and pathology report were 
analyzed. Postoperative complications were categorized based on Clavien - Dindo clas-
sification. Logistic multivariate regression models assessed the predictors for surgical 
complications of nephrectomy for urolithiasis.
Results: Eighty-three (55.7%) patients were submitted to laparoscopic nephrectomy 
and 66 (44.2%) to open procedure. Conversion to open surgery was necessary in 19.2% 
(16 / 83). On univariable analysis, higher preoperative chronic kidney stage (p = 0.02), 
Charlson comorbidity index ≥ 2 (p = 0.04), higher ASA score (p = 0.001), urgency due 
to sepsis (p = 0.01), kidney size ≥ 12 cm (p = 0.006), renal and perirenal abscess (p = 
0.004 and 0.002 respectively) and visceral adhesion (p = 0.04) were associated with 
Clavien - Dindo score > 1. On multivariate analysis, higher ASA score (p = 0.01), ur-
gency due to sepsis (p = 0.03), kidney size ≥ 12 cm (p = 0.04) and preoperative abscess 
(p = 0.04) remained significantly associated with complications. End - stage renal dis-
ease with dialysis was needed post - operatively in 3.4% (5 / 144) of patients.
Conclusions: We identified that higher ASA score, urgency due to sepsis, kidney size ≥ 
12 cm and preoperative abscess were associated with Clavien - Dindo score > 1.
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INTRODUCTION

The incidence of upper urinary tract sto-
nes has increased worldwide (1). Despite the in-
troduction of minimal invasive techniques in the 
treatment of kidney stones, like percutaneous ne-
phrolithotomy, shock wave lithotripsy and urete-

roscopy, there are still some patients who need ne-
phrectomy. There are currently few indications for 
simple nephrectomy including renal poor function 
with recurrent infections, pain, abscess, fistuliza-
tion and suspected malignant transformation.

 Simple nephrectomy is the standard pro-
cedure for the removal of a non - functioning be-
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nign kidney and does not require excision of 
the adrenal or any adenopathies. However, ne-
phrectomy due to urolithiasis may be a challen-
ging procedure when significant inflammatory, 
fibrotic, and infectious component is present. In 
these cases, complication rates are reported to 
be even higher than those in nephrectomy due 
to renal tumors (2).

 As far as we known, there are no studies 
analyzing predictors for complications of simple 
nephrectomy specifically due to kidney stones. 
Our aim was to identify predictors for surgical 
complications of nephrectomy for urolithiasis.

PATIENTS AND METHODS

 In this retrospective study, we reviewed 
the records of 149 consecutive patients submit-
ted to simple nephrectomy for urolithiasis from 
January 2006 to July 2012. All of them had > 
18 years of age. Nephrectomy was accomplished 
due to recurrent and / or serious renal infection 
based on obstructive or very large urolithiasis 
(in an urgent setting) or due to complete loss 
of renal function based on non - treated obs-
tructive nephrolithiasis. Consent was obtained 
for all patients. The local Institutional review 
board approval of the study protocol was ob-
tained. The clinical data, comorbidities, preo-
perative computed tomography findings (stone 
location and composition, kidney size, presence 
of abscess, adherence and fistula), side of the 
kidney affected, character of the surgery (elec-
tive or urgency due to sepsis), pathology report 
and complications were analyzed.

 Pre - and postoperative renal function 
was assessed by the equation of the Modifica-
tion Diet for Renal Disease (MDRD) (3) for esti-
mated glomerular filtration rate and was staged 
according to the National Kidney Foundation. 
Separate renal function was estimated by preo-
perative technetium - 99 m dimercaptosuccinic 
acid (DMSA) renal scintigraphy. Comorbidity 
was evaluated by Charlson Comorbidity Index 
(CCI) (4) and American Society of Anesthesiolo-
gists (ASA) score (5). The Clavien - Dindo Clas-
sification System (6) was used to categorize the 
postoperative complications.

 In elective procedures, prophylactic an-
tibiotic therapy was guided by urine culture. In 
negative tests, a single dose of first - generation 
cephalosporin was administered. In cases of po-
sitive urine culture, patients received prior targe-
ted treatment. In emergency procedures, patients 
received third generation cephalosporin at least 
24 hours prior to surgery. Laparoscopic or open 
approach was selected depending on patient and 
surgeon preference. Laparoscopic nephrectomy 
was performed outside Gerota’s fascia as previou-
sly reported (7).

 Logistic multivariate regression models 
assessed the predictors for surgical complications. 
Primary endpoint was Clavien - Dindo score > 1. 
We performed a subanalysis involving postopera-
tive dialysis. Statistical analyzes were conducted 
with the aid of SPSS Statistics v16.0 (SPSS for 
Windows, Version 16.0. Chicago, SPSS Inc.).

RESULTS

 All patient characteristics and perioperative 
outcomes are presented in Table-1. Eighty - three 
(55.7%) patients were submitted to laparoscopic ne-
phrectomy and 66 (44.2%) patients to open proce-
dure. Conversion to open surgery was necessary in 
19.2% (16 / 83) of laparoscopic procedures. The main 
cause for conversion was inadequate exposure of re-
nal hilum due to severe adhesion an inflammation, 
seen in all cases. Additional causes for conversion 
included excessive bleeding during the operation (6 / 
37.5%) and large intestinal injury (3 / 18.8%). Blood 
transfusion rate was 9.3%. The general mean hospi-
talization period was 6.4 ± 8.4 days, and open, lapa-
roscopic and converted group mean hospitalization 
period were 6.7 ± 8.8, 6.4 ± 8.4 and 6.2 ± 8.3 days 
consecutively.

 Clavien - Dindo score > 1 was reported 
in 28 (18.7%) patients (Table-2). Five patients had 
vascular injury, three involving vena cava, one 
involving iliac artery and one involving colonic 
artery. There were three cases of duodenal injury 
(two laparoscopic and one open surgery) and all of 
them were repaired during the procedure. One of 
them needed conversion to open access. Two pleu-
ral injuries occurred and were repaired with sim-
ple suture and temporary thoracic drainage. Open 
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Table1 - Patient Characteristics and Perioperative Outcomes.

Patients 149

Male 35 (23.4)

Female 114 (76.6)

Age (year) 47.9±14.2

BMI mean/SD (kg/m2) 26.6±5.4

Prior Renal Surgery 60 (40.2)

Urgency (Sepsis) 32 (21.4)

Renal Size mean/OR, cm 11.7±3.8

Stone location  

Staghorn 110 (73.8)

Pelvic 18 (12)

Ureteral 21 (14.0)

Stone composition  

Struvite 64 (42.9)

Calcium 60 (40.2)

Cistine 2 (1.3)

Mixed 23 (15.4)

Left Kidney 72 (48.3)

MDRD mean/SD (mL/min/1.73m2) 70±27.9

Charlson mean/SD 1.2±1.8

Diabetes 21 (14.0)

Hypertension 67 (44.9)

ASA  

I 43 (28.8)

II 74 (49.6)

III 28 (18.7)

IV 4 (2.6)

DMSA scan in affected renal unit % (mean) 9.76

Tomographic Findings  

Hydronephrosis 119 (79.8)

Fat Changes 109 (73.1)

Renal Abscess 53 (35.5)

Perirenal Abscess 33 (22.1)

Pararenal Abscess 22 (14.7)

Adherence to the liver/spleen 47 (31.5)

Adherence to the bowel 36 (24.1)

Adherence to the muscle 38 (25.5)

Laparoscopic 83 (55.7)

Conversion 16/83 (19.2)

Hospital Stay (day) 6.4±8.4

Pathology Report

Xanthogranulomatous Pyelonephritis 48(32.2)

Chronic pyelonephritis 43(28.8)

Pyonephrosis 35(23.4)

Kidney atrophy 19(12.7)

Nephrocalcinosis 4(2.6)

BMI = Body Mass Index; MDRD = Modification of Diet in Renal Disease; CCI = Charlson Comorbidity 
Index; ASA = American Society of Anesthesiologists; DMSA = technetium-99m dimercaptosuccinic acid.

splenectomy at immediate postoperative period 
was performed in one case to treat a peritoneal 
bleeding due to spleen laceration. The median of 
postoperative estimated glomerular filtration rate 
based on MDRD equation was 64.7 and 61.3 mL 
/ min / 1.73 m2 in Clavien ≤ 1 and Clavien > 1 
groups (p = 0.52). Eleven patients were on sta-
ge V of chronic kidney disease and five of them 
on dialysis on preoperative period. After surgery, 
others five patients started dialysis, resulting in 
10 (6.7%) patients dialyzing 6 months after ne-
phrectomy. Three patients of stage V migrated to 
stage IV within 6 months after the procedure. Four 
patients of stage V evolved to death due to sepsis.

 On univariable analysis, higher preope-
rative chronic kidney stage (p = 0.02), Charlson 
comorbidity index ≥ 2 (p = 0.02), higher ASA sco-
re (p = 0.001), urgency due to sepsis (p = 0.01), 
kidney size ≥ 12 cm (p = 0.006), renal and peri-
renal abscess (p = 0.004 and 0.002 respectively) 
and visceral adhesion (p = 0.043) were associa-
ted with Clavien - Dindo score > 1 (Table-3). On 
multivariate analysis, higher ASA score (p = 0.01), 
urgency due to sepsis (p = 0.03), kidney size ≥ 12 
cm (p = 0.04) and preoperative abscess (p = 0.04) 
remained significantly associated with Clavien - 
Dindo score > 1 (Table-4).

 Dialysis was indicated in 3.4% (5 / 144) of 
patients after surgery. Higher preoperative chro-
nic kidney stage (p = 0.002), Charlson > 2 (p = 
0.005), higher ASA score (p = 0.005) and higher 
body mass index (BMI) (p = 0.03) were associated 
with postoperative dialysis on univariable analy-
sis (Table-5). Patients who underwent surgery due 
to urgency due to sepsis needed longer hospital 
stay than elective surgery (12.9 ± 13.7 vs. 4.7 ± 
5.1; p = < 0.001).

DISCUSSION

 Urolithiasis is the leading cause of ne-
phrectomy for benign conditions (8), necessary in 
case of severe urinary infection or chronic pain in 
a renal unit with a poor function (9). Nephrectomy 
performed outside Gerota’s fascia is our preferred 
technique when is necessary, mimicking radical 
nephrectomy for kidney cancer. This way, the sur-
geon may approach the renal hilum far from the 



IBJU | COMPLICATIONS OF NEPHRECTOMY FOR UROLITHIASIS

103

Table 3 - Univariable analysis of risk factors for Clavien > 1 in nephrectomy for urolithiasis.

Clavien 1 (n 121) Clavien 2-5 (n 28) p value
Sex 0.83

Male 28 (23.1) 7 (25)
Female 93 (76.8) 21 (75)

Age > 70y 5 (4.1) 2 (7.1) 0.49

BMI ≥ 30 (kg/m2) 24 (19.8) 5 (17.8) 1.00

Preoperative CKD Stage 0.02
I 19 (15.7) 4 (14.2)
II 59 ( 48.7) 7 (25)
III 35 ( 28.9) 11 (39.2)
IV 1 (0.8) 2 (7.1)
V 7 (5.7) 4 (14.2)

Staghorn 83 (68.5) 21 (75) 0.5
Charlson >2 37 (30.5) 15 (53.5) 0.02
Diabetes 17 (14.0) 4 (14.2) 0.97
Kidney Size ≥ 12cm 45 (37.2) 19 (67.8) 0.006
Urgency (Sepsis) 21 (17.4) 11 (39.2) 0.01
Tomographic Findings

Hydronephrosis 97 (80.1) 22 (78.5) 0.13
Fat infiltration 83 (68.5) 26 (92.8) 0.02
Renal abscess 36 (29.7) 17 (60.7) 0.004
Perirenal abscess 20 (16.5) 13 (46.4) 0.002
Pararenal abscess 15 (12.4) 7 (25) 0.14
Fistula 9 (7.4) 4 (14.2) 0.27
Adherence to the liver/spleen 33 (27.3) 14 (50) 0.04
Adherence to the bowel 24 (19.8) 12 (42.8) 0.02
Adherence to the muscle 30 (24.8) 8 (28.5) 0.81

ASA 0.001
I 38 (31.4) 5 (17.8)
II 66 (54.5) 8 (28.5)
III 14 (11.5) 14 (50)
IV 3 (2.4) 1 (3.5)

BMI =  Body Mass Index; CKD = Chronic Kidney Disease; CCI = Charlson Comorbidity Index; ASA = American Society of Anesthesiologists.

Table 2 - Postoperative complications data.

Clavien Grade n(%)
I 121 (81.2)
II 12 (8.0)
IIIa 4 (2.6)
IIIb 2 (1.3)
IVa 3 (2.0)
IVb 3 (2.0)
V 4 (2.6)

most intense inflammatory process caused by the 
stone itself and stressed by infection (10). Previous 
infections can lead to dense adhesions, especially 
in the perinephritic region. It is usual for the sur-
geon to have difficulties in the renal hilum due 
to the presence of bulky adenopathies, fat infil-
tration, fibroses and adhesions to near structures, 
like bowel and pancreas, resulting in inadvertent 
injuries. These particularities may result in higher 
complication rates. In a recent study, Zelhof et al. 
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Table 4 - Multivariable logistic regression analyses predicting postoperative complications.

OR (95% CI) p-value
Preoperative CKD Stage 0.99 (0.98-1.01) 0.47
Charlson >2 0.84 (0.24-3.1) 0.84
ASA 2.31 (1.33-4.0) 0.01
Kidney Size ≥12cm 3.20 (1.32-7.5)  0.04
Urgency (Sepsis) 3.4 (1.27-11.96) 0.03
Fat Infiltration 3.96 (0.84-13.92) 0.36
Renal Abscess 3.34 (0.98-7.71) 0.05
Perirrenal Abscess 4.1 (0.71-9.84) 0.42
Abscess 3.86 (1.65-8.99) 0.04
Adherence to the Liver/Spleen 2.49 (0.91-5.71) 0.32
Adherence to the bowel 2.85 (0.88-6.76) 0.62

OR = Odds Ratio; CI: Confidence Interval; CKD = Chronic Kidney Disease; CCI = Charlson Comorbidity Index; ASA = American Society of Anesthesiologists

Table 5 - Univariable analysis of risk factors for dialysis in nephrectomy for urolithiasis.

Dialysis (%)
Yes No p-value

DMSA<20% 2 (40) 117 (84.1) 0.33

BMI ≥ 30 (kg/m2) 3 (60) 26 (18.7) 0.037

Preoperative CKD 0.002

1 1 (20) 23 (16.5)

2 1 (20) 65 (46.7)

3 0 46 (33)

4 1 (20) 2 (1.4)

5 2 (40) 9 (6.4)

Charlson > 2 5 (100) 47 (33.8) 0.005

ASA 0.005

1 0 44 (31.6)

2 1 (20) 73 (52.5)

3 3 (60) 25 (17.9)

4 1 (20) 2 (1.4)

Kidney size ≥12cm 3 (60) 61 (43.8) 0.65

Tomographic Findings

Hydronephrosis 1(20) 118 (84.8) 0.07

Fat infiltration 1 (20) 108 (77.6) 0.19

Renal abscess 0 53 (38.1) 1

Perirenal abscess 2 (40) 31 (22.3) 0.31

Pararenal abscess 0 22 (15.8) 1

Fistula 0 13 (9.3) 1

Adherence to the liver/spleen 1 (20) 46 (33) 1

Adherence to the bowel 1 (20) 35 (25.1) 1

Adherence to the muscle 1 (20) 37 (26.6) 0.32

CKD = Chronic Kidney Disease; CCI = Charlson Comorbidity Index; ASA = American Society of Anesthesiologists
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(2) reviewed 1093 cases of nephrectomy for be-
nign diseases and showed that patients with sto-
ne disease had higher complication rate (23.9%) 
comparing to chronic pyelonephritis (13.2%) and 
non - functioning kidney (9.1%). The investigators 
also showed that in comparison with radical ne-
phrectomy (T1 renal tumors only), procedures for 
benign disease had higher complication (11.9% vs. 
10.0%), conversion (5.9% vs. 3.3%) and transfu-
sion rates (4.8 vs. 2.8%). Tepeler et al. (11) com-
pared patients submitted to retroperitoneoscopic 
nephrectomy for renal stone and other benign di-
sease and found that the peri - and postoperative 
complications rates were higher in the stone group. 
Considering Clavien - Dindo score > 1, our study 
evidenced a complication rate of 19.3%. Vascular 
injury is the most common major injury during 
laparoscopic surgery. The literature evidences that 
vascular injury rates in these patients is around 
0.8 - 2.6% (12, 13). In our study, there were five 
(3.3%) cases of vascular injury. Vena cava was in-
volved in three cases. It can be justified by the 
proximity of the vena cava to the renal hilum on 
the right side associated with inflammatory con-
ditions and fibrosis. In a study comparing laparos-
copic versus open nephrectomy for inflammatory 
diseases, the rate of pleural injury was 12.3% (14). 
In the present study, two patients (1.3%) had pleu-
ral injury during the nephrectomy.

 Laparoscopic nephrectomy for urolithiasis 
and inflammatory conditions has generally been 
associated with a high open conversion rate. A 
study with 62 laparoscopic simple nephrectomies 
for non malignancy causes showed that conver-
sion to open surgery was necessary in seven cases 
(7.2%) because it proved impossible to dissect the 
renal hilum owing to xanthogranulomatous pye-
lonephritis ( n = 4) or major associated lesions ( n 
= 3) (10). Other series with 50 patients submitted 
to laparoscopic nephrectomy for inflammatory 
conditions, conversion was verified in 14 (28.0%) 
cases, owing to severe adhesions and fibrosis (7). 
These conversion rates appear to be higher when 
compared to radical nephrectomy. Permpongkosol 
et al. reviewed their complications of 2775 urolo-
gical laparoscopic procedures and found that open 
conversion rate was doubled for laparoscopic sim-
ple nephrectomy versus laparoscopic radical ne-

phrectomy (5.9% vs. 2.9%, respectively) (15). We 
evaluated 83 cases of laparoscopic nephrectomies 
and our conversion rate (19.2%) has remained in 
the patterns of the current literature, but still high 
compared to radical nephrectomy.

 There are few evidences in medical litera-
ture establishing predictive factors for complica-
tions after nephrectomy for urolithiasis. A British 
study with its first 100 cases with laparoscopic 
nephrectomy, including 12 cases with stones, evi-
denced inflammatory conditions (xanthogranu-
lomatous pyelonephritis and pyonephrosis) and 
previous renal surgery as risk factors for compli-
cations (16). Manohar et al. evaluated 84 cases of 
laparoscopic nephrectomy due to inflammatory 
conditions and showed that kidney size > 10 cm 
and presence of hilar lymphadenopathy were pre-
dictors of a higher complication rate (14). In other 
series with laparoscopic urological surgeries, high 
comorbidity index had a marginal association 
with the incidence of complications (p = 0.06) and 
low ASA score had a protector factor for compli-
cations (p = 0.04) (17). In the current study af-
ter multivariable analysis, higher ASA score (p = 
0.01), urgency due to sepsis (p = 0.03), kidney size 
≥ 12 cm (p = 0.04) and preoperative abscess (p = 
0.04) were associated with Clavien - Dindo score > 
1. The high ASA score as a risk factor can be jus-
tified by the considerable number of patients with 
severe urinary tract infection and sepsis (21.4%). 
Until now, our study is the only one that analyzes 
the risk factor for complications exclusively in ne-
phrectomy due to lithiasis.

 Preoperative radiological evaluation 
with computed tomography plays an important 
role in the surgical planning of nephrectomy 
for urinary stones. The association with urinary 
infection can result in anatomic changes in uri-
nary tract and near structures. Some computed 
tomography findings could anticipate the com-
plexity and prepare the surgeon for the renal 
approach. In the present study, we have cate-
gorized some findings in an attempt to find risk 
factors for complications. Sixty four patients 
had a kidney size ≥ 12 cm. Hydronephrosis was 
the most common finding (79.8%), followed by 
fat stranding (73.1%), renal, perirenal and para-
renal abscesses (35.5%, 22.1% and 14.7%, res-
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pectively), adherences to the liver / spleen, muscle 
and bowel (31.5%, 24.1%, 25.5%, respectively) 
and fistula (8.7%). Only kidney size ≥ 12 cm (p = 
0.04) and preoperative abscess (p = 0.04) resulted 
as significant predictive factor of the development 
of postoperative complications.

 Radical nephrectomy is an independent 
risk factor for decreased renal function (18). It 
is reported that the acute renal failure rate after 
nephrectomy is about 0.4% (19). A multicenter 
study, including 2454 patients showed that age 
> 58 years, preoperative serum creatinine > 1.03 
mg / mL, and EGFR < 73 mL / min/1.73 m2 had a 
higher probability of developing post - nephrec-
tomy chronic renal insufficiency (20). In the pre-
sent study, 10 (6.7%) patients needed dialysis up 
to 6 months after nephrectomy and one of them 
was submitted to renal transplantation during 
this period. These patients need a close follow-
-up to assess renal function after surgery.

 Our study has some limitations. Surgical 
approach was biased by surgeon and patient pre-
ferences. As far as we know, this is the first report 
to look for predictive factors for complications in 
nephrectomy due to stone disease. A prospective 
multi institutional study with a large number of 
patients is desired to confirm our data.

 In conclusion, nephrectomy for stone di-
sease presents high complication rates and deser-
ves special attention by surgeons. We identified 
that higher ASA score, urgency due to sepsis, kid-
ney size ≥ 12 cm and preoperative abscess were 
associated with Clavien - Dindo score > 1. Under 
these conditions, we suggest a thorough preope-
rative evaluation with computed tomography and 
observing the comorbidities involved, in order to 
identify the cases with a greater probability of 
complications, thus attracting more attention of 
the surgeon. Furthermore, predictors for postope-
rative dialysis were higher chronic kidney stage, 
higher Charlson comorbidity index, higher ASA 
score and higher BMI.
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ABSTRACT
 

Purpose: To compare the outcomes of percutaneous nephrolithotomy (PCNL) performed 
in the prone position (PRON) and in three variations of the supine position.
Materials and Methods: We performed a retrospective analysis of patients that un-
derwent PCNL at our institution from June 2011 to October 2016 in PRON and in 
three variations of the supine position: complete supine (COMPSUP), original Valdivia 
(VALD), and Galdakao - modified Valdivia (GALD). All patients had a complete pre - 
operative evaluation, including computed tomography (CT). Success was defined as the 
absence of residual fragments larger than 4 mm on the first post - operative day CT.
Results: We analyzed 393 PCNLs: 100 in COMPSUP, 94 in VALD, 100 in GALD, and 
99 in PRON. The overall success rate was 50.9% and was similar among groups (p = 
0.428). There were no differences between groups in the number of punctures, stone - 
free rate, frequency of blood transfusions, drop in hemoglobin level, length of hospital 
stay, and severe complications (Clavien ≥ 3). COMPSUP had a significantly lower oper-
ative time than the other positions. COMPSUP had lower fluoroscopy time than VALD.
Conclusion: Patient positioning in PCNL does not seem to impact the rates of success 
or severe complications. However, COMPSUP is associated with a shorter surgical time 
than the other positions.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) has 
been performed since 1976 (1), and it is currently 
the gold - standard procedure for large renal cal-
culi (2). Initially, percutaneous access to the kid-
ney was only performed in the prone position, as 
described sixty years ago (3). The first description 
of supine positioning in PCNL was from Valdivia 
Uria et al. (4). Since then, both positions have been 
adopted for PCNL.

 Modifications of the original supine 
position were developed to improve the surgical 
outcomes. Kumar et al. (5) reviewed five different 
supine positions (complete supine, Valdivia, 
Galdakao - modified Valdivia, Barts - modified 
Valdivia, and Barts flank - free modified supine 
positions) and presented the merits of each supine 
position. They concluded that there was no one 
superior supine position. Rather, the best position 
depended on the patient and their specific stone 
burden. Kumar also discussed the lack of high 
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level evidence comparing the various positions 
used for supine PCNL.

 No consensus exists on the best position-
ing in PCNL, nor is it clear which variation of the 
supine position is best. The aim of this study was 
to evaluate outcomes of PCNL in the prone posi-
tion (PRON) and in three different variations of the 
supine position: complete supine position (COMP-
SUP), original Valdivia supine position (VALD), 
and Galdakao - modified supine Valdivia (GALD).

MATERIALS AND METHODS

We performed a retrospective analysis of 
our prospectively collected database of patients 
who underwent PCNL between June 2011 and Oc-
tober 2016. Indications of surgery were renal sto-
nes ≥ 2 cm or symptomatic calculi < 2 cm in whi-
ch first - line techniques (shock wave lithotripsy 
or uretero - renoscopy) failed.

Patients underwent PCNL in PRON or one 
of the supine position variations (COMPSUP, VALD, 
or GALD) commonly used at our institution. Posi-
tioning of was solely based on surgeon preference. 
The surgeons were trained in all positions.

 During this study period, we performed 
1.066 PCNL in four positions, including COMPSUP 
(n = 699), VALD (n = 111), GALD (n = 141), and 
PRON (n = 115). We chose 100 patients from each 
group distributed equally over the collection pe-
riod. Patients presenting with associated ureteral 
calculi and incomplete data were excluded from 
the analysis.

All patients had a non - contrast - enhan-
ced computed tomography (CT) prior to the sur-
gery and on the first post - operative day (POD) to 
verify residual fragments (RF) and evaluate surgi-
cal complications.

Variables analyzed included the number of 
puncture tracts, operative time, fluoroscopy time, 
success rate, drop of hemoglobin level, need for 
blood transfusion, complications, length of hospi-
tal stay, and tubeless rate. All cases were graded 
by two urologists using Guy’s Stone Score (GSS) 
(6) based on CT findings. In cases with different 
opinions, the final grade was determined by the 
most experienced urologist. Operative time was 
defined as the beginning of cystoscopy until last 

nephroscopy or insertion of a nephrostomy tube. 
We used the 4 mm threshold to define success ba-
sed on a study by Raman et al. (7) demonstrating 
that second - look flexible nephroscopy is not cost 
advantageous for RF ≤ 4 mm. Stone - free was 
defined as the absence of any RF. Complications 
were classified according to the Clavien - Dindo 
grading system (8, 9).

PCNL technique
The PRON (Figure-1) technique followed 

these classic steps: patients were placed in a litho-
tomy position and a ureteral catheter was inserted 
through a rigid cystoscope to perform a retrograde 
pyelogram. The ureteral catheter was fixed to a 
Foley catheter, and then the patient was reposi-
tioned to the prone position with pads under their 
shoulders (10).

When we used VALD (Figure-2) (11), pa-
tients were initially in the lithotomy position, the 
ureteral catheter was inserted through a rigid cys-
toscope, then the stirrups were removed and the 
patient was left in supine decubitus with a 3 - liter 
saline bag below the ipsilateral flank.

PCNL in COMPSUP (Figure-3) followed the 
procedure described by Falahatkar et al. (12) and 
modified by Vicentini et al. (13). The patient was 
placed supine at the edge of the table, with their 
legs apart and extended and the ipsilateral arm 
crossed over the thorax. The ureteral catheter was 
inserted through a rigid cystoscope and the blad-
der was left empty, with no Foley catheter. GALD 
(Figure-4) was described by Ibarluzea et al. (14). 
The patient was placed in an intermediate supine 
- lateral position with a saline bag placed to raise 
the flank. The ipsilateral leg was extended and the 
contralateral leg was abducted and flexed, achiev-
ing a modified lithotomy position. The ureteral 
catheter was placed through a rigid cystoscope. 
The patients legs were placed in stirrups through-
out the procedure.

After positioning and inserting the ureteral 
catheter, all cases followed the same procedure. A 
retrograde pyelogram was performed. Under fluo-
roscopic guidance, the desired calyx was punc-
tured and a guidewire was inserted. The tract was 
sequentially dilated to 30 Fr using Amplatz dila-
tors® (Boston Scientific, Boston, USA), the Am-
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Figure 1 - Ventral position.

Figure 2 - Valdivia position.

Figure 3 - Complete supine position. 
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platz sheath was positioned and a rigid nephro-
scope was inserted into the kidney.

 Lithotripsy was performed using the Lith-
oClast Master® ultrasonic lithotripter (EMS Electro 
Medical Systems, Swiss). A flexible nephroscope 
(Karl Storz, Tuttlingen, Germany) was used at 
the end of the surgery to investigate RF. Smaller 
stones were removed intact by retrieval baskets 
while larger stones were fragmented by Holmium 
laser. In general, a nephrostomy tube was left af-
ter surgery in the following situations: presence 
of RF, significant intraoperative bleeding, signifi-
cant collecting system injury, potential persistent 
bacteriuria or pyonephrosis, and a solitary kidney. 
In all tubeless PCNL, a ureteral stent was left for 
24 to 48 hours after surgery or a Double - J stent 
was left longer if indicated (e.g., many RF, sin-
gle kidney, and severe pelvic perforation). Blood 
transfusions were performed in cases of refractory 
hypovolemia.

Statistical analysis

Statistical analysis was performed using 
SPSS version 23 (SPSS, Inc. Chicago, IL, USA). The 
results were expressed as the mean ± standard de-
viation and range. The four PCNL positions were 
compared using one-way analysis of variance 
(ANOVA) for continuous variables and the Chi - 
square test was used for categorical variables. Post 
hoc analysis after ANOVA used Tukey’s procedure. 
Significance was set at p < 0.05.

RESULTS

We analyzed 393 PCNL with complete 
data: 100 patients underwent PCNL in COMPSUP, 
94 in VALD, 100 in GALD, and 99 in PRON. Ta-
ble-1 shows the pre - operative characteristics of 
those patients. The groups were homogenous.

Table-2 shows the peri - operative out-
comes from PCNL in the different positions.

We defined success as the absence of RF 
> 4 mm on POD1 CT and the overall success rate 
was 50.9%. We were unable to demonstrate a dif-
ference in success rates among groups (p = 0.428).

When we compared success rate in each 
position according to GSS, we observed that the 
success rate was similar among positions indepen-
dently of the GSS, but GSS was able to predict the 
success of PCNL regardless of position (Table-3).

The number of puncture tracts (p = 0.381), 
blood transfusion rate (p = 0.118), mean drop in he-
moglobin level (p = 0.092), and length of hospital 
stay (p = 0.070) were also similar among groups.

Mean overall operative time was 111.44 
minutes. The mean operative time in COMPSUP 
was = 90.50 minutes, VALD = 111.02 minutes, 
GALD = 120.85 minutes, and PRON = 123.48 
minutes (p < 0.001). When we compared each 
variable separately, COMPSUP had a signifi-
cantly shorter operative time than VALD (p = 
0.009), GALD (p < 0.001), and PRON (p < 0.001). 
There was no difference in operative time among 
VALD, GALD, and PRON.

Figure 4 - Galdakao position.
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The mean overall fluoroscopy time was 
14.23 minutes. Fluoroscopy times in COMP-
SUP was = 12.12 minutes, VALD = 15.60 min-
utes, GALD = 14.23 minutes, PRON = 15.08 (p 
= 0.020). Again, when we compared positions 
COMPSUP had a lower fluoroscopy time than 
VALD (p = 0.020), but it was similar to GALD 
(p = 0.093) and PRON (p = 0.08). VALD, GALD, 
and PRON fluoroscopy times were similar.

The tubeless rate also differed among 
groups (p = 0.001). When we analyzed the groups 
separately, COMPSUP was associated with higher 
tubeless rates (p = 0.008) than the other three po-

sitions, whereas PRON was negatively associated 
with lower tubeless rates (p < 0.001).

The overall complication rate was 16.0%, 
and there were differences among groups (p 
= 0.019). Complication rates in COMPSUP = 
20.0%, VALD = 11.7%, GALD = 9.0%, and PRON 
= 23.2%. PRON was associated with more com-
plications than the other groups (p = 0.024), 
and GALD had significantly fewer complica-
tions compared to the other three groups (p = 
0.026). However, analysis of only major com-
plications (Clavien ≥ 3) revealed no differences 
among groups.

Table 1 - Baseline characteristics of patients undergoing PCNL.

COMPSUP VALD GALD PRON p value

n (patients) 100 94 100 99

Age (years), mean ± SD 48.86 ± 12.59 47.86 ± 12.43 50.71 ± 12.12 47.66 ± 12.58 0.293

Gender 0.256

Male, % 37.0% 29.8% 43.0% 33.3%

Female, % 63.0% 70.2% 57.0% 66.7%

BMI (kg/m²), mean ± SD 27.40 ± 4.75 27.96 ± 5.79 26.97 ± 4.61 27.10 ± 5.40 0.550

ASA score 0.321

ASA 1, % 34.0% 23.4% 26.0% 29.3%

ASA 2, % 53.0% 69.1% 57.0% 58.6%

ASA 3, % 13.0% 7.4% 16.0% 12.1%

ASA 4, % 0% 0% 1.0% 0%

Side of the surgery 0.201

Right, % 55.0% 61.7% 46.5% 52.5%

Left, % 45.0% 38.3% 53.5% 47.5%

Stone largest diameter (mm), 
mean ± SD

31.06 ± 18.25 29.49 ± 13.61 28.73 ± 11.83 30.34 ± 11.65 0.673

Guy’s Stone Score 0.283

GSS 1, % 15.0% 16.0% 10.0% 22.2%

GSS 2, % 33.0% 21.3% 27.0% 21.2%

GSS 3, % 31.0% 42.6% 43.0% 37.4%

GSS 4, % 21.0% 20.2% 20.0% 19.2%
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Table 2 - Peri-operative results in different positions.

COMPSUP VALD GALD PRON TOTAL p value

Number of PCNL, n 100 94 100 99 393

Number of puncture tracts,   
median(range)

1 (1-5) 1 (1-4) 1 (1-3) 1 (1-3) 1 (1-5) 0.381

Operative time (min), mean 
(±SD)

90.50 (44.36) 111.02 
(40.87)

120.85 
(49.49)

123.48 
(45.14)

111.44 
(46.84)

< 0.001

Fluoroscopy time (min), mean 
(±SD)

12.12 (7.50) 15.60 (8.07) 14.23 (9.47) 15.08 (8.08) 14.23 (8.39) 0.020

Success rate (RF ≤ 4mm), % 58.0% 48.9% 49.0% 47.5% 50.9% 0.428

Stone-free rate, % 43.0% 34.0% 35.0% 37.4% 37.4% 0.565

Blood transfusion rate, % 8.0% 2.1% 3.0% 8.1% 5.3% 0.118

Drop in hemoglobin level (g/
dL), mean (SD)

2.22 (1.46) 1.91 (1.28) 1.97 (1.22) 2.34 (1.39) 2.11 (1.35) 0.092

Complications, n 0.001

Clavien I 3 1 0 8 12

Clavien II 7 5 1 6 19

Clavien III 6 5 7 6 24

Clavien IV 4 0 1 3 8

Clavien V 0 0 0 0 0

Total, % 20.0% 11.7% 9.0% 23.2% 16.0% 0.019

Major complications (Clavien 
higher or equals to III), %

10.0% 5.3% 8.0% 9.1% 8.1% 0.663

Hospital stay (hours), mean 
(SD)

53.12 (49.38) 53.66 (36.68) 54.30 (32.99) 67.92 (58.75) 57.23 (45.90) 0.070

Tubeless rate, % 31.3% 21.3% 14.0% 10.1% 19.1% 0.001

Table 3 - Success rate (RF ≤ 4mm) in each position according to Guy’s Stone Score (GSS).

GSS 1 GSS 2 GSS 3 GSS 4 TOTAL p value

DDH 93.3% 72.7% 51.6% 19.0% 58.0% < 0.001

VALD 100.0% 50.0% 42.5% 21.1% 48.9% < 0.001

GALD 80.0% 51.9% 55.8% 15.0% 49.0% 0.003

VENT 90.9% 42.9% 37.8% 21.1% 47.5% < 0.001

Total 91.9% 56.4% 47.0% 19.0% 50.9% < 0.001

p value 0.347 0.127 0.365 0.958 0.428
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Table 4 - Complications according to PCNL position. *

Type of complication Position Total

COMPSUP VALD GALD PRON

Urinary tract infection 5 (5.0%) 2 (2.1%) 0 2 (1.0%) 9 (2.3%)

Blood transfusion 8 (8.0%) 2 (2.1%) 3 (3.0%) 8 (8.1%) 21 
(5.3%)

Tract leakage > 24 h 2 (2.0%) 0 1 (1.0%) 1 (1.0%) 4 (1.0%)

Renal injury 0 1 (1.1%) 0 1 (1.0%) 2 (0.5%)

Pain 3 (3.0%) 1 (1.1%) 0 3 (3.0%) 7 (1.8%)

Calculi migrating to ureter 1 (1.0%) 3 (3.2%) 2 (2.0%) 1 (1.0%) 7 (1.8%)

Colon injury 0 1 (1.1%) 1 (1.0%) 2 (2.0%) 4 (1.0%)

Pleura injury 1 (1.0%) 0 3 (3.0%) 6 (6.1%) 10 
(2.6%)

Pseudoaneurysm 2 (2.0%) 0 0 0 2 (0.5%)

Bronchospasm 0 1 (1.1%) 0 0 1 (0.3%)

Pulmonary embolism 1 (1.0%) 0 0 1 (1.0%) 2 (0.5%)

Duodenal injury 0 0 0 1 (1.0%) 1 (0.3%)

* Multiple events may have occurred in a single patient.

Table-4 describes the types of complica-
tion according to PCNL position.

DISCUSSION

The ideal positioning for PCNL remains 
a matter of controversy. Beyond the debate on 
prone versus supine positions, variations of supine 
decubitus make this debate even more complex. 
Therefore, studies regarding the impact of patient 
positioning on PCNL outcomes are necessary.

To the best of our knowledge, this is the 
first study to compare the impact of PCNL posi-
tioning performed in three different supine posi-
tions and a prone position, on outcomes.

Recently, two meta - analyses showed 
similar results when comparing prone and supine 
positions. Yuan et al. (15) reported that PCNL in 
the prone position was associated with a higher 
rate of stone clearance than in the supine position. 
However, the supine position had a shorter opera-
tive time and fewer blood transfusions. The length 

of hospital stays and complication rates were simi-
lar. More recently, Falahatkar et al. (16) compared 
prone and supine positions and showed similar stone 
- free rate, operation time, hospital stay, complica-
tion rate, and urinary leakage. The supine position 
required less blood transfusion and lower fever rates, 
suggesting a better safety profile for the supine po-
sition. No variations of the supine decubitus were 
analyzed in both studies.

Positioning in our center was based on sur-
geon preference. We perform around 300 PCNLs 
each year in our institution, therefore all surgeons 
possess a large experience in PCNL. In the begin-
ning of our series, a comparable number of PCNLs 
were performed in the supine and prone positions. 
But, as time has progressed, supine procedures 
have greatly overtaken prone procedures, mainly 
complete supine position, which is the most used 
position in our center. Despite similar results be-
tween prone and supine position, we observed 
that surgeons generally prefer the supine position 
once they begin using that position. This trend 
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was also observed by Sofer et al. (17). Some sur-
geons preferred to use GALD based on the study 
of Scoffone et al. (18) which suggested that GALD 
was the most beneficial position. Moreover, VALD 
was used mainly because it was the first supine 
position described and some surgeons learned 
how to perform supine PCNL using that position, 
although, as time passes, most of them migrate 
from GALD and VALD to COMPSUP in our center.

In our study, COMPSUP had the lowest 
operative and fluoroscopy time. This may be be-
cause our staff has more experience performing 
surgeries in that position. A higher load of cases in 
COMPSUP may have contributed to quicker PCNL 
in that position.

Another factor that may have contributed 
to a faster PCNL in COMPSUP was the absence 
of saline bags under the flank or leg, such as in 
VALD and GALD. The bags may prevent quicker 
renal punctures, increasing fluoroscopy and total 
operative time. Moreover, the use of saline bags 
under the flank may make manipulation of the 
rigid nephroscope more difficult. These two points 
were the reason for the technical modifications 
described by Vicentini et al. (13). During PCNL 
in VALD and GALD, patients stay in a slightly 
oblique position (15 - 30°) allowing an overlap 
between the kidney and the spinal column. Dur-
ing COMPSUP, that overlap is avoided. Further-
more, the kidney appears to be more movable in 
VALD and GALD compared to COMPSUP, which 
could also contribute to the difference in opera-
tive time. When PRON is used, patients need to be 
positioned and draped twice to perform the PCNL, 
which could also justify a longer operative time.

Another finding of our study was a high-
er tubeless rate in COMPSUP and a lower rate 
in PRON. There is no data in the current litera-
ture comparing tubeless rates among PCNL posi-
tions. COMPSUP may have had a higher tubeless 
rate due to faster procedures with fewer adverse 
events, which encouraged the surgeon to perform 
a tubeless PCNL.

Despite differences in the overall compli-
cation rates, major complications were similar 
among groups. Marchini et al. (19) used pre - op-
erative CT to show that the kidneys are situated 
deeper in the abdomen when patients are in a su-

pine position, minimizing the risk of visceral inju-
ries and major complications. We did not observe 
such a difference in our complication rates. Yuan 
et al. (15) described an 18.1% complication rate 
in the supine position versus 20.5% in the prone 
position. They did not distinguish between differ-
ent supine positions in that study. Our analysis 
had an overall complication rate of 16.0%, which 
was similar to the literature. Variations of the su-
pine position had different complication rates, but 
similar rates of major complications (Clavien ≥ 3).

The success and stone - free rates in our 
study were relatively lower than those described 
in the literature. However, we adopted rigorous 
criteria for the evaluation of success, including 
CT on the first POD. We defined success as RF or 
≤ 4 mm on POD1 based on the study by Raman 
et al. (7). We had a large proportion of complex 
cases, which may have contributed to lower suc-
cess rates. The CROES PCNL Global Study (20) 
showed a final success rate of 75.7%. However, in 
the CROES study the success rates were commonly 
determined by conventional radiography and af-
ter auxiliary procedures, with only 14% of stone 
- free patients confirmed by CT. Plain radiography 
has low sensitivity and many RF are missed. How-
ever, one of the strengths of our study is that we 
performed CT on POD1 in 100% of the patients 
which more precisely reflects the real results of 
PCNL and allows us to effectively compare what 
occurred after PCNL in each position, which was 
the aim of this study.

GSS was created in 2011 by Thomas et al. 
(21) and confirmed to be a very useful tool for pre-
dicting the outcomes of PCNL (22). In our study, 
success rates were linked to GSS independently of 
patient positioning.

Our study is not without limitations. Lack 
of randomization is the main concern. However, 
prospectively collected data, groups with similar 
demographics and stone aspects, categorization of 
patients based on the GSS, regular use of pre - and 
post - operative CT, and surgeons with extensive 
experience trained in many different positions 
make our study relevant. Certainly, a multicentre, 
randomized study in institutions that regularly 
use all of the positions, and have a standardized 
protocol of perioperative care would be ideal. 



IBJU | COMPARING FOUR DIFFERENT POSITIONS OF PCNL

116

However, until this ideal protocol exists, our study 
adds more evidence to the literature regarding the 
impact of different positioning during PCNL for 
complex kidney stones.

CONCLUSIONS

Patient positioning during PCNL does 
not seem to impact the rates of success. Overall 
complication rate was higher for COMPSUP and 
PRON, though severe complication rate was simi-
lar between groups. Fluoroscopy time was longer 
for VALD than COMPSUP and similar to other po-
sitions. COMPSUP was associated with a lower op-
erative time during the procedure compared with 
all other positions.

ABBREVIATIONS

ANOVA = one - way analysis of variance
ASA score = American Society of Anesthesiolo-
gists physical status classification
BMI = body mass index
COMPSUP = complete supine position
CT = computed tomography
GALD = Galdakao - modified Valdivia position
GSS = Guy’s Stone Score
PCNL = percutaneous nephrolithotomy
POD = post - operative day
PRON = prone position
RF = residual fragments
SD = standard deviation
VALD = original Valdivia position
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ABSTRACT
 

Objectives: to examine the effects of urethroplasty surgery on sexual functions by tak-
ing into account age, location of stenosis, length of stenosis and surgical technique 
parameters.
Materials and Methods: The prospective study was conducted between January 2015 
and August 2017 with 60 cases. Patients were categorized according to age groups 
(19-65 / 65-75 years), surgery technique and stricture localization and length. Before 
the urethroplasty operation and postoperative 6th month follow-up, the international 
index of erectile function (IIEF) form (15 questions), was filled, the relevant domains 
of sexual function; erectile function (Q1,2,3,4,5,15), orgasmic function (Q9,10) and 
overall satisfaction (Q13,14) were assessed.
Results: The mean age of the cases is 54 ± 13. However, preoperative IIEF, sexual sat-
isfaction and orgasmic function averages of patients with a stenosis segment length 
of 1-3 cm was found to be significantly higher than that of patients with a stenosis 
segment length of 4-7 cm. Between stenosis segment length groups, there was no 
statistical difference in terms of preoperative and postoperative sexual functions. And 
also, there was no statistically significant change in patients’ preoperative and post-
operative sexual function scores in terms of localization of stricture and surgery tech-
niques. However, there were statistically significant change in the postoperative IIEF 
and sexual satisfaction averages according to preoperative averages.
Conclusion: Our study suggests that urethroplasty surgery itself does not significantly 
affect erectile function, orgasmic function, and general sexual satisfaction regardless 
of the type of surgery, localization and length of stenosis. Besides, there was a signifi-
cant decrease in erectile function in senior adults.
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INTRODUCTION

Urethral stricture refers to the scar forma-
tion involving the spongiformis erectile tissue of 
the corpus spongiosum, resulting in a concomi-
tant narrowing of the urethral lumen. The process 

leading to this fibrosis is primarily subepithelial 
inflammation and hemorrhage and later stages 
are characterized with sclerosis and fibrosis. The 
etiology of urethral stricture disease is multifacto-
rial and mostly consists of iatrogenic reasons (ca-
theterization / endoscopic procedures) as well as 
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trauma, infections, prostatectomy and other post 
- prostate cancer treatments, lichen sclerosis and 
idiopathic reasons. Posterior urethral injuries are 
often associated with pelvic fractures. Treatment 
alternatives include; dilatation, internal urethro-
tomy, laser treatments, and open reconstruction. 
In the past, known as the reconstructive ladder, it 
has always been suggested that the simplest pro-
cedure should always be tried in the first stage, 
and in case of failure, proceeding to more com-
plex approaches is recommended in guidelines. In 
modern urethral reconstruction, this approach is 
considered outdated. Even in some studies it has 
been shown that recurrent dilatations and internal 
urethrotomies reduce the success rate of ultimate 
open urethral reconstruction (1, 2). In the treat-
ment of urethral strictures, urethroplasty, excision 
and primary anastomosis are accepted as the “gold 
standard” treatment method due to low morbidi-
ty and cost effectiveness besides long - term high 
success rates. Certainly there are also strictures 
that require tissue transfer; grafts and flaps are 
successfully deployed here (3, 4).

 In addition to psychogenic factors, erectile 
dysfunction (ED) after urethroplasty may be due 
to damage to the cavernous nerve, damage to the 
perineal nerve, and deterioration of the flow of 
the bulbar artery. In order to reduce this damage, 
it is suggested to protect bulbospongiosus mus-
cle and peroneal nerves, not to cut central ten-
don, not to damage the bulbar artery, use buccal 
mucosal graft without cutting corpus spongiosum 
(5-7). The neurovascular structures responsible for 
the erectile function pass from a distance of ap-
proximately 3 mm from clockwise 1 and 11 right 
outside the corpus spongiosum and some bran-
ches from the cavernous nerves enter the corpus 
spongiosum across the entire penis. The intercra-
nial area shows that this vessel and nerve bundle 
is unprotected and vulnerable to trauma. For this 
reason, the bulb can be very easily damaged du-
ring the dissection of the urethra (8-10). Another 
important point for this region is the damage of 
the perineal nerve during the separation of the 
bulbospongiosus muscle on the corpus spongio-
sum. It provides semen expulsion and sense of pe-
nile ventral surface (11). In addition to the effect 

of the perineal nerve on ejaculation, there is also 
an effect on erectile function. For this reason, the 
perineal nerve is thought to be an extra neural 
pathway for erectile function through unrecogni-
zed reflex mechanisms. To protect erectile func-
tions after urethroplasty, it would be beneficial 
to preserve this neural tissue, if possible (12, 13). 
In this study, we examined the effects of urethro-
plasty surgery on sexual functions by taking into 
account age, location of stenosis, length of ste-
nosis and surgical technique parameters and we 
hypothesized that location and length of stricture 
and type of urethroplasty is not affecting sexual 
functions but older age may affect postoperative 
sexual functions.

MATERIAL AND METHODS

 Following ethical board approval, the 
prospective study was conducted between Janu-
ary 2015 and August 2017 with 60 cases aged 
between 19 and 75 years. Patients under 18 years 
of age and patients with very poor erectile func-
tion (IIEF score ≤ 5) or with no erectile function 
were excluded. And also, patients with a history 
of coronary artery bypass graft surgery, unregu-
lated hypertension and diabetes were excluded 
from the study. Patients were categorized accor-
ding to age groups (19-65 / 65-75 years) and 
stricture localization and length. Only six pa-
tients with 2 cm stricture at bulbar urethra, had 
undergone endoscopic intervention once before 
and failed. All urethroplasty operations were per-
formed by the same surgeon experienced in re-
constructive urology. All patients were evaluated 
with anamnesis, history, physical examination, 
urine analysis and culture, uroflowmetry, retro-
grade urethrography before surgery. Before the 
open urethroplasty operation and postoperative 
6th month follow-up, the international index of 
erectile function (IIEF) form (15 questions) was 
filled, the relevant domains of sexual function; 
erectile function (Q1-5, 15), orgasmic function 
(Q9, 10) and overall satisfaction (Q13, 14) were 
assessed. The technique of the surgery, localiza-
tion of the stricture and the length of the narrow 
segment were also noted.
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Surgical Approach
 Urethroplasty was applied for bulbar and 

penile urethral strictures. This series includes 
excision and end - to - end anastomoses (using 
both transecting and non - transecting techni-
que), dorsal onlay buccal mucosal graft, ventral 
inlay buccal mucosal graft and penile skin flap 
cases. During operation, surgeon prone to keep 
the dissection area as small as possible at the bul-
bar urethral level and did not used cautery during 
the dissection. And also, surgeon tried to protect 
bulbospongiosus muscle and peroneal nerves, not 
to cut central tendon, not to damage the bulbar 
artery, and used buccal mucosal graft without cut-
ting corpus spongiosum.

Statistical analysis

 While the findings of the study were eva-
luated, IBM SPSS Statistics 22 program was used 
for statistical analyzes. When the study data were 
evaluated, the normal distribution of the parame-
ters was assessed by the Shapiro Wilks test. When 
study data were evaluated; Kruskal Wallis test was 
used in comparing quantitative data for compa-
rison of parameters without normal distribution 
as well as descriptive statistical methods (mean, 
standard deviation, frequency). Student’s t test 
was used to compare parameters with normal dis-
tribution between two groups and Mann Whitney 
U test was used to compare parameters without 
normal distribution between two groups. Paired 
Sample t test was used for intra - group compa-
rison of quantitative data showing normal distri-
bution, Wilcoxon Signed Ranks test was used for 
intra - group comparison of parameters without 
normal distribution. Significance was assessed at 
p < 0.05 level.

RESULTS

 The prospective study was conducted be-
tween January 2015 and August 2017 with 60 ca-
ses aged between 19 and 75 years. The mean age 
of the cases was 54.48 ± 13.34. The stricture seg-
ment lengths ranged from 2 to 7 cm, with a mean 
of 3.27 ± 1.04 80% of cases were under 65 years of 

age, 20% were over 65 years of age. While 75% of 
the strictures were located at bulbar area, 25% of 
them were at penile urethra 76.7% had undergone 
buccal mucosal graft operation, 16.7% had penile 
skin flap and 6.7% had excision and end - to - end 
anastomosis operation. In 63.3% of patients, stric-
ture segment length was 3 cm and below; 36.7% 
of patients had 3 cm and more (Table-1).

 Preoperative IIEF values of the patients 
ranged from 8 to 29, with a mean of 19.93 ± 5.76. 
Postoperative IIEF values ranged from 6 to 30, 
with a mean of 20 ± 7.99. There was no statisti-
cally significant difference between preoperative 
and postoperative in terms of IIEF, sexual satis-
faction and orgasmic function averages (p > 0.05). 
When the preoperative and postoperative IIEF sco-
res of the patients are evaluated individually, 27% 
showed an increase of 4 points or more in the IIEF 
score, 33% showed a decrease of 4 points or more 
in the IIEF score, and 40% had no change in the 
IIEF scores. There was no statistically significant 
difference in preoperative and postoperative sexu-
al functions of patients who had failed endoscopic 
procedure once before (p > 0.05).

 There was no statistically significant 
change in patient’s preoperative and postope-
rative IIEF, sexual satisfaction, and orgasmic 
function averages in terms of localization of 
stricture, namely being penile or bulbar urethra 
(p > 0.05) (Table-2).

 Preoperative IIEF, sexual satisfaction 
and orgasmic function averages of patients 
with a stricture segment length of 1-3 cm was 
found to be significantly higher than that of 
patients with a stricture segment length of 4-7 
cm (p: 0.004; p: 0.012; p: 0.021). Between stric-
ture segment length groups, there was no sta-
tistical difference in terms of preoperative and 
postoperative IIEF, sexual satisfaction and ave-
rage orgasmic function (p > 0.05) (Table-3).

 According to type of operations, name-
ly Buccal mucosal graft, Penile skin flap and 
end - to - end anastomosis operation, there was 
no statistically significant difference in terms 
of preoperative and postoperative IIEF, sexual 
satisfaction and orgasmic function averages of 
the patients (p > 0.05) (Table-4).



121

IBJU | URETHROPLASTY ON ERECTILE AND ORGASMIC FUNCTIONS

According to age groups, preoperative 
sexual satisfaction averages of those aged 65 
and below were statistically significantly higher 
than those of older than 65 years (p: 0.000). 
However, there were no statistically significant 
difference in the mean preoperative IIEF and 

orgasmic function (p: 0.057; p: 0.070). Again, 
postoperative IIEF, sexual satisfaction and or-
gasmic function averages of those aged 65 and 
below were found to be statistically significan-
tly higher than those of those older than 65 ye-
ars (p: 0.002; p: 0.000; p: 0.004).

Table 1 - Evaluation of general characteristics of study population.

Min - Max Mean ± SD

Age (years) 19-75 54.48 ± 13.34

Length of stenosis segment (cm) 2-7 3.27 ± 1.04

n %

Age (years)

≤ 65 48 80

> 65 12 20

Stenosis site

Bulbar 45 75

Penile Urethra 15 25

Operation

Buccal mucosal graft 46 76.7

Penile Skin flap 10 16.7

End - to - end anastomosis 4 6.7

Length of stenosis segment

≤ 3 cm 38 63.3

> 3 cm 22 36.7

Table 2 - Assessment of preoperative and postoperative IIEF, sexual satisfaction and orgasmic function parameters within 
and between stenosis sites.

Stenosis site

paBulbar Penile Urethra
Mean ± SD Mean ± SD

IIEF

Preoperative 20.87 ± 6.07 21.13 ± 4.93 a10.878

Postoperative 20.51 ± 7.55 18.47 ± 9.33 a10.396

Preop - Postoppb1 0.754 0.134

Sexual satisfaction

Preoperative 10.4 ± 2.27 10 ± 3 a10.589

Postoperative 10.29 ± 2.34 9.8 ± 3.55 a10.624

Preop - Postoppb1 0.578 0.595

Orgasmic function (median)

Preoperative 7.73 ± 1.18 (8) 7.67 ± 0.98 (8) a20.901

Postoperative 7.71 ± 1.32 (8) 7.47 ± 1.73 (8) a20.895

Preop - Postoppb2 0.888 0.426

a = Comparisons between groups; b = intra - group comparisons.
a1 = Student t Test; a2 = Mann Whitney U Test; b1 = Paired Sample’s t Test; b2 = Wilcoxon Sign Test; * = p < 0.05
IIEF = International index of erectile function
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Table 3 - Assessment of preoperative and postoperative IIEF, sexual satisfaction and orgasmic function parameters between 
and within the stenosis segment length groups.

Length of stenosis segment

pa1-3 cm 4-7 cm

Mean ± SD Mean ± SD

IIEF

Preoperative 22.53 ± 5.18 18.18 ± 5.8 a10.004*

Postoperative 20.76 ± 7.51 18.68 ± 8.79 a10.335

Preop - Postoppb1 0.093 0.793

Sexual satisfaction

Preoperative 10.89 ± 2.18 9.27 ± 2.6 a10.012*

Postoperative 10.66 ± 2.36 9.32 ± 3 a10.060

Preop - Postoppb1 0.230 0.870

Orgasmic function (median)

Preoperative 7.97 ± 1.1 (8) 7.27 ± 1.03 (7) a20.021*

Postoperative 7.89 ± 1.37 (8) 7.23 ± 1.45 (7.5) a20.083

Preop - Postoppb2 0.570 0.858

a = Comparisons between groups; b = intra - group comparisons.
a1 = Student t Test; a2 = Mann Whitney U Test; b1 = Paired Sample’s t Test; b2 = Wilcoxon Sign Test; * = p < 0.05
IIEF = International index of erectile function

Table 4 - Assessing preoperative and postoperative IIEF, sexual satisfaction and orgasmic function parameters between and 
within surgery types.

Surgery

IIEF

Preop - Postop p2Preoperative Postoperative

Mean ± SD (median) Mean ± SD (median)

Buccal mucosal graft 20.91 ± 5.7 (21) 20.67 ± 7.21 (21) 0.807

Penile Skin flap 19.1 ± 6.1 (19.5) 16.2 ± 11.01 (14) 0.183

End - to - end anastomosis 25.75 ± 3.59 (26.5) 21.75 ± 7.27 (21.5) 0.285

p1 0.159 0.533

Sexual satisfaction

Preop - Postop p2Preoperative Postoperative

Mean ± SD (median) Mean ± SD (median)

Buccal mucosal graft 10.28 ± 2.18 (10) 10.26 ± 2.29 (10) 0.872

Penile Skin flap 9.8 ± 3.39 (10.5) 9.5 ± 4.25 (9.5) 0.457

End - to - end anastomosis 11.75 ± 2.99 (12) 10.75 ± 2.22 (11) 0.180

p1 0.572 0.873

Orgasmic function (median)

Preop - Postop p2Preoperative Postoperative

Mean ± SD (median) Mean ± SD (median)

Buccal mucosal graft 7.78 ± 1.07 (8) 7.83 ± 1.16 (8) 0.820

Penile Skin flap 7.2 ± 1.23 (7.5) 6.8 ± 2.15 (7.5) 0.271

End - to - end anastomosis 8.25 ± 1.26 (8) 7.75 ± 1.71 (7.5) 0.157

p1 0.343 0.496
1 = Kruskal Wallis Test; 2 = Wilcoxon Sign Test; IIEF = International index of erectile function
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 In patients younger than 65 years, there 
was no statistically significant change in the pos-
toperative IIEF, sexual satisfaction, and orgasmic 
function averages according to preoperative ave-
rages (p > 0.05). In patients older than 65 years of 
age, there was no statistically significant change 
in the postoperative orgasmic function averages 
(p > 0.05). However, there were statistically signi-
ficant change in the postoperative IIEF and sexu-
al satisfaction averages according to preoperative 
averages (p: 0.020; p: 0.021) (Table-5).

DISCUSSION

Sexual dysfunction after urethroplasty is a 
very broad definition that also includes disorders 
of erectile dysfunction, ejaculatory disorders, penile 
curvature or chordee and genital sensitivity disor-
ders. Current literature shows that sexual dysfunc-
tion after urethroplasty is not very common, appro-
ximately 1% (0% - 38%) after anterior urethroplasty 
and approximately 3% (0% - 34%) after pelvic frac-
ture related urethral injury repair (6).

 In some studies it was thought that the 
age of the patient, pre - surgical sexual function, 

previous surgical intervention, post - operative 
survival, length of stenosis and severity of strictu-
re might be factors affecting long - term erectile 
function after urethroplasty (14-16). The first arti-
cle on continuous ED development after urethro-
plasty was written by Mundy et al. (17). In their 
series including 200 patients, permanent ED rate 
was reported as 5% after anastomotic urethroplas-
ty and 0.9% after graft urethroplasty.

 The relationship between ED after the ure-
throplasty and the patient’s age was different in 
different studies. A study by Johannes and his 
colleagues found that the ED frequency decrea-
sed as the age of the patients decreased. When the 
patient’s age was around 40, ED frequency was 
5% and when the patient’s age was around 70, 
ED frequency was 15% (16). A retrospective study 
showed that ED, with a frequency of 25% after 
urethroplasty, was rare in 1 year after surgery and 
in young men (14). In another study, it was shown 
that patient age is important in improving ED af-
ter urethroplasty. It was stated that the time requi-
red for complete recovery of erectile function after 
surgery in patients under 40 years is 6 months 
(18). In a prospective study conducted by Erickson 

Table 5 - Assessment of preoperative and postoperative levels of IIEF, sexual satisfaction and orgasmic function parameters 
among and between age groups.

Age

pa≤ 65 > 65

Mean ± SD Mean ± SD

IIEF (median)

Preoperative 21.68 ± 5.41 (22) 17.91 ± 6.34 (18) a20.057

Postoperative 21.60 ± 7.17 (22.5) 13.58 ± 8.17 (12) a20.002*

Preop - Postoppb2 0.877 0.020*

Sexual satisfaction

Preoperative 11.02 ± 1.92 7.41 ± 223 a10.000*

Postoperative 11.04 ± 2.05 6.66 ± 1.87 a10.000*

Preop - Postoppb1 0.908 0.021*

Orgasmic function (median)

Preoperative 7.85 ± 1.03 (8) 7.16 ± 1.33 (7) a20.070

Postoperative 7.91 ± 1.25 (8) 6.58 ± 1.62 (7) a20.004*

Preop - Postoppb2 0.719 0.053

a = Comparisons between groups; b = intra - group comparisons
a1 = Student t Test; a2 = Mann Whitney U Test; b1 = Paired Sample’s t Test; b2 = Wilcoxon Sign Test; * = p < 0.05
IIEF = International index of erectile function
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et al., anterior urethroplasty resulted in ED in ap-
proximately 40% of patients, with healing occur-
ring at most in the first 6 months. They stated that 
bulbar urethroplasty can affect erectile function 
more than penile urethroplasty and this can be ex-
plained with the fact that bulbar urethra is located 
closer to the nerve responsible for the erection (11). 
Haines et al. found that being older than 50 years 
was associated with a decrease in postoperative 
erectile function. This relationship has also been 
explained by reduced tissue plasticity, poor reco-
very, or perhaps even more co - morbidity of the 
elderly cohort, and thus greater susceptibility to 
ED development (19). There are studies that show 
that age has a little effect on urinary and sexual 
functions after urethroplasty as opposed to these 
(20). In our study, patients were evaluated in two 
different groups including patients younger than 
65 years of age and patients older than 65 years of 
age. In patients younger than 65 years of age, the-
re was no statistically significant difference in ter-
ms of preoperative and postoperative sexual func-
tions. However, in patients older than 65 years of 
age, there were statistically significant difference 
in the postoperative IIEF and sexual satisfaction 
averages according to preoperative averages. In 
addition, while there was no significant difference 
between age groups in terms of preoperative IIEF 
and orgasmic functions, there was a statistically 
significant difference between the two groups in 
the postoperative averages. Although we cannot 
make an optimal assessment because of the small 
number of patients in this group of older than 65 
years, these results suggest that the senior adult 
group may be more affected by urethroplasty sur-
gery in terms of sexual functions.

 When studies were examined, the type of 
urethroplasty applied was thought to be effective 
in the formation of ED. In a study involving ei-
ghty - nine patients, patients were divided into 3 
groups according to urethroplasty. Penile substitu-
tion urethroplasty, bulbar excision - anastomosis 
and bulbar substitution urethroplasty were com-
pared. Average follow-up time was 15 months. 
Stricture length and patient age were statistically 
similar in all groups. The authors noted that the 
type of urethroplasty applied did not have a sig-
nificant effect on the development of ED and that 

erectile function after urethroplasty was improved 
within the first 6 months. The same authors also 
recommended early use of phosphodiesterase type 
- 5 inhibitors and nonsteroidal anti-inflammatory 
drugs (21). In the literature review of Dogra et al., 
they reported that in anterior urethroplasty, tran-
secting bulbar urethroplasty has a higher risk of 
developing sexual dysfunction compared to non 
- transecting or penile urethroplasty (22). Along 
with similar studies in the literature, Haines et al., 
conducted a prospective study with 87 patients 
and found no relation between urethral transec-
ting and increased erectile dysfunction, and detec-
ted that the localization of stricture had no effect 
on this situation (19). In our study, there was no 
statistically significant difference for preoperative 
and postoperative IIEF scores, orgasmic function 
and sexual satisfaction according to stenosis loca-
lization and surgery type.

 Initially, de novo ED after urethroplasty 
was shown to be higher in elderly patients and 
those with long stricture segments (6.8 cm vs. 4.4 
cm) (23). Further work, however, has disproved 
this relationship. And in a recent meta - analysis, 
no relationship was found between the length of 
stricture and the incidence of postoperative ED (6, 
24). According to Coursey et al., the more frequent 
drop in erectile function seen in patients treated 
with penile skin flap has been attributed to the 
temporary change in penile external appearance 
in these patients and the long stricture segments 
(23). In our study, although the preoperative erec-
tile function of the patients with the long strictu-
re segment was lower than the patients with the 
short stricture segment (1-3 cm), there was no sig-
nificant change in the erectile function of these 
patients in the postoperative period.

 In another study, most patients complai-
ned of sexual dysfunction, especially about redu-
ced ejaculatory fluid (85%) before urethroplasty 
and after urethroplasty, no one reported a wor-
sening erection; and many of them reported that 
there was a significant improvement in erection, 
ejaculation, relationship with their partner, sexual 
activity and desire (25). Erickson et al., have found 
that urethral reconstructive surgery affects ejacu-
latory functions positively while not significantly 
affecting erectile function or sexual dysfunction. 
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However, older men reported that they had more 
ED after the surgery than younger men, but that 
erectile function probably improved over time 
(14). In our study, in terms of preoperative IIEF, 
orgasmic function and sexual satisfaction, there 
were statistically significant differences between 
the stricture length groups of 1-3 cm and 4-7 cm. 
Also, there were significant differences both preo-
perative and postoperative scores between the age 
groups of below and above 50.

 The length of the urethral stricture is clo-
sely related to the grade of fibrosis in the urethra 
and surrounding tissues. Among the causes of long 
urethral strictures it is included inflammatory di-
seases, recurrent urethral dilatations, long - term 
urethral catheterizations, and traumatic urethral 
injuries. In the literature review of Palminteri et 
al. (5), they reported that factors such as the initial 
sexual function of the patient, the etiologic agent 
causing the urethral stricture, the psychological 
factors associated with the stenosis or the dura-
tion of the treatment, postoperative tissue edema 
or inflammation or urethroplasty surgery, might 
cause ED.

 Our study includes some limitations al-
though it has a prospective design. A single sur-
geon in a single center conducted all of the ure-
throplasties. But it is acceptable to consider that 
surgical techniques and stricture etiology may 
significantly affect to the outcomes. Consequen-
tly, this may limit the generalizability of our re-
sults. Our study population of 60 patients may be 
lacking to detect small changes in erectile func-
tions that may occur after urethroplasty. Larger 
patient numbers and multicentric studies will 
provide more accurate and generalized results. In 
addition, limitations of our study include the lack 
of patient’s preoperative hormonal and androlo-
gical evaluation and use of objective parameters 
such as semen volume and the absence of valida-
ted questionnaires (MSHQ and BMFSI) for assess-
ment of orgasmic - ejaculatory functions.

CONCLUSION

 Our study suggests that urethroplasty sur-
gery itself does not significantly affect erectile 
function, orgasmic function, and general sexual 

satisfaction regardless of the type of surgery, lo-
calization and length of stricture. Besides, there 
was a significant decrease in erectile function in 
senior adults. Other factors such as hypertension 
and vascular disease with older age may play a 
role in decrease in erectile function following ure-
throplasty. Although patients with long stricture 
segments have lower preoperative sexual function 
scores, urethroplasty surgery does not significantly 
affect postoperative sexual outcome in experienced 
centers. We think that in endoscopic treatment re-
sistant short segment strictures and long segment 
strictures, urethroplasty is the gold standard treat-
ment option that can be safely used in terms of 
surgical success and sexual function parameters.
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ABSTRACT
 

Purpose: The aim of our study is to evaluate the efficacy and safety of ATOMS® system 
for the treatment of postoperative male stress urinary incontinence (SUI).
Materials and methods: We retrospectively evaluated all patients treated at our insti-
tution for postoperative male SUI with ATOMS® implant. We excluded patients with 
low bladder compliance (< 20 mL / cmH2O), uncontrolled detrusor overactivity, detru-
sor underactivity (BCI < 100), urethral or bladder neck stricture and low cystometric 
capacity (< 200 mL).
Results: From October 2014 to July 2017 we treated 52 patients, mean age 73.6 years. 
Most of them (92.3%) had undergone radical prostatectomy, 3.85% simple open pros-
tatectomy, 3.85% TURP; 28.8% of patients had undergone urethral surgery, 11.5% ad-
juvant radiotherapy; 57.7% had already undergone surgical treatment for urinary in-
continence. The average24 hours pad test was 411.6 g (180 - 1100). The mean follow-up 
was 20.1 months (8.1 - 41.5) 30.8% of patients were dry, 59.6% improved ≥ 50%, 7.7% 
improved < 50% and 1.9% unchanged. In total 73.1% reached social continence. There 
was a significant reduction of the 24 hours pad test and ICIQ - UI SF scores (p < 0.01).
In the postoperative follow-up we detected complications in 8 patients (19%): 5 cases 
of displacement of the scrotal port, in 2 cases catheterization difficulties, one case of 
epididimitis and concomitant superficial wound infection;  no prosthesis infection, nor 
explants.
Radiotherapy, previous urethral surgery,previous incontinence surgery were not statis-
tically related to social continence rates (p 0.65;p 0.11;p 0.11).
Conclusions: The ATOMS® system is an effective and safe surgical treatment of mild 
and moderate male postoperative SUI with durable results in the short term.
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INTRODUCTION

Radical prostatectomy (RP) is considered 
the main cause of male stress urinary inconti-

nence (SUI) with variable incidence between 4% 
and 40% (1, 2). The main predictive factors for 
postoperative stress incontinence are age, body 
mass index, comorbidity index, presence of low 
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urinary tract symptoms (LUTS), prostate volume 
and surgeon expertise (2, 3). Surgical treatment of 
benign prostatic hyperplasia (BPH) has a lower 
incidence of postoperative SUI, ranging between 
1.9 - 2.2% (4). Most patients are offered pelvic 
floor muscle exercise , that improves early con-
tinence rates but not long term continence rates 
(5). When conservative treatments have failed, 
patients are usually offered surgical treatments 
after stabilization at 12 - 18 months. The arti-
ficial urinary sphincter (AUS) is still considered 
the gold standard for the treatment of male SUI 
with dry rates up to 86% (6), but high costs, 
postoperative complication and re - operation 
rates of the artificial urinary sphincter (AUS) 
led to the development of alternative systems. 
The continence results of sling systems vary 
around 50%, depending on the definition for 
therapeutic success (7). Most slings are not ad-
justable and some can be adjusted after implan-
tation only with a small surgical procedure. The 
ATOMS® system was created to overcome this 
issues and was introduced in Europe in 2008. 
It is an extra urethral bulking system in form 
of a hydraulic sphincter cushion support made 
of three parts: two polypropylene mesh arms, a 
cushion and a titanium port. Compression can 
be modulated with office - based filling pro-
cedures. Unlike the artificial sphincter, which 
encircles the urethra circumferentially by inter-
fering with venous blood flow and predisposing 
the urethra to atrophy and erosion, the ATOMS® 
system only compresses the ventral portion of 
the urethra, leaving the dorsal and lateral blood 
flow intact (7, 8).

 The aim of this work is to evaluate mid - 
term efficacy and safety of ATOMS® system for 
the treatment of postoperative male SUI.

MATERIALS AND METHODS

 This retrospective study was conduc-
ted between October 2014 and July 2017. We 
enrolled all consecutive ATOMS® implants at 
our center. All patients were clinically diagno-
sed with non - neurogenic postoperative stress 
urinary incontinence. Before surgical treatment 
each patient underwent anamnestic data collec-

tion, 24 hours pad test and pad count, physical 
examination, urodynamic evaluation, ICIQ - UI 
SF questionnaire. We evaluated the severity of 
urinary incontinence referring to the 24 hours 
pad test: no incontinence (0 pads / day), mild 
incontinence (< 200 g / day), moderate inconti-
nence (200 - 400 g / day), severe incontinence (> 
400 g / day). We excluded and did not implant 
patients with low bladder compliance (< 20 mL / 
cmH2O), uncontrolled detrusor overactivity (DO), 
detrusor underactivity (BCI < 100), urethral or 
bladder neck stricture and low cystometric ca-
pacity (< 200 mL). All patients were implanted 
with ATOMS® system by a single surgeon. Pa-
tients were followed up with a first clinical visit 
at 1 month after the intervention and the device 
was refilled in cases of persistent stress urinary 
incontinence. There was not a fixed schedule for 
subsequent follow-up visit. At the last follow-
-up, all patients underwent a follow-up physical 
examination, 24 hours pad test and pad count, 
ICIQ - UI SF and PGI - I questionnaire. The pri-
mary objective of this study was to evaluate the 
efficacy, safety and patient satisfaction of the 
ATOMS® system from the last follow-up.

Statstical analysis

 The population has been described throu-
gh descriptive analyses. For numerical variables, 
mean, median, minimum and maximum values, 
SD, IQR have been calculated. The normality of 
the distribution has been checked with the Kol-
mogorov - Smirnov test. As numerical variables 
were not normally distributed, we considered 
median ± intrerquartile range and we applied 
non parametric tests. For categorical variables 
have been calculated absolute and relative fre-
quency distributions and double entry tables 
have been created. To evaluate the relationship 
between categorical variables, we applied Fisher 
exact test, being the size of some cells less than 
5. To evaluate the relationship between outcome 
and predictors, we applied the calculation of 95% 
RR. The non parametric Wilcoxon Signed Ranks 
test for paired samples has been used to compare 
pre and post operative numerical non - normally 
distributed variables. All statistical analyses were 
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performed using R 3.4.2 software. The significan-
ce level was set at 0.05.

SURGICAL TECHNIQUE

The ATOMS® system implant is fully stan-
dardized and facilitated by the single - piece con-
figuration of the device. The patient is positioned 
in a lithotomy position with excellent perineum 
exposure and adequate flexion of the hips. A 14 
French urethral catheter is positioned. After a ver-
tical incision of 4 - 5 cm, the dissection plan is 
prepared until fibers of the bulbospongious muscle 
are encountered, maintaining them intact. Late-
rally the dissection plane follows the muscle fibers 
until the base of the crura. To reduce postoperative 
pain, it is important to avoid damaging the poste-
rior scrotal nerves (Figure-1). A good preparation 

of the ischiorectal fossa is important for the place-
ment of the implant fixation arms. With a specific 
curved tunneller, the arms of the sling are positio-
ned bilaterally with an outside - in transobturator 
passage (Figure-2). Then the silicon cushion is fi-
xed to the arms with two non - absorbable mono-
filament sutures. After removing the air present in 
the system, it is filled with saline solution until re-
aching ambient pressure (Figure-3). Depending on 
the degree of incontinence and detrusor contrac-
tility, the system can be filled further with one mL 

Figure 1 - Dissection plan prepared until fibers of the 
bulbospongious muscle are encountered; lateral dissection 
plane evidencing the base of the crura.

Figure 2 - Outside-in transobturator passage of the arms 
with a specific tunneler.

of saline solution. Finally, a dartos scrotal pouch 
is created to accommodate the port (Figure-4). A 
double - layer suturing closure guarantees a low 
risk of infection and extrusion of the device. There 
is no need, according to standardized technique, 
to place any drainage.

RESULTS

We treated 52 male patients with ATOMS® 
system. The average age was 73.6 years (median 
73.7, range 58.9 - 84.3). In this population, 44 
(84.6%) patients had undergone open radical open 
prostatectomy, 3 (5.8%) laparoscopic radical pros-
tatectomy, 1 robot - assisted radical prostatectomy 
(1.9%), 2 (3.85%) patients transvesical simple open 
prostatectomy and 2 (3.85%) transurethral resec-
tion of the prostate (TURP). The average interval 
between the intervention and ATOMS® implant was 
6.84 years on average (range 1.41 - 16.77). Among 
the patients who underwent radical prostatectomy, 
42 (80.8%) had a bilateral nerve - sparing (NS) pro-
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cedure and 4 (7.7%) an unilateral NS procedure; 8 
had undergone urethrotomy for an urethral stric-
ture, 7 had undergone vesicoureteral anastomosis 
resection; at pathology report all patients were 
diagnosed with prostate adenocarcinoma, clinical 
and pathological stage are reported in Table-1. Six 
patients had undergone adjuvant radiotherapy, 5 
were on hormone therapy with LHRH analogue / 
LHRH antagonist. All patients were in complete 
remission from cancer disease, in cases of radi-
cal prostatectomy with undetectable PSA. Preo-
perative urodynamic testing demonstrated in all 
patients a good bladder compliance (> 20 cmH2O 
/ mL), absence of DO and the presence of uro-

dynamic stress urinary incontinence with mean 
VLPP 64.79 cmH2O (median 62.5, range 32 - 105). 
The average 24 hours pad test was 411.6 g (me-
dian 370, range 180 - 1100 g).The average number 
of pads used was 4.23 (median 4, range 2 - 8) 3 
patients (5.8%) were suffering from mild inconti-
nence, 40 patients (76.9%) moderate incontinen-
ce, 9 patients (17.3%) severe incontinence. Thirty 
patients (57.7%) had already undergone surgical 
treatment for urinary incontinence: in 26 cases a 
ProACT device, in one case an artificial sphincter 
(FlowSecure), in two cases both a ProACT device 
then an artificial sphincter (AMS800), in one case 
both an intraurethral bulking therapy and subse-

Figure 3 - Position of the cushion after fixation of the arms; filling of the cushion with saline solution.

Figure 4 - Dartos scrotal pouch that accommodates the port; refill at clinical visit.
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quently a ProACT. Nineteen patients had under-
gone pelvic floor rehabilitation. Thirteen patients 
were treated with antimuscarinic oral therapy for 
OAB syndrome, without evidence of DO at preo-
perative urodynamic testing; 11 patients were tre-
ated with duloxetine without sustainable results.

The average surgical time was 51.0 minu-
tes (median 49, range 40 - 84).The mean follow-up 
was 22.1 months (median 20.7, range 8.1 - 41.5). 
One patient was lost at follow-up. The average 
number of fillings was 1.55 (median 1, range 0 
- 8) with an average filling volume of 10.7 mL 
(median 9, range 0 - 28). In the immediate posto-
perative time, there were no severe complications 
(Clavien - Dindo ≥ 2), only 6 cases of scrotal pain 
and numbness persisting at 4 weeks after implant, 
solved with oral anti - inflammatory therapy, and 
2 cases of acute postoperative retention, treated 
with temporary deflate of the cushion.

Table 1 - Clinical and pathological stage.

Clinical stage Patients

cT1c N0/Nx M0 38 (73.1%)

cT2a N0/Nx M0 8 (15,4%)

cT2b N0/Nx M0 3 (5.8%)

cT2c N0/Nx M0 1 (1.9%)

cT3b N0/Nx M0 2 (3.8%)

Patological stage Patients

pT2a N0 M0 14 (26.9%)

pT2b N0 M0 20 (38.5%)

pT2c N0 M0 8 (15.4%)

pT3a N0 M0 5 (9.6%)

pT3b N0 M0 4 (7.7%)

pT3b N1 M0 1 (1.9%)

Pathological Gleason score Patients 

Gleson 6 22 (42.3%)

Gleason 7 (3+4) 18 (34.6%)

Gleason 7 (4+3) 10 (19.2%)

Gleason 8 2 (3.9%)

In the postoperative follow-up we detec-
ted complications in 8 patients (19%): 5 cases of 
displacement of the scrotal port (with surgical re-
placement in all cases), in 2 cases catheterization 
difficulties and difficulty to deflate the device, one 
case of epididimitis and concomitant superficial 
wound infection, treated with prolonged antibio-
tic therapy. There has been no prosthesis infection, 
nor explantations.

At the last follow-up available, 16 patients 
(30.8%) were completely dry, 31 (59.6%) improved 
≥ 50%, 4 (7.7%) improved < 50% and 1 (1.9%) did 
not change. In total 38 patients (73.1%, ) reached 
social continence (use of 0 or 1 security pad / day) 
(Table-2) (all p < 0.05, Fisher’s exact test). We had 
a significant reduction of the 24 hours pad test 
(mean 100.3 g; median 87.5, range 440 - 0; p < 
0.01 Wilcoxon signed ranks test).

We had postoperative urodynamic data on 
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20 (38.5%) patients demonstrating in all of them 
a good bladder compliance (> 20 cmH2O / mL), 
absence of DO and significant bladder outlet obs-
truction (BOOI > 40). All patients evaluated had 
reached social continence and had no leakeage 
during urodynamic testing.

Taking into account the degree of preope-
rative incontinence, all patients (n = 3) with mild 
incontinence were dry. In patients with modera-
te incontinence (n = 40), 12 (30%) were dry, 23 
(57.5%) improved ≥ 50%, 4 (10%) improved < 50% 
and only 1 (2.5%) unchanged; a total of 30 pa-
tients (75%) reached social continence. In patients 
with severe incontinence (n = 9), one (11.1%) was 
dry, 8 (88.9%) improved ≥ 50%; 5 patients (55.5%) 
achieved social continence (all p < 0.05 Fisher’s 
exact test). Patients with mild incontinence had 
a 3.76 (95% CI 2.37 - 6) higher probability to be 
dry if compared to those with moderate and severe 
incontinence (p - value 0.03, Fisher’s exact test).

In the subpopulation of patients with his-
tory of radiation treatment, 2 (33.3%) were dry, 3 
(50%) were improved ≥ 50% and 1 (16.7%) had 
improved < 50%. A total of 4 patients (66.7%) 
reached social continence (all p < 0.05 Fisher’s 
exact test). In the subpopulation of patients who 
have previously undergone surgical treatment 
for incontinence, 4 (13.3%) were dry, 23 (76.7%) 
improved ≥ 50%, 2 (6.7%) improved < 50%, and 
one (3.3%) was unchanged. In total, 19 patients 
(63.3%) reached social continence (all p < 0.05 
Fisher’s exact test). In the subpopulation of pa-

tients with previous urethral surgery, 2 (13.3%) 
were dry, 12 (80%) were improved ≥ 50% and 1 
(6.7%) had improved < 50%. A total of 10 patients 
(66.7%) reached social continence (p < 0.01) (ima-
ge 5) (all p < 0.05 Fisher’s exact test).

Patients who underwent previous urethral 
surgery or previous incontinence surgery have a 
65% lower probability to be dry if compared to 
patients without previous urethral or incontinen-
ce surgery (p - values < 0.05 and < 0.01, Fisher’s 
exact test); they have a 2.23 higher probability to 
be > 50% improved without being dry (p - values 
< 0.05 and < 0.01, Fisher’s exact test).

The average results of the quality of life 
questionnaire ICIQ - UI SF were 15.96 (median 16, 
range 12 - 20) before treatment and 7.7 (median 8, 
range 0 - 15) at the last follow-up, with a statisti-
cally significant variation (p < 0.01 Wilcoxon sig-
ned ranks test) (Table-3). The questionnaire on the 
subjective satisfaction of continence results (PGI 
- I) showed that 25 (49%) patients reported being 
very much improved, 17 (33.3%) much improved, 
9 (17.6%) slightly improved; it is noteworthy that 
no patient expressed a negative subjective judg-
ment towards treatment.

DISCUSSION

The results of our study, after a mean follow-
-up of 22.1 months, showed that 30.8% of patients 
were completely dry and 59.6% reduced losses > 
50%: in total 73.1% reached social continence. The-

Table 2 - Continence results in global and specific populations.

Dry Improved 
>50%

Improved 
<50%

Unchanged Social 
continence

Substantial 
benefit (>50%)

Global population (52) 16 (30.8%) 31 (59.6%) 4 (7.7%) 1 (1.9%) 38  (73.1%) 39 (75%) (p < 0.05)

Mild incontinence (3) 3 (100%) - - - 3 (100%) 3 (100%) (p < 0.05)

Moderate incontinence (40) 12 (30%) 23 (57.5%) 4 (10%) 1 (2.5%) 30  (75%) 35 (87.5%) (p < 0.05)

Severe incontinence (9) 1 (11.1%) 8 (88.9%) - - 5 (55.5%) 9 (100%) (p < 0.05)

Radiotreated patients (6) 2 (33.3%) 3 (50%) 1 (16.7%) - 4 (66.7%) 5 (83,3%) (p < 0,05)

Previous surgery for SUI (30) 4 (13.3%) 23 (76.7%) 2 (6.7%) 1 (3.3%) 19  (63.3%) 27 (90%) (p < 0.05)

Previous urethral surgery (15) 2 (13.3%) 12 (80%) 1 (6.7%) - 10 (66.7%) 14 (93.3%) (p < 0.05)
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Table 3 - Preoperative and postoperative ICIQ-SF 
questionnaire results.

Preoperative ICIQ-UI Postoperative ICIQ-UI

17 6

17 13

16 7

17 7

14 9

18 13

16 11

20 9

15 9

15 10

16 11

17 7

15 8

17 12

15 8

19 8

16 12

15 8

14 7

16 7

16 0

14 9

19 15

19 9

19 0

15 6

16 9

15 0

15 9

15 0

15 0

17 10

14 6

15 7

17 9

17 6

16 7

12 9

18 9

15 11

15 5

15 5

13 10

17 7

15 8

16 11

18 8

15 1

15 11

15 8

16 6

Continuation
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se data are in line with published literature, although 
there are extremely variable results and definitions 
of continence; the results of dry rates vary from 
92.3% of Gonzalez et al. on a small group of 13 pa-
tients (9), to 38.9% of Krause et al. (10). If we con-
sider a substantial benefit (> 50%), we find values 
between 62.2% and 92.3%, confirming the validity 
of our results (10-14). Three studies have shown a 
significant reduction in ICIQ - SF score, as evidenced 
by our study (10, 14, 15).

 The average operative time  in our popu-
lation was 51 minutes, in line with other literature 
studies (range 44 - 67.6) (9-15). The average num-
ber of device refillings was 1.55 with an average 
filling volume of 10.7 mL; other studies in litera-
ture show a greater number of refillings (range 1 
- 4.5) and a higher average total cushion volume 
(17.5 - 18 mL) (11-14).

All studies in literature evidence a higher 
incidence of postoperative scrotal pain and pares-
thesiae (23.1 - 68.7%) (9, 11, 13, 15). Mühlstädt et 
al. showed a lower incidence of 5.6%, as they con-
sidered the persistence of scrotal pain 4 weeks after 
intervention (14). Using the same definition, in our 
series only 6 patients (11.5%) experienced scrotal 
pain and numbness. In our cohort we had a single 
case of superficial wound infection (2.3%), whereas 
in the literature the incidence of wound infection is 
variable between 4% and 19.4%, with rates of device 
explant for deep infection between 4% - 30.6%. This 
difference can be partially explained by the inclu-
sion in previous studies of first - generation devices 
(9, 12-14). A careful preoperative perineal brushing 
with disinfectant solution, execution of hair removal 
before entering the operative room, adequate anti-
biotic prophylaxis with cephalosporins and a sur-
gical technique that guarantees absolute sterility of 
procedures, have so far prevented from deep pros-
thesis infection requiring removal.

The most common complication encoun-
tered was port displacement (9.6%) resulting in 
the impossibility of modulating the filling of the 
cushion, requiring a surgical revision. In literatu-
re, Mühlstädt et al. indicate a rate of port erosion 
of 5.6%, but does not include cases of port displa-
cement without surface erosion (14).

Results obtained by patients who underwent 
RT, urethral surgery or previous incontinence sur-

gery, were slightly lower than the overall popula-
tion. For the population of patients previously tre-
ated for incontinence, we have shown a significant 
reduction in the dry rate but not of the social con-
tinence. The reduced dry rate in patients who un-
derwent previous urethral or incontinence surgery 
is balanced by a higher probability to have a > 50% 
improvement without being dry. These data suggest 
that ATOMS® is not contraindicated in such com-
plicated cases. Mühlstädt et al. also showed that RT 
patients achieved slightly worse continence results, 
but without any statistical significance (14). Accor-
ding to our results, we believe that the ATOMS® 
system can be considered a first and second line 
surgical treatment for mild to moderate male SUI.

A study on the impact of ATOMS® on the 
patient’s sexual life showed a significant incre-
ase in the IEEF - 5 questionnaire values (16). In 
our study, the impact on the patient’s sex life has 
not been directly analyzed, but we can hypothesi-
ze that overall improvement in the quality of life 
reported may also have a positive impact on the 
patient’s sexual life.

One of the risks related to AUS is the deve-
lopment of urethral atrophy, that occurs on avera-
ge in 7.9% of cases (1.9-28.6%) and appears to be 
linked to tissue hypoxia and previous radiotherapy. 
To reduce this possible complication, the ATOMS® 
system is characterized by a non circumferential 
compression. Another possible complication, al-
though rare, of the AUS is a mechanical failure in 
one component due to the complexity of the sys-
tem, with rates varying from 2.0% to 13.8% (6). The 
lack of mechanical parts and the single - compo-
nent built of the ATOMS® system may thus repre-
sent an advantage, but we need a longer follow-up 
to confirm this hypothesis.

A comparative study of Chung et al. betwe-
en adjustable slings (Argus) and non - adjustable 
slings (Advance) showed that social continence re-
sults are comparable (92% vs. 84%, p=0.45); howe-
ver, when patients were left free to choose between 
the two devices, there was a tendency to choose the 
adjustable sling (57%) for the possibility of posto-
perative tensioning with a surgical procedure (17). 
A1ccording to international Guidelines, non - ad-
justable slings have consolidated indications, such 
as patients with moderate incontinence, non - ir-
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radiated, and with positive repositioning test. The 
advantage of ATOMS® system is the office - based 
modulability, without surgical procedures, and the 
possibility to treat complex cases that are generally 
excluded by other slings.

We believe that this study has several streng-
ths: the size of the cohort, an adequate follow-up, 
single surgeon interventions, the use of objective 
validated questionnaires. The main limitations of 
this study include the retrospective nature of the 
study, the lack of postoperative uorodynamic data 
for all patients, the lack of standardized follow-up 
visit schedule.

CONCLUSIONS

In our experience the ATOMS® system is 
an effective and safe surgical treatment of non - 
neurogenic male SUI. The results are good and are 
maintained in the follow-up. This system appears 
to be innovative for some unique characteristics: 
outpatient modulability and a single - incision 
transobturator technique. The implant is not con-
traindicated in patients who underwent urethral 
surgery and previous incontinence surgery.
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ABSTRACT
 

Objective: To compare the International Prostate Symptom Score (IPSS) and novel 
Visual Prostate Symptom Score (VPSS) in patients with lower urinary tract symptoms 
(LUTS), to correlate scores with uroflowmetry and prostate volume and assess patient 
perceptions regarding pain prior to, and after prostate biopsy.
Materials and Methods: Patients with LUTS who had an indication for transrectal 
ultrasound (TRUS) biopsy were included. Patients completed the IPSS-, VPSS- and 
prostate biopsy pain assessment questionnaires. Assessment included uroflowmetry, 
post- void residual volume and prostate volume (measured with TRUS).
Results: One hundred men were included. There were statistically significant correla-
tions between the VPSS score and IPSS score (correlation coefficient (r) = 0.802); VPSS 
and Qmax (r = -0.311); VPSS and. Qave (r = -0.344); prostate volume with VPSS (r = 
0.194) and Qmax (r = -0.260). The VPSS was quicker to complete than the IPSS (mean 
100 vs. 165 seconds). The mean anticipated pain score before biopsy was 2.8 (range 
0-6), and after biopsy (experienced pain) it was 1.8 (range 0-5). The pain during biopsy 
was less than expected in 67% of patients.
Conclusion: In men with LUTS scheduled to undergo prostate biopsy, the VPSS score 
correlated positively with the IPSS score. Men with limited education take less time to 
complete the VPSS. Patient’s perception of expected pain or discomfort during TRUS-
guided prostate biopsy was significantly higher than the pain actually experienced 
during biopsy. Men with lower education level had significantly higher expectation of 
pain prior to biopsy, but similar pain during biopsy.
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INTRODUCTION

The International Prostate Symptom Score 
(IPSS) is used to assess lower urinary tract symptoms 
(LUTS) in men with bladder outflow obstruction 
(BOO), which is most often due to benign prostatic 
hyperplasia (BPH), prostate cancer or urethral stric-

ture (1-3). The IPSS was designed to be self-adminis-
tered by the patient, with speed and ease in mind, so 
that it can be used not only in Urology clinics, but 
also in a primary healthcare setting (i.e. by general 
practitioners) for the assessment of LUTS. Additio-
nally, the IPSS can be performed multiple times to 
evaluate changes in symptom severity over mon-
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ths or years (4). The IPSS is an attempt to translate 
symptoms (which are subjective) into objective pa-
rameters (numbers). However, because of inter-indi-
vidual differences in perceptions and interpretation 
of subjective symptoms, it is problematic to compare 
patients with one another in terms of symptom sco-
res. Nonetheless, the IPSS is generally used to cate-
gorize patients into groups with minimal, moderate 
or severe urinary symptoms. The real value of the 
IPSS is in longitudinal follow-up, where changes in 
the individual’s symptom score can be used to assess 
response to treatment (5). Patients with lower educa-
tional levels experience greater difficulty completing 
the AUA-SI or IPSS (6). Because the IPSS questions 

may be difficult to understand, even for men with 
a relatively high level of education, patients often 
ask the doctor or nurse for an explanation of the 
questions while completing the form. This invaria-
bly introduces the risk of influencing the patient’s 
responses (7).

 Adam E. Groeneveld, a urologist who has 
worked for many years in African countries, develo-
ped a simplified assessment of the force of the urina-
ry stream. Using this concept, we developed a Visual 
Prostate Symptom Score (VPSS) which also assesses 
urinary frequency during the day and night, and the 
patient’s overall quality of life (Figure-1) (©Stellen-
bosch University).

Figure 1 - Visual prostate symptom score (VPSS) consisting of pictograms to evaluate (A) force of the urinary stream, (B) 
daytime frequency, (C) nocturia, and (D) quality of life.
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 Previous reports from our institution on the 
VPSS indicated a significant correlation with the 
IPSS score and also with maximum- and average 
urinary flow rates. It was also shown that men with 
limited education could complete the VPSS questio-
nnaire without any assistance (7, 8). In this study, we 
wanted to establish if the available data on the VPSS 
can be verified and, if so, expand on that data.

 Transrectal ultrasound (TRUS) guided pros-
tate biopsy is the gold standard in diagnosing pros-
tate carcinoma (9). Although the exact number of 
prostate biopsies performed per year is unknown, 
it is estimated that physicians in the United States 
perform about 500.000 TRUS-guided biopsies of the 
prostate per year (10). Previously, it was believed 
that the procedure is without pain or only mildly 
uncomfortable and as a result, most TRUS biopsies 
of the prostate are performed without any form of 
analgesia or anesthesia (9). However, a survey in 
the USA showed that approximately 50% of TRUS 
biopsies are performed with some sort of analge-
sia (11). Studies have consistently indicated that a 
number of men (about 24% to 30%) will experience 
significant pain during TRUS biopsies (10, 12, 13). 
Support for this observation was provided by Gus-
tafsson et al. who assessed the psycho-physiological 
reaction to the process of prostate cancer screening 
(14). Psychological stress experienced by men un-
dergoing TRUS-guided prostate biopsy may be attri-
butable to fear of the potential diagnosis of cancer, 
the anal route of penetration, the fact that the exa-
mined organ is part of the male sexual system and 
anticipated pain (14).

 Although several studies have been perfor-
med to document pain during- and after transrectal 
prostate biopsy using different numbers of biop-
sy cores and different forms of local anesthetic or 
analgesia, to our knowledge no prospective study 
has been performed to assess patient perceptions 
and expectations of transrectal prostate biopsy prior 
to and after the procedure.

MATERIALS AND METHODS

 After obtaining institutional ethics com-
mittee approval, men that presented with LUTS 
and who had an indication to undergo TRUS-gui-
ded prostate biopsy were included.

 All were given both the IPSS, and sub-
sequently, the VPSS questionnaire to complete 
and it was noted whether the patient comple-
ted the questionnaire on his own or whether he 
asked for assistance. In addition, the time taken 
(in seconds) to complete the questionnaire was 
also noted. Information on the patient’s level of 
education, literacy, occupation and income were 
documented. Peak (Qmax), and average (Qave) 
urinary flow rates, voided volume, and ultra-
sound-measured postvoid residual urine volume 
were obtained for each patient.

 The equipment necessary for the TRUS-
-guided prostate biopsy was shown to each pa-
tient and following this, the patient was asked to 
complete the TRUS-guided prostate biopsy as-
sessment questionnaire (Figure-2), with a score 
of 0-6, to assess the pain or discomfort expected 
by him during the procedure. Immediately after 
completion of the biopsy procedure, the patient 
was asked to indicate the level of discomfort ac-
tually experienced.

 An ultrasound machine with a transrec-
tal intracorporeal probe was used for the ultra-
sound biopsy guidance. A semi-automatic spring 
coil device with an 18-gauge needle was used 
to obtain 8 core biopsies in all patients. TRUS 
was also used to calculate the prostate volume. 
Lubricating jelly containing lignocaine was in-
serted rectally in all patients before TRUS was 
initiated. The procedure was performed by four 
different providers.

 Statistical analysis was performed using 
GraphPadInstat® software, with Student’s t-test 
for parametric variables, Mann-Whitney test 
for nonparametric data, Fisher’s exact test for 
contingency tables and Spearman’s rank test for 
correlation analysis. A two-tailed P-value < 0.05 
was accepted as statistically significant.

RESULTS

 In the period May 2010 to October 2013 a 
total of 100 men were evaluated (mean age 65.1, 
range 41-85 years). The patient’s years of formal 
schooling were as follows: 1-7 years in 31 patients 
and 8-12 years in 66 patients, four had a tertiary 
education and three had no formal schooling.
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There was a statistically significant posi-
tive correlation between the total VPSS score and 
total IPSS score and also between the prostate 
volume measured by TRUS and by digital rec-
tal examination (DRE) (Table-1). The VPSS took 
significantly less time to complete than the IPSS. 
This was especially true for the patient groups 
with education grade ≤ 7 compared with grade ≥ 
10. The mean time to complete the IPSS was 165 
seconds (range 70-295 seconds) and 100 seconds 
for the VPSS (range 35-195 seconds) (p-value < 
0.001). In patients with ≤ 7 education grade mean 
time to complete IPSS was 185 seconds and 103 
seconds for the VPSS (p-value < 0.001). In pa-
tients with education grade ≥ 10 the mean time to 
complete IPSS was 142 seconds and 90 seconds 
for the VPSS (p-value = 0.038).

In the group of education grade ≤ 7, only 
17.6% could complete the IPSS without assistan-

ce, whereas 38.2% could complete the VPSS wi-
thout assistance. This difference was not statisti-
cally significant for the education grade ≥ 10.

The mean duration of procedure for pros-
tate biopsy was 5.7 minutes (range 2-12 min). The 
mean time between inserting lignocaine jelly to 
inserting TRUS probe was 3.6 mins (2-5 min). The 
mean pain score before biopsy (anticipated pain) 
was higher than after biopsy (experienced pain). 
The mean pain score before biopsy was 2.8 (ran-
ge 0-6) and mean pain score after biopsy was 1.8 
(range 0-5). The pain during biopsy was less than 
expected in 67% of patients, with the score 1 point 
less in 33%, 2 points less in 17%, and ≥ 3 points 
less in 17%. In 23% of patients the anticipated 
pain-and experienced pain scores were the same 
and in 10% of patients the experienced pain score 
was higher than the anticipated pain score. In the 
group of patients with < 7 years compared to the 

Figure 2 - TRUS guided prostate biopsy assessment questionnaire.
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the IPSS without assistance. As was proven with 
this study, the VPSS has the advantage of being 
understood by men with low levels of education 
or even those who are completely illiterate. Two 
previous studies also demonstrated that the VPSS 
correlated positively with the IPSS and uroflow-
metry parameters (7, 8). We once again confir-
med that the VPSS took significantly less time to 
complete than the IPSS - this finding is consistent 
with a previous study done at our institution (8) 
by Wessels et al. on a different patient popula-
tion. This difference in time taken to complete 
the questionnaire is especially relevant in those 
patients with a low level of education. While the 
IPSS is a critically important tool for assessing 
LUTS, patients with low educational levels have 
been found to report higher scores, possibly pre-
disposing them to inappropriate care (6, 15, 16). 
Moreover, a visual symptom score might make 
translating the IPSS, originally written in English, 
redundant.

 The VPSS has not been disseminated to, or 
studied at other institutions. Further multi-institu-
tional investigation and investigation on patients 
with other racial or ethnic backgrounds could be 
considered.

 TRUS-guided prostate biopsy is a common 
procedure, performed on an outpatient basis, to 
diagnose prostate cancer. Important (and possibly 

group with > 8 years of schooling, the mean pain 
score before the biopsy was significantly higher, 
but after the biopsy there was no significant diffe-
rence. The mean pain score before biopsy for pa-
tients with < 7 years was 3.5 (range 1-6) and after 
biopsy was 1.6 (range 0-4). Whereas with patients 
> 8 years of schooling the mean score before biop-
sy was 2.7 (range 0-5) and then 1.8 (range 0-5) 
after biopsy.

 The mean prostate volume estimation on 
DRE was 41.4 cc (25-100) and on TRUS 47.3 cc 
(12-148). The histological diagnoses of the pros-
tate biopsies were as follows: adenocarcinoma in 
50 patients, BPH or normal prostatic tissue in 40 
and prostatitis in 10. Patients with benign rectal 
exam vs. malignant rectal exam had the following 
pain assessment scores: Mean score before biop-
sy 2.8 vs. 3.0 and after biopsy 1.8 vs. 1.6 (not 
significant). Patients with < 50 cc TRUS prostate 
volumes versus > 50 cc prostate volumes had the 
following scores: Mean score before biopsy 2.8 vs. 
2.9 and after biopsy 1.8 vs. 1.7 (not significant).

DISCUSSION

 A sixth grade reading level is considered 
necessary to understand the questions asked in the 
IPSS (15). This would mean that 31% of patients 
in the present study would not be able to complete 

Table 1 - Correlations between IPSS, VPSS, uroflowmetry parameters, and prostate volume.

Correlation Coefficient (r) p-value

IPSS total vs. VPSS total + 0.802 < 0.0001

IPSS total vs. Qmax - 0.308 0.002

IPSS total vs. Qave - 0.310 0.002

IPSS vs. TRUS volume + 0.083 0.4 (ns)

VPSS vs. Qmax - 0.311 0.002

VPSS vs. Qave - 0.344 < 0.001

VPSS vs. TRUS volume + 0.194 0.054 (ns)

Qmax vs. TRUS volume - 0.260 0.009

Qave vs. TRUS Volume - 0.348 < 0.001

DRE volume vs. TRUS volume + 0.665 < 0.001
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controversial) questions that remain unanswered, 
are whether patient’s perceptions of pain or dis-
comfort during TRUS-guided prostate biopsy, as 
well as after the procedure, warrant that the pro-
cedure be performed under general- rather than 
local- or no anesthesia, and also whether these 
perceptions of pain and discomfort relating to 
the diagnostic procedure may present a barrier to 
the early detection of prostate cancer. There are 
conflicting opinions regarding the question of 
intrarectal lidocaine (lignocaine) gel being more 
effective than lubricating jelly only (17, 18) in de-
creasing pain during TRUS biopsies of the prosta-
te. The protocol in our Urology Department is to 
use intrarectal lignocaine gel routinely.

 The reason for using a TRUS-guided pros-
tate biopsy assessment questionnaire with score 
ranging from 0-6 (Figure-2) and not a more stan-
dardized score like the Visual Analog Scale with 
scores ranging from 0-10, was to make the inter-
pretation simpler by matching a number with text 
with a picture at each score.

 Previous investigations have shown that 
even when anesthesia-free, TRUS-guided prosta-
te biopsy was considered to be only mildly un-
comfortable for most patients, 19% judged that it 
should be accompanied by some type of anesthe-
sia and 6% of patients judged that the procedure 
was so uncomfortable that it should have been 
performed under general anesthesia (19).

 Understanding the expectations and re-
actions of men having to undergo TRUS-guided 
prostate biopsy could be extremely useful. In this 
study we have shown that, for our population, 
the perceptions of men with regard to discomfort 
or pain during TRUS-guided prostate biopsy are 
more negative prior to undergoing the examina-
tion than the actual pain experienced as reported 
after the biopsy.

 With this finding and the fact that ove-
rall post-biopsy pain scores were low, it is rea-
sonable to assume that our practice of prostate 
biopsy using lidocaine gel only is acceptable to 
our patients. When counseling a patient before 
prostate biopsy, the patient can be reassured, 
because the pain experienced will most likely 
be less than anticipated.

 A possible consideration for why the post-
-biopsy scores were so low is the fact that eight 
core biopsies were taken in all patients, and not 
more extensive numbers or saturation biopsies.

 Although there is no consensus on this, 
discomfort during transrectal biopsy does appear 
to be proportional to the number of cores taken 
(20). However, Mariappan et al. demonstrated 
that increasing the number of cores did not in-
crease pain scores (21). Seeing that it is more 
common practice to perform 10-12 cores with 
the baseline biopsy, it could be postulated that 
the pain scores in this study can’t be generalized 
to patients receiving more core biopsies and this 
is a limitation of the study.

 Patients with less than seven years of 
schooling had a significantly higher score before 
the biopsy than those with more than eight ye-
ars of schooling. Although the exact reasons for 
this are not clear, a possible explanation may be 
that educated patients were more likely to read 
(online or patient brochures) about the procedure 
beforehand and that this may have ensured more 
realistic expectations of pain to be experienced 
during the procedure.

 Showing the biopsy equipment to the pa-
tients prior to them completing the score ques-
tionnaire may have altered the pre-biopsy scores-
-this is a possible limitation of the study method.

 Another possible limitation of the study 
is that the procedure was performed by four di-
fferent providers. Some providers might have had 
more experience with TRUS-guided biopsy and 
performed a more rapid, and possibly less un-
comfortable, procedure which could lead to diffe-
rent results.

CONCLUSIONS

 In men with LUTS scheduled to undergo 
prostate biopsy, there was a statistically signifi-
cant positive correlation between the total VPSS- 
and total IPSS scores. In men with a limited level 
of education, the VPSS took significantly less time 
to complete than the IPSS.

 Patient’s perception of expected pain or 
discomfort during TRUS- guided prostate biopsy 
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was significantly higher than the pain actually 
experienced during biopsy. Men with lower edu-
cation levels had significantly higher expecta-
tion of pain prior to biopsy, but reported similar 
mean pain score during biopsy when compared 
to men with higher education level. There was 
no significant difference in pain experienced by 
patients with malignant prostates compared to 
benign prostates or with larger- compared to 
smaller prostates.
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ABSTRACT
 

Objective: In the majority of published series, children undergoing open pyeloplasty 
are admitted for at least one night. We hypothesized that it would be possible in the 
majority of infants to perform open pyeloplasty as an outpatient procedure.
Materials and Methods: All patients who underwent open pyeloplasty by a single sur-
geon between 2008 and 2016 were retrospectively reviewed. Demographic data (age 
at surgery, gender, pre- and postoperative imaging studies, laterality, type of local 
anesthesia), operative time, duration of hospital stay, need for narcotic analgesics, 
complications, readmission within 1-month after surgery and need for additional pro-
cedures were abstracted.
Results: A total of 18 infants underwent open pyeloplasty by single surgeon. Mean 
age at time of surgery was 19 months (range 3-23 months). There were 8 girls and 10 
boys. In addition to general anesthesia, all of the patients received regional anesthesia 
(caudal block 8, epidural block 8, subcutaneous nerve block 2). Median operative time 
was 135 minutes (range 81-166). Median hospital stay was 1 day (range 1 to 2). Two 
patients required iv narcotics for pain management. None of the patients required 
parenteral administration of other medications during the short hospitalization. No 
patients required any additional procedures or hospital readmissions within 1 month 
from surgery.
Conclusions: In appropriately selected patients, outpatient pyeloplasty appears to be 
feasible with an oral postoperative analgesia plan to be administered at home.
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INTRODUCTION

 Prenatal hydronephrosis complicates 
1-5% of all pregnancies (1). Up to 88% of the-
se cases may resolve spontaneously, with the re-
mainder of patients requiring eventual surgical 
correction due to infection, loss of renal function, 
or worsening hydronephrosis (2, 3). Ureteropelvic 
junction obstruction (UPJO) is the most common 
cause of antenatal hydronephrosis, and thus is the 

most common condition requiring surgical cor-
rection (4). Surgical approaches for management 
of UPJO include open, laparoscopic and robot-
-assisted pyeloplasty, with comparable outcomes. 
Open pyeloplasty remains the gold standard due 
to its reproducibility.

Currently, infant pyeloplasty is gene-
rally done on an inpatient or overnight obser-
vation basis with most patients discharged the 
following day. However, there has been a recent 
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move towards performing more pediatric surge-
ries on an outpatient basis (5, 6) because of the 
rapid recovery of children, low rates of compli-
cations associated with pediatric urologic proce-
dures, and increased cost of inpatient care. Fur-
thermore, this approach may help reduce anxiety 
of both the parents and infant after undergoing a 
surgical procedure (7).

 Although there are some data regarding 
the feasibility of different outpatient surgeries in 
pediatric patients, no specific study has addressed 
pyeloplasty in infants (specifically those < 2 years 
of age at the time of surgery). The objective of the 
present study is to evaluate the feasibility of per-
forming open infant pyeloplasty as an outpatient 
based on the professional medical care interven-
tions required during postoperative hospital stay. 
We hypothesized that open infant pyeloplasty is 
associated with no major postoperative interven-
tions which likely makes it feasible to be perfor-
med as an outpatient surgery.

MATERIALS AND METHODS

 After Institutional Review Board approval, 
all patients that underwent open pyeloplasty at < 
2 years of age at the time of surgery by a sin-
gle surgeon (DTW) between 2008 and 2016 were 
retrospectively reviewed. Demographic data (age 
at surgery, gender), pre- and post-operative ima-
ging studies, laterality, type of local anesthesia, 
operative time, duration of hospital stay, need for 
narcotic analgesics, postoperative complications 
(infection, readmission, etc.), and need for addi-
tional procedures were reviewed. Postoperative 
care was specifically evaluated to determine the 
number of patients requiring professional medical 
care interventions that could not be accomplished 
at home and would thus necessitate an overnight 
stay postoperatively. Professional medical care in-
terventions were defined as blood draws, urinary 
catheter insertion, procedures under anesthesia 
(ureteral stent placement, drain placement, reo-
peration), and use of intravenous drugs (opioids, 
antibiotics, anti-emetics) during the postoperative 
hospital stay. Initial recovery room interventions 
that could be available to patients as either inpa-
tient or outpatient were excluded.

 Surgical technique consisted of a 3 to 4 
cm flank incision off the tip of the 11th or 12th 
rib using a muscle splitting technique. A dismem-
bered pyeloplasty was subsequently performed 
in the standard fashion. No urethral catheter was 
inserted at time of procedure, and a Kidney In-
ternal Split Stent (KISS) was used across the anas-
tomosis to maintain drainage from the kidney 
in every case. The KISS stent was secured to the 
skin and left to gravity drainage for 24 hours and 
subsequently clamped. If this resulted in drainage 
around the stent or elicited discomfort it was pla-
ced back to gravity drainage and clamped again 
24 hours later. The KISS stent was removed in 
clinic by postoperative day 7 if it had remained 
clamped for more than 48 hours without issue. No 
special dressings were applied and there were no 
food restrictions postoperatively. Patients received 
prophylactic antibiotics during the induction of 
anesthesia but not continued afterwards. For pain 
control, patients were placed on scheduled alter-
nating acetaminophen and ibuprofen. All patients 
received local anesthesia consisting of either sub-
cutaneous, epidural, or spinal nerve blocks at the 
discretion of the anesthesiologist.

 Descriptive statistics are presented using 
non-parametric methods.

RESULTS

 A total of 18 infants who met criteria were 
identified. Indications for surgery were progres-
sion of hydronephrosis on serial renal ultrasono-
graphy or initially decreased or deterioration of 
ipsilateral kidney function on nuclear imaging 
studies. Median age at surgery was 19 months 
(range 3-23). There were 8 girls and 10 boys. A 
right pyeloplasty was performed in 7 patients, and 
a left pyeloplasty in 11. There were no cases of 
bilateral pyeloplasty. Median operative time was 
135 minutes (range 81-166). Twelve patients were 
hospitalized for 1 day while 6 were discharged 
after 2 days. Median time of intra venous fluid 
administration was 17 hours (range 4-23 hours). 
Five patients received postoperative oral narcotics 
(oral oxycodone 0.05-0.1 mg / kg). However, just 
2 patients (11%) required intravenous (iv) morphi-
ne (0.05 mg / kg), which necessitates a hospital 
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stay (Table-1). Among the two patients who re-
ceived IV analgesics, one had caudal block and 
the other had subcutaneous block. Also, both were 
< 12 months of age. For those patients requiring 
any narcotic pain control, median time from sur-
gery to narcotic administration was 8 hours (range 
6-22). No patient required parenteral administra-
tion of other medications during the postoperative 
hospitalization. No patients required any additio-
nal procedures and no patients required readmis-
sion within 30 days of surgery. No complications 
were observed. At follow-up of 3 months, 13 pa-
tients demonstrated improvement or resolution of 
hydronephrosis on renal ultrasound, 4 showed no 
change and 1 was lost to follow-up.

DISCUSSION

 There is an increasing trend in pediatric 
urology towards performing more and more pro-
cedures on an outpatient basis. This is due to the 
rapid postoperative recovery and low complica-
tion rate associated with urologic procedures. 
Furthermore, in the era where cost effectiveness 
plays a major role in decision-making, all efforts 
are being focused on efficient and judicious use 
of resources without jeopardizing patient care 
and comfort.

 Postoperative stay after pyeloplasty has 
been shown to be decreasing over time; 5 days 
in 1992 to 2 days in 2011 (8). This parallels the 
improved safety and feasibility of outpatient open 
urologic surgery (6, 9-11). Sprunger et al. reported 
51 patients (mean age 4 years) who underwent ou-
tpatient procedures including ureteral reimplanta-
tion (n = 22), pyeloplasty (n = 20), hemi nephrec-
tomy (n = 2), nephrectomy (n = 2), various ureteral 
reconstructions (n = 4) and pyelolithotomy (n = 1) 
via flank and / or Pfannenstiel incisions (6). Just 
7 patients in the whole cohort were not dischar-
ged on the day of surgery and total postoperative 
hospitalization for these patients was 19.4 hours. 
Only 1 patient discharged the same day required 
urethral catheterization elsewhere. Even for flank 
incisions, which are typically very painful, 22 / 26 
(85%) patients were discharged the same day as 
surgery. Mohamed et al. reported their experience 
with outpatient pyelolithotomy and pyeloplasty 
(514 patients with a mean age of 2.6 years). In 
their series, outpatient surgery was successfully 
performed in 437 (85%) patients (11). There were 
no observed complications requiring re-admission 
during the 3-year follow-up.

 A possible limiting factor is the start 
time of the procedure. Patients should be in the 
OR as one of the first cases of the day to be 
able to be discharged during the day, which may 
have a negative impact on operation room plan-
ning. Current practice at this institution has the 
youngest patients as the first cases of the day, 
so these patients who are all < 2 years of age 
are likely occurring earlier as such. Also, fami-
lies who live long distances from the hospital 
may not be suitable for performing outpatient 
pyeloplasty due to the burden of a long drive 
and remote access to care should it be needed 
postoperatively. Additionally, patients who cli-
nically require close follow-up after surgery (di-
fficulty in oral intake after surgery, irritability 
etc.) likely require postoperative admission for 
monitoring and the use of outpatient status may 
need to be abandoned. While median intrave-
nous fluid administration was 17 hours in our 
study, this is highly variable and dependent on 
nursing preferences, thus it is not an objective 
surrogate for assessing oral intake tolerance.

Table 1 - Overview of the patients.

Number of patients 18

Gender

Male 10

Female 8

Median age at surgery
19 months

(range 3-23)

Laterality

Right 7

Left 11

Median operative time
135 minutes 

(range 81-166)

Number needing oral narcotics 
(oxycodone)

5

Number needing professional medical 
intervention (iv narcotics)

2
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 After open pyeloplasty, just 10% of infants 
required inpatient postoperative care, exclusively 
in the form of pain management. Factors contri-
buting to successful pain management include use 
of local blocks along with external drains (12). 
The current protocol at this institution includes 
preemptive analgesia in all patients in the form 
of caudal, epidural or subcutaneous nerve block, 
percutaneous nephroureteral stent, and early oral 
medications (acetaminophen, non-steroidal anti-
-inflammatory drugs, and oral narcotics when ne-
cessary). Although limited by small patient series, 
the present study did not identify that any patient 
required major interventions (i.e. catheter place-
ment, exploration etc.) or early re-admission.

 The psychological burden of surgery on 
patients and parents must also be considered. Hos-
pitalization increases anxiety not only in pediatric 
patients but also in families (13). Even short dura-
tion hospitalization (2-4 days) may result in beha-
vioral sequelae in children (14). Moreover, minor 
emergency procedures may have a negative im-
pact on children’s behavior in the short term ma-
nifesting as separation anxiety, aggression against 
authority, and sleep disorders (15). By decreasing 
the time infants spend in the hospital, the stress 
and anxiety experience may be reduced which 
can then minimize associated psychological side 
effects. However, we consider outpatient surgery 
in infants relies upon adequate preoperative pa-
rental counseling and cooperation, a well-func-
tioning hospital system, adequate postoperative 
analgesia plan, and minimizing external drainage 
tubes, which can be easily managed by parents.

 Limitations of this study include retros-
pective design, single center, single surgeon and 
a limited number of cases. Although these pro-
cedures were not performed as outpatient, based 
on our review of documented professional me-
dical care interventions, there were only 2 inter-
ventions in the form of IV narcotic administration 
that could have not been performed by parents 
at home. Also, it should be noted that nurses had 
wide latitude to administer pain medications. 
With the current use of electronic medical records 
and strict documentation required by nursing staff 
and physicians for major interventions, it is unli-
kely that major interventions were missed during 

our retrospective review, however it is possible. This 
single surgeon, single center data regarding open 
dismembered pyeloplasty in infants supports the fe-
asibility of performing this procedure as outpatient.

CONCLUSIONS

 After open pyeloplasty, infants require mi-
nimal professional medical care interventions, and 
this consists primarily of IV narcotic analgesia. 
Given the minimal interventions required during 
the postoperative hospitalization, performing this 
procedure on an outpatient basis appears to be fe-
asible. A prospective trial is necessary to confirm 
the feasibility of outpatient pyeloplasty in infants.

Compliance with Ethical Standards
This study was conducted according to the 

Declaration of Helsinki and upon the approval of 
local Institutional Review Board.

Informed consent: Informed consent was 
not obtained, as this is a retrospective study.
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ABSTRACT
 

Objective: To evaluate the renal parenchymal area in human fetuses, providing a de-
scriptive analysis on the renal area development by demographic factors during the 
second gestational trimester.
Material and Methods: We analyzed 84 fetuses (44 males and 40 females), for a total of 
168 renal units evaluated in terms of longitudinal length, superior pole width, inferior 
pole width and thickness. Renal volume was calculated by ellipsoid formula. After 
renal pelvis dissection, length and width were evaluated; as pelvis is free of urine, we 
considered thickness as 1mm. Renal pelvis volume was also calculated by ellipsoid for-
mula. Renal parenchymal area was assessed by excluding the volume of the renal pel-
vis from the total renal volume. We performed the statistical analysis by simple linear 
regression assessing the association between the variables analyzed with the fetal age.
Results: Gestational age ranged from 12 to 23 weeks post conception. Mean renal 
parenchymal area of the right kidney was 666.22mm3 (45.86 to 2375.35mm3) and for 
the left kidney was 606.76mm3 (68.63 to 2402.57mm3). No statistical difference was 
observed between the sides (p-value = 0.3456) or genders (p-value = 0.07429). Linear 
regression between renal parenchymal volume and gestational age was positive for 
right kidney (y = 133.74x-1479.94 / r² = 0.4009) and left kidney (y = 149.53x-1761.59 
/ r² = 0.4591).
Conclusions: The linear regression analysis indicated that renal parenchymal area cor-
related significantly and positively with fetal age, weight and crown-rump length with 
no statistical differences between gender or laterality. These growth curves provide a 
reference for functional volume of the kidney during fetal period.
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INTRODUCTION

Hydronephrosis is defined as a dilation of 
the renal pelvis and / or renal calyces and is the 
most common fetal urinary tract alteration, pre-
sent in approximately 50% of the reported cases 
of genitourinary abnormalities (1). Its diagnosis 

is performed with ultrasound (US) examination, 
using as a parameter the anteroposterior diameter 
of the renal pelvis in the transversal plane (APDRP) 
(2). Antenatal hydronephrosis increases the risk of 
postnatal pathology (3). Mild to moderate dilata-
tions of the fetal urinary tract are associated with 
high incidence of postnatal nephropathies with 
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potential clinical effect that need close follow-up 
and medical care (4).

 The Society for Fetal Urology (SFU) defi-
ned a subjective graduation system for assessment 
of hydronephrosis (5). In this system, the status of 
the calyces is the key while the size of the renal 
pelvis is less important, and therefore its measu-
rement would not be considered necessary (5). A 
consensus meeting was convened in 2014 and has 
attempted to correct that by adding size of renal 
pelvis into their criteria. The proposed Urinary 
Tract Dilatation (UTD) Classification System was 
based on six categories in ultra-sound findings: 1) 
anterior-posterior renal pelvic diameter (APRPD); 
2) calyceal dilation; 3) renal parenchymal thick-
ness; 4) renal parenchymal appearance; 5) bladder 
abnormalities; and 6) ureteral abnormalities (6).

 However, it is known that diagnostic me-
thods with high sensitivity can lead to a large 
number of false positives (7). Thus, it has been 
proposed that analyzing the renal parenchymal 
area could better predict the functional reserve of 
kidneys (8, 9).

 In times of improvement in technology on 
image diagnosis, radiologists are able to measure 
one more dimension, making it possible to gauge 
not only areas, but also volumes; so fetal kidney vo-
lumetry can be assessed, and functional reserve of 
the kidneys could be given in terms of renal paren-
chymal volume. An accurate assessment of the renal 
parenchymal volume can be achieved by excluding 
the volume of the renal pelvis from the total renal 
volume, so the renal parenchymal volume (RPcV) is 
the gross volume of the kidney in maximal longi-
tudinal length minus the volume of the collecting 
system (10). Renal parenchyma volume may be im-
portant in terms of prognostication of renal reserve, 
and renal pelvis diameter may be relevant for ear-
ly prediction of those who are failing conservative 
management needing surgical intervention. If the 
parenchyma is compromised, this is a late sign of 
kidney obstruction when compensatory mechanisms 
have failed and so, a low renal parenchymal volume 
could be associated with increased risk of end-stage 
renal disease.

 The analysis of fetal kidney and pelvis de-
velopment is well known (11-13). Nevertheless, the 
parameters of the renal parenchymal volume and 

its development during the human fetal period 
have not yet been well defined in the literature. 
The hypothesis stated in our study is: analysis 
of the growth curves of the RPcV during the fe-
tal period can provide a reference values for the 
volume of fetal kidney.

 The objective of this paper is to evaluate 
the renal parenchymal volume in human fetu-
ses, providing a descriptive analysis on the renal 
parenchymal area development by demographic 
factors during the second gestational trimester, 
to provide standard values for prenatal hydro-
nephrosis evaluation during US.

MATERIAL AND METHODS

 This study was carried out in accordance 
with the ethical standards of the hospital’s insti-
tutional committee on human experimentation.

 We studied 84 fresh human fetuses (44 
males and 40 females) ranging in age from 12 
to 23 weeks post-conception (WPC), during the 
period from January 2016 through August 2017, 
for a total of 168 kidneys. The fetuses were ma-
croscopically well preserved. The fetuses came 
to our laboratory as a donation of the Obstetric 
section of our hospital. The fetuses were ma-
croscopically well preserved, showed no signs 
of malformations and the demise was hypoxia. 
The gestational age was determined in WPC ac-
cording to the foot-length criterion. This crite-
rion is currently considered the most acceptable 
parameter to estimate gestational age (14-16). 
The fetuses were also evaluated regarding total 
length (TL), crown-rump length (CRL) and body 
weight immediately before dissection. The same 
observer made all the measurements. All the 
kidneys with anomalies (fusion, rotation, dupli-
cation) and renal pelvis dilation were excluded 
from the study.

 After the measurements, the fetuses were 
carefully dissected with the aid of a stereoscopic 
lens with 16 / 25X magnification. The kidneys 
were removed together with the ureters, blad-
der and genital organs. After kidney dissection, 
we evaluated the following measurements: renal 
length, width of the superior pole, width of the 
inferior pole and renal thickness.
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 After taking the kidney measurements, the 
renal pelvis and the major calyces were carefully 
dissected, with removal of the renal parenchyma 
around the renal pelvis, whenever necessary, for 
accurate identification and measurement of the-
se structures. The following renal pelvis measu-
rements were taken with the help of a magni-
fying lens and a digital pachymeter (calibrated 
in millimeters): transverse diameter of the renal 
pelvis (measurement obtained between the distal 
pelvis extremity and the confluence of the major 
calyces), and the longitudinal diameter of the 
renal pelvis (distance between the two extremi-
ties of the pelvis, i.e., upper-most and lower-
-most) (Figure-1).

 The fetal renal volume was calculated 
using the ellipsoid formula (10): Renal volume 
(RV) = renal length x renal thickness x renal width 
(lower pole + upper pole) / 2 x 0.523.

 Since the pelvis was free of urine in the 
fetuses analyzed, we considered the thickness of 

the renal pelvis as 1mm, to the fetal renal pelvis 
volume was calculated using the ellipsoid formu-
la too: fetal renal pelvis volume (RpvV) = renal 
pelvis length x renal pelvis thickness (= 1mm) x 
renal pelvis width x 0.523. An accurate assess-
ment of the renal parenchymal volume (RpcV) can 
be made by subtracting the volume of the renal 
pelvis from the total renal volume (10, 17).

Statistical analysis

 We performed the statistical analysis 
using the mean values for each measurement 
(Weight, TL, CRL and age) by simple linear regres-
sion assessing the association between the varia-
bles analyzed with the fetal age. In addition, the 
correlation coefficient (r2) and the p value were 
obtained for each regression analysis. The correla-
tion coefficient values < 0.4 reflect very weak cor-
relations and the r2 values > 0.7 reflects a strong 
correlation. p ≤ 0.05 was considered to indicate 

Figure 1 - Kidney Measurements. The figure shows a fetal kidney where the renal pelvis and the major calyces were carefully 
dissected, with removal of the renal parenchyma around the renal pelvis for accurate identification and measurement of 
these structures; A) Schematic drawing of fetal kidney showing the renal length measurement; B) Schematic drawing of fetal 
kidney showing the measurement of superior pole width; C) Schematic drawing of fetal kidney showing the measurement 
of the inferior pole width; D) Schematic drawing of fetal kidney showing the renal thickness measurement; E) Schematic 
drawing of fetal kidney showing the measurement of the transverse diameter of the renal pelvis (measurement obtained 
between the distal pelvis extremity and the confluence of the major calyces) and F) Schematic drawing of fetal kidney 
showing the measurement of the longitudinal diameter of the renal pelvis (distance between the two extremities of the pelvis, 
i.e., upper-most and lower-most).
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Figure 2 - Correlation of the renal parenchymal volume (RPcV) in the left and right side with fetal age, crown-rump length 
(CRL) and weight during the fetal period studied (13 to 23 weeks post-conception - WPC). The points plotted represent the 
mean values obtained for each week studied. A) AGE (WPC). Linear regression indicated that RPcV is correlated significantly 
and positively with fetal age (right side: r2 = 4009, p < 0.0001 and left side: r2 = 0.4591, p < 0.0001). B) Fetal weight (g). 
Linear regression indicated that RPcV is correlated significantly and positively with fetal weight (right side: r2 = 0.6314, 
p < 0.0001 and left side: r2 = 0.6135, p < 0.0001). C) Crown-rump length (cm). Linear regression indicated that RPcV is 
correlated significantly and positively with fetal crown-rump length (right side: r2 = 0.4364, p < 0.0001 and left side: r2 = 
0.423, p < 0.0001).

statistical significance. Software Graphpad Prism 
5.0 was used.

RESULTS

 The fetuses presented gestational ages be-
tween 12 and 23 weeks post conception (WPC); 
weighed between 30 and 780g (median = 241.5g; 
IQR = 135.5) and had crown-rump length between 
9.5 and 22.2cm (median = 16cm; IQR = 2.6). The 
data on fetal anthropometry and kidney measure-
ments are presented in Table-1. The summary of 

the findings regarding the volume of the kidneys, 
pelvis and parenchyma for each gender and sides 
are shown in Table-2.

 The median RV of the right kidney was 
676.1mm3 (48.5 to 2397mm3; IQR = 588.5) and in 
the left kidney it was 620.8mm3 (70 to 2416mm3; 
IQR = 545). No statistical difference was obser-
ved among the medians of the samples studies 
regarding laterality (p = 0.29) and genders (p = 
0.34). The median RPcV of the right kidney was 
666.22mm3 (45.86 to 2375.35mm3; IQR = 587.74) 
and for the left kidney was 606.76mm3 (68.63 to 
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2402.57mm3; IQR = 587.74). No statistical diffe-
rence was observed among the medians of the 
samples studies regarding laterality (p = 0.4794) 
and genders (p = 0.329).

 We performed simple linear regression 
analysis between RPcV and RPvV of the right 
and left kidneys irrespective of gender, correla-
ting them with fetal age, weight and fetal crown-
-rump length. LC comparing renal parenchymal 
volume and age, weight and crown-rump length 
were assessed, so r² values for the correlations of 
the right kidney parenchymal volumes and age, 
weight and crown-rump length were 0.46, 0.67 
and 0.50 respectively; r² values for the correla-
tions of the left kidney parenchymal volumes and 
age, weight and crown-rump length were 0.49, 
0.64 and 0.46 respectively. LC were also asses-
sed for analysis between renal pelvis volume and 
age, weight and crown-rump length, so r² values 
for the correlations of the right kidney pelvis vo-
lumes and age, weight and crown-rump length 
were 0.25, 0.30 and 0.31 respectively; r² values 
for the correlations of the left kidney pelvis vo-
lumes and age, weight and crown-rump length 
were 0.29, 0.28 and 0.32 respectively (Figure-2).

Although all the correlations were posi-
tive, it must be said that r² values less than 0.4 
reflect very weak correlations; r² between 0.4 and 
0.7 reflects moderate correlations and r² greater 
than 0.7 reflects strong correlations.

Figure-3 shows the correlation graphs 
and the linear regression of renal pelvis volume 
related to the fetal parameters studied.

DISCUSSION

Hydronephrosis with clinical significance 
has an incidence of 1 / 600, while the prevalence 
of the hydronephrosis detected during the gesta-
tional period is 1 / 50, suggesting that the condi-
tion is resolved in many people with development 
and without the need for treatment (3). Routine 
prenatal ultrasonography, usually performed at 16 
to 20 weeks, has revealed many cases of in utero 
hydronephrosis (3). According to SFU recommen-
dations, objective parameters have also been used 
to assess prenatal hydronephrosis (5, 6).

 The dilatation of the collecting system has 
usually been assessed by measuring the APDRP, 
due to its technical simplicity and reproducibility. 
However, this measure, which is operator-depen-
dent, may have variations. It has also been obser-
ved that in the course of the examination, there 
may be states of intermittent dilation of the renal 
pelvis and its collecting system (18). In the second 
trimester of pregnancy, values greater than 4mm, 
or in the third trimester values above 7mm, are 
considered dangerous (5, 18). According to a me-
ta-analysis, the risk of postnatal pathology rises 
significantly with increasing degree of hydrone-
phrosis (3).

 Prediction of future renal deterioration 
or need for surgical intervention in infants with 
high-grade hydronephrosis is very important to 
stratify patients and counsel parents (1, 3, 7). Ac-
cordingly with some authors, the precise calcula-
tion of renal volume with US using the ellipsoid 

Table 1 - The table shows the parameters of renal measurements of the 84 human fetuses analyzed. 

Male fetuses Female fetuses

Right kidney Left kidney Right kidney Left kidney

Ẍ IQR Ẍ IQR Ẍ IQR Ẍ IQR

RV 664.00 546.50 599.50 432.50 745.00 609.74 745.00 607.5

RPvV 8.25 7.45 8.80 7.75 8.15 4.68 8.48 4.11

RPcV 652.01 542.65 592.44 418.87 739.62 607.19 739.36 607.73

RV = Renal volume (mm³); RPvV = Renal pelvis volume(mm³); RPcV = Renal parenchyma volume(mm³); Ẍ = Median; IQR= interquartile range
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Figure 3 - Correlation of the renal pelvis volume (RPvV) in the left and right side with fetal age, crown-rump length (CRL) 
and weight during the fetal period studied (12 to 23 weeks post-conception - WPC). The points plotted represent the mean 
values obtained for each week studied. A) AGE (WPC). Linear regression indicated that RPvV is correlated significantly 
and positively with fetal age (right side: r2 = 0.2806, p < 0.0001 and left side: r2 = 0.3123, p < 0.0001). B) Fetal weight (g). 
Linear regression indicated that RPvV is correlated significantly and positively with fetal weight (right side: r2 = 0.3054, 
p < 0.0001 and left side: r2 = 0.2833, p < 0.0001). C) Crown-rump length (cm). Linear regression indicated that RPcV is 
correlated significantly and positively with fetal crown-rump length (right side: r2 = 0.3146, p < 0.0001 and left side: r2 = 
0.3198, p < 0.0001).

formula would be inappropriate, since it can unde-
restimate the renal volume, so MRI could be more 
precise to make these measurements (19, 20); but it 
has some disadvantages as being more expensive and 
the need of sedation, so US is still being more usual 
during the study of prenatal hydronephrosis (3, 5, 6).

 A combination of the renal parenchymal 
volume and APDRP can provide better prediction 
of postnatal renal function in fetuses with con-
genital hydronephrosis (21). The new ultrasound 

techniques, such as three-dimensional (3D) ultra-
sound using imaging programs, open new pers-
pectives for measuring kidney and renal pelvis 
volumes. Recent papers show that the RPcV mea-
sured by USG is the most promising parameter to 
evaluate renal disease in fetus with hydronephro-
sis (22, 23). Kennedy (24) proposed an ultrasound-
-based fetal renal parenchymal growth curve of 
normal fetal kidneys from 16 to 38 weeks of ges-
tation. The normal RPcV in children between 0 
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Table 2 - The table shows the parameters of male (M) and female (F) fetuses analyzed.

Age
(WPC)

Sex
(M/F)

Weight
(g)

CRL
(cm)

R RV
(mm³)

L RV
(mm³)

R RPvV
(mm³)

L RPvV
(mm³)

R RPcV
(mm³)

L RPcV
(mm³)

12 M 30 9.50 48.50 78.20 2.64 1.87 45.86 76.33

12 M 230 17.00 700.00 754.00 13.28 11.88 686.72 742.12

13 F 60 9.50 90.00 70.00 1.01 1.37 88.99 68.63

13 M 60 10.00 234.00 163.00 3.81 3.52 230.19 159.48

13 M 68 13.00 125.05 184.63 2.48 3.01 122.57 181.62

13 M 76 10.50 195.64 199.81 2.83 4.28 192.81 195.53

13 M 94 13.50 246.07 234.23 4.34 2.74 241.73 231.49

14 M 100 12.40 241.00 275.00 3.13 2.42 237.87 272.58

14 M 104 12.00 327.51 292.11 4.77 7.55 322.74 284.56

14 F 105 12.50 390.00 250.00 4.68 4.10 385.32 245.90

14 F 114 13.00 244.83 259.86 8.28 6.86 236.55 253.00

14 M 134 14.00 266.50 320.20 7.30 7.40 259.20 312.80

15 M 116 14.00 260.56 258.06 7.82 5.07 252.74 252.99

15 M 125 13.30 558.00 479.00 12.20 9.80 545.80 469.20

15 M 165 13.00 450.00 400.00 4.40 5.01 445.60 394.99

15 M 170 13.50 674.00 657.00 8.52 9.40 665.48 647.60

15 F 180 13.50 500.00 500.00 5.47 7.93 494.53 492.07

15 F 180 15.00 440.00 400.00 4.42 6.53 435.58 393.47

15 M 188 16.50 678.20 692.30 22.44 20.73 655.76 671.57

15 M 190 13.00 655.00 591.00 6.74 5.65 648.26 585.35

15 M 206 15.00 808.00 621.50 7.14 17.02 800.86 604.48

16 F 155 14.00 600.00 580.00 14.32 9.70 585.68 570.30

16 M 170 12.50 235.00 334.00 8.20 8.70 226.80 325.30

16 F 170 15.00 360.00 420.00 4.20 9.96 355.80 410.04

16 M 188 15.00 520.40 527.03 8.04 12.01 512.36 515.02

16 F 192 16.00 520.00 380.00 5.95 8.53 514.05 371.47

16 M 195 15.00 786.00 777.00 10.93 7.96 775.07 769.04

16 M 198 17.00 813.00 555.00 12.82 12.75 800.18 542.25

16 F 200 16.00 810.00 830.00 5.86 5.85 804.14 824.15

16 F 220 16.00 1040.00 740.00 8.53 5.78 1031.47 734.22

16 M 230 15.50 686.00 572.00 5.61 6.36 680.39 565.64

16 M 232 15.50 802.00 960.00 12.90 14.76 789.10 945.24

16 M 238 16.00 461.70 698.50 6.51 11.30 455.19 687.20

16 M 245 16.50 585.00 563.00 6.43 7.21 578.57 555.79
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16 F 260 15.50 830.00 610.00 9.45 7.83 820.55 602.17

16 F 300 16.20 810.00 750.00 6.94 5.50 803.06 744.50

17 F 112 14.00 270.00 250.00 6.37 6.36 263.63 243.64

17 F 140 14.00 360.00 470.00 8.50 8.43 351.50 461.57

17 F 148 14.50 1180.00 1755.72 3.75 9.81 1176.25 1745.91

17 M 150 14.50 396.00 434.00 2.40 2.97 393.60 431.03

17 F 210 16.00 440.34 482.88 9.27 5.57 431.07 477.31

17 F 225 16.00 670.00 360.00 3.04 5.94 666.96 354.06

17 M 245 15.00 912.00 591.00 3.86 3.30 908.14 587.70

17 M 255 16.00 597.00 608.00 10.80 10.82 586.20 597.18

17 M 260 16.50 582.00 460.00 5.94 6.14 576.06 453.86

17 F 280 16.00 750.00 820.00 7.60 8.53 742.40 811.47

17 M 280 17.00 341.00 544.00 10.21 7.07 330.79 536.93

17 F 290 17.00 990.00 920.00 12.43 11.00 977.57 909.00

17 M 300 17.30 867.00 857.00 9.01 6.65 857.99 850.35

18 F 202 17.50 1150.00 980.00 14.22 20.13 1135.78 959.87

18 F 245 16.00 740.00 940.00 3.15 5.92 736.85 934.08

18 F 280 15.50 940.00 780.00 4.14 5.66 935.86 774.34

18 M 280 16.00 643.00 609.00 11.39 8.90 631.61 600.10

18 M 280 17.50 667.00 523.00 5.34 4.47 661.66 518.53

18 F 285 15.30 1110.00 1040.00 10.11 10.30 1089.89 1029.70

18 M 300 15.00 1089.00 932.00 8.31 7.23 1080.69 924.77

18 F 300 16.50 660.00 620.00 12.55 10.96 647.45 609.04

18 M 335 17.30 979.00 861.00 21.22 23.26 957.78 837.74

18 M 345 18.30 661.00 696.00 13.40 22.75 647.60 673.25

18 M 365 18.50 1175.00 759.00 21.10 12.71 1153.90 746.28

18 M 365 19.00 1485.00 1386.00 23.46 18.60 1461.54 1367.40

18 F 370 17.30 2160.00 1760.00 12.06 6.32 2147.94 1753.68

18 M 370 19.00 1665.00 1466.00 23.95 20.65 1641.05 1445.35

19 F 194 16.50 640.00 680.00 11.13 11.55 628.87 668.45

19 F 250 17.00 700.00 830.00 14.61 24.34 685.39 805.66

19 F 266 17.00 510.00 410.00 8.03 24.76 501.97 385.24

19 F 335 16.50 1080.00 1120.00 7.84 8.80 1072.16 1111.20

19 F 370 17.00 1010.00 1150.00 7.90 9.70 1002.10 1140.30

19 F 380 18.00 1320.00 1270.00 9.70 9.46 1310.30 1260.54

19 F 385 18.50 970.00 1020.00 6.04 8.76 963.96 1011.24
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and 10 months of age was recently demonstrated; 
the paper of Fischer (9) is very important because 
the normative measurements of kidney growth as-
sessed could be important to identify those at risk 
for chronic kidney disease progression.

 Some articles have been published about 
kidney measurements in human fetuses to obtain 
standard values for obstetrical analysis (11-13). 
The measurements of renal length and renal pel-
vis volume can be easily correlated with the fetal 
parameters during prenatal evaluation (2-4). The 
renal volume, length and pelvis measurements in 
human fetuses have been previously studied (11-
13), but the RPcV has not been analyzed in human 
fetuses. This paper presents the first analysis in 
medical literature of renal parenchymal volume in 
human fetuses.

 In our sample, formed only by fetuses with 
23 WPC or less, we did not observe statistically 
significant differences between any of the renal 
measurement parameters evaluated between the 
sexes. We also did not identify statistically signi-
ficant differences in relation to renal volume pa-
rameters when comparing the right and left sides. 
Various parameters have been proposed to deter-

mine the gestational age of human fetuses. Cro-
wn-rump length and fetal weight are some of the 
most important (25, 26). Studies correlating fetal 
parameters with RPcV during the human fetal pe-
riod are rare in the literature. This article again 
is groundbreaking by correlating RPcV and RPvV 
with fetal weight and CRL. We observed that RPcV 
and RpvV are also correlated significantly and 
positively with fetal age, crown-rump length and 
weight, in the right and left side in both male and 
female fetuses. These measurements and correla-
tions can be useful for the evaluation of prenatal 
hydronephrosis as a normative pattern, primarily 
by US and also by MRI.

 We should mention some limitations of 
this study: 1) small sample size - 168 kidneys are 
an insufficient number to determine kidney gro-
wth with sufficient accuracy. The access to human 
fetuses is limited, so observations of this sample of 
84 human fetuses may be important despite small 
sample; 2) unequal samples by WPC distribution 
in the period studied. Nevertheless, the sample 
distribution during this important period of kid-
ney development was adequate in our opinion; 3) 
the absence of urine in renal pelvis has led us to 

19 F 390 17.00 1840.00 2410.00 6.82 7.43 1833.18 2402.57

20 F 232 16.00 940.00 970.00 7.76 12.41 932.24 957.59

20 F 250 18.00 370.00 410.00 10.44 7.62 359.56 402.38

20 F 304 18.50 390.00 400.00 14.82 17.52 375.18 382.48

20 F 326 17.00 1570.00 1560.00 15.20 12.70 1554.80 1547.30

20 M 390 17.00 1640.00 1698.00 45.07 41.13 1594.93 1656.87

20 M 400 18.50 2094.00 1944.00 12.17 12.73 2081.83 1931.27

20 M 435 19.30 1294.00 1439.00 8.05 12.50 1285.95 1426.50

20 F 455 19.30 1670.00 1670.00 8.64 8.02 1661.36 1661.98

21 F 310 17.00 330.00 460.00 9.33 7.25 320.67 452.75

21 F 314 18.00 1800.00 1860.00 11.80 11.31 1788.20 1848.69

21 M 450 20.00 1493.00 1808.00 40.22 28.21 1452.78 1779.79

22 M 436 19.00 1595.00 1862.00 29.93 36.15 1565.07 1825.85

23 M 780 22.20 2397.00 2416.00 21.65 23.05 2375.35 2392.95

Wpc = weeks post conception; g = grams; CRL = crown rump length; R RV = renal volume of right kidney; L RV = renal volume of left kidney; R RPvV = renal pelvis 
volume of right kidney; LRPvV = renal pelvis volume of left kidney; R RPcV = renal parenchymal volume of right kidney; L RPcV = renal parenchymal volume of left kidney
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assume pelvis thickness as 1mm, we understand 
that urine volume and pelvic distension / diameter 
is a dynamic measurement that varies and fluc-
tuates when measured with ultrasound, but as an 
anatomical study this standardization was the key 
to solve that limitation. 4) It would be interesting 
to see if there is a correlation between our post-
-mortem measurements and parenchymal volume 
measurements taken by fetal MRI or US (either 
2-D or 3-D) with calculations of renal parenchyma 
area as previously described. This would account 
for the urine effect in the renal pelvic volume me-
asurement, but due to technical difficulties this 
evaluation was not possible in our sample.

CONCLUSIONS

 The renal parenchymal volume had a mo-
derate positive correlation with fetal age, crown-
-rump length and weight in human fetuses in the 
second gestational trimester. The growth curves 
of renal parenchymal volume can provide a re-
ference for the functional volume of the kidneys 
during the fetal period and would give the control 
to non-invasive image measurements estimating 
these values.

 Studies with the more accurate imaging 
methods available today could be performed with 
a larger sample of individuals in an attempt to as-
sess the feasibility of the use of renal parenchymal 
volume analysis as a method of fetal evaluation in 
the context of hydronephrosis.

ABREVIATIONS

WPC = Weeks post conception
CRL = crown rump length
L = longitudinal length
SW = superior pole width
IW = inferior pole width
T = thickness
RPL = renal pelvis length
RPW = renal pelvis width
RV = renal volume
RPcV = renal parenchymal volume
RPvV = renal pelvis volume
APDRP = antero-posterior diameter of the renal 
pelvis

SFU = Society for Fetal Urology
UTD = Urinary tract dilatation
US = ultrasound
MRI = magnetic resonance imaging
Ẍ = Median
IQR = interquartile range
LC = Linear correlation
r² = correlation coefficient
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ABSTRACT
 

High-fat diet-induced obesity is associated with metabolic disorders. The Brazil nut 
has bioactive substances and has been used to control the damage caused by obesity 
in several organs. The work intended to show the damage caused by high-fat diet in 
the bladder wall and if the Brazil nut oil added to the diet could ameliorate or reverse 
this effect. Sixty-day-old rats were divided into two groups: C (control, n = 30) and HF 
(high-fat, n = 30) diets. At 90 days, 10 animals of each group were sacrificed. The oth-
ers were divided into 4 groups: C and HF (animals that maintained their previous diet, 
n = 10 for each group) and C / Bno and HF / Bno (animals whose control or high-fat 
diet was supplemented by Brazil nut oil, n = 10 for each group). Sacrifice occurred at 
120 days, and the bladders were removed and analyzed. Epithelial height was increased 
in the HF compared to the C group. In contrast, the C / Bno had a lower epithelial 
height compared to the others. The percentage of collagen between the detrusor muscle 
fibers was significantly greater in C / Bno, HF and HF / Bno than in control group. The 
HF had a larger muscle fiber diameter than the C group, while the C / Bno presented 
lower values than the HF and HF / Bno groups. HF diets induced bladder wall damage. 
These changes in the rat’s bladder wall were partially reversed by the Bno.
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INTRODUCTION

The number of overweighed and obese in-
dividuals is increasing in the World. Weight gain 
affects individuals of all ages, social strata and 
ethnic groups. Although the etiology of obesity is 
complex, several factors are involved, particularly 
changes in food patterns (1).

High-fat diet-induced obesity is associa-
ted with higher incidences of insulin resistance, 
hypertension, dyslipidemia, cancers and certain 
metabolic disorders (2). Concerning the urogeni-
tal system, our group, working with experimen-
tal animals, showed that a high-fat diet promoted 
obesity and affected different organs, including 
the testicle (3), prostate (4) and penis (5). Other 
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studies in both experimental animals (6, 7) and 
humans (7) have shown that lower urinary tract 
dysfunctions are associated with obesity. Seve-
ral debilitating urological symptoms associated 
with obesity could represent pathogenic as well as 
functional involvement of the bladder (8). Most of 
the studies focusing on obesity versus the urina-
ry bladder have demonstrated physiological dys-
functions without pointing out the morphological 
changes that lead to these comorbidities. Althou-
gh the morphological bladder wall components, 
mainly collagen and muscle, have not yet been 
investigated, they are the substrate from which 
problems affecting the bladder arise.

The Brazil nut (Bertholletia excelsa) co-
mes from the Amazon region and has a com-
plex matrix of bioactive substances such as se-
lenium, alpha-tocopherol, phenolic compounds, 
folate, magnesium, potassium, and calcium. It is 
rich in monounsaturated fatty acids (MUFAs) and 
polyunsaturated fatty acids (PUFAs) (9, 10).

Whereas the properties and beneficial 
effects of the Brazil nut have already been repor-
ted in different studies on inflammation (9), en-
dothelial dysfunction (11) and obesity (9) no data 
in the literature has been found concerning the 
Brazil nut oil (Bno) and its potential benefits on 
the urogenital system, particularly the bladder.

This study gives continuity to previous 
studies on high-fat diets and the urogenital sys-
tem (3-5) by analyzing the bladder wall of rats 
fed with a high-fat diet to determine the effect 
on morphology. We also hypothesized that the ex-
tracted Bno, when added to the diet, could ame-
liorate high-fat diet-induced metabolic disorders 
related to the bladder components. So, the work 
intended to show the damage caused by high-fat 
diet in the bladder wall and if the Brazil nut oil 
added to the diet could ameliorate or reverse this 
effect.

MATERIALS AND METHODS

Study design and experimental diets
The experiments were approved by the 

Ethics Committee of the Institute of Biology of 
the State University of Rio de Janeiro, per the re-

commendations in Law no. 11.794, promulgated 
in November 2008 and in the standards set by the 
Journal of Physiology of the British Society of 
Physiology.

At 60 days of age, the animals were divi-
ded into two groups by experimental diet until 90 
days of age: Control group (C, n = 30), fed with 
a casein-based diet and 4% soybean oil (normo-
lipid) ad libitum (AIN 93-M - American Institute 
of Nutrition); high-fat group (HF, n = 30), fed with 
a casein-based diet and 4% soybean oil supple-
mented with 32% lard, ad libitum. At 90 days, 10 
animals from each group were sacrificed. The 40 
remaining animals were subsequently divided into 
4 groups and were followed until 120 days of age 
(Figure-1).

1 - Control group (C, n = 10), fed with a 
casein-based diet and soybean oil 4% (normolipid) 
(AIN 93-M), ad libitum.

2 - Brazil nut oil control group (C / Bno, n 
= 10), fed with a casein-based diet and 4% soybe-
an oil supplemented with 15% Bertholletia excelsa 
oil, ad libitum.

3 - High-fat group (HF, n = 10), fed with a 
casein-based diet and 4% soybean oil supplemen-
ted with 32% lard, ad libitum.

4 - Brazil nut oil high-fat group (HF / Bno, 
n = 10), fed with a casein-based diet and 4% soy-
bean oil supplemented with 15% Bertholletia ex-
celsa oil (AIN 93-M), ad libitum.

The food intake and body mass of the rats 
were monitored daily and weekly, respectively, 
until the end of the experiment. The experimental 
diets were formulated per the recommendations of 
the AIN-93 M for rodents (12). Each week, after ex-
tracting the lipids from the Bno, the diet ingredients 
were weighed and homogenized in a Hobart® (Pro-
fessional Equipment for Industrial Kitchens. São 
Paulo, Brazil) industrial mixer with boiling water. 
The obtained mass was dehydrated in an oven ven-
tilated at 50ºC for 24 h and transformed into pellets 
and, after identification, was stored in a refrigerator 
until used. The diet composition is listed in Table-1. 
Bno was extracted by cold hydraulic pressing (Mar-
coni®, model ME 098. Piracicaba, São Paulo, Brazil) 
at room temperature (31ºC) at an initial pressure of 
3 and a final pressure of 12 tons (Table-2).
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At 90 and 120 days, the animals were 
anesthetized and euthanasied. The euthanasia was 
made with a mixture of ketamine (3.0 mg) and 
xylazine (0.6 mg) per 100 g of body weight in-
traperitoneally. After that, bladders were removed 
and fixed in 4% buffered formalin, following rou-
tine histological procedure.

Staining and morphometry
Five micrometer sections of bladder were 

stained with hematoxylin and eosin, Masson’s tri-
chrome, picrosirius and periodic acid-Schiff rea-
gent (PAS) for morphometric quantification. Digi-
tal urinary bladder analyses were obtained using 
a microscope (BX51, Olympus, Tokyo, Japan) cou-
pled to a digital camera (DP70, Olympus). The bla-
dder epithelium height and muscle fiber diameter 
were evaluated using 60x and 100x objectives, 
respectively, and morphometrically analyzed by 
ImageJ Software (version 1.51k, Wayne Rasband, 
National Institutes of Health, USA). The amounts 
of detrusor muscle collagen and total collagen 
were determined using the point counting techni-
que with an objective of 100x and 20x respective-
ly and the same software. For all analyses, 5 fields 
per animal were considered (13, 14).

Statistical analysis

Data were presented as the mean ± stan-
dard error mean (SEM). The differences between 

Table 1 - Composition of experimental diets.

Nutrients (g / 100g) C diet
HF diet 
(lard)

HF diet (Brazil 
nut oil)

% % %

Casein 14.00 14.00 14.00

Corn starch 62.07 29.95 46.95

Sugar 10.00 10.00 10.00

Minerais Mix 3.50 3.50 3.50

Vitaminas Mix 1.00 1.00 1.00

Fat (Soybean oil) 4.00 4.00 4.00

Fat (Lard) - 32.00 -

Fat (Brazil oil nut) - - 15.00

Cellulose 5.00 5.00 5.00

Choline bitartrate 0.25 0.25 0.25

L-cystine 0.30 0.30 0.30

Energy (Kcal) 400.38 559.80 474.80

C = control diet; HF = High-fat diet

Table 2 - Principal lipids from Brazil nut oil.

Fatty acid Trivial name Total amount (%)

Saturated

Tridecanoic Acid - 4.103

Hexadecanoic acid Palmitic acid 13.763

Octadecanoic acid Stearic acid 10.109

Monounsaturated

Octadecanoic Acid Oleic acid 32.838

Nonadecanoic acid - 35.728

Figure 1 - Study design. 

C (control diet at 90 and 120 days); C / Bno (control diet at 90 days and diet 
based on Brazil nut oil at 120 days); HF (high-fat diet at 90 and 120 days); HF / 
Bno (high-fat diet at 90 days and diet based on Brazil nut oil at 120 days). The 
animals were killed at 90 days and 120 days of age.
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the groups at 90 days were calculated using an 
unpaired Student’s t-test, and the group differen-
ces at 120 days were calculated using one-way 
and two-way ANOVA followed by Bonferroni’s 
post-test. P < 0.05 was considered statistically 
significant (GraphPad Prism version 5.03 for Win-
dows - GraphPad Software, San Diego, CA, USA).

RESULTS

Daily food intake was lower in animals fed 
with the high-fat diet at 90 days (C: 18.45 ± 0.09 
g, HF: 17.14 ± 0.38g, p < 0.0001) and 120 days (C: 
33.40 ± 6. 56g, C / Bno: 31.46 ± 2.11g, HF: 17.00 ± 
1.15g, and HF / Bno: 22.97 ± 1.72g, p < 0.0001) in 
relation to their respective controls. No differences 
in body mass were observed at 90 days. At 120 
days, the group that received the HF diet, HF and 
HF / Bno was heavier (416.00 ± 49.51g and 486.60 
± 61.2g) than the other experimental groups (C: 
381.30 ± 14.00g and C / Bno: 399.60 ± 60.96g).

Animals that received an HF diet showed a 
significant increase (+22%) in epithelial height at 
90 days, and this difference was maintained at 120 
days (Figure-2A). A two-way ANOVA showed that 
both diet type and the interaction between diet 
type and duration significantly affected the ou-
tcome, but duration alone did not. The HF group, 
which remained on the HF diet, presented a signi-
ficant increase (+23%, p < 0.01) in the epithelial 
height compared to the C group. In contrast, the 
C / Bno group presented a lower epithelial height 
than C (-23%, p < 0.01) and HF groups (-38%, p < 
0.0001 and -28%, p < 0.0001) (Figure-2B).

The animals that received an HF diet pre-
sented a significant increase in muscle fiber dia-
meter at 90 days (Figure-3A) that was maintained 
at 120 days. A two-way ANOVA showed that there 
was a significant effect of the interaction between 
diet type and duration on the outcome, but there 
was not a significant effect from duration alone. 
Both groups receiving the HF diet had muscle fi-

Figure 2 - Image showing the height of the bladder wall epithelium (arrows). 

A) rats submitted to control and high-fat diets at 90 and 120 days, analyzed using a two-way ANOVA and t-test; [*], when ≠ C 
group. B) rats submitted to different diets at 120 days. Data were analyzed using an one-way ANOVA; [a], when ≠ C; [b], when 
≠ C / Bno. Values represent the mean ± SEM of 10 animals per group, considering p < 0.05. Masson’s trichrome, 600x.
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bers with a greater diameter (+34%, p < 0.001) in 
comparison to the control group (C) (Figure-3B). 
The C / Bno group presented lower values than HF 
and HF / Bno groups (-30%, p < 0.001).

At 90 days, the groups did not significantly 
differ in the percentage of collagen in the detru-
sor muscle, while at 120 days, the percentage of 
collagen in the HF group increased significantly 
(+30%) (Figure-4A). A two-way ANOVA showed 
that both diet type and the interaction between 
diet type and duration significantly affected the 
outcome, but duration alone did not. At 120 days 
(Figure-4B), both the high-fat diet (HF) and the 
nut oil diet (C / Bno and HF / Bno) groups had hi-
gher percentages of collagen in the muscle (+45%, 
p < 0.001; +17%, p < 0.001; and +45%, p < 0.001, 
respectively) than the C group. However, the C / 
Bno group showed a lower percentage of colla-
gen than the HF and HF / Bno groups (-20%, p < 
0.01). Concerning the percentage of total collagen 
present in the bladder, it was similar among the 
groups.

DISCUSSION

The use of medicinal plants has shown in-
teresting results in experimental research (15). Our 
results showed that the animals that received HF 
diets presented a higher body mass despite a lower 
food intake. This finding may be a consequence 
of the rat’s dietary behavior, which, in the pre-
sence of a hyperenergetic diet, is adjusted for the 
amount of food ingested at the same energy va-
lue. Furthermore, despite eating less, the rats still 
gained more weight, which is due to the greater 
efficiency of the HF diet in accumulating adipose 
tissue (16).

Lower urinary tract dysfunctions are often 
associated with HF diets (6, 7). The intake of some 
fats, such as lard, negatively affects carbohydrate 
metabolism and maximizes the damage in diffe-
rent organs of the urogenital system (4, 5). The 
bladder, despite the important micturition proble-
ms that may be present, has not been sufficiently 
investigated when submitted to an HF diet.

Figure 3 - Image showing the diameter of the detrusor. 

A) rats submitted to control and high-fat diets at 90 and 120 days, analyzed using a two-way ANOVA and t-test; [*], when 
≠ C group. B) rats submitted to different diets at 120 days. Data were analyzed using an one-way ANOVA; [a], when ≠ C; 
[b], when ≠ C / Bno. Values represent the mean ± SEM of 10 animals per group, considering p < 0.05. PAS, 1000x.
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Fatty acid metabolism is related to cellular 
functions and can be observed in cellular proli-
feration mechanisms. The HF diet likely caused 
circulating free fatty acids to mediate biological 
effects linked to cell proliferation, which triggered 
the increase in epithelial height observed in the 
present study (7).

The changes in the rat bladders caused by 
ingesting HF diets allowed us to verify whether 
Bno exerts its actions on the bladder wall compo-
nents. The therapeutic effects of Brazil nuts have 
already been demonstrated in cardiovascular sys-
tem (10, 11). However, the composition of Bno di-
ffers from chestnut composition since it changes 
while being pressed for oil manufacturing. There-
fore, we cannot assume that the oil properties are 
similar to those of the chestnut.

In this work, the addition of Bno to control 
and HF diets significantly decreased epithelial hei-
ght, showing a protective action that minimize the 
effects of lard. This effect is likely associated with 

the significant amounts of oleic acid (32.83%) and 
stearic acid (10.09%) in Bno, both important in 
the control of cell proliferation mechanisms (17). 
Supporting this rationale, studies have shown that 
urinary bladder cancer cells may have an incre-
ased lipid metabolism. Navarro-Tito et al. (2010) 
(17) found that administering oleic acid to non-
-tumor mammary epithelial cells does not indu-
ce metalloproteinase-9 secretion and controls cell 
proliferation better, whereas high levels of stearic 
and oleic acids are important indicators of bladder 
tumorigenesis (18).

The detrusor muscle in the bladder wall 
regulates bladder functions. Physiological studies 
have demonstrated the influence of HF diets on 
muscle fibers, showing impaired effects on mito-
chondrial functions including the uncoupling of 
oxidative phosphorylation and the decrease of en-
dogenous antioxidant defenses (19). Concerning 
morphology, we found significant increases in 
muscle fiber diameter in the animals fed with the 

Figure 4 - Image showing the collagen in the detrusor muscle (arrows). 

A) rats submitted to control and high-fat diets at 90 and 120 days, analyzed using a two-way ANOVA and t-test; [*], when 
≠ C group. B) rats submitted to different diets at 120 days. Data were analyzed using an one-way ANOVA; [a], when ≠ C; 
[b], when ≠ C / Bno. Values represent the mean ± SEM of 10 animals per group, considering p < 0.05. Picrosirius red, 
1000x.
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HF diet. However, unlike its effect on epithelial 
cells, Bno did not exert any effect on muscle fiber 
hypertrophy either when added to the control diet 
or when added to the HF diet. Most likely, palmi-
tic and stearic acids counteracted the beneficial 
effects of oleic acid.

The HF diet also acts on the detrusor mus-
cle to increase collagen production, which was 
significantly increased (30%) at 120 days. An 
anomalous increase in collagen can inhibit bla-
dder contractility and electrical impulse conduc-
tion through the wall. This increase is observed in 
chronically obstructed bladders in adult men (20). 
These data support the morphological studies and 
explain the functional changes that are affected 
by increase in collagen production.

Collagen ensures tissue tensile strength 
(21). Diets based on animal fat appear to be linked 
to bladder stroma proliferation (22). HF diets are 
associated with increased FGF-ß (fibroblast gro-
wth factor beta) synthesis, which increases colla-
gen production in the stromal compartment of the 
bladder (23). Surprisingly, collagen found in the 
mucosa and submucosa of the bladder wall did 
not increase, as was observed in the detrusor. Si-
milarly, the addition of Bno did not interfere with 
this parameter. Possibly, the saturated fatty aci-
ds present in this oil could be induced to elevate 
cell death, reduce total antioxidant capacity, and 
augment lipid peroxidation. However, it remains 
unclear how this fatty acid influences collagen 
behavior (24).

The present work used the Brazil nut oil 
obtained after pressing which causes the loss of 
some properties of the seed. A group of animals fed 
with a diet in which the nut was crushed instead 
of pressed would be desirable and perhaps could 
produce more conspicuous results in relation to its 
protective effect. This experiment is being carried 
out in our laboratory to test this hypothesis.

In summary, high-fat diets are associated 
with bladder wall damage as increased epithelial 
height, muscle fiber diameter and detrusor colla-
gen. These morphological changes in the bladder 
wall of the rats were partially reversed by the Bra-
zil nut oil.
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ABSTRACT
 

Purpose: Glucose is a major energy resource for tumor cell survival and growth, and 
its influx into cells is mainly carried out by facilitative glucose transporters (GLUTs). 
Sodium - dependent glucose transporters (SGLTs) have been highlighted as playing 
important roles in diabetic treatment. However, their potential roles in cancer remain 
unclear. We examined expression patterns of SGLTs in tumor tissues together with 
conventional pathological variables to determine prognostic significance in patients 
with renal cell carcinoma (RCC).
Materials and Methods: Nephrectomy specimens were obtained from 68 patients. GLUT 
- 1, - 2 and SGLT - 1, - 2 expression in tumor and adjacent normal tissues were ana-
lyzed by immunohistochemical staining, and intensity was quantified using an image 
analyzer.
Results: The four glucose transporters evaluated were broadly distributed in tumor 
tissues as well as throughout the normal parenchyma. There was no significant corre-
lation between transporter expression and conventional pathological variables. How-
ever, increased SGLT - 2 expression was significantly associated with shorter overall 
survival (p < 0.01), regardless of metastatic status.
Conclusions: We propose possible prognostic significance of SGLT - 2 expression in 
human RCC. Given that glucose is a major energy resource for tumor cells and that 
glucose transport is largely mediated by SGLT, SGLT - 2 may serve as a possible thera-
peutic target in RCC.
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INTRODUCTION

Clear cell carcinoma is the most common 
type of renal cell carcinoma (RCC). It is characte-
rized by clear cytoplasmic cells containing glyco-
gen and is surrounded by abundant vasculature 
(1). Glucose oxidation represents a major source 

of metabolic energy for tumor cells. However, 
oxidative metabolism in tumor cells is less effi-
cient despite an increased consumption of glucose 
(2). Alternatively, tumor cells cover their energy 
requirements by anaerobic glycolysis known as 
the Warburg effect, which demands high gluco-
se levels. To survive in such a hostile microenvi-
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ronment, tumor cells up - regulate expression of 
membrane glucose transporters, such as glucose 
transporters (GLUTs) and sodium - dependent glu-
cose transporters (SGLTs) (3). GLUTs use existing 
gradients in glucose concentration between exter-
nal and internal sides of the plasma membrane to 
facilitate translocation, while SGLTs move sugars 
utilizing a sodium - electrochemical gradient (4).

 Fourteen GLUTs have been identified, with 
tissue - specific expression patterns reflecting va-
ried glucose demands in different tissues. The nor-
mal kidney has been shown to express GLUT - 1, 
GLUT - 2, GLUT - 5, and GLUT - 9. In the renal 
tubules, GLUT - 1 and GLUT - 2 transport gluco-
se along its concentration gradient under normal 
condition (5). GLUT - 5 is the fructose - specific 
transporter and was shown to upregulate together 
with GLUT - 1 and GLUT - 2 in response to the 
intracellular concentration of glucose in diabetic 
hyperglycemic rat model (6). GLUT - 9 was shown 
to be involved in urate homeostasis by its secretion 
on the distal tubules (7). GLUT - 1 is widely expres-
sed in tumors as well as normal tissues. Increased 
GLUT - 1 expression is associated with a poor prog-
nosis in a variety of cancers and is often observed 
in poorly differentiated tumors (8). Although there 
have been several studies indicating the constituti-
ve expression of GLUT - 1 in RCC (9-12), GLUT - 1 
expression is unlikely to be associated with patho-
logical parameters or survival (9-11), leaving the 
significance of GLUT - 1 expression undetermined 
in RCC. The recent study identified the role of GLUT 
- 2 in association with the von Hipple - Lindau 
(VHL) gene status in RCC (10).

 Similar to GLUT - 1 and GLUT - 2, SGLT 
- 1 and SGLT - 2 induction is also used by tumor 
cells to enhance glucose uptake and glycolysis to 
obtain sufficient energy for sustaining expansive 
growth (13). However, limited data are available 
regarding SGLT expression in tumors. SGLT - 1 
is expressed in cervical, ovarian, head and neck, 
colorectal, prostate, lung, and pancreatic cancers. 
The latter three cancer types also express SGLT 
- 2 (13-19). SGLT - 1 overexpression has been 
shown to be associated with patient survival in 
pancreatic cancer (15). Recently, inhibitors that 
specifically target SGLT - 2 were approved as an-
tidiabetic drugs. Given the wide use of SGLT - 2 

inhibitors, investigating the relationship between 
SGLT and cancer is a practical next step. To the 
best of our knowledge, SGLT expression in RCC 
has not been reported and remains to be eluci-
dated. With above - mentioned backgrounds, we 
also highlighted GLUT - 1 for its undetermined 
prognostic role and GLUT - 2 for its possible role 
in RCC. In the present study, we investigated the 
correlation between pathological parameters and 
expression of glucose transporters including GLUT 
- 1, GLUT - 2, SGLT - 1, and SGLT - 2, and their 
prognostic implications in human RCC.

MATERIALS AND METHODS

 We studied 68 consecutive Japanese pa-
tients with mean age of 62.3 years who were diag-
nosed with clear cell RCC from 2005 to 2015. All 
patients underwent a CT and / or MRI for pre-
operative staging. The postoperative follow-up 
period ranged from 5.7 to 146 months (median: 
43.9 months, interquartile range: 34.7 - 67.1 
months). All patients underwent a nephrectomy. 
Interferon-α, sorafenib, or sunitinib were typically 
provided to patients with metastasis after ne-
phrectomy. Fifteen patients had a known history 
of diabetes mellitus (DM). Tumor characteristics 
are displayed in Table-1. The histological classifi-
cation and pathological grade were determined on 
the basis of the General Rules for Clinical and Pa-
thological Studies on Renal Cell Carcinoma in Ja-
pan (20). Sarcomatoid components were included 
in the tumor tissue in three patients. The clinical 
tumor stage was determined according to the TNM 
classification.

 This study was conducted in accordance 
with the Helsinki Declaration and was approved 
by the ethical review board of Dokkyo Medical 
University Hospital. Each patient signed a consent 
form that was approved by our institutional Com-
mittee on Human Rights in Research.

Immunohistochemistry and staining evaluation
 Immunostaining was performed using the 

Histofine SAB - PO kit (Nichirei Biosciences Inc, 
Tokyo, Japan) according to manufacturer’s ins-
tructions. Briefly, after sections (μm slices) were 
dewaxed and dehydrated, antigen retrieval was per-
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formed in citrate buffer (pH 6.0) in microwave for 
5 minutes x 3 times for GLUT - 1 and GLUT - 2 
staining, in autoclave at 125℃ for 5 minutes for 
SGLT - 1 staining, or in water bath at 95ºC for 40 
minutes for SGLT - 2 staining. Then, sections were 
treated with 0.3% H2O2 in methanol and incubated 
with anti - GLUT - 1 (Abcam #ab115730, mono-
clonal, at 1 / 500 dilution), anti - GLUT - 2 (Abcam 
#ab85715, monoclonal, at 1 / 100 dilution), anti - 
SGLT - 1 (MBL #BMPO22, polyclonal, at 1 / 200 
dilution), or anti - SGLT - 2 (Santa Cruz #sc393350, 
monoclonal, at 1 / 50 dilution) at room tempera-
ture for 60 minutes. Diaminobenzidine was used 
as the substrate for 5 minutes to visualize immu-
nolabeling. Counter - staining was performed with 
hematoxylin. Erythrocytes present in every section 
served as internal positive control for GLUT - 1. 
Liver and intestine tissues were prepared as positive 
control for GLUT - 2, and SGLT - 1 and SGLT - 2, 
respectively. PBS was used as negative control ins-
tead of the primary antibody on each slide.

 Immunohistochemical staining was asses-
sed by both visual observation and computer-as-
sisted cytometrical analysis. Normal parenchyma 
adjacent tumor was chosen for the analysis. Posi-
tively stained tumor cells were counted at x 100 
magnification in 5 areas with the strongest stai-
ning intensity. Staining intensity was scored into 
4 grades as follows: 0 (no staining), 1 (very low), 2 
(low), 3 (intermediate), and 4 (high). Intensities of 

1 - 2 and 3 - 4 were regarded as weak and strong, 
respectively. The percentage of positively stained 
cells was scored into 5 grades as follows: 0 (0%), 
1 (< 0 to < 20%), 2 (20 to < 40%), 3 (40 to < 60%), 
4 (60 to < 80%), and 5 (80 to 100%). Histological 
score was calculated as: [sum of intensity (0 to 4) × 
percentage (0 to 5) in 5 areas] / 5. The visual histo-
logical analysis was performed by a single investi-
gator. Immunostained cells were captured as digital 
images and analyzed in WinROOF (Mitani Corp., 
Tokyo, Japan) with macroinstructions for analyzing 
each captured area immunolabeled with chromo-
gen. Image analysis graded the immunostained tu-
mor cells based on staining intensities.

Statistical analysis

 Data with or without normal distribution 
are expressed as the mean ± S.D. or median (in-
terquartile range), respectively. Statistical analysis 
for inter - group comparison was performed using 
the Mann - Whitney U test or Kruskal - Wallis 
test. Survival curves were drawn using the Kaplan 
- Meier method and differences in survival were 
examined using the log - rank test. Spearman’s 
rank correlation coefficient analysis was used to 
determine the relationship between expressions 
of glucose transporters. Case distribution was 
analyzed by Fisher’s exact test. Patients were di-
vided into two groups according to pathological 
parameters, including tumor grade (G 1, 2 vs. G 
3), pT (1, 2 vs. 3, 4), pN (0 vs. 1, 2), and pV (0 vs. 
1). Receiver operating characteristic (ROC) curves 
were generated to determine cutoff values that 
best represented immunostaining intensity. Pa-
tients were dichotomized into two groups (low or 
high) by this cutoff value. The Kaplan - Meier cur-
ves were generated to estimate the probability of 
survival and differences between the curves were 
assessed by the log rank test. P - values < 0.05 
were considered significant. All statistical analy-
ses were performed with EZR software.

RESULTS

Immunostaining
 Immunostaining showed that sugar trans-

porters were predominantly located at the cell 

Table 1 - Patient and tumor characteristics.

Patients n

No. of patients 68

Age (mean, range) 62.3 (40-84)

Gender (male / female) 51 / 17
Follow-up period (months) 
(median, range)

43.9 (5.7-146)

Tumor

pT stage (T1 / T2 / T3 / T4) 32 / 13 / 21 / 2

Histological grade (G1/G2/G3) 5 / 48 / 10

Vascular invasion (v0 / v1) 31 / 37

pN status (N0 / N1, 2) 61 / 7

Metastasis (M0 / M1) 48 / 20
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Figure 1 - Immunohistochemical staining of paired normal and RCC tissues for GLUT - 1 (a-1, 2, e-1, 2), GLUT - 2 (b-1, 2, 
f-1, 2), SGLT - 1 (c-1, 2, g-1, 2), and SGLT - 2 (d-1, 2, h-1, 2).

Immunostaining was mainly observed at the cell membrane in tumor cells. In the normal parenchyma, staining was detected predominantly at the cell membrane and in the 
cytoplasm of the proximal and distal renal tubules. Higher - magnification figures indicated the basolateral localization of GLUT and the luminal localization of SGLT. The 
original magnifications are x 100 (a - 1~h1) and x 400 (a - 2~h - 2).

membrane and partially in the cytoplasm of 
tumor cells. In normal parenchyma adjacent 
to tumor tissue, staining was detected at the 
cell membrane and in the cytoplasm of proxi-
mal and distal renal tubules. Areas containing 
an abundance of these structures were selec-
ted for analyses (Figure-1). Staining intensity 
distribution in tumor and normal tissues for 
each transporter is shown in Table-2. The four 
sugar transporters were consistently present in 
the normal parenchyma, with a few exceptional 
cases for SGLT - 1 and SGLT - 2. GLUT - 1 stai-

ning in tumor tissue was strong, while GLUT - 2 
and SGLT - 1 staining was weak in the majo-
rity of cases. A third of the cases lacked SGLT 
- 2 staining in tumor tissues, and staining in 
the remaining cases was weak. Staining inten-
sity of GLUT - 1 in tumor tissue was signifi-
cantly higher than in the normal parenchyma 
(p < 0.0001). In contrast, normal tissue showed 
stronger staining for SGLT - 1 (p = 0.0515) and 
SGLT - 2 (p < 0.001) compared with tumor tis-
sue. Similar staining patterns were observed for 
GLUT - 2 between tumor and normal tissues.
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Correlation between pathological parameters 
and sugar transporter expression

There were strong positive correlations 
between the degree of immunostaining for each 
sugar transporter, as determined by subjective 
counting and objective measurements using ima-
ge analysis (r = 0.618; p < 0.001 for GLUT - 1, r = 
0.674; p < 0.001 for GLUT - 2, r = 0.572; p < 0.001 
for SGLT - 1, r = 0.778; p < 0.001 for SGLT - 2). We 
used the data obtained by image analysis for further 
evaluations, as it was quantifiable and less subjecti-

ve. No significant correlations were found between 
expression of the four sugar transporters and the pa-
thological parameters listed in Table-1 or between 
any pairs of the four transporters (data not shown).

Prognosis according to expression status
During the follow-up, disease progression 

and death from any cause occurred in 26 (38.2%) and 
15 (22.1%) patients, respectively. As shown in Tables 
3 and 4, the effect of transporter expression status 
(low or high) in addition to several pathological 

Table 2 - Frequency of the sugar transporter expression according to staining intensity.

transporters / 
intensity

GLUT-1 GLUT-2 SGLT-1 SGLT-2

T N T N T N T N

0 0 0 0 0 0 1 (1.5) 22 (32.4) 2 (2.9)

weak (1,2) 0 37 (54.4) 41 (60.3) 31 (45.6) 46 (67.6) 33 (48.5) 43 (63.2) 34 (50.0)

strong (3,4) 68 (100) 31(45.6) 27 (39.7) 37 (54.4) 22 (32.4) 34 (50.0) 3 (4.4) 32 (47.1)

p-value <0.0001 0.1218 0.0515 <0.0001

no. of cases (%)
T = tumor; N = normal 
P-valus were determined by Fisher's exact test.

Table 3 - Univariate analysis for various potential prognostic factors in progression free and overall survival in non-
metastatic diseases.

Progression free survival Overall survival

No. pts HR 95% CI p-value No. pts HR 95% CI p-value
Nuclear grade(1, 2 vs. 3) 42 / 6 1.02 0.11- 9.17 0.9854 42 / 6 0.39 0.03 - 5.05 0.4719

pT stage (1, 2 vs. 3) 36 / 12 0.29 0.05 - 1.78 0.1669 36 / 12 0.23 0.02 - 2.96 0.2340

pV (0 vs. 1) 18 / 30 1.68 0.34 - 8.35 0.5197 18 / 30 0.98 0.09 - 
10.82

0.9875

GLUT-1 (low vs. high) 28 / 20 0.43 0.08 - 2.40 0.3234 10 / 38 0.93 0.08 - 
10.25

0.9505

GLUT-2 (low vs. high) 25 / 23 1.38 0.23 - 8.42 0.2244 25 / 23 0.56 0.03 - 8.98 0.6771

SGLT-1 (low vs. high) 12 / 36 3.03 0.51 - 18.14 0.2069 12 / 36 2.05 0.18 - 
23.89

0.5578

SGLT-2 (low vs. high) 41 / 7 3.45 0.63 - 18.92 0.1355 42 / 6 0.06 0.004 - 
0.99

0.0081

HR = hazard ratio; 95%CI = 95% confidential interval
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metastatic disease in that increased expression 
of SGLT - 2 in tumor tissue was associated with 
a shorter OS (Figure-2). Although the univariate 
analysis isolated only SGLT - 2 expression as a 
prognosticator, its significance still remained even 
when all parameters were placed into the multivariate 

Table 4 - Univariate analysis for various potential prognostic factors in overall survival in metastatic diseases.

No. pts HR 95% CI p-value

Nuclear grade (1, 2 vs. 3) 11 / 9 0.70 0.21 - 2.31 0.5593

pT stage (1, 2 vs. 3, 4) 9 / 11 0.40 0.10 - 1.51 0.1615

pV (0 vs. 1) 3 / 17 2.33 0.29 - 18.42 0.4104

pN (0 vs. 1, 2) 13 / 7 2.06 0.62 - 6.89 0.2303

GLUT-1 (low vs. high) 9 / 11 2.29 0.66 - 7.94 0.1784

GLUT-2 (low vs. high) 7 / 13 0.97 0.29 - 3.22 0.9630

SGLT-1 (low vs. high) 4 / 16 3.02 0.84 - 10.83 0.0756

SGLT-2 (low vs. high) 11 / 9 0.25 0.07 - 0.95 0.0280

HR = hazard ratio; 95%CI = 95% confidential interval

parameters on progression free (PFS) and overall 
survival (OS) were evaluated in non - metastatic 
and metastatic disease. None of the pathological 
parameters had prognostic significance. However, 
SGLT - 2 expression was shown to serve as a 
prognostic factor in both non - metastatic and 

Figure 2 - Survival curves according to SGLT - 2 expression in RCC tissue.

Patients were divided into two groups (low or high) based on the cutoff value determined by ROC analysis. Patients with higher SGLT - 2 expression showed poorer survival 
outcomes in both metastatic and non - metastatic disease states.

a) Overall survival curve according to SGLT - 2 expression in non - metastatic disease; b) Overall survival curve according to SGLT - 2 expression in metastatic disease.
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analysis in both non-metastatic (p = 0.049, HR 0.06) 
and metastatic diseases (p = 0.041, HR 0.25).

DISCUSSION

Increased glucose uptake is a key alteration 
associated with the high glycolytic rate in can-
cer cells, and reprogramming energy metabolism 
is considered one of the “hallmarks of cancer”. A 
representative mechanism of glucose uptake into 
cells is facilitative diffusion mediated by GLUTs. 
GLUT - 1 overexpression is well documented in 
cancer and is often associated with a poor prog-
nosis (8). Elevated GLUT - 1 expression was also 
demonstrated in RCC tissue, but its association 
with pathological parameters or prognosis has not 
been determined (9-12). Acceleration of glucose 
accumulation via GLUTs in cancer is the basis for 
clinical detection and staging by positron - emis-
sion tomography using (18F) fluorodeoxy - glucose 
(18F - FDG PET) (22). However, 18F - FDG PET does 
not appropriately detect some types of cancers, in-
cluding RCC, and its use for diagnosis and staging 
is not currently recommended in routine clinical 
practice (23). This may indicate that another class 
of glucose transporters not detected by 18F - FDG 
PET, such as SGLTs, could contribute to glucose 
utilization in these cancers. In fact, SGLT - 1 and 
SGLT - 2 are expressed in several types of cancer 
and may be involved in glucose transportation in 
tumor tissue (13-19).

The present study demonstrated constitu-
tive expression of four sugar transporters in the 
renal tubules by immunostaining. It has been de-
monstrated that diabetic patients may have their 
transporter patterns different from non - diabetics. 
According to the report based on the animal mo-
del, long - term DM condition resulted in signifi-
cant increase in GLUT - 1 level in the renal pro-
ximal tubules (23). On the other hand, it has been 
reported that in whole renal tissue obtained from 
human subjects with DM and non - DM, expres-
sions of SGLT - 1 / GLUT - 1 and SGLT - 2 / GLUT 
- 2 are coupled and slightly lower in DM patients 
as compared with well - matched people without 
DM (24). Another study using human renal biopsy 
specimens showed that the expression of SGLT - 1 
mRNA was markedly increased, while the level of 

GLUT - 2 and SGLT - 2 mRNA are downregula-
ted in the kidney of diabetic patients (25). Thus, 
the expression status of GLUT - 1 / GLUT - 2 and 
SGLT - 1 / SGLT - 2 in diabetic patients seems 
inconsistent compared with non - diabetic coun-
terparts among the studies. In the present study, 
expressions of the four sugar transporters in DM 
patients did not differ from those in non - DM 
patients (data not shown).

SGLT - 1 is highly expressed in the gas-
trointestinal tract and is the major transporter of 
glucose and galactose. SGLT - 1 is also expressed 
in the liver, lung, and kidney, while SGLT - 2 is 
selectively expressed in the kidney (26). Phlorizin, 
a non - selective but potent inhibitor of SGLT that 
also inhibits both renal reabsorption and intesti-
nal absorption of glucose, has antihyperglycemic 
effects, but is accompanied by severe gastrointes-
tinal symptoms (27). Selective SGLT - 2 inhibitors 
that block glucose reabsorption in the renal proxi-
mal tubules have recently been developed as an-
tidiabetics (28). Given that SGLT - 1 and SGLT - 2 
are expressed in various tumors, drugs that inhibit 
these transporters may be successfully used for 
anticancer therapy. Such clinical background in-
formation prompted us to investigate the expres-
sion patterns of GLUT - 1 and GLUT - 2 as well 
as SGLT - 1 and SGLT - 2 in RCC tissue, which 
are also expressed in the normal kidney, and to 
further evaluate possible associations with patho-
logical parameters and prognostic values.

There have been several studies on the 
GLUTs expression in RCC. Nagase et al. demons-
trated that immunohistochemical localization of 
GLUT - 1 was observed at the plasma membrane 
in RCC cells in most cases (84.6%), while seve-
ral cases (5.3%) showed positive staining in re-
nal tubules. Positive immunostaining in RCC cells 
has only been observed in clear cells, but not in 
spindle or granular cells (9). Immunohistochemi-
cal GLUT - 1 expression patterns have also been 
investigated in association with hypoxia inducible 
factor - 1α (HIF-1α). Most patients with clear cell 
RCC have high GLUT - 1 staining and a significant 
correlation with HIF - 1α, suggesting the role of 
GLUT - 1 as a rapid energy deliverer under HIF-1α 
control to maintain the proliferative characteris-
tics of tumors (10). Comprehensive immunohisto-
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chemical evaluation of GLUT - 1 expression was 
conducted using 228 RCC samples. A vast majori-
ty (86.2%) of clear cell RCC showed strong, diffuse 
staining of tumor cells in a membranous pattern, 
while the minority of other RCC types had weak 
staining with a cytoplasmic pattern (11). Suganu-
ma et al. examined GLUT gene expression at the 
mRNA level and showed higher GLUT - 1 but lo-
wer GLUT - 4, 9, and 12 expression in clear cell 
RCC tissues compared with normal tissue (12). 
GLUT - 2 levels were not different between nor-
mal and RCC tissues. Despite different methods 
of detection, GLUT - 1 and GLUT - 2 expression 
patterns in normal and tumor tissues were si-
milar to our results. A recent exhaustive meta 
- analysis demonstrated that GLUT - 1 overex-
pression was associated with poor survival in 
most solid tumors (8), although GLUT - 1 status 
appears to be unrelated to pathological factors 
or prognosis of patients with RCC according to 
limited data (10, 11). Similarly, both GLUT - 1 
and GLUT - 2 expression was unrelated to any 
pathological variables as well as patient survi-
val in the present study.

Data regarding SGLT expression in can-
cer are scarce. A pioneer study demonstrated 
that sodium - dependent sugar cotransporter 
expression in HT29 colon cancer cells was mo-
dulated by addition or deprivation of glucose 
in culture medium (29). The first study mea-
suring SGLT - 1 and SGLT - 2 gene expression 
in human tissue was performed using autopsied 
samples from normal lung and primary lung 
tumors together with their metastatic lesions. 
SGLT - 1 and SGLT - 2 expression was similar 
between lung cancer and paired normal tissue. 
SGLT - 2 expression was significantly higher in 
metastases than in primary tumors, while SGLT 
- 1 expression was unchanged, suggesting that 
SGLT - 2 plays a role in glucose uptake in me-
tastatic lesions in lung cancer (13). SGLT - 1 
expression, but not SGLT - 2, was observed in 
short - term cultures of head and neck squa-
mous cell carcinoma (HNSCC) by RT - PCR. 
SGLT - 1 mRNA expression preferentially oc-
curred in cultures originating from moderately 
and well differentiated tumor cells. SGLT - 1 
immunostaining was also restricted to differen-

tiated tumor tissue, indicating differentiation - 
dependent SGLT - 1 expression in HNSCC (14).

Although SGLT is overexpressed in tu-
mor tissue, its clinical significance has yet to 
be established. In pancreatic adenocarcinoma, 
high SGLT - 1 expression was significantly 
associated with longer disease - free survival 
and better overall survival (15). Likewise, high 
SGLT - 1 levels were associated with improved 
survival after chemo - radiotherapy in patients 
with cervical cancer (16). In contrast, SGLT - 1 
expression was positively associated with tumor 
stage, and SGLT - 1 overexpression was an inde-
pendent biomarker for poor prognosis in patients 
with ovarian cancer (17). SGLT - 1 levels had no 
impact on prognosis, although overexpression 
was related to advanced clinical stages in colo-
rectal cancer (18). In the present study, neither 
SGLT - 1 nor SGLT - 2 expression was related to 
pathological variables in RCC tissue. Moreover, 
SGLT - 1 expression status was not associated 
with patient prognosis. SGLT - 2 protein levels 
successfully predicted survival for patients with 
RCC, regardless of metastasis. None of the pa-
thological parameters were determined to have 
prognostic significance in both non - metastatic 
and metastatic disease. Because metastasis was 
the only remaining independent prognostic fac-
tor in whole patients by multivariate analysis 
(data not shown), the prognostic power of pa-
thological variables was lost when analyzed se-
parately based on metastatic status. We propose 
that increased SGLT - 2 expression is associated 
with a poor prognosis in clear cell RCC. This may 
support a promising therapeutic strategy against 
RCC using agents that target SGLT - 2. Scafo-
glio et al. demonstrated functional expression of 
SGLT - 2 using SGLT - specific α - methyl - 4 
- deoxy - 4 - 18FDG in pancreatic and prosta-
te cancers. Functional activity was blocked by a 
specific SGLT - 2 inhibitor, dapagliflozin, which 
is clinically used as antidiabetics (20). While this 
approach may be applicable to RCC, it is beyond 
the scope of this study and should be investiga-
ted in future research.

The present study has several limitations. 
The retrospective nature of the study and a small 
number of patients are major limitations. Given 
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the small subset of patients, the results may be 
considered suggestive and hypothesis - genera-
ting rather than conclusive. Thus, future confir-
matory studies will be necessary to define the 
findings. In addition, despite our efforts to select 
representative areas in the tumor tissue, intra - 
tumor heterogeneity is an unavoidable limitation 
in studies using archival RCC samples.

CONCLUSIONS

 We for the first time investigated SGLT 
expression by immunostaining in RCC tissue and 
raised the possibility that increased SGLT - 2 ex-
pression is associated with unfavorable outcomes. 
The prognostic implications of SGLT - 2 suggests 
that SGLT - 2 inhibitors may be useful in trea-
ting RCC. In tumors expressing SGLT - 2, potent 
selective SGLT - 2 inhibitors may decrease gluco-
se uptake, disrupt glycolysis, and suppress tumor 
growth without harmful side effects, as they are 
already used to safely treat diabetes. These issues 
deserve further investigation to pave the way for 
novel therapeutic approaches against RCC.

ABBREVIATIONS

GLUTs = glucose transporters.
SGLTs = sodium - dependent glucose transporters
RCC = renal cell carcinoma
18F - FDG = [18F] fluorodeoxy - glucose
PFS = progression free survival
OS = overall survival
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INTRODUCTION

Laparoscopic pyeloplasty usually includes 
double-J stenting to allow adequate urine drain-
age and suturing and to prevent recurrent stric-
tures during anastomotic healing. It is still a con-
troversial issue to insert a double-J stent using 
an antegrade vs. a retrograde approach during 
laparoscopic pyeloplasty (1). We prefer to perform 
applying a double-J stent via antegrate approach 

such as most of the authors. Sometimes double-J 
stent insertion during laparoscopic pyeloplasty, is 
a difficult and time-consuming process because of 
the flexibility and coiled distal ends of the stent it-
self, the limited bending angle of the laparoscopic 
instruments, and the narrow laparoscopic visual 
field (2). Several techniques were defined to per-
form a double-J stent with an antegrade approach 
during laparoscopic pyeloplasty. In these tech-
niques usually authors insert a guidewire through 
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ABSTRACT
 

Introduction: Double-J stent insertion during laparoscopic pyeloplasty is a difficult and 
time-consuming process and several techniques were defined to perform a double-J 
stent with an antegrade approach. In this study we present the technique (PICA) of 
antegrade double-J placement during laparoscopic pyeloplasty by using 14 gauge in-
travenous cannula. 
Surgıcal technıque: After we complete the suturing of the posterior wall of the anas-
tomosis during laparoscopic pyeloplasty, we first puncture the abdominal wall with a 
14-gauge “intravenous cannula” from a location that provides most suitable angle for 
inserting the double-J stent into the ureter. We remove the metal needle of the cannula, 
and the sheath which has an inner diameter of 5.2F remains over the abdominal wall. 
The double J stent is then advanced from inside the cannula sheath to the intraperito-
neal area; under laparoscopic imaging the stent is gently grasped at its distal end using 
an atraumatic laparoscopic forceps to insert it into the ureter. The stent is then pulled 
down to its proximal end, and after the guidewire is removed, the proximal end of the 
double-J stent is placed inside the renal pelvis with an atraumatic forceps. With this 
technique we can apply the double-J stent in just one step. Additionaly we can use a 
14-gauge IV cannula sheath as a trocar when needed during laparoscopic pyeloplasty 
to retract an organ or reveal an anastomosis line. 
Comments: Our new technique of antegrade double-J placement during laparoscopic py-
eloplasty by 14 gauge intravenous cannula sheath, is very easy and quick to perform.
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the 14 gauge cannule, 18 gauge cannula, J-tube 
or a 5mm port into the ureter down to the bladder 
and then they advanced a double-J stent over the 
guidewire. In all these techniques double-J inser-
tion is completed by multiple steps (3-5). Herein, 
we report our new technique of antegrade dou-
ble-J placement during laparoscopic pyeloplasty 
by 14 gauge intravenous cannula sheath, which 
overcomes the limitations of other techniques and 
is very easy and quick to perform. Also, after dou-
ble-J placement, intravenous cannula sheath can 
be used as a trocar to retract an organ or reveal an 
anastomosis line.

SURGICAL TECHNIQUE

 Laparoscopic dismembered pyeloplasty is 
performed by transperitoneal technique in all pa-
tients at our institution. Usually three trocars are 
introduced with the telescope port located in an 
umbilical position. After pelvic reduction and the 
spatulation of the ureter, we place the first corner 
suture between the renal pelvis and the spatulated 
ureter. Next, we complete the suturing of the pos-
terior wall of the anastomosis. At this stage we 
first puncture the abdominal wall with a 14-gauge 
“intravenous cannula” from a location that pro-
vides most suitable angle (mostly cephalad to the 
anastomotic site) for inserting the double-J stent 
into the ureter (Figure-1A). We remove the metal 
needle of the cannula, and the sheath which has 
an inner diameter of 5.2F remains over the ab-
dominal wall. We assemble a double-J stent ex-

tracorporeally that is comprised of the closed end 
double-J stent (up to 4.8F caliber), a guide wire, 
a pusher, and a clip (Figure-1B). The assembled 
stent is then advanced from inside the IV cannula 
sheath to the intraperitoneal area; under laparo-
scopic imaging, the stent is gently grasped at its 
distal end using an atraumatic laparoscopic for-
ceps to insert it into the ureter (Figure-1C). The 
stent is then pulled down to its proximal end, and 
after the guidewire is removed, the proximal end 
of the double-J stent is placed inside the renal pel-
vis with an atraumatic forceps. All these steps are 
completed in a few minutes (maximum 3, 5 min-
utes in last 10 patients). Unlike in the other tech-
niques, we can apply the double-J stent in just one 
step. After we place the stent, we insert a plug at 
the external end of the sheath to prevent air leaks. 
An important component is that we never remove 
the sheath because we may be able to use this 
sheath during surgery as a trocar, a procedure 
that we will describe in the next paragraph.

 Laparoscopic renal surgery is usually 
performed with three trocars. However, some-
times a fourth trocar is needed for suction or re-
traction. In our technique, we use a 14-gauge IV 
cannula sheath as a trocar when needed during 
laparoscopic pyeloplasty, especially in pediatric 
patients. As we described in the previous para-
graph, we place a 14-gauge IV cannula sheath 
for inserting the double-J stent, and after we 
have inserted the stent, we do not remove the 
sheath. During the later stages of the operation, 
we insert a forceps (up to a 5F caliber) when 

Figure 1 - (A) IV cannula (14G) is performed from a suitable location. (B) The assembled stent is advanced from inside the 
IV cannula sheath. (C) Under laparoscopic imaging the stent is gently grasped at its distal end to insert it into the ureter.

A B C
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necessary from inside the sheath to retract an 
organ or reveal an anastomosis line (Figure-2A). 
These forceps are usually used with ureteroreno-
scopes or pediatric cystoscopes. Therefore, when 
an additional trocar is needed, we can almost 
always solve the problem with the IV cannula 
sheath that is already applied for the double-J 
stent insertion. Hereby; “kill two birds with one 
stone” as said in a Turkish proverb. This trocar 
caliber (2.2mm) is the smallest mentioned in the 
literature.

COMMENTS

 Endourologic surgery has witnessed in-
credible developments, particularly in the field 
of minimally invasive surgery, which includes 
percutaneous stone removal, transurethral tre-
atment of urinary stones, laparoscopic surge-
ries, and robot-assisted laparoscopic surgeries. 
Based on these developments, a significant va-
riety of the armamentarium has increased in 
urology practice. As a result, the costs of uro-
logic management have exploded which had a 
negative impact on future developments. Despi-
te these technological innovations, some simple 
instruments that are still very useful in daily 
practice may be overlooked. Many authors have 
described simple solutions that can be carried 
out during minimally invasive surgery that lo-
wer the cost of treatments. For this purpose we 
have a simple and easy suggestion by this study.

 Intravenous (IV) cannulas are cheap, 
small, and readily available catheters that are 
mostly used in daily medical practice for peri-
pheral venous access for the administration of 
intravenous fluids and medications and also for 
obtaining blood samples. Such devices are avai-
lable in various gauges (16-24 gauge), lengths 
(25-45mm), compositions, and designs. IV can-
nulas consist of a transparent sheath, a metal 
needle, and a plug at the end of the metal need-
le. In addition to the traditional purposes in our 
urologic practice, we used IV cannulas in seve-
ral pediatric endourologic surgeries (access ne-
edle during pediatric PNL, microsheath during 
pediatric microperc, renal drainage during pe-
diatric microperc, microsheath during pediatric 

percutaneous cystolithotripsy). Additionally, we 
use IV cannula as a trocar for double-J catheter 
insertion and also for retraction during laparos-
copic pyeloplasty with this technique.

 There are several methods in the lite-
rature that use either antegrade or retrograde 
approaches. In techniques that employ an an-
tegrade approach, surgeons firstly puncture the 
abdominal wall with a cannula or an access ne-
edle to advance a guide wire into the ureter and 
then remove the cannula or needle and lastly 
insert the double stent over the guidewire. Ho-
wever, in our technique, after we puncture the 
abdominal wall with a 14-gauge IV cannula at 
an appropriate location, we insert an assembled 
double-J stent (stent + guidewire + pusher + 
clip) inside the cannula and through the ureter 
in a single step. As a departure from the other 
techniques, we do not remove the cannula be-
cause of the possibility that it will be required 
for another situation (manipulation of the stent, 
reapplication of the stent, etc.). Finally, we can 
use IV cannulas during laparoscopic surgery 
as additional trocars. We do not remove the IV 
cannula during laparoscopic pyeloplasty and if 
needed, we insert a forceps inside this cannula 
to hold the tip of the suture during the suturing 
of an anastomosis. During both adult and pedia-
tric laparoscopic surgery, we use 14-gauge IV 
cannulas for slight retraction if needed (Figure-
-2B). Thus, the cannula prevents the use of an 
additional trocar just for simple retraction. At 
the end of the surgery, the cannula leaves no 
visible scarring. As far as we are aware, this is 
the smallest trocar defined in the literature.

In conclusion, an IV cannula is the smal-
lest Amplatz sheath, is the smallest access needle, 
can act as the smallest laparoscopic trocar, and is 
the cheapest instrument by far for pediatric en-
dourology. Despite its small size, it can achieve 
great things. In brief, our new technique of an-
tegrade double-J placement during laparoscopic 
pyeloplasty by 14 gauge intravenous cannula she-
ath is very easy and quick to perform.

ABBREVIATIONS

IV = Intravenous
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Figure 2 - (A) A 5F forceps that is inserted inside of the IV cannula sheath is used to retract anastomosis line during suturing. 
(B) A 5F forceps that is inserted inside of the IV cannula sheath is used to retract spleen during left renal laparoscopic surgery.
Video presentation: The video presentation shows details of antegrade double-J placement during laparoscopic pyeloplasty 
by 14 gauge intravenous cannula sheath, and also shows the use of intravenous cannula sheath as a trocar to retract an organ 
or reveal an anastomosis line during laparoscopic urologic surgery.
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CHALLENGING CLINICAL CASES

CT-guided minimally-invasive penile fracture repair
_______________________________________________
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

We present the case of a 28 year old patient with an incomplete tear of the tunica al-
buginea occurred after having sexual intercourse in the female superior position. The 
diagnostic assessment was performed first clinically, then with CT, owing to its high 
resolution, allowed to exactly detect the tear location leading to precise preoperative 
planning. After adequate diagnosis through imaging and proper planning, the patient 
was performed a selective minimally invasive surgical approach to repair the lesion. 
The patient had good erection with no angular deformity or plaque formation after a 
3-month follow-up.

INTRODUCTION

Penile fracture is a rare clinical entity that 
represents a urologic emergency, defined as uni-
lateral or bilateral rupture of tunica albuginea of 
corpora cavernosa. The most common mechanism 
of injury is non-physiologic bending of an erect 
penis during sexual intercourse (1). The patient 
experiences a sudden cracking sensation and se-
vere pain. The erection resolves immediately, and 
subsequently penis will be severely edematous, 
congestion, and stays angulated toward the una-
ffected side resulting in a characteristic appearan-
ce resembling an eggplant.

Although the clinical diagnosis is often 
straightforward, preoperative medical imaging 
can show any associated complication (2-4). Ima-
ging modalities such as ultrasound, cavernosogra-
phy, retrograde urethrography, magnetic resonan-
ce imaging (MRI), and computed tomography (CT) 
may be of helping determining the exact site of 
tunica lesion preoperatively and customizing the 
surgical repair (5, 6).

Ultrasound is most commonly used for 
early diagnosis (7). However, the low sensitivi-
ty for small tear of the tunica albuginea and the 
high operator dependence are major limitations. 
Retrograde urethrography and cavernosography 
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are rarely performed because of invasive opera-
tion. Although MRI may represent the extension 
and the exact tear of the tunica albuginea, it is 
not convenient for emergency patients. CT can 
be performed at emergency and plays a key role 
for treatment planning. CT high resolution images 
permit to distinguish a real tunica albuginea rup-
ture, from a false rupture due to a dorsal vein tear 
or an isolated intracavernous hematoma.

To our knowledge, ultrasound and MRI 
findings of penile fracture have been previously 
reported in the literature. However, limited infor-
mation is available concerning CT findings of pe-
nile fracture. As a result, we present a case report 
on CT-guided minimally-invasive penile fracture 
repair.

Case report
A 28-year-old man presented to our me-

dical center with pain and asymmetric penile 
swelling, following a penile injury sustained 1 
hour previously. He described having sexual in-
tercourse in the female superior position when, 
on attempting penetration, his penis bent sharply 
against his partner’s thigh. He noticed a ‘snap’ in 
the left side of his penis, associated with severe 
pain, discoloration and deformation. The penis 
then began to swell and marked bruising develo-
ped along the shaft, eventually tracking down into 
the scrotum. He was able to void normally and 
had not noticed blood in his urine. On physical 
examination, the patient had a grossly deformed 
penis with swelling and deviation to the right (Fi-
gure-1). There was no microscopic hematuria on 
dipstick urinalysis and urethral imaging was, the-
refore, not performed. Axial CT image demonstra-
ted unilateral 0.8cm × 1.4cm area of tear of the 
left lateral tunica albuginea with adjacent hema-
toma. The penile shaft deviates to the right side. 
The imaging findings were confirmed at surgery 
(Figure-2).

The patient was transferred to the operating 
room where, under general anesthesia, a defect in 
the middle of the left corpus cavernosum could be 
palpated by rolling a finger over the hematoma. He 
was treated by surgical exploration, evacuation of 
the haematoma and repair of the ruptured tunica 
albuginea using absorbable sutures (Figure-3). The 

patient had good erection with no angular deformi-
ty or plaque formation after a 3-month follow-up.

DISCUSSION

The underlying pathology of penile fractu-
re is rupture of the corpus cavernosum of an erect 
penis (8, 9). During erection, the tunica albuginea 

Figure 1 - Twenty-eight year-old man with penile fracture. 
Clinical photograph showed a markedly swollen, purple and 
painful penis resembling an eggplant.

Figure 2 - Twenty-eight - old man with penile fracture. Axial 
CT image obviously demonstrated unilateral 0.8cm x 1.4cm 
area of tear of the left lateral tunia albuginea with adjacent 
hematoma. Arrows indicate the free edges of tunica defect 
and asterisks show the associated hematoma.
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is stretched / thinned, and if put under strain by 
manipulation, the firmly engorged corpus breaks 
through, leading to penile fracture.

It is difficult to estimate the incidence of 
penile fractures: a review of 1.600 cases repor-
ted in the literature, showed a higher prevalence 
in Asian and Middle-Eastern countries. Vigorous 
sexual intercourse is considered to be the main 
cause of penile fractures in the Western world. 
Other causes are the following: non-physiologic 
penile bending, rolling over in bed with an erect 
penis and sport injuries with flaccid penis. In Mi-
ddle Eastern countries the most frequent reported 
cause of penile fracture is a self-inflicted practi-
ce called Taghaandan which consists of snapping 
and bending the erect penis to achieve a rapid de-
tumescence (10).

There are several penile fracture reports 
which are about the surgery procedure. Surgical 
treatment must be planned as soon as possible to 
avoid postoperative erectile dysfunction (11, 12). 
However, limited information is available concer-
ning the CT findings of penile fracture. CT may 
precisely demonstrate the presence, location, and 
extent of the tunical tear, which manifests as dis-
continuity of the tunica albuginea (13). As a re-

sult, CT could save the surgical exploration time. 
So it is necessary for a preoperative evaluation 
with the imaging technique, though penile fractu-
re can be diagnosed from the history and physical 
examination.

In this case, penile fracture occurred as in-
tercourse in the female superior position when, on 
attempting penetration, the patient’s penis bent 
sharply against his partner’s thigh. In our patient, 
after detecting the location of the rupture with CT, 
he was treated by surgical exploration, evacuation 
of the haematoma and repair of the ruptured tu-
nica albuginea using absorbable sutures, avoiding 
unnecessary circumcision, reducing the risk for 
necrotic and sensitivity complications.

 To our knowledge, CT-guided minimally-
invasive penile fracture repair has not been previ-
ously reported in the literature. In such case, CT 
would facilitate prompt diagnosis and early treat-
ment, maximizing the chance of a good long-term 
clinical outcome. So, penile fracture is a condi-
tion that requires accurate diagnosis for treatment 
planning. Though MRI is a radiation free alter-
native and the best radiological tool in terms of 
soft tissue resolutions compared to CT, CT imag-
ing provides the key information to offer the best 
treatment minimizing risks of complications at 
emergency.
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CASE PRESENTATION

 A 45 - year - old male patient presented 
with pain in left flank and voiding lower urinary 
tract symptoms (LUTS) for the last 12 months. He 
also presented history of several episodes of urinary 
tract infections (UTI) in the last 2 years. There was a 
non - documented history of undergoing left open 
pyelolithotomy for left renal calculus 5 - years ago. 
Apart from a scar present in left flank region, the 
rest of the general physical examination was un-
remarkable. Routine blood / urine examination re-
vealed normal haemoglobin, blood counts, kidney 
function tests, random blood sugar levels and pre-
sence of 20 - 25 pus cells / hpf. Urine culture exami-
nation revealed presence of E coli (> 105 CFU / ml). 
Imaging with X - ray and ultrasound of KUB region 
demonstrated completely encrusted double - J ure-
teral catheter with giant stone formation (45 mm) 
at distal bladder end resembling a “hockey - stick” 
(Figure-1). After proper counselling and consent, 
the patient underwent removal of encrusted ureteral 
catheter by combined endourological approaches 
- cystolithotripsy (CLT), retrograde ureteroscopic li-
thotripsy (URSL) and percutaneous nephrolithotrip-
sy (PCNL) performed in two sessions. Post - operati-
ve period was uneventful. At 3 - months follow-up 
there is no evidence of any radio - opaque shadow 
in X Ray KUB (Figure-2).

DISCUSSION

 Double - J ureteric catheters are an indis-
pensable part of urology. Close follow-up of these 

A severely encrusted forgotten double - J ureteral catheter 
with giant stone formation
_______________________________________________
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Figure 1 - X ray KUB image depicting completely encrusted 
double - J ureteral catheter with giant stone formation at distal 
bladder end resembling a “ hockey - stick”(red arrow).

patients is mandatory to prevent long - term com-
plications arising from prolonged in situ ureteral 
catheter such as worsening of hydronephrosis, 
infections, encrustations, stent migration and re-
nal damage (1). Combined use of endourological 
approaches (CLT, URSL, PCNL etc.) may be requi-
red for successful management of forgotten and 
severely encrusted ureteral catheter (2). X ray KUB 
along with non - contrast computerized tomogra-
phy (NCCT) can act as valuable imaging modalities 
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for evaluation of encrusted and forgotten ureteral 
catheters. The best way to minimise the burden 
of encrusted and forgotten ureteral catheters is to 
prevent them by developing a strong recall sys-
tem. The data pertaining to patient’s name, address, 
contact number / e-mail id, expected date of urete-
ral catheter removal must be stored within the hos-
pital. Patient and their relatives must be thoroughly 
counselled regarding the need, expected complica-
tions and timely removal of ureteral catheters. Use 
of a computerized warning and stent retrieval sys-
tem can be made for the defaulters (3).
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ABSTRACT         _______________________________________________________________________________________

Robot - assisted radical prostatectomy is commonly performed transperitoneally (tRARP), although the extraperitoneal 
(eRARP) approach is a safe and effective alternative that may be preferred in certain situations. We developed a novel 
method of direct access into the space of Retzius with a visual obturator port (VisiportTM) for laparoscopic or robotic 
prostatectomy.
We present an instructional video of extraperitoneal pelvic access for eRARP with both internal and external camera 
views. The patient is first placed in lithotomy and 15° Trendelenburg position. The camera is inserted infraumbilically and 
angled caudally. The pre-peritoneal space is accessed through the anterior rectus fascia using a VisiportTM (Covidien, $ 
60 www.esutures.com), and the working space is developed with a kidney - shaped balloon OMSPDBS2TM (Covidien, $ 49 
www.esutures.com). After the space is insufflated, subsequent trocars are angled in extraperitoneally under direct vision. 
The average time from incision to final port placement after a learning curve of about 50 cases is 8 minutes (IQR 7-10).
 We have performed over 1.000 cases using this technique and eRARP has become our procedure of choice. Our 
last 500 + cases were performed robotically. Approximately 10% of the time peritoneotomies were noted, but rarely did 
these require conversion to tRARP. There have been no bowel or other abdominal organ injuries, major vascular or other 
complications in any of these cases.
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ABSTRACT         _______________________________________________________________________________________

Introduction: The buried penis, if not treated before adolescence, will lead to psychological and physical disorders 
in adulthood. Therefore, early surgical intervention is necessary. At present, the common surgical methods include 
the penile corpus fixation, the Johnson’s operation, the Devine’s method, the modified Devine’s method, Shiraki’s 
method, etc. However, we found that these traditional surgeries showed various postoperative complications, such 
as long-term prepuce edema, avascular necrosis of skin flaps, stenotic prepuce, scarring, and poor appearance. 
This video shows the main technical steps of our innovative surgical procedure “Six Stitch” (SS) method for the 
buried penis.
Materials and Methods: The designation of the so-called SS method was based on the total knots made (six knots 
were made for the SS procedure).
After the crura penis was fully exposed via a longitudinal incision at the penoscrotal junction, at the 2 o’clock 
position (around the penis), the superficial layer of albuginea of the crura penis was sutured to the prepubic liga-
ment with 2-0 non-absorbable sutures to prevent the retraction of the penis (the 1st knot). The same procedure was 
used for the 10 o’clock position (the 2nd knot); At the 2 o’clock position, the skin and subcutaneous tissue at the 
pubic mound were sutured to the prepubic ligament to reconstruct the appearance of dorsum penis (the 3rd knot). 
The same procedures were used for the 10 o’clock position (the 4th knot). At the 5 o’clock position, the ventral 
albuginea was sutured to the tunica dartos and subcutaneous tissue at the penoscrotal junction to reconstruct the 
penoscrotal angle (the 5th knot). The same procedures were used for the 4 o’clock position (the 6th knot). Finally, the 
gloved prepuce was reset and circumcision was conducted if the redundant prepuce existed.
Results: We have done a total of 64 cases of SS procedures for concealed penis; mean length improvement was 3.8 
± 0.5 cm, with a satisfying 95 percent (61 / 64), which was much longer than the outcome of the above-mentioned 
methods. Mean operative time was 62.3 ± 12.1 minutes, and there was no serious intraoperative or postoperative 
complication (only 2 presented scar hyperplasia at the incision site).
Conclusions: In conclusion, after the SS procedure, patients with buried penis can acquire an almost 4 cm improve-
ment of penile length and covert incision at the midline of the scrotum, with an acceptable and low incidence of 
adverse events. This safe and effective procedure may be a viable option for the surgical management of pediatric 
and adult buried penis.
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ABSTRACT

Introduction and objective: Local prostate cancer recurrence is usually treated with salvage radiation (sRDT) with or with-
out adjuvant therapy. However, surgical resection could be an option. We aim to present the surgical technique for robot 
- assisted laparoscopic resection prostate cancer local recurrence after radical prostatectomy (RP) and sRDT in 2 cases.
Patients and method: First case depicts a 70 year - old man who underwent RP in 2001 and sRDT in 2004. Following ad-
juvant therapy, patient had biochemical recurrence. MRI showed a solid mass in the prostatic fossa close to vesicourethral 
anastomosis, measuring 2.1 cm and PET / CT revealed hyper caption significant uptake in the prostatic fossa. Second case 
is a 59 year - old man who underwent RP in 2010 and sRDT in 2011. Again, patient presented with biochemical recur-
rence. PET / CT showed hyper caption in the prostatic fossa. Biopsy conformed a prostate adenocarcinoma. Both patients 
underwent robot - assisted extended pelvic lymph nodes dissection and local recurrence resection. A standard 4 robotic 
arms port placement was utilized.
Results: Both procedures were uneventfully performed in less than 3 hours and there were no complications. Pathologi-
cal examination showed a prostate adenocarcinoma Gleason 7 and 8 in the first and second case, respectively; surgical 
margins and lymph nodes were negative. After 6 months of follow-up, continence was not affected and both patients 
presented with PSA < 0.15 ng / mL.
Conclusion: Robot - assisted laparoscopic resection of prostate cancer local recurrence after RP and sRDT detected by 
PSMA PET / CT seems to be safe in experienced hands. It may postpone adjuvant therapy in selected cases.
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ABSTRACT         _______________________________________________________________________________________

Introduction: Laparoscopic donor nephrectomy (LDN) has become the standard of care and popular among most of the 
transplant centres across the globe.
Objective of this video is to report different vascular injuries, their management during LDNs and propose risk reduction 
strategies.
Patient and methods: This was a retrospective analysis of all the LDNs performed between January 2011 and March 2016. 
All donor nephrectomies were performed laparoscopically by transperitoneal route, under ideal operative conditions by 
expert laparoscopic surgeons and by novice surgeons.
Results: 858 LDNs (left, n = 797; right, n = 61) were performed during the study period with 5 cases of vascular injuries. 
Mean (SD) donor age was 45.5 (± 10.76) years and the operative time was 165 (± 44.4) min. Of these five cases, two had 
renal vein injury, while the three others had renal artery, inferior vena cava and aortic injury (one each). Four injuries 
occurred during left LDN and only one during a right LDN. Vascular injuries were managed using the Rescue stitch or 
metallic clips as indicated. Risk reduction strategy was developed to avoid vascular injuries during LDN, which include 
- meticulous attention to port placement, addition of fourth port, complete dissection of upper pole and pedicle before 
clipping, and judicious use of ultrasonic diathermy.
Conclusions: Careful evaluation of computed tomography angiography just before surgery will act like a global position-
ing system (GPS) for the operating surgeon. Rescue stitch is a saviour. Not to panic and being well versed with the risk 
reduction strategies of laparoscopy and rescue measures is of paramount importance.
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To the editor,

Kidney transplantation is the treatment of choice for eligible patients who have reached end 
stage renal disease (ESRD). It significantly improves patient survival and quality of life, and reduces 
cost of health care when compared to dialysis. Six decades of success in the field of transplantation 
have made it possible to save thousands of lives every year. However, we have been facing an ever 
- growing shortage of organs in the recent years. The supply of kidneys available for transplanta-
tion has not come close to an ever - increasing demand for transplantation. In the United States 
there are currently more than 100.000 patients waiting for kidney or kidney - pancreas. However, 
the supply of kidneys that stagnated around 16.000 to 17.000 per year (10.000 - 11.000 deceased 
donor and around 6.000 live donor kidneys per year) in the decade between 2004 and 2014 has since 
then increased to near 20.000 kidneys in 2017, predominantly secondary to increased availability of 
deceased donor kidneys from drug overdose deaths (opioids addiction crisis) in the USA (1, 2). There 
has been a decline in the annual number of living donor kidneys from a peak of 6.648 in 2004 to 
only 5.813 in 2017. Moreover, while only 20% of the half million dialysis patients in USA make it 
to transplant wait list, of them 5.000 die each year waiting (an annual mortality rate of around 7% 
among patients waiting for a kidney) (1). The ever - widening gap between demand and supply has 
resulted in an illegal black market and unethical transplant tourism of global proportions (3, 4).

The global organ crisis has led to transplant tourism and a black market in kidneys that cre-
ates dangerously high risks for all involved. Rich patients from the United States, Canada, Europe, 
Japan, Australia, Israel, Saudi Arabia, and Oman travel to countries like China, the Philippines, Paki-
stan, India, Brazil, Bolivia, Iraq, Moldova, Peru, Turkey, and Colombia, and pay black market brokers 
tens to hundreds of thousands of dollars to buy kidneys (3, 4). These kidneys are obtained from ex-
ecuted prisoners (around 90% of kidneys in China) or illegally obtained from desperately poor locals, 
with no guarantee that they will be informed of the medical or legal risks they are taking. The trans-
plants are often performed under unsafe conditions without proper donor and recipient evaluation. 
Under such circumstances, recipients are at risk of getting suboptimal organs, transferable diseases 
(Hepatitis B, Hepatitis C, HIV) and run a high risk that organ traffickers will cheat them. There is even 
a chance that they will be prosecuted for illegal activity once they return to their home countries. 
Donors run the highest risks, they go without adequate post - operative care, are frequently cheated 
by organ brokers, and lack any form of legal support if cheated or mistreated. Moreover, they run the 
risk of being arrested for having participated in an illegal activity.

 The Iranian Model of regulated incentivized live kidney donation has evolved over the 
past 35 years and provides an example of a nation willing to take a novel approach to solving its 
kidney shortage (5-7). The result of the Iranian Model has not always been positive but, to its credit, 
the Iranian medical community has responded by continually adjusting the system to deal with 
problems as they arose - banning organ sales to foreigners, demanding more government benefits 

The iranian model as a potential solution for the current 
kidney shortage crisis
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for both donors and recipients, and providing ever more comprehensive guidelines for the donor 
vetting process (8, 9). Health authorities in Iran should continue to improve the system by alleviat-
ing the shortcomings of their program and through more vigilant enforcement of the existing laws, 
regulations, and guidelines. The system is clearly in need of better pre - donation evaluation and long 
- term follow-up of donors, as well as more social support networks for donors, life - long health 
insurance, and more financial compensation for donors. The Iranian Model has achieved several 
important milestones that other nations should learn from:

1 - Created a legal structure for enforceable donor / recipient contracts.
2 - Provided guidelines to help ensure informed consent for donors and their next of kin.
3 - Licensed NGOs (Anjomans) to provide free assistance to both recipients and donors in 

brokering transplant deals and applying for related government and charitable benefits.
4 - The requirement of the same citizenship between donors and recipients to prevent trans-

plant - tourism and protect Iran’s own ESRD patients from being excluded in favor of 
potentially higher paying foreigners.

5 - Initiated important data collection and studies to evaluate its system of paid donation.
6 - Funded through the government, all transplant related medical care cost is covered.
7 - Requirement that transplantations be performed at university hospitals and by qualified 

transplant teams.

As a result of all these achievements, unlike anywhere else in the world, everyone who medi-
cally qualifies for a transplant in Iran can begin the process for getting one, and in some regions of 
the country there is even a waiting list for people who want to donate. While there is much room to 
improve the Iranian Model of regulated incentivized live kidney donation, with some significant re-
visions, the Iranian Model could serve as an example for how other countries could make significant 
strides to lessening their own organ shortage crises.

 An important objection to the Iranian Model has been that it allows coercion of the poor 
because of their poverty by the rich. The question to keep in mind is what such potential donors will 
do if deprived of the opportunity to donate in exchange for a reasonable financial incentive. What 
could they do instead to alleviate their financial predicament, prevent impending homelessness, 
help a sick relative, or avoid imprisonment for failure to pay a tort judgment? What other courses 
of action are available and at what cost to themselves and to the society? If the alternatives were 
incarceration, loss of a loved one, stealing, murder, drug trafficking, suicide, or homelessness, then 
donating a kidney in exchange for a fair financial incentive and saving a life would be a more rea-
sonable and honorable choice, even if the relief is partial or temporary.

 Another important objection to a legal system of regulated government incentivized 
living unrelated kidney donation is that it will result in disappearance of altruistic living related and 
deceased donor donations. However, the experience in Iran has shown that with the improvement 
in the required infrastructure the percentage of deceased kidney transplantations has increased over 
time (10, 11). Moreover, availability of a living unrelated kidney transplantation reduces the potential 
emotional coercion and ill family dynamics, as well as, potentially jeopardizing a family member 
who may have a similar genetic or environmental predisposition to chronic kidney disease.

 In order to alleviate some of the short comings of the Iranian Model, the direct financial 
relationship between the potential donor and recipient should be avoided by either changing the cur-
rent scheme to a fully government compensated system, or alternatively by creating an organ bank 
run by state health authorities (Kidney foundation). Paid donors should not be allowed to choose 
their recipient. This decision should be completely at the discretion of the health authorities, the 
transplant team, and based on the health condition of the recipients and compatibility of the donors 
(through a similar scoring / priority system as the one used by United Network for Organ Sharing 
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(UNOS)). No alternatives or independent method for obtaining organs other than altruistic donations 
from family members should be allowed. Once such modifications are implemented there is a chance 
that the Iranian model could become an example for other countries, but not before. Moreover, the 
donors should receive a life - time health insurance, and a comprehensive long - term follow-up. 
While the immediate cash provided often seems to alleviate urgent financial needs, more efforts are 
needed to help ensure long-term benefits.

In an electronically published (ahead of print, in June 20, 2018) article by Yacoubian, et al. in 
this journal, the authors review the possibility of adopting financially derived live donor kidney trans-
plantation (12). After reviewing all different alternatives they conclude that it is time to revisit the idea of 
governmental supervision with a regulated compensation to living donors, especially that no alternative 
solution has been available up to now to alleviate the current ever worsening organ shortage crisis (12).
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To the editor,

We read with interest the recent paper by Ochoa - López et al. examining the incidence of 
genitourinary malignancies in renal transplant patients (1). An impressive retrospective analysis of 
1256 patients over 48 years is described with a cumulative incidence of 7% for all malignancies 
identified. Specific to genitourinary neoplasia 16 transplant recipients developed malignancies with 
18 separate tumours noted in total. Renal cell carcinoma accounted for 7 with 3 tumours developing 
in the graft and urothelial carcinoma noted in 6 patients (1). Only 2 developed prostate carcinoma.

Specific to the urothelial carcinoma subgroup, all were non muscle invasive tumours man-
aged with endoscopic resection alone but 1 had nephroureterectomy of the graft performed for upper 
tract neoplasia.

The authors proceed to discuss risk factors for post - transplant malignancy identifying 
tobacco use and immunosuppression as predominant ones. Importantly the difficulty in treating 
transplant patients with bladder cancer is further highlighted due to concerns over intravesical che-
motherapy but the authors acknowledge that cystectomy remains an option although no patient in 
this series underwent radical cystoprostatectomy.

The authors should acknowledge that geographical variations exist in the development of 
transitional cell carcinoma following transplantation with higher incidences noted in Taiwan (2). A 
34 - year study involving 2355 primary transplant patients has previously identified the dysfunction 
of the antiviral mechanism of the immune system and role of oncogenic viruses in the development 
of transplant malignancies (3). A separate study has identified Chinese herb use and ingestion of 
water contaminated with arsenic as specific risk factors for the development of post - transplant 
transitional cell carcinoma in Taiwan (4).

Shum et al. reported a case of lymphoproliferative disease of the adrenal gland in a transplant 
recipient treated with rituximab and also a case of bladder cancer treated with radical cystectomy 9 years 
following cystectomy although the patient succumbed 8 months postoperatively (5).

 We reported a case of a 63 year old transplant patient with a triumvirate of genitouri-
nary malignancies occurring 41 years following a live donor transplant (6). The patient was initially 
thought to have a distal ureteric tumour of the transplanted kidney and was treated with total urinary 
tract exenteration following which he survived on dialysis for 3 years. Final histological analysis 
revealed a pT2G3 ureteric tumour, a concomitant pT1G3 bladder tumour and a T2a Gleason six in-
cidental prostate cancer (6).

Chakera et al. have reported a case of renal cell carcinoma of the graft occurring 8 years post 
transplantation treated with partial nephrectomy and high intensity focussed ultrasound (7).

Re: Incidence and treatment of malignant tumors of the 
genitourinary tract in renal transplant recipients
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 Weinstein et al. have further reported a case of a 29 year old kidney transplant patient 
who had undergone conversion of a ureterosigmoidostomy to an ileal conduit and subsequently 
developed adenocarcinoma of the colon.

 Therefore, as the incidence and complexity of genitourinary tumours in transplant re-
cipients increases due to improved immunosuppression and increasing numbers of transplants being 
performed it is necessary for non - transplant urologists to be aware of the potential uropathological 
presentations that are unique to this patient cohort.
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To the editor,

The contrasting opinions on using HPV vaccination for penile cancer eradication is a very 
interesting topic. Voris et al. noted that “it is recommended vaccination of adolescents (boys and 
girls) with 11-12 years old, or before the beginning of sexual life (preferably) (1) whereas Ornellas et 
al. noted that “the male public HPV vaccination is a good measure to prevent not just cervical cancer 
but some head and neck cancers, some penile warts and the majority of anal cancers. However, it is 
not clear if it will be enough to eradicate or reduce the prevalence of penile cancer (2). In fact, there 
are many considerations before the implementation of any new cancer vaccines. Effectiveness and 
safety are the basic focused concerns. Nevertheless, an additional consideration for using as public 
health policies that affect mass of populations is usually on the medical economics issue. We would 
like to share ideas on this issue based on the situation in our setting, a country in Indochina.

 In our setting, the incidence of penile cancer is not high and significant lower contrast-
ing to the incidence of cervix cancer. Based on the statistics of Thai National Cancer Institute, the 
annual incidence of HPV related cervix cancer is nearly 500.000 cases whereas the incidence of HPV 
related penile cancer is less than 10.000 cases. Although HPV cervix cancer vaccination has already 
been implemented as national free vaccination policies, there has never been proven evidence that 
the HPV penile cancer vaccination is cost effective. Based on the significant discrepancy of cancer 
incidence, the cost per utility (cancer case prevention) is significant higher, up to 50 times, in HPV 
penile cancer vaccination. Therefore, the HPV penile cancer vaccination has never been recom-
mended in our country. Therefore, to implement HPV penile cancer vaccination or not in any setting, 
an additional factor to be thought is on the cost effectiveness.
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To the editor,

We thank Yasri and Wiwanitkit (1) for their knowledgeable comments on our study. One con-
cern was that the simplified form of Fournier´s Gangrene Severe Index Score (SFGSI) could not be 
used immediately since it needs laboratory variables, sometimes not available at admission. Indeed, 
“few minutes after” could be more appropriated than “immediately” in this case. However, in current 
emergency practice, hemoglobin, potassium and creatinine can be performed quickly with a small 
blood sample even in public hospitals of low-income countries like Brazil. Another concern was that 
hemoglobin “is affected by other possible concomitant disorders”. In agreement with previous evi-
dences (2, 3), our study demonstrated an association between hematocrit and mortality in Fournier´s 
Gangrene using a logistic regression model, in which we also inserted other variables that were as-
sociated with death in univariate analysis. The use of scores has the advantage of scape from random 
associations of single variables and can have greater predictive power. Therefore, the strongest point 
of our study was not the single association of hematocrit with mortality, but the demonstration that 
when hematocrit, potassium and creatinine were tested together, as part of the SFGSI, there was the 
largest independent association with mortality (4).

We know that correlation does not imply causation and it is important to establish whether 
our findings hold in other centers.

In summary, we strongly believe that our results support previous evidence and are a useful 
addition to our toolbox in predicting mortality in patients with Fournier´s Gangrene.
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headings (MeSH) that appear in the Index Medi-
cus of the National Library of Medicine (http://
www.nlm.nih.gov/mesh/meshhome.html) . 
One of the authors should be designated as cor-
respondent and the complete correspondence 
address, telephone and fax numbers and E-mail 
should be provided. 

If any financial support has been pro-
vided, the name of the institution should be 
mentioned.

Original Article: Original articles should 
contain a Cover Page, Abstract, Introduction, 
Materials and Methods, Results, Discussion, Con-
clusions, References, Tables and Legends, each 
section beginning in a separate page and numbe-
red consecutively. Original articles should cover 
contemporary aspects of Urology or experimen-
tal studies on Basic Sciences applied to urology. 
The manuscript text should contain no more than 
2500 words, excluding the Abstract. The number 
of authors is limited to five. References should 
contain no more than 30 citations, including the 
most important articles on the subject. Articles 
not related to the subject must be excluded.

Review Article: Review articles are accep-
ted for publication upon Editorial Board’s request 
in most of the cases. A Review Article is a cri-
tical and systematic analysis of the most recent 
published manuscripts dealing with a urological 
topic. A State of the Art article is the view and 

experience of a recognized expert in the topic. An 
abstract must be provided.

Surgical Technique: These manuscripts 
should present new surgical techniques or instru-
ments and should contain Introduction, Surgical 
Technique, Comments and up to five References. 
An abstract must be provided. At least five cases 
performed with the technique must be included.

Challenging Clinical Case: These ma-
nuscripts should present relevant clinical or 
surgical situations which can bring or consoli-
date our understanding of genesis, natural his-
tory, pathophysiology and treatment of diseases.  
Structure of the articles

Abstract (maximum 200 words) and should 
contain

▪ Main findings: Report case(s) relevant aspects
▪ Case(s) hypothesis: Proposed premise subs-

tantiating case(s) description
▪ Promising future implications: Briefly deli-

neates what might it add? Lines of research that 
could be addressed

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

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

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

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

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

▪ Number of references: 10-15.

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

Video Section: The material must be submit-
ted in the appropriate local, in the Journal’s site, whe-

http://www.nlm.nih.gov/mesh/meshhome.html
http://www.nlm.nih.gov/mesh/meshhome.html
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re all instructions may be found (Video Section link) 
Letters to the Editor: The letter should be related 
to articles previously published in the Journal, 
should be useful for urological practice and must 
not exceed 500 words. They will be published ac-
cording to the Editorial Board evaluation.

 
ILLUSTRATIONS:

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

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

 
ELECTRONIC SUBMISSION:

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

save it at final size with the correct orientation. 
We recommend a minimum final width of 65 mm, 
but note that artwork may need to be resized and 
relabeled to fit the format of the Journal.
4) IMPORTANT - Avoid - Do Not

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

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

Papers published in periodicals: 

▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM, 
Lingeman JE: Shock wave lithotripsy monotherapy 
for renal calculi. Int Braz J Urol. 2002; 28:291-301. 

http://www.nlm.nih.gov/
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▪ Holm NR, Horn T, Smedts F, Nordling J, de la 
Rossete J: Does ultrastructural morphology of 
human detrusor smooth muscle cell characterize 
acute urinary retention? J Urol. 2002; 167:1705-9.
Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia, 
WB Saunders. 1986; vol. 1, p. 25.

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

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

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

The Ideal Manuscript may not exceed 
2500 words.

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

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

Materials and Methods should describe 
how the work has been done. It must contain su-
fficient information to make the study reproduci-
ble. The statistical methods have to be specified.

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

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

Conclusions must be strictly based on the 
study findings.

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

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

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

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

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

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

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

 Normal laboratory values are provided in parenthesis when first used.

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

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

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

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

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

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

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

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

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

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

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

 A list of abbreviations is provided.
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