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EDITORIAL
IN ThIS ISSuE

Traditionally, every year, the International Brazilian Journal of Urology evalu-
ates its reviewers and selects the most efficient along the previous year, Evaluation is 
based on the number of performed reviews, time for conclusion and quality of work (1).

 In 2017, the five most efficient reviewers were:
Fabio Vicentini (Hospital das Clínicas da Faculdade de Medicina da USP, SP, Bra-

sil), Eduardo Kaiser Ururahy Nunes Fonseca (Hospital Israelita Albert Einstein SP, Brasil), 
Victor Srougi (Faculdade de Medicina de São Paulo, SP, Brasil), Elcio Silva (Clínica Dr. 
Élcio Dias Silva, Campinas, SP, Brasil) and Kemal Sarica (Kartal Dr. Lufi Kirdar Training 
and Research Hospital Istanbul, Turkey).

 We would like to thank them and all others reviewers, that are the reason for the 
existence of a peer-review scientific journal.

 Int Braz J Urol is an open-access magazine, integrally supported by the Brazilian 
Urological Society, that does not charge for the submission of papers. Also, it is included 
in the Urology Green List (2), that reunites all reliable and safe urological journals on 
which the urological community can publish their researches.

 In 2017, our Journal received 603 papers, and 28% were accepted. Medium time 
for first decision correspondence was 44 days, and more 42 days for publishing as Ahead 
of Print. Papers were sent from 42 countries, from 635 different institutions and 2254 
authors; we used 1135 reviewers. The 5-year impact factor of IBJU in 2017 was 1.097.

REFEREnCEs

1. Glina S. Reviewers: the soul of a scientific journal. Int Braz J Urol. 2017;43:180-1.
2. Urology Green List [Internet]. Sydney, Australia [cited 2018 jan 22]. Available from: <https://urologygreenlist.

wordpress.com/about/>
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This year has been another memorable year for the International Brazilian Journal of 
Urology with quality international submissions to the video section from across the World. It 
highlights the commitment by the urology community in continually striving to improve the 
outcomes of surgical patients. We should never accept that good is good enough particularly 
with the plethora of surgical tools at our disposal. In this regard, it gives me a distinct pleasure 
to introduce the three best videos for 2017. These selections were made based on their novelty 
and potential to favorably impact the surgical care of urological patients. Making these selec-
tions is always challenging, being that all accepted videos are already of an incredibly high 
quality; hence, I would like to congratulate all authors for accepted videos over the past year 
and look forward to receiving your future submissions in the months to years to come. The 
selection of best videos of the year are as follows:

The third prize goes to the video entitled “Laparoscopic partial nephrectomy for mul-
tiple (four) tumors” by Lessandro Curcio et al. from the Hospital Federal Ipanema in Brazil, 
published in the May-June issue (43(3): 567) (1) of our Journal. The authors nicely depict in 
this video a two-stage approach to managing a patient with multifocal renal tumors using a 
minimally invasive laparoscopic approach in which the larger tumors were approached in an 
initial setting using a conventional clamp technique, followed by which the two smaller ones 
were approach in a non-clamped manner. This video nicely depicts that each case must be ap-
proached in a personalized fashion with the individual tumor characteristics, multifocality, and 
location aiding in the selection of the most suitable surgical strategy, including appropriateness 
of minimally invasive and clamp versus non-clamp vascular hilar control techniques.

The second prize is awarded to the video entitled “Feasibility of robot-assisted seg-
mental ureterectomy and ureteroureterostomy in a patient with high medical comorbidity” by 
Raheem Ali Abdel et al. from centers of excellence in Egypt and South Korea (published in 
the Jul-Aug issue (43(4): 779-80) (2). This surgical resection was completed with meticulous 
oncological technique using a robotic assisted minimally invasive approach. The surgery was 
completed with minimal blood loss and with a reported total surgical time of only 100 minutes. 
This video nicely depicts that such distal ureteral tumors can be resected with negative surgical 
margins and utilizing an appropriate ureteral reconstruction technique. The accepted abstract 
for this video was accompanied by a very nice editorial by Dr. Alejandro Rodriguez who highli-
ghts important considerations in such cases.

The first and top prize is awarded to Peter Caputo et al. from the Cleveland Clinic in 
Ohio in their video entitled “Robotic assisted laparoscopic augmentation ileocystoplasty” which 
was published in the Sept-Oct issue of our Journal (43(5): 994) (1). This video is innovative in 
its approach, with a truly beautifully video depiction with excellent accompanying narration. 
It truly encompasses all of the qualities and characteristics we seek in truly benchmark video 
submissions with originality, superior quality of surgical video clips and narration, along with 
high educational value for our readership.

Best videos of the year in 2017

doi: 10.1590/S1677-5538.IBJU.2018.0002
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REFEREnCEs
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tumors. Int Braz J Urol. 2017;43:567. doi: 10.1590/
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Philippe E. Spiess, MD, MS, FRCS(C), FACS

Section Editor, International Brazilian Journal of Urology
Senior Member, Department of GU Oncology

Assistant Chief of Surgical Services
 Moffitt Cancer Center

E-mail: philippe.spiess@moffitt.org

Finally, I would like to thank each one of you for your continual support of the video 
section of the International Brazilian Journal of Urology, ultimately insuring its growing inter-
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Testosterone Replacement Therapy (TRT) was – during the last 7 to 8 decades - associa-
ted with triggering  or worsening of a prostate cancer. A meta-analysis in 2005 of 19 randomi-
zed controlled trials showed no statistically significant difference in the diagnosis of prostate 
cancer in men using TRT or placebo (1). A pooled-analysis of 18 population-based longitudinal 
studies comprising 3886 men with prostate cancer (PCa) and 6438 matched controls showed no 
association between endogenous androgen levels and the risk of developing PCa (2).

However, more controversial is the use of TRT in men after the treatment of a prostate 
cancer. But, during the last years more and more studies are showing that we can use – at least 
in a selected group – TRT after radical prostatectomy (RP) in symptomatic hypogonadal men 
with no impact in the oncologic outcomes. We conducted a Medline search to find publications 
on TRT after RP and we  summarized what we have found in literature.

Early in 2004, Kaufman and Graydon (3) reported 7 men under TRT after curative radical 
prostatectomy for PCa (6 men with Gleason 6 and 1 with Gleason 7). No biochemical recurrence 
(BCR) - as defined by consecutive increasing PSAs and patient referral for salvage radiotherapy 
- occurred after a follow up period of 19 months. In 1 patient, TRT was initiated in the early 
postoperative period due to hot flashes and low energy. There was no pattern of time of initia-
ting TRT after RP in that series.

In 2005, Agarwal and Oefelein (4) treated 10 hypogonadal symptomatic men after RP 
- Gleason 6 in 2 patients, Gleason 7 in 7 patients and Gleason 8 in 1 patient - also with no 
biochemical recurrence after a mean follow-up of 19 months. All patients initiated TRT at least 
after one year of RP.

In 2008, Nabulsi et al. (5) reported 22 men under TRT after PCa – 13 with Gleason 6, 7 
with Gleason 7 and 2 with Gleason 8. One patient had BCR (Gleason 8) after 12 months on TRT. 
Mean follow up was  24 months. Mean time after RP to initiate TRT was 11 months (range 2.5 
to 118).

Also in 2008, Davila et al. (6) reported a series of 14 men after RP (mean Gleason score 
6.2) receiving testosterone with a mean follow-up period of 12 months with no biochemical 
recurrence. No mention on the time after RP when TRT was initiated.

In 2009, Khera et al. (7) presented a study in which 57 symptomatic hypogonadal men 
were submitted to TRT after RP. The mean Gleason score was 6.57. TRT was initiated with an 
average of 36 months (range 1 to 136 months) after RP. In a mean follow up of 13 months 
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(range 1 to 99 months) there were no BCRs.
In 2010, Isbarn et al. (8) reported the 

results of a questionnaire sent to urologists 
asking about TRT after RP. 69 patients were 
suitable and all of them had organ-confined 
prostate cancer. Median follow up was 19 
months (range 6-72). Median time from RP 
to TRT was 24 months. There were no BCRs.

Also in 2010, Sathyamoorthy et al. (9) 
presented a series of 133 men on TRT after RP. 
In a mean follow-up of 363 days, there were 
no biochemical recurrences even in the high 
risk group (8 patients with Gleason greater 
than or equal to 8, positive margins or node 
positive disease).

In 2012, Matsushita et al. (10) repor-
ted 71 men who initiated TRT after RP with a 
median Gleason of 7. Men received TRT after 
a median time of 18 months (range 6-34) of 
surgery. In a median follow up of 19 months 
(range 9 to 35) BCR occurred in just one pa-
tient, 33 months after RP and 15 months after 
starting the TRT.

In 2013, Pastuzak et al. (11) reviewed 
103 hypogonadal patients under TRT after RP 
and 49 non-hypogonadal men after RP (re-

ference non treated group). In the treatment 
group, there were 77 men with low/interme-
diate risk cancer and 26 with high risk cancer 
(Gleason 8 or greater, positive surgical mar-
gins or positive lymph nodes). In the reference 
group, there were 34 men with low/interme-
diate and 15 with high risk cancer. The me-
dian interval between RP and TRT was 12.3 
months. Median follow up was 27.5 months 
(range 6.2 to 189.3). Biochemical recurren-
ce occurred in 4 men in the treatment group 
(3.9%) and in 8 patients in the reference group 
(16.3%), demonstrating that - in this parti-
cular group of patients - BCR incidence was 
higher in the non-treated group compared to 
the treated group. All patients with BCR – in 
both groups – had high risk cancer. 

In 2016, Ory et al. (12) reported a se-
ries of 82 men with treated or untreated pros-
tate cancer submitted to TRT, 22 after radical 
prostatectomy (14 with low/intermediate and 
8 with high risk cancer). The mean follow up 
was 41 months (22-57). There is no informa-
tion on how long after RP the TRT was ini-
tiated. There were no biochemical recurrences 
among these 22 men.

All these data are summarized in the table below.

Author Number Time to initiate TRT 
after RP

Follow-up Biochemical 
recurrence

Kaufman and Graydon 
(3)

7 Variable Variable 0

Agarwal and Oefelein et 
al. (4)

10 > 1 year Mean 19 months 0

Nabulsi et al. (5) 22 2.5-118 months 24 months 1 (Gleason 8)

Davila et al. (6) 12 Not informed 12 months 0

Khera et al. (7) 57 3 months 1-99 months 0

Isbarn et al. (8) 69 24 months 6-72 months 0

Sathyamoorthy et al. (9) 133 Not informed Mean 363 days 0

Matsushita et al. (10) 71 6-34 months 9-35 months 1

Pastuszak et al. (11) 103 Mean 12.3 months Mean 27.5 months 4*

Ory et al. (12) 22 Not informed 22-57 months 0

Total 506 6 (1.19%)

* 4 men in the TRT group (3.9%) and 8 in the non-treated group (16.3%).
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The analysis of all these data raises two 
questions:

1. Do we have good evidence to con-
clude that testosterone hormone 
therapy after radical prostatec-
tomy is safe ?

2. Is there any evidence that it is safe 
to initiate TRT one year after radi-
cal prostatectomy?

These data are very reassuring that 
we can use TRT in selected men submitted to 
RP, since biochemical recurrence of prostate 
cancer is very low: only 1.19%! In the stu-
dy with a control untreated group, the inci-
dence of BCR  was higher than in the treated 
group (11). It is also important to highlight 
that among the 6 patients who experienced 
biochemical recurrence, 5 were in the high 
risk cancer group.

The data also tell us that the time to 
initiate TRT after RP is very unpredictable 
among studies. We have series initiating TRT 
after 2.5, 3, 6, 12 and 24 months after TRT. 
But in the study that showed the higher in-
cidence of biochemical recurrence, TRT was 
initiated 12.3 months after surgery!

Some groups of experts and also 
some scientific societies have issued opi-
nions on the subject:

Buvat et al. (13) stated: – “Men suc-
cessfully treated for prostate cancer and su-
ffering from confirmed, very symptomatic 
Testosterone Deficiency may be candidates 
for TRT after a prudent interval (depending 
on the type of cancer treatment), if there is 
no evidence of residual disease, and if they 
had an initial tumor contained in the pros-
tate gland, which was not with high grade 
Gleason score. This must be a very individu-
al decision”.

Khera et al. (14) affirmed the same 
statement two years later during the Fourth 
International Consultation for Sexual Medi-
cine (ICSM 2015) promoted by the Internatio-
nal Society of Sexual Medicine (ISSM): “Men 
successfully treated for prostate cancer with 
confirmed symptomatic TD are candidates for 
TRT, after a prudent interval (depending on 
type of cancer treatment), if there is no evi-

dence of residual cancer”.
The European Association of Urology 

(EAU) guidelines on Male Hypogonadism (15) 
says: “Offer TRT cautiously in symptomatic 
hypogonadal men who have been surgically 
treated for localized prostate cancer and who 
are currently without evidence of active di-
sease (...): treatment should be restricted to 
those patients with a low  risk for recurrent 
prostate cancer (...) and should not be started 
before one year of follow-up”.

Kaplan et al. (16) said that “the studies 
have not found a higher than expected risk 
of prostate-cancer progression or recurrence 
in men that received TRT that were previous-
ly treated for prostate cancer. PSA should be 
undetectable following radical prostatectomy  
over a 6 months period”.

There is a current Clinical Trial, ran-
domized placebo controlled, FDA appro-
ved for TRT in hypogonadal men starting 
three months after radical prostatectomy:  
NCT00848497 (http://clinicaltrials.gov/ct2/
show/NCT00848497).

In conclusion: “Do we have enough 
evidences to safely treat a man with hypogo-
nadism one year after radical prostatectomy 
for prostate cancer ?” YES !!

This revision reassures us that selected  
hypogonadal symptomatic  men after curati-
ve treatment for prostate cancer with radical 
prostatectomy can safely receive testosterone 
replacement therapy, since biochemical recur-
rence rate of the tumor is very low.

 “Do we have enough evidences to 
safely treat a man with hypogonadism one 
year after radical prostatectomy for prosta-
te cancer ? YES !

The data above showed us that it is 
also safe to offer TRT earlier – just three mon-
ths after surgery ! And the inclusion criteria 
for the FDA approved Clinical Trial on TRT 
after RP is three months after surgery with 
two undetectable PSAs. So why one year after 
treatment would not be safe ?

But we are at the moment – despite 
with very reassuring data – with still a small 
number of patients submitted to radical pros-
tatectomy under TRT: longer follow-up stu-
dies and larger sample sizes are needed to 
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stablish the real safety of TRT after RP and to 
also standardize the time after radical prosta-
tectomy we should initiate TRT.

But just a final personal input: if we 
consider that administration of testosterone 
to a symptomatic hypogonadal man with a 
history of treated prostate cancer to turn him 
into an eugonadal man  would increase the 
risk of prostate cancer recurrence, why don’t 
we turn all our eugonadal post radical prosta-
tectomy patients into an hypogonadal status 
in order to prevent an eventual prostate can-
cer progression ?
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Prostate cancer (PCa) is a heterogeneous disease. After almost a decade of contradictory 
screening recommendations made by expert and advisory panels (1), prostate cancer has risen 
again as the second leading cause of cancer death in American males (2).

PCa is androgen dependent. Research on biological effects of testosterone and its rela-
tionship with PCa awarded Butenandt with the Nobel Prize in Chemistry in 1939, and Huggins 
with The Nobel Prize in Physiology or Medicine in 1966 (3, 4). In 1941, Huggins and Hodges 
observed that castration could cause a decrease of PCa serum marker activity and that adminis-
tration of exogenous testosterone propionate resulted in its increase. Indeed, different research 
groups repeatedly showed that PCa culture cells are stimulated by administration of testostero-
ne and that deprivation induces apoptosis (5, 6). These traditional assumptions are the base of 
metastatic PCa treatment until nowadays.

Similarly to prostate cancer, testosterone-deficiency (TD) (previously named late-onset 
hypogonadism) prevalence increases with aging. Traditionally an underreported condition, the 
growing interest on testosterone deficiency resulted in an increase in screening of symptomatic 
middle-age men and subsequently an exponential boost in testosterone prescriptions, up to 
4-fold in the last two decades (7-9).

 The main goals of testosterone supplementation therapy (TST) are: restore libido, sexual 
function, cognition, wellbeing, mood and behavior. Thus, in an evidence-based era, aiming to 
recommend a safe and effective treatment, we should primarily address the following question: 
What are the evidences to treat any man with age-related hypogonadism? 

A gradual annual decline of testosterone production is related with male aging. If 
low-testosterone is functional along with a normal aging process or, contrarily, it represents 
a disease pathologically associated with certain medical conditions such as obesity, smoking, 
stress and metabolic syndrome, is debatable (10-13). However, TD is commonly used to justify 
testosterone-replacement, particularly in males with a range of unspecific signs and symptoms, 
generally associated with aging and/or habits.

A literature review regarding TST on age-related low testosterone could be confusing. 
Recent guidelines and drug safe communications made by US Food and Drug Administration 
(FDA) and Australian Endocrine Society have raised skepticism concerning TST (14, 15). Diffe-
rent definitions of biochemical threshold and methods of assessment, lack of consensus on scre-
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ening and follow-up recommendations, use of 
different tools to report outcomes even in the 
same study, low rate of detail reports of study 
withdrawal, harms and benefits, make medical 
advice in this field a challenging task.

Another classic example of the contro-
versies that surround testosterone-replacement 
therapy is its real efficacy. If you are against 
TST, you are a fan of the recently published 
systematic review of Huo et al. After reviewing 
156 randomized clinical trials, their paper cast 
doubt on the validity of “low-testosterone” 
selection of aging male patients who receive 
TST (16). Even sexual function domains, such 
as erectile dysfunction and libido, did not find 
consistent improvements with TST when com-
pared to placebo. The authors concluded that 
TST is not supported by randomized clinical 
data. But if you are a TST believer, you will 
find a solid ground in an abundant amount 
of papers, such as the RHYME study (17-19). 
Despite a significant improvement in sexual 
function measured by IIEF5 questionnaire, the 
authors acknowledge that this improvement 
was small, and may have been biased by 25% 
of the patients reporting a concomitant use of 
5 phosphodiesterase inhibitors (17).

 Furthermore, recently published re-
views and meta-analysis provide support to 
the hypothesis that exogenous testosterone 
increases cardiovascular risks (as high as 54% 
increase of CV events) (20), while others con-
cluded that there is no effect (21-24).

 Additionally, since RCTs are usually 
designed to demonstrate benefit or not with a 
treatment, adequately powered clinical trials 
for rare outcomes are challenging. Onasanya 
et al. reviewed the 6 systematic reviews avai-
lable on TST and suggested that it would re-
quire more than 17,000 participants in each 
trial group to draw a conclusion about more 
unusual risks (24). The RCTs published to date 
varied in size ranging from 29 to 406 men (25). 
Therefore, we should keep in mind that the ma-
jority of prospective studies are underpowered 
to give a categorical answer about uncommon 
harms. Also, RCTs often include biased popula-
tions enrolled using optimized selection criteria, 
and those inclusion criteria could not reflect our 
daily practice.

 Despite the popularity and initial en-
thusiasm with the use of testosterone, seve-
ral authors report a high discontinuation rate 
(80-85% after one year) (26). Other critical 
issue on testosterone-replacement is spon-
sored trials. In the USA, testosterone thera-
py sales market rose from an estimated $2 
billion in 2012, to $5 billion by 2017 (26). 
Regarding TST, Alexander et al. reported that 
the majority of the RCTs (at least 25 of 39) 
included in their review were sponsored by 
pharmaceutical companies (25). Thus, data 
from sponsored trials must be interpreted 
accordingly, considering a possible lobby of 
pharmaceutical industry (27, 28).

Testosterone and prostate cancer
The understanding of the complex bio-

logy of prostate cancers is only beginning. Ho-
wever, proponents of TST claim that the growth 
interest in TST led to a better understanding of 
the multi-faceted biological relationship betwe-
en androgens and prostate health and that the 
conventional wisdom was challenged by the sa-
turation model hypothesis (29). In this model, 
Morgentaler theorizes that an increased testos-
terone level above the baseline does not result 
in further stimulation of prostate cells, because 
their androgen receptors are fully bound at rela-
tively low serum testosterone concentrations. In 
vivo, the relationship between circulating levels 
of testosterone and PSA reaches a saturation 
point approximately at 251 ng/dL (8.7 nmoL/L) 
(30, 31). However, critics declare that this hypo-
thesis could be simplistic and misleading, not 
recognizing the different clones of tumor cells 
that constitute the micro-environment of an ag-
gressive PCa. The unique biology of each clone 
cells may respond differently to an exogenous 
stimulus of testosterone, exhibiting different 
androgen receptors affinity and pathways.

 Data regarding levels of serum testoste-
rone and development of PCa are inconclusive. 
Control arm of the REDUCE trial and population 
based studies have shown no association betwe-
en TD and aggressive PCa (32, 33). Nevertheless, 
several studies point to different conclusions, 
reporting a direct association between TD and 
high grade PCa and adverse pathological and 
clinical features (34-36). In 2005, Teloken et al. 
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reported a relationship between baseline low-
-testosterone and positive surgical margins (37). 
PCa genesis occurs in an eugonadic age group, 
around the 30s and 40s. The above reports, al-
though small and retrospective, are consistent 
with the natural history of PCa, indicating a 
reverse association between testosterone and 
prostate cancer, suggesting that when a PCa 
develops in a low-testosterone environment, its 
biological stimulation pathways independent of 
testosterone make those tumors more aggressi-
ve. If this fact proves correct in the future, safety 
aspects are even more important in TST candi-
dates with PCa history.

 The profile of patients undergoing radi-
cal prostatectomy has changed. Currently, favo-
rable-risk tumors are been conducted with active 
surveillance, while intermediate and high-risk 
PCa are the majority of patients treated with ra-
dical surgery (38). The more aggressive the PCa, 
the more uncertain is its biological behavior.

 Mainly expert opinion publications (39, 
40) conclude that testosterone replacement is 
effective and does not raise the risk of bioche-
mical recurrence (BCR) or the need for adjuvant 
treatments after radical prostatectomy (RP).

Actually, no prospective clinical trials 
on TST in surgically treated PCa patients have 
been published. After reviewing the literature, 
we identified only six small case series (41-46), 
including a total of 297 cases of PCa patients 

submitted to RP and post-operatively treated 
with TST (Table-1).

These case series vary in size from 7 to 
103 men, as well as follow-up duration from 13 
to 72 months. Only 84/297 (29%) had a Gleason 
≥7 mentioned. In a retrospective study using 
Surveillance, Epidemiology, and End Results-
-Medicare (SEER) database, Kaplan et al. identi-
fied 98 post-prostatectomy patients using TST, 
but no specific stats were provided for those men 
(45). More recently, Ory et al. reported 22 men 
treated with RP and subsequently submitted to 
TST with a mean follow-up of 48 months. No 
BCRs were registered when adopting the defini-
tion of two postop PSA >0.2 μg/L. Nevertheless, 
the authors noted a statistical significant incre-
ase of PSA at 50 months (from undetectable to 
mean PSA=0.006 μg/L; p=0.048). The authors 
induced hypogonadism in six men treated with 
neoadjuvant androgen deprivation prior to RP. 
Probably, this is an even more specific subpo-
pulation, and should be studied separately (46).

Available data are still far from being 
either robust or mature. The short-term follow-
-up data on TST in men that underwent RP does 
not contribute to understand the downsides of 
testosterone replacement in this scenario. Also, 
we need to point out that the risks may have 
been diluted when we considered low-risk tu-
mors recruited altogether with more aggressive 
PCas in these case series.

Table 1 - Results of testosterone-replacement in men submitted to radical prostatectomy.

Study type Total 
Number of 

patients

Intermediate 
and high risk 
PCa patients

Mean follow-
up (months)

BCR Mortality or 
metastasis

Kaufman and 
Graydon, 2004 (41)

retrospective
7

1 24 none -

Agarwal and 
Oefelein, 2005 (42)

retrospective
10

8 19 none -

Khera et al., 2009 
(43)

retrospective
57

30 13 none -

Pastuszak et al., 
2013 (44)

retrospective
103

26 27.5 4 -

Kaplan et al., 2014 
(45)

retrospective
98*

NA 72
Not 

mentioned
No risk

Ory et al., 2016 
(46)

retrospective
22

19 48 None** 6***

BCR = biochemical recurrence; NA – not available;
* = 98 men with >60 days of TST duration.
** = Significant increase in PSA at 50 months (p=0.048)
*** = 6 men received neoadjuvant androgen deprivation
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Background: Radical prostatectomy (RP) has been used as the main primary treatment 
for prostate cancer (PCa) for many years with excellent oncologic results. However, 
approximately 20-40% of those patients has failed to RP and presented biochemical re-
currence (BCR). Prostatic specific antigen (PSA) has been the pivotal tool for recurrence 
diagnosis, but there is no consensus about the best PSA threshold to define BCR until 
this moment. The natural history of BCR after surgical procedure is highly variable, but 
it is important to distinguish biochemical and clinical recurrence and to find the cor-
rect timing to start multimodal treatment strategy. Also, it is important to understand 
the role of each clinical and pathological feature of prostate cancer in BCR, progression 
to metastatic disease and cancer specific mortality (CSM).
Review design: A simple review was made in Medline for articles written in English 
language about biochemical recurrence after radical prostatectomy.
Objective: To provide an updated assessment of BCR definition, its meaning, PCa natu-
ral history after BCR and the weight of each clinical/pathological feature and risk 
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InTRODuCTIOn

Prostate cancer (PCa) is the most commom 
solid-organ male malignancy and second only to 
lung cancer in mortality in the United States (1). 
Radical prostatectomy (RP) remains the primary 
treatment for localized PCa and has been perfor-
med for many years with excellent oncologic con-
trol. However, approximately 20-40% of patients 
with clinically localized PCa will present bioche-
mical recurrence (BCR) after RP (2-4).

 Prostatic specific antigen (PSA) has been 
used for detection of recurrent disease for more 

than 35 years (5). Right after its introduction as a 
BCR marker, men with distinct diseases were trea-
ted similarly. Over time, it was possible to realize 
that PSA relapse has different meanings accor-
dingly to clinicopathological features, as Gleason 
score (GS), PSA doubling time (PSA-DT), clinical 
stage and surgical margins status. Following this 
trend, individualized treatments emerged and au-
thors proposed different PSA cut-off to define 
BCR, aiming to intervene in the best moment of 
PCa recurrence to achieve best perspectives of 
cure in each patient. In this way, several BCR cri-
teria were adopted, impairing studies comparison 
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and the practice of generalist doctors. Attempts to 
standardize BCR definition have been performed 
in last years, but there is no consensus at this mo-
ment (6, 7).

 Despite lack of consensus, PSA remains 
the main tool to assess disease progression after 
RP. Conventional imaging appears to be useless 
for re-staging PCa after RP at an early enough 
stage, while new image techniques have been de-
veloped, mainly in nuclear medicine area (8). The 
natural history of BCR after surgical procedure is 
highly variable, but it is important to distinguish 
biochemical and clinical recurrence and to find 
the correct timing to start multimodal treatment 
strategy (9, 10). We reviewed the current medi-
cal literature to provide an updated assessment of 
BCR definition, its meaning, natural history and 
differences among risk groups.

MATERIALs AnD METhODs

 A review was performed in July 2016 in 
Pubmed database, in English language, to identi-
fy studies about BCR after RP. Keywords compri-
sed “biochemical recurrence”, “radical prostatec-
tomy”, “definition”, “risk factors”, “nomograms” 
and “risk groups”. We selected 236 papers related 
to BCR after RP and most relevant ones were in-
cluded in this review aiming to assess differences 
in BCR definition and the role of each clinical and 
pathological feature as a risk factor for biochemi-
cal and clinical relapse. Therapeutic management 
of BCR was not addressed in this review.

Definition
 Strict definition of BCR is important to 

identify patients at risk for disease progression 
and to enable comparisons among men submitted 
to CaP treatment in studies.

 In 1994, the American Society for Thera-
peutic Radiology and Oncology (ASTRO) formed a 
committee to standardize definition of BCR after 
external-beam radiotherapy. It led to a Consensus 
Conference in 1996 and recommendation state-
ment, last reviewed in 2005 (11).

 Biochemical failure standardization after 
RP has been studied in more recent years. In the 
setting of organ confined disease, PSA is supposed 

to reach undetectable value after RP. However, un-
detectable value is dependent on the assay used in 
each institution, thus it is not uniform among the 
studies. Another consideration to be made is that 
patients get undetectable PSA level approximately 
4 weeks after surgery, as serum half-life of PSA is 
about 3.2 days (12). A rising serum PSA level after 
achieving undetectable value is the first sign of 
reccurent disease.

 Amling and colleagues analyzed the use 
of various PSA cut point definitions for deter-
mining biochemical progression after RP in 2001. 
They evaluated the percentage of patients with a 
continued PSA increase after each cut point to de-
fine the most appropriate PSA level to determine 
disease progression. Progression of PSA rates were 
49%, 62% and 72% after reaching PSA levels of 
0.2, 0.3 and 0.4ng/mL, respectively. They conclud-
ed PSA 0.4ng/mL or greater was the most appro-
priate cut point to define BCR (13).

 In 2003, Freedland and colleagues per-
formed a retrospective survey to determine the 
ideal cutpoint for defining BCR after RP. A series 
of cutpoints were examined (0.1-0.5ng/mL). They 
determined the ideal cutpoint as the lowest PSA 
level associated with a high risk of PSA progres-
sion in 1 years and 3 years. The risk of PSA pro-
gression in 1 year and 3 years among patients with 
postoperative PSA >0.1ng/mL was 36% and 67%, 
respectively. For PSA levels greater than 0.2ng/
mL, these rates were 86% and 100%, respectively. 
Further increases in the threshold for failure did 
not increase progression rates. It led them to con-
clude that PSA greater than 0.2ng/mL would be 
an appropriate cutpoint to define PSA recurrence 
after RP (14).

 Stephenson and colleagues evaluated me-
tastatic disease progression as primary end-point 
to determine the best PSA cutpoint for BCR de-
finition. In this multivariate regression analyzes 
performed in 2006, they concluded BCR defined as 
a PSA ≥0.4ng/mL and rising, best explains metas-
tatic disease progression and was proposed as the 
standard for reporting outcomes after RP (15).

 In a similar and recent study with a large 
cohort, Toussi and colleagues found a single PSA 
≥0.4ng/mL had the strongest association between 
biochemical recurrence and sistemic progression. 
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This PSA threshold was associated with PSA rising 
over 5 years in 74% of patients (6).

 Recent studies have proposed to consider 
PSA value lesser than 0.2ng/mL for starting sal-
vage therapy in high-risk patients. Mir and colle-
agues stratified patients into favorable and unfa-
vorable groups and suggested a PSA cut-point of 
0.05ng/mL or greater as a reliable PSA threshold 
in high-risk patients (7).

 The American Urological Association and 
the European Association of Urology have recom-
mended defining BCR as a serum PSA ≥0.2ng/mL 
followed by a second confirmatory level (16, 17). 
The National Comprehensive Cancer Network gui-
delines does not determine a specific PSA value 
threshold, but define BCR as rising PSA on 2 or 
more subsequent occasions (18).

 More than fifty BCR definitions can be 
found in the literature (16). Although a single de-
finition is not appropriate for all PCa patients, it 
is important to define an explicit recommendation 
that could be easily followed by clinical practitio-
ner. We think until this moment, PSA ≥0.2ng/mL 
should be the standard value since it has been the 
most widespread BCR definition in papers and gui-
delines and represents a more sensitive threshold 
to PSA progression.

When does it happen?
 Median time to BCR ranges from 20 to 38 

months (15, 19). Although BCR occurs more often 
in first 3 years from RP, longer follow-ups are re-
quired whereas a considerable number of patients 
may recur even after 15 years (20, 21). In a re-
trospective survey of RP performed from 1982 to 
1999 with a median follow-up of 5.9 years, ove-
rall BCR (PSA ≥0.2ng/mL) rates in 5, 10 and 15 
years were 16%, 28% and 39%, respectively (20). 
More recently, in a series comprising almost 2.500 
patients submitted to RP followed longer than 10 
years, authors found BCR (PSA ≥0.2ng/mL) rates 
of 34.3%, 44% and 52.7% at 10, 15 and 20 years 
after RP, respectively. Relative risk of BCR follo-
wing surgery decreased with time, but late PSA 
increase was not negligible, as BCR rates rose by 
18.4% from 10 to 20 years (21).

 Many clinical and pathological variables 
have been shown to indicate the likelihood of BCR 

after RP. A single variable is not enough to pre-
dict biochemical failure. These variables should be 
graded into nomograms for accurately predicting 
BCR. In the most studied nomograms CAPRA-S 
and Stephenson’s nomogram, main variables sig-
nificantly associated with BCR were preoperative 
PSA and primary and secondary Gleason grades, 
followed by seminal vesicle invasion (SVI), posi-
tive surgical margins (PSM), extraprostatic exten-
sion (EPE) and lymph node involvement (14, 22, 
23).

 Early detection is necessary to find pa-
tients with low-stage disease, while PSM is the 
only feature that the surgeon can influence. Thus, 
the 2012 US Preventive Services Task Force re-
commendation to omit PSA screening from rou-
tine primary care for men concerns us, since in-
cidence of local and regional-stage disease has 
reduced and distant-stage disease has increased 
(24). Therefore, we can expect patients that once 
could be cured after RP and now might experience 
BCR. Regarding PSM, we should be careful in the 
current scenario where surgeons pursue perfect 
functional preservation in detriment of oncolo-
gical outcomes, keeping in mind the latter is the 
primary endpoint.

What does it mean?
 In greatest series about BCR after RP there 

was no man with local or distant clinical disease 
without an increase in PSA at the time of pro-
gression. Rising PSA is the first sign of disease 
progression after RP, however it does not necessa-
rily lead men to metastatic disease or cancer mor-
tality in few years (12, 20, 25). This is the key to 
understand variation among BCR definition. BCR 
defined as PSA ≥0.2ng/mL presents higher rates 
of biochemical progression, while clinical pro-
gression, assessed by metastatic disease or cancer 
specific mortality, was more associated with PSA 
≥0.4ng/mL (14-16). Regardless the BCR definition, 
it shoud not be used as a landmark to start treat-
ments. Although better oncologic outcomes were 
observed when salvage treatment was adminis-
trated at lower PSA levels, the correct timing of 
its administration depends on pathologic featu-
res, functional status, quality of life effects and 
patient’s preferences (26-28).
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 Understanding the natural history of PCa 
after BCR is pivotal to figure out its meaning. 
An excellent report of natural history of BCR 
was given by Johns Hopkins’s researchers. They 
performed a retrospective review of almost two 
thousand men that underwent RP for localized 
PCa who had not received adjuvant hormonal 
treatment before documentation of metastasis. 
Patients with good response to radiotherapy after 
BCR were also excluded. After a mean follow-up 
of 5.3 years, BCR (PSA ≥0.2ng/mL) was observed 
in 15% of patients at a median time of 2.3 years 
and 34% of them developed metastatic disease. 
The median actuarial time to clinically evident 
metastasis after PSA elevation was 8 years and it 
was dependent on GS 8-10, PSA-DT <10 months 
and time to BCR after RP. The likelyhood of me-
tastatic disease was 37% in 5 years among those 
men who had presented BCR. Forty four percent 
of patients with metastatic disease died due to 
PCa. Actuarial median time to death after deve-
lopment of metastasis was 5 years. Death time 
was only influenced by time to metastatic disease 
after RP (25).

 Han and colleagues evaluated 2.091 men 
submited to RP without adjuvant radiotherapy 
for a median follow-up of 5.9 years. Recurrence 
(PSA ≥0.2ng/mL) was noted in 17% of patients. 
Overall actuarial 5, 10 and 15 year BCR rates 
were 16%, 28% and 39%, respectively. Same ye-
ars rates for metastatic disease were 4%, 11% and 
19% and for PCa specific mortality 1%, 4% and 
11%, respectively (20).

 In a large and multicentric study, Eggener 
and colleagues used PCa pathological features to 
predict 15-year cancer specific mortality. In this 
cohort, overall 15-year PCa specific mortality 
rate was 7%. The only parameters significantly 
associated with PCa mortality were primary and 
secondary Gleason grades, seminal vesicle sta-
tus and surgery year. Low risk patients with or-
gan confined GS=6 cancer had disease specific 
mortality substantially less than the risk of death 
from other causes. Otherwise, PCa specific mor-
tality in men with GS ≥8 was higher than 31% at 
15 to 20 years, substantially greater than the risk 
of death from competing causes. Increased risk 
of PCa mortality was also observed among men 

with SVI and lymph node metastasis. Year of sur-
gery was a relevant risk factor with an impro-
ved prognosis in contemporary patients. Positive 
surgical margins and EPE were not significantly 
associated with PCa mortality (29).

 Short time from RP to BCR has also been 
associated with poor clinical prognosis. Ten-year 
rate of PCa systemic progression ranges from 
10% to 19% for patients who experienced BCR 
>6 years or <1.2 year after RP, respectively. Al-
though the time interval from RP to BCR is not 
an independent variable related to prognosis, 
patients with early BCR have higher GS, greater 
preoperative PSA levels, faster PSA-DT and more 
advanced tumor stage, factors associated to sys-
temic progression and PCa mortality (19).

 A critical issue in the management of 
BCR after RP is determining wheter a rising PSA 
reflects local or distant recurrence. The most im-
portant factors that predict distant recurrence are 
pathologic GS, pathologic tumor stage and short 
PSA-DT (19). At low PSA levels that determine 
BCR, few imaging studies are under investigation 
to distinguish the sort of recurrence. Preliminary 
studies suggest that performing Ga-prostate-spe-
cific membrane antigen (PSMA) positron emis-
sion tomography/computed tomography (PET/
CT) in patients with rising PSA can be useful for 
re-staging PCa, even changing treatment strate-
gies (8). While new technologies have been in-
corporated in BCR management, stratifying pa-
tients into risk groups is still crutial, as it can 
determine different prognosis and treatments.

Differences among risk groups
 Men with PCa have been classified into 

low-, intermediate- and high-risk Groups for tu-
mor recurrence and disease specific mortality, 
based on PSA level, clinical or pathological sta-
ging and GS. High-risk patients have PSA level 
≥20ng/mL or GS ≥8 or clinical/pathological stage 
≥T2c (30). Lymph-node positive (pN1) and PSM 
have also been reported as poor prognosis fac-
tors.

 Risk Group classification predicts bio-
chemical and clinical progression as well as PCa 
specific mortality and overall survival. The risk 
of disease progression in these groups has been 
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validated for patients submited to RP in many stu-
dies. In patients from Mayo Clinic, BCR rates were 
2.3 and 3.3-fold greater in high and intermediate-
-risk in comparison with low-risk patients, respec-
tively. In those patients, mortality rates in high 
and intermediate-risk patients were greater than 
11 and 6-fold over low-risk men (31).

 Therefore, it is crutial to understand the 
role of each clinical and pathologic feature in 
PCa BCR and disease progression.

Pre-operative Prostate Specific Antigen (PSA) 
and PSA doubling-time (PSA-DT)

 PSA is the main biochemical tool for 
diagnosing and following patients with PCa. 
Men with preoperative PSA ≥20ng/mL present a 
BCR risk 3.7-fold greater than those men with 
PSA <6ng/mL (14, 22, 23). PSA-DT is also a good 
predictor of distant recurrence and PCa specific 
mortality after RP. Systemic progression and de-
ath from PCa are almost 5-fold more often in 
patients with PSA-DT <6 months if compared 
with PSA-DT >10 years (19). However, its clinical 
usefulness is limited since a period of 6 months 
to 2 years of BCR is required for accurate calcu-
lation and sometimes treatment decisions should 
be taken earlier (29).

Gleason score
 Primary and secondary Gleason grades 

are associated with higher BCR rates and are sig-
nificant predictors of metastatic disease and PCa 
specific mortality (12, 19). Gleason score ≥8 is 
associated to BCR 3.3-fold higher than GS=6 (22, 
23). The 15-year PCa mortality rates for patholo-
gical GS=6, 3+4, 4+3 and 8-10 could be as great 
as 1,2%, 6,5%, 11% and 37%, respectively. Men 
with GS=6 have negligible risk of cancer death, 
in contrast with men with intermediate and high-
-risk PCa (29).

Extraprostatic extension (EPE)
 Extraprostatic extension (pT3a or grea-

ter) appears to influence BCR, but it is not an 
independent factor for cancer specific mortality 
(22, 23, 29). EPE increases BCR risk 1.5-fold over 
confined disease. The impact of the degree of EPE 
has been assessed for various methods, including 

Epstein’s criteria and Wheeler method (32, 33). 
Extension of EPE has been shown as an inde-
pendent predictor of BCR in pT3a prostate can-
cer, even without PSM. However, the diference 
between focal and non-focal EPE has no impact 
in PCa specific mortality or overall survival (34, 
35).

Seminal vesical invasion (SVI)
 Invasion of the seminal vesicles (pT3b) 

after RP has historically been associated with a 
poor prognosis. SVI increases BCR risk in 2.3-
fold and PCa specific mortality rates are 22% hi-
ghwer (22, 23, 29). It suggests a poorer prognosis 
in men with pT3b disease in comparisson with 
pT3a. Although the majority of these men have 
high-grade disease and worse outcomes, some 
authors have found a subset of patients with SVI 
with favorable prognosis. Isolated SVI, with ne-
gative surgical margins, negative lymph nodes, 
lower GS and PSA represents a small portion of 
men with PCa that has better prognosis (36, 37).

Positive surgical margins (PSM)
 PSM alone is not associated with higher 

risk of PCa mortality, although it increases men’s 
risk of BCR in 2 to 4-fold and need for seconda-
ry therapy (38). Some authors have attempted to 
stratify the number and extent of PSM. Although 
greater number and extension of PSM are asso-
ciated with an increased risk of BCR compared to 
solitary and focal PSMs, its clinical usefullness 
is limited (39). PSM location is also associated to 
different BCR rates. Bladder neck margin invol-
vement seems to present greater risk of BCR than 
other sites (40).

Lymph-node positive
 Patients with positive node disease have 

recurrence rates 1.7-fold greater than negative 
node disease. Lymph node metastasis can incre-
ase PCa specific mortality in more than 40% in 
long-term follow-up (29). Time to progression is 
significantly correlated with the number of dise-
ased nodes. Biochemical and clinical relapse time 
can range from 7 to 28 months and from 24 to 
46 months, if we consider patients with one or 
greater than 2 positive nodes, respectively (41). 
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Median PCa specific survival in those men can be 
as great as 12 years. Men with minimal metasta-
tic nodes undergoing RP with meticulous pelvic 
lymph node dissection may remain free of BCR 
longer than 10 years (42).

COnCLusIOns

 A non-negligible amount of patient pre-
sents BCR after RP. Understanding BCR meaning 
and providing a single definition will help us to 
standardize and to compare outcomes among stu-
dies. Despite the number of BCR definitions, PSA 
≥0.2ng/dL is the most used one. PSA relapse help 
us to guide clinical practice, but it should not be 
the only feature to determine the therapeutic ap-
proach.

 There are many variables related to BCR 
such as GS, pathological stage, surgical margin 
and lymph-node status. These variables have to 
be considered together, as they help us to predict 
local or distant recurrence. Short PSA-DT (mainly 
PSA-DT <6 months), GS ≥8, SVI (pT3b) and lym-
ph-node positive appears to be the main factors 
associated to metastatic disease and PCa morta-
lity. With this in mind, stratifying men with PCa 
into risk groups is pivotal to define prognosis and 
treatment. This review provides us an updated as-
sessment of BCR definition and meaning, showing 
us the differences of BCR rates and clinical outco-
mes among risk Groups.
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Upper tract urothelial carcinoma (UTUC) is a rare and aggressive disease that is as-
sociated with high rates of recurrence and death. Radical nephroureterectomy (RNU) 
with excision of the bladder cuff is considered the standard of care for high-risk UTUC, 
whereas kidney-sparing techniques can be indicated for select patients with low-risk 
disease. There is a significant lack of clinical and pathological prognostic factors for 
stratifying patients with regard to making treatment decisions. Incorporation of tissue-
based molecular markers into prognostic tools could help accurately stratify patients 
for clinical decision-making in this heterogeneous disease. Although the number of 
studies on tissue-based markers in UTUC has risen dramatically in the past several 
years—many of which are based on single centers and small cohorts, with a low level 
of evidence—many discrepancies remain between their results. Nevertheless, certain 
biomarkers are promising tools, necessitating prospective multi-institution studies to 
validate their function.

InTRODuCTIOn

Upper tract urothelial carcinoma (UTUC) is 
a rare disease, accounting for approximately 5% 
to 10% of all urothelial malignancies, and has an 
estimated annual incidence of 2 per 100.000 inha-
bitants in Western countries (1). Although impro-
vements in imaging and endoscopic techniques 
have led to stage migration in UTUC, it remains an 
aggressive malignancy with high recurrence and 
progression rates.

Radical nephron-ureterectomy with exci-
sion of the bladder cuff (RNU) is the standard tre-
atment for UTUC (1, 2). However, kidney-sparing 
techniques can be indicated for select patients 
with low-risk UTUC, whereas multimodal thera-

pies, such as perioperative chemotherapy and ex-
tended lymph node dissection, in addition to RNU, 
are considered for high-risk disease (1, 2).

The correct preoperative identification of 
patients who could benefit from these procedu-
res is complicated. In the past two decades, many 
studies have examined the clinical, operative, and 
pathological prognostic factors in UTUC (2). Con-
sequently, several predictive and prognostic tools, 
based on various statistical techniques, have been 
developed to provide accurate estimates of outco-
mes (3-5).

Yet, the predictive accuracy of these prog-
nostic models remains low. Thus, guiding pa-
tients and physicians in selecting the best treat-
ment options and follow-up strategies in UTUC 
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is challenging, necessitating better approaches to 
counseling individual patients. Recent studies on 
prognostic biomarkers in urothelial carcinoma are 
promising and might benefit outcomes by impro-
ving risk stratification and decision-making (6-8).

Molecular markers are molecules that 
are produced by a tumor and are detectable and 
quantifiable in specimens, such as tissue, blood, 
and urine. Ideal biomarkers improve the accuracy 
when integrated into prognostic models, allowing 
one to counsel patients regarding treatment deci-
sions (9). Biomarkers have been studied extensi-
vely in urothelial carcinoma of the bladder (UCB), 
several of which are established independent 
prognostic factors that are associated with featu-
res of biologically and clinically aggressive UCB 
(10-12). However, the carcinogenetic mechanisms 
in UTUC differ from those of urothelial carcino-
ma of the lower urinary tract; thus, the molecular 
alterations that occur in one setting might not be 
able to be extrapolated to the other (8).

In the past several years, many collabora-
tive groups have published studies on molecular 
markers as prognostic factors in UTUC, especially 
tissue-based markers (6-8). However, due to the 
low incidence of the disease, no randomized con-
trolled trial has been reported. Further, few reviews 
have discussed this issue, and none has focused on 
tissue-based markers.

The objective of this review is to detail re-
cent data on tissue-based markers in UTUC, how 
each of these markers functions in oncogenesis, 
their prognostic impact, and how they influence 
clinical decision-making in this disease.

Review Criteria
A nonsystematic literature search was 

conducted using the PubMed/Medline database to 
identify English articles (original, review, and edi-
torial articles) on tissue-based molecular markers 
in UTUC using the following key words and phra-
ses: “upper urinary tract carcinoma” or “upper 
tract transitional cell carcinoma” or “upper tract 
urothelial carcinoma” AND “molecular markers” 
or “biomarkers.” To select relevant articles for the 
different sections of the manuscript, additional re-
ferences were collected by cross-referencing the 
bibliography of the selected articles. We chose ar-

ticles that were published between 1995 and 2016, 
because the data on molecular markers in UTUC 
have become available only recently. Older arti-
cles were considered only if they were pertinent. 
The most relevant articles were examined and se-
lected, based on the consensus of all authors.

Tissue-based markers in UTUC
Recent data by the Cancer Genome Atlas 

(TCGA) project have changed the landscape of 
urothelial carcinoma research (13), performing 
a comprehensive genetic and molecular analysis 
that has provided novel insights into the mole-
cular pathways that underlie carcinogenesis, dise-
ase progression, and possible therapeutic targets. 
Some of the molecular markers that mediate tu-
morigenesis can be measured and correlated with 
oncological outcomes. In UTUC, most studies on 
molecular markers are related to tissue-based ma-
rkers (Table-1 and Table-2). Many of the regula-
tory proteins that are involved in cell cycle regula-
tion, cell growth, proliferation and differentiation, 
signal transduction, angiogenesis, apoptosis, and 
cell adhesion have been recently studied in UTUC. 
The major limitations of these studies are their re-
trospective nature and their small sample size, due 
primarily to the low incidence of the disease.

Cell cycle regulation
p53
p53 is a tumor suppressor gene in chromo-

some 17p13 that preserves genomic stability by 
preventing genomic mutation. When p53 becomes 
damaged, tumor suppression is severely compro-
mised, potentiating the formation of tumors.

p53 is one of the most widely investigated 
molecular markers in urothelial carcinoma, par-
ticularly with regard to its expression and func-
tion in the outcomes of patients with UTUC. Most 
studies agree that p53 expression is associated 
with features of aggressive disease, such as higher 
tumor grade and stage. However, its independent 
prognostic value is unknown when adjusted for 
other clinical and pathological characteristics by 
multivariate analysis. A systematic review and 
meta-analysis was recently published on the func-
tion of p53 in the survival of UTUC patients (14). 
Seven articles met the eligibility criteria for this 
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HIF-1α Transcription factor that plays an important role in oxygen homeostasis. Levels of HIF-1α  subunit can increase rapidly in response 

to hypoxia and upregulate a number of factors important for tumor expansion.

Vasohibin-1 Angiogenic molecule expressed in endothelial cells and upregulated by VEGF and fibroblast growth factor-2. VASH1 expression is 

restricted to endothelial cells of blood vessels in the tumor stroma and has a positive correlation with MVD.

Thrombospondin-1 Potent inhibitor of angiogenesis in physiological and pathological conditions and inhibits proliferation of tube-like structures in 

endothelial cells. TSP-1 expression is inversely related to MVD.

FGFR3 Part of a tyrosine kinase receptor family that regulates several cellular processes, such as growth, differentiation, and angiogenesis.

Cell differentiation

Uroplakin Specific differentiation product of urothelial cells and is undetectable in nonurothelial tissues. Present at the apical surface and 

cytoplasm of umbrella cells and can be used as marker for urothelial differentiation.

Cell adhesion/EMT

Snail Considered an EMT transcription factor that can repress E-cadherin and therefore regulate tumor progression and metastasis.

E-cadherin Calcium-dependent glycoprotein essential to epithelial tissue integrity. Expressed in epithelial cells, where cytoplasmic domain binds 

with β or γ  subtype of catenin proteins and secures attachment to the actin microfilament, thus ensuring cytoskeletal integrity and 

stable cellular adhesion. Decreased E-cadherin can lead to loss of cellular adhesion, resulting in invasive tumors.

N-cadherin Expressed by mesenchymal cells. Decreased expression of E-cadherin and increase of N-cadherin have been established as features 

of EMT in epithelial malignancies and have been shown to be associated with the acquisition of aggressive phenotypes.

Catenins Family of proteins found in complexes with cadherins. They connect cadherins to actin filaments, ensuring cytoskeletal integrity and 

stable cellular adhesion.

MMPs Part of a family of proteases capable of degrading all kinds of extracellular matrix proteins. Tumor cell invasion and metastasis are 

biologically dependent on the proteolytic destruction of surrounding matrix components.

Apoptosis

Survivin Member of a family of proteins that inhibit apoptosis by blocking downstream caspase activity.

Bcl-2 Bcl-2 is an antiapoptotic protein that blocks caspase activation by inhibiting the mitochondrial release of cytochrome-c.

Caspase Proteases that can be activated by intrinsic or extrinsic pathways that induce cell death by apoptosis.

Abbreviations: CDK = cyclin-dependent kinase; EGFR = endothelial growth factor receptor; NF-κB = nuclear factor-κB; HIF-1α = hypoxia-inducible factor 1α; VEGF = vascular endothelial growth 
factor; MVD = microvessel density; VASH1 = vasohibin-1; TSP-1 = thrombospondin-1; FGFR3 = fibroblast growth factor receptor 3; MMPs = metalloproteinases; Bcl-2 = B-cell lymphoma 2 oncogene.

Table 1 – Tissue-based markers in upper tract urothelial carcinoma and their molecular functions.

TISSUE-BASED MARKERS FUNCTION

Cell cycle regulation

p53 Tumor suppressor gene that maintains genomic stability by preventing genomic mutation. When mutated, tumor suppression is 
compromised, and tumors can develop.

Cyclins Proteins that regulate progression through the cell cycle (G1/S transition) by activation of cyclin-dependent kinase. Dysregulation 
of CDK-cyclin complexes can promote tumor cell growth.

p21 and p27 Members of the cyclin-dependent kinase family. Function as tumor suppressors, and loss of their expression is associated with 
tumor development and progression.

Cell growth, proliferation, 
and signal transduction

Ki67 Nuclear protein associated with cellular proliferation. Marker of growth factor for a specific cell population.

HER-2 Member of the ErbB family of receptors (plasma membrane-bound receptor tyrosine kinases). Plays an important role in tumor 
cell growth and development. Amplification or overexpression of HER-2 stimulates PI3K/AKT pathway and is associated with the 
development and progression of cancer.

EGFR Transmembrane glycoprotein with tyrosine kinase activity and also a member of the ErbB family of receptors. EGFR activation 
stimulates intrinsic intracellular protein-tyrosine kinase activity, leading to DNA synthesis and cell proliferation. EGFR 
overexpression or upregulation is associated with malignant tumors.

NF-κB Complex protein that regulates genes which controls cell proliferation and survival. NF-κB is inactive and sequestered in the 
cytoplasm. Several stimuli can activate and release NF-κB, which translocates to the nucleus. In the active form, it can regulate the 
expression of several genes associated with anti-apoptosis, inflammation, proliferation, invasion, and angiogenesis.

Angiogenesis
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Table 2 – Tissue-based markers in upper tract urothelial carcinoma and their prognostic implications.

TISSUE-BASED 
MARKERS

PATHOLOGICAL BLADDER 
RECURRENCE

RFS CSS OS REF.

Cell cycle regulation

p53 High pT stage; high grade multivariate multivariate multivariate 14,15,16

Cyclins univariate 18,19

p21 22

p27 High pT stage; high grade multivariate 20,22

Cell growth, 
proliferation and 
signal transduction

Ki67 High pT stage; high grade; 
LVI; sessile tumor; tumor 

necrosis, Cis, LN+

multivariate multivariate multivariate 23,24,25,26,27,28

HER-2 High pT stage; high grade; 
LVI; tumor necrosis; LN+

multivariate multivariate multivariate multivariate 30,31,32,33

EGFR High pT stage; high grade multivariate univariate 27,36

NF-κB multivariate multivariate 38

Angiogenesis

HIF-1α High grade; sessile tumor multivariate multivariate 40

Vasohibin-1 High pT stage; high grade multivariate multivariate 42

Thrombospondin-1 High pT stage; high grade univariate univariate 46

FGFR3 Low pTstage; low grade 49,50

Cell differentiation

Uroplakin High pT stage; high grade multivariate 52,53

Cell adhesion/EMT

Snail High pT stage; high grade; 
LVI

multivariate multivariate 56

E-cadherin High pT stage; high grade; 
LVI, tumor necrosis; 

Cis; LN+; sessile tumor; 
multifocality

univariate univariate 58,59,60

N-cadherin High pT stage; LN+; 
sessile tumor

multivariate multivariate 59,61

Catenins Larger tumors (>3cm) multivariate multivariate 63,64

MMPs High pT stage; high grade; 
LVI; LN+

multivariate multivariate univariate 68,69,71

Apoptosis

Survivin High pT stage; LN+; LVI; 
tumor necrosis; sessile 

tumor

multivariate multivariate 74,75

Bcl-2 multivariate 79

Caspase High pT stage; high grade univariate univariate 74

Abbreviations: RFS = recurrence-free survival; CSS = cancer-specific survival; OS = overall survival; LVI = lympho-vascular invasion; Cis = carcinoma in situ; LN+ = lymph node metastasis; EMT 
= epithelial-mesenchymal transition; MMPs = metalloproteinases; EGFR = endothelial growth factor receptor; NF-κB = nuclear factor-κB; HIF-1α = hypoxia-inducible factor 1α; FGFR3 = fibroblast 
growth factor receptor 3; MMPs = metalloproteinases; Bcl-2 = B-cell lymphoma 2 oncogene; REF = references.
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review, which included 514 patients, finding that 
overexpression of p53 correlated with statistically 
significant differences in disease-free (DFS), can-
cer-specific (CSS), and overall survival (OS), sug-
gesting that p53 is an independent prognostic fac-
tor in UTUC. Rey et al. were one of the first groups 
to examine the prognostic value of p53 and re-
ported that its overexpression was significantly 
associated with tumor aggressiveness and patient 
survival in a small cohort of 83 patients (15).

In contrast, a recent review by Mitchell et 
al. analyzed 24 papers, in 5 of which multivariate 
analysis demonstrated that p53 expression had inde-
pendent prognostic significance in UTUC, all of whi-
ch contained potential statistical bias. The authors 
concluded that existing data do not support p53 as 
an independent prognostic marker in UTUC, requi-
ring more prospective collaborative studies (16).

Cyclins
Cyclins are a family of proteins that regula-

te progression through the cell cycle by activation 
of cyclin-dependent kinase (CDK). G1/S cyclins, 
which include cyclin A, cyclin D, and cyclin E, 
are essential for controlling the cell cycle during 
the G1/S transition. Cyclin levels usually modula-
te during the cell cycle and are strictly regulated. 
Overexpression of cyclin A and E and dysregula-
tion of CDK-cyclin complexes can promote tumor 
cell growth and mediate the pathogenesis of can-
cer. In addition, high expression of cyclins A and 
E is associated with a poor prognosis in several 
types of cancer (17).

In UTUC, Liang et al. studied 340 patients 
with localized disease and found that expression 
of cyclin A was associated with worse metastasis-
-free survival (MFS) in the univariate but not mul-
tivariate analysis (18). Bogdanovic et al. retros-
pectively analyzed cyclin E levels in 24 patients 
and found no statistically significant association 
with tumor stage or grade (19).

p21 and p27
p21 and p27 are members of the cyclin-

-dependent kinase family, functioning as tumors 
suppressors. The loss of their expression is linked 
to tumor development and progression in many 
malignancies.

In UTUC, Nakanishi et al. found that p27 
expression declines significantly with increasing 
stage and grade, but no correlation was observed 
with the prognosis (20). In 2005, Fromont et al. 
analyzed a panel of molecular markers and failed 
to note any prognostic value of p27 expression 
(21). Recently, Sarsik and colleagues studied the 
immune-expression of p21 and p27 and correlated 
them with various clinical and pathological va-
riables and OS (22). They reported that p21 and 
p27 are expressed in 52.9% and 88.2% of cases, 
respectively. Although no correlation was seen be-
tween loss of or lower p21 expression and clinico-
pathological variables, they were associated with 
a shorter OS in the univariate and multivariate 
analysis. No noninvasive tumors showed a loss 
of p27, whereas one-third of invasive tumors did. 
This group concluded that additional research is 
needed to determine the function of p27 in UTUC, 
due to their small cohort (n=34) and the prelimi-
nary nature of their results.

Cell growth and proliferation and signal trans-
duction

Ki-67
Ki-67 is a nuclear protein that is associated 

with cell proliferation and is an excellent marker 
for determining growth factor for a specific cell 
population, with prognostic value for carcinomas 
of the prostate, breast, and brain.

The prognostic value of Ki67 in UTUC has 
been studied in the past several years. A Japa-
nese group retrospectively analyzed 69 patients 
who were diagnosed with UTUC and determined 
that overexpression of Ki67 by immunohistoche-
mistry correlated significantly with stage, grade, 
and lymphatic and vascular invasion (23). In sur-
vival analyses, Ki67 expression was a significant 
prognostic factor by univariate analysis but did 
not impact survival in the multivariate analysis. In 
2005, a multicenter study examined the prognos-
tic value of Ki67 in UTUC and found an associa-
tion with poor prognosis and disease recurrence 
only in the univariate analysis (21).

In contrast, a recent study on specimens 
from 107 patients who underwent RNU found that 
Ki67 overexpression was linked to pathological 
stage and grade (24). In survival analyses, ove-
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rexpression of Ki67 was an independent predic-
tor of DFS and CSS. These results were posteriorly 
confirmed in a prospective study of 101 patients 
(25). Notably, Joung et al. attempted to identify 
immune-histochemical predictors that were as-
sociated with bladder recurrence in patients with 
UTUC who were subjected to RNU and found that 
Ki67 overexpression significantly predicts bladder 
cancer recurrence (26). These results were confir-
med by Long et al. in a cohort of 320 patients 
(27). Thus, Ki67 can be used as a marker of blad-
der recurrence after RNU, anticipating intravesical 
therapies.

In 2015, the International Upper Tract 
Urothelial Carcinoma Collaboration published a 
multi-institution validation study of the predictive 
value of Ki67 in patients with UTUC (28). Immu-
no-histochemical staining for Ki67 was performed 
on a tissue microarray that was constructed from 
475 patients who underwent radical surgery. Ove-
rexpression of Ki67 was significantly associated 
with higher pT stage, lympho-vascular invasion, 
sessile tumor architecture, tumor necrosis, con-
comitant carcinoma in situ, and regional lymph 
node metastasis. By multivariate analysis, Ki67 
was an independent predictor of DFS and CSS. 
This group also observed a statistically significant 
improvement in Harrell’s C-index when Ki67 was 
included in their preoperative and postoperative 
prediction models for DFS and CSS, concluding 
that they validated Ki67 as an independent predic-
tor of outcomes in UTUC patients.

HER-2
HER-2 (human epidermal growth factor 

receptor 2), also known as ErbB2, is a member of 
the ErbB family of receptors, which comprises four 
plasma membrane-bound receptor tyrosine kina-
ses. HER-2 has important functions in tumor cell 
growth and development. Amplification or overex-
pression of HER-2 stimulates the phophoinositi-
de-3 kinase (PI3K)/AKT pathway and is associated 
with the development and progression of certain 
aggressive types of cancer. In breast cancer, HER-
2 amplification is found in nearly 25% to 30% of 
tumors and correlates with disease recurrence and 
poor survival (29). Targeting HER-2 with mono-
clonal antibodies in HER-2-overexpressing breast 

carcinomas improves survival and has become a 
standard treatment option (29).

Studies in urological tumors have shown 
that HER-2 overexpression in patients with UTUC 
who undergo radical therapy is rare. Vershasselt-
-Crinquette et al. measured HER-2 expression in a 
cohort of 83 patients (30) by immune-histochemi-
cal staining and in situ hybridization, observing 
overexpression and amplification was in 16% and 
7% of subjects, respectively. However, patients 
with overexpression and amplification of HER-2 
were more likely to have higher-grade and -sta-
ge disease. Langner et al. also noted infrequent 
HER-2 overexpression and amplification in UTUC 
patients, which were more likely to occur in high-
-stage and high-grade tumors (31).

The prognostic value of HER-2 with regard 
to recurrence and survival in UTUC was debated 
until larger studies were recently published. In the 
largest single-center HER-2 study in UTUC pa-
tients (32), Sasaki et al. investigated HER-2 status 
in 171 UTUC patients who underwent RNU and 
found that overexpression and amplification of 
HER-2 was associated with early bladder cancer 
recurrence. These findings were validated by a 
large multicenter retrospective study of 732 pa-
tients (33), in which Soria and colleagues found 
that HER-2 was overexpressed in 35.6% of pa-
tients and linked to pathological characteristics, 
such as more advanced T stage, presence of lymph 
node metastasis, high-grade tumor, tumor necro-
sis, and lympho-vascular invasion. By multivaria-
ble analysis, HER-2 overexpression remained as-
sociated with disease recurrence and overall and 
cancer-specific mortality. The authors concluded 
that HER-2 is a good marker for therapeutic risk 
stratification and a therapeutic target in certain 
UTUC tumors.

Epidermal growth factor receptor
Epidermal growth factor receptor (EGFR), 

also known as HER-1 or ErbB1, is a transmembra-
ne glycoprotein that has tyrosine kinase activity 
and is a member of the ErbB family of receptors. 
The activation of EGFR stimulates its intrinsic in-
tracellular protein tyrosine kinase activity and ini-
tiates several signal transduction cascades, leading 
to DNA synthesis and cell proliferation. Mutations 
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that affect EGFR overexpression or upregulation 
correlate with several cancers, including UCB (34).

Few studies have determined the influence 
of EGFR on the prognosis of patients who have 
been diagnosed with UTUC. In a small single-
-center study, Tsai et al. detected ErbB1 in 9.5% 
of UTUC tumors (35). Leibl et al. analyzed the 
immune-histochemical expression of EGFR in 268 
consecutive patients with UTUC who underwent 
RNU and correlated it with histopathological pa-
rameters and patient outcomes (36), finding that 
EGFR immunoreactivity was present in 55% of ca-
ses higher than in previous studies. EGFR staining 
was associated with higher tumor stage and grade, 
and its intensity correlated with metastatic disea-
se in the univariate but not multivariate analysis. 
However, Long et al. recently analyzed 320 UTUC 
patients and found that EGFR positivity was an 
independent risk factor for bladder cancer recur-
rence after RNU (27). Thus, like Ki-67 and HER-2, 
EGFR expression could be used as a marker of bla-
dder cancer recurrence after radical therapy.

Nuclear factor-κB (NF-κB)
Nuclear factor-κB (NF-κB) is a complex 

protein that is expressed in many cells and regula-
tes many genes that control cell proliferation and 
survival. Typically, NF-κB is inactive and seques-
tered in the cytoplasm by specific inhibitors under 
resting conditions. Several stimuli can activate 
and release NF-κB, allowing it translocate to the 
nucleus. In its active form, NF-κB regulates the 
expression of genes that are associated with anti-
-apoptosis, inflammation, proliferation, invasion, 
and angiogenesis (37).

A Chinese group studied 90 patients with 
UTUC by immunohistochemistry (38) and recor-
ded cytoplasmic overexpression of NF-κB in 61% 
of subjects and nuclear immunoreactivity in ne-
arly 27%. Although no significant association be-
tween NF-κB expression and pathological features 
of aggressive disease was seen, it was an indepen-
dent predictor of CSS and OS.

Angiogenesis
Angiogenesis is the process by which new 

blood vessels form in tissue and is considered a 
critical event in the initiation and progression 

of various solid malignancies-without angioge-
nic activity, solid tumors cannot grow or expand. 
Several angiogenic factors have been identified 
in the past several years, including vascular en-
dothelial growth factor (VEGF), platelet-derived 
growth factor (PDGF), hypoxia-inducible factor 1 
(HIF-1), fibroblast growth factor receptor 3 (FGFR 
3), vasohibin-1 (VASH1), and thrombospondin-1 
(TSP-1). Despite being studied extensively in UCB, 
there are few reports on angiogenesis-related ma-
rkers in UTUC.

Hypoxia-inducible factor 1α (HIF-1α)
Hypoxia-inducible factor 1 protein (HIF-1) 

is a transcription factor that governs oxygen ho-
meostasis. The levels of the HIF-1α subunit can 
increase rapidly in response to hypoxia, in turn 
upregulating factors that are important for tumor 
expansion. Thus, overexpression of HIF-1α is as-
sociated with tumor aggressiveness and prognosis 
in several malignancies, including UCB (39).

In UTUC, there are few studies on HIF-1α 
expression and outcomes. Nakanishi et al. per-
formed a retrospective study of 127 patients and 
found that 55% of samples had immune-histoche-
mical overexpression of HIF-1α (40). This overex-
pression correlated with high-grade and sessile 
tumors but not with tumor stage. The authors also 
observed that HIF-1α overexpression was associa-
ted with OS and DFS rates by univariate and mul-
tivariate analysis (in all tumors and in invasive 
tumors), indicating that HIF-1α expression provi-
des information on the prognosis in patients with 
UTUC.

Vasohibin-1 (VASH1)
Vasohibin-1 (VASH1) is a protein that is 

encoded by VASH1 and is an angiogenic molecule 
that is expressed specifically in endothelial cells 
and upregulated by VEGF and fibroblast growth 
factor-2. VASH1 expression is restricted to the en-
dothelial cells of blood vessels in the tumor stro-
ma (41).

Miyazaki et al. were the first group to exa-
mine the immune-histochemical expression of 
VASH1 and microvessel density (MVD) in UTUC 
with regard to patient outcomes (42). In 171 pa-
tients, they noted a significant positive correla-
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tion between MVD and VASH1. Elevated levels of 
VASH1 were significantly associated with higher 
pathological T stage and high-grade tumors. By 
multivariate analysis, high VASH1 density was 
an independent predictor of tumor recurrence 
and CSS. The authors concluded that although 
their results are preliminary, VASH1 density is a 
clinically relevant predictor of patient prognosis 
in UTUC and could be confirmed as a novel bio-
marker in external validation studies.

Thrombospondin-1 (TSP-1)
Thrombospondin-1 (TSP-1) is a potent 

inhibitor of angiogenesis in various physiologi-
cal and pathological conditions and suppresses 
the proliferation of tube-like structures in endo-
thelial cells (43).

Earlier studies reported that TSP-1 ex-
pression is inversely related to MVD in bladder 
cancer patients (44, 45), suggesting that low TSP-
1 expression correlates with increased malignant 
potential, aggressiveness, and poorer outcomes 
in urothelial carcinomas. There is one paper on 
TSP-1 expression in UTUC and its impact on the 
patient’s prognosis. In this retrospective single-
-center study of 97 UTUC patients who were 
subjected to RNU (46), the authors analyzed the 
expression of 4N1K, which is derived from the C-
-terminal domain of TSP-1 and inhibits angioge-
nesis in in vivo and in vitro models (47). Miyata 
and colleagues found that low expression or lack 
of 4N1K was associated with higher pathologi-
cal T stage and high-grade tumors. In survival 
analyses, negativity for 4N1K was a predictor 
of DFS and CSS in the univariate but not mul-
tivariate analysis. Thus, based on these results, 
the prognostic value of TSP-1/4N1K is limited in 
UTUC (46).

Fibroblast growth factor receptor 3 (FGFR3)
Fibroblast growth factor receptor 3 

(FGFR3) is part of a tyrosine kinase receptor 
family that regulates many cellular processes, 
such as growth, differentiation, and angiogene-
sis. In general, FGFR3 mutations are associated 
with low-risk tumors that rarely progress and 
usually have a good prognosis in bladder can-
cer patients (48).

In 2009, van Oers et al. reported that 
FGFR3 mutations occurred at the same frequen-
cies in UTUC and bladder tumors in 280 pa-
tients (117 bladder tumors and 163 upper tract 
tumors) with a median follow-up of 56 months 
(49). They also claimed that FGFR3 mutations 
correlated with low-stage tumors and better 
survival in patients with UTUC and UCB. Bur-
ger and colleagues found that FGFR3 mutations 
were linked to a favorable stage and grade in 
172 UTUC patients and benefited the survival 
rate-24.1% versus 54.2% cancer-related deaths 
occurred in the mutated group (50). Based on 
these results, FGFR3 has potential as a marker 
of low-risk patients and can be used to select 
candidates for conservative therapies other than 
RNU, if these findings can be recapitulated in 
biopsy specimens.

Cell differentiation
 Uroplakin

Uroplakins (UPs) comprise a group of 
four transmembrane proteins (UPs Ia, Ib, II, and 
III) that are specific differentiation products of 
urothelial cells and are undetectable in non-
-urothelial tissues (51). They usually reside at 
the apical surface and in the cytoplasm of um-
brella cells and are absent from intermediate 
and basal cells. The specificity of UPs to urothe-
lial carcinoma has led to their use as markers of 
urothelial differentiation.

Ohtsuka et al. measured UPIII by immune-
-histochemistry in surgical specimens of 71 pa-
tients who were diagnosed with UTUC and sub-
jected to RNU (52). In all specimens, there was 
intense UPIII immunoreactivity in umbrella cells 
of normal urothelium. In tumor samples, UPIII 
was positive in 75% of non-muscle invasive tu-
mors and 40% of muscle-invasive disease. UPIII 
was also expressed in 65% of grade 1-2 and 33% 
of grade 3 tumors. The CSS of patients who were 
negative for UPIII was significantly worse than 
in those who were UPIII-positive, and by mul-
tivariate analysis, UPIII expression was a more 
powerful predictor of CSS than stage and lymph 
node status. A recent study found that UPII an-
tibody has greater sensitivity than UPIII and is a 
better marker, even in challenging settings (53).
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Cell adhesion and epithelial-mesenchymal tran-
sition (EMT)

The epithelial-to-mesenchymal transition 
(EMT) is a process in which cells lose their epithe-
lial characteristics and gain the migratory and in-
vasive properties of mesenchymal cells. The EMT is 
a key step in cancer development and progression. 
Epithelial cells express high levels of E-cadherin, 
whereas mesenchymal cells express N-cadherin, 
fibronectin, and vimentin. Loss of E-cadherin is 
a fundamental event in the EMT. Downregula-
tion of E-cadherin and increased N-cadherin are 
hallmarks of EMT in epithelial malignancies and 
are associated with the acquisition of aggressive 
phenotypes (54). In normal cells, the cytoplasmic 
domain of E-cadherin binds to the β or γ subtype 
of catenin proteins, which in turn are secured to 
actin microfilaments, thus ensuring cytoskeletal 
integrity and stable cellular adhesion (55). Loss 
of cellular adhesion is a critical event in tumor 
progression, resulting in poorly differentiated and 
invasive tumors.

Snail
Snail is an EMT-inducing transcription 

factor (TF) that represses E-cadherin and thus re-
gulates tumor progression and metastasis. As a 
result, Snail contributes to the EMT during cell 
differentiation (8, 56).

Kosaka et al. analyzed 150 patients and de-
monstrated that nuclear Snail staining was weak in 
non-muscle-invasive UTUC (56). In contrast, Snail 
signals were robust in the nuclei of many muscle-
-invasive tumors. Snail expression was significan-
tly upregulated in high-tumor-stage and high-grade 
tumors and in tumors with lympho-vascular inva-
sion. By multivariate regression analysis, elevated 
Snail expression was a significant and independent 
prognostic predictor of DFS and CSS.

Cadherins
In many studies of various solid malig-

nancies, patients with low E-cadherin levels were 
most likely to harbor tumors with features of bio-
logically aggressive disease. This association is 
consistent with function of E-cadherin as a cal-
cium-dependent glycoprotein that is essential for 
epithelial tissue integrity. Loss of cellular adhesion 

results in the detachment of cancerous cells from 
the primary lesion, promoting invasiveness and 
metastasis (57). However, the relationship betwe-
en E-cadherin and outcomes in UTUC is debated.

In 62 UTUC patients, Fromont et al. sho-
wed that decreased E-cadherin expression is an 
independent prognostic factor for DFS and OS 
(201). In contrast, most subsequent studies of lar-
ger cohorts have failed to demonstrate an inde-
pendent association between E-cadherin expres-
sion and disease recurrence (58, 59). Favaretto et 
al. assessed the clinical significance of lower E-
-cadherin levels in an international cohort of 678 
UTUC patients who were treated with RNU (60), 
observing that downregulation of E-cadherin in 
tumor cells correlated with adverse clinicopatho-
logical features. They also confirmed that lower 
E-cadherin expression was linked to a greater pro-
bability of disease recurrence and cancer-specific 
mortality in UTUC. However, when adjusted for 
the effects of established prognostic factors by 
multivariable analysis, E-cadherin expression lost 
its independent prognostic value and thus might 
have limited use in clinical practice. Nevertheless, 
it can be used to identify more aggressive tumors 
in the preoperative setting to indicate periopera-
tive chemotherapy and extended lymph node dis-
section, in addition to RNU, if these results can be 
validated in biopsy specimens.

Muramaki et al. examined N-cadherin in 
UTUC in 59 patients, reporting that its expression 
was an independent prognostic factor of intra- and 
extravesical recurrence after RNUl (59) but, they 
did not analyze any predictors of CSS in this co-
hort. More recently, Abufaraj et al. measured N-
-cadherin expression in a multi-institution study of 
over 600 patients (61). N-cadherin positivity was 
seen in 43% of patients and was associated with 
features of aggressive disease (advanced tumor sta-
ge, lymph node metastases, and sessile architecture) 
and disease recurrence but not CSS or OS in the 
univariate analysis. Similarly, after adjustments for 
the effects of confounders, N-cadherin was not as-
sociated with any survival outcome.

Catenins
Catenins are a family of proteins that exist in 

complexes with cadherins. The primary mechanical 
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function of catenins is to connect cadherins to ac-
tin filaments, specifically in the adhesion junctions 
of epithelial cells, ensuring cytoskeletal integrity 
and stable cellular adhesion (56, 62). The catenins 
that were identified in human cancers became kno-
wn as α-catenin, β-catenin, and γ-catenin.

Typically, studies determined the prog-
nostic value of catenins in urothelial carcinoma 
with cadherins as part of a combined panel of 
EMT markers (55, 63). In UCB, Clairotte et al. 
analyzed 101 patients with bladder cancer (71 T1 
and 30 T2/T3 tumors) and observed a highly sig-
nificant correlation between decreased expres-
sion of all catenins and higher TNM stage (55). 
By multivariate analysis, only γ-catenin was an 
independent predictor of DFS in patients with 
stage T1 bladder urothelial tumors.

In UTUC, few studies have examined the 
expression of catenins as prognostic markers. 
Izquierdo et al. measured α, β, and γ-catenin le-
vels in 70 tumors samples from UTUC patients by 
immunohistochemistry and correlated them with 
outcomes- (64) in the multivariate analysis, ab-
normal β-catenin expression was an independent 
prognostic factor of tumor progression and CSS. 
In a cohort of 20 patients, Reis et al. reported that 
moderate expression of γ-catenin was associa-
ted with a lower DFS rate, albeit insignificantly 
(63); there was no relationship between α-catenin 
and β-catenin expression and tumor recurrence. 
Also, the authors found that downregulation of 
α-catenin was more frequent in larger tumors. In 
conclusion, the data on catenins as prognostic 
markers in UTUC remain weak; thus, none of them 
can be used for clinical decision-making.

Metalloproteinases
Matrix metalloproteinases (MMPs) are part 

of a large family of proteases that degrade many 
types of extracellular matrix proteins. Tumor cell 
invasion and metastasis depend on the proteolytic 
destruction of surrounding matrix components. 
Thus, many studies have determined the effects of 
MMPs on cancer invasion and progression (65-67).

In UTUC, Nakanishi et al. analyzed MMP-2 
expression and correlated it with outcomes (68), 
noting a relationship between MMP-2 levels and 
tumor stage. Also, in the univariate analysis, 

MMP-2 expression was associated with OS but did 
not reach statistical significance in the multiva-
riate analysis. Subsequently, Miyata et al. measure 
MMP-2 and MMP-9 in 91 patients who underwent 
RNU (69), reporting that they correlated with hi-
gher pT stage but that they were not independent 
predictors of CSS. In 2005, Kamijima et al. studied 
69 UTUC patients and did not observe any link be-
tween MMP-2 and MMP-9 expression and high-
-risk disease (70).

Conversely, Li et al. demonstrated that 
high MMP-11 expression in 340 UTUC patients 
and 295UCB subjects was significantly associated 
with advanced pT status, nodal metastasis, high 
histological grade, vascular and perineural inva-
sion, and frequent mitoses (71). In the multivaria-
te analysis, MMP-11 was independently associa-
ted with CSS and the development of metastasis. 
Based on the most recent literature, MMP-2 and 
MMP-9 have limited value as predictive markers 
in UTUC. In contrast, MMP-11 has shown promi-
sing results in a large multicenter retrospective 
study and is thus a potential novel prognostic and 
therapeutic target.

Apoptosis
Apoptosis is the highly regulated and 

controlled process of programmed cell death. It 
can be initiated by an intrinsic or extrinsic pa-
thway, both of which induce cell death by ac-
tivating proteases, called caspases. Inhibition of 
apoptosis and apoptotic pathways can result in 
tumorigenesis and cancer progression, because it 
allows tumor cells to survive longer and resist 
harmful stressors (72). Several markers of apop-
tosis have been identified and studied in several 
malignancies, including survivin, caspase-3, FAS 
(first apoptosis signal), bcl-2, and bax. Some of 
these molecules have been examined in UTUC 
and are summarized below.

Survivin
Survivin is a member of a family of pro-

teins that inhibits apoptosis by blocking downstre-
am caspase activity (73). In 2009, a South Korean 
group analyzed the expression of several apopto-
sis-related markers in UTUC and their association 
with clinical and pathological features, disease re-
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currence, and survival (74). They found that 20% 
of patients had altered expression of survivin. Al-
though survivin expression did not correlated with 
any clinical or pathological characteristics, in the 
multivariate analysis, it was the only marker that 
was independently associated with disease recur-
rence and survival. Yet, well-designed studies with 
larger cohorts have been unable to confirm these 
findings (75, 76, 21).

A recent large multicenter study by Ma-
thieu et al. in 732 patients who were diagnosed 
with UTUC analyzed survivin expression (75), 
finding that nearly 40% of tumors had altered 
survivin levels, which were associated with more 
advanced pathological tumor stage, lymph node 
metastasis, lympho-vascular invasion, tumor ne-
crosis, and tumor architecture. In the univariate 
analysis, altered survivin correlated significantly 
with DFS and CSS but did not achieve indepen-
dent predictive status by multivariate analysis.

Bcl-2 and caspase-3
Bcl-2 is an antiapoptotic protein that blo-

cks caspase activation by inhibiting the mito-
chondrial release of cytochrome-c (77). In UCB, 
studies on bcl-2 and caspase-3 are conflicting. 
Recent studies have shown that overexpression of 
bcl-2 and loss of caspase-3 are associated with 
higher pathological stage, disease recurrence, and 
cancer-specific mortality rates (78). Jeong et al. 
analyzed several apoptosis-related markers in 112 
consecutive UTUC patients (74), reporting that 
27% and 24% of patients had altered expression 
of bcl-2 and caspase-3, respectively-the latter of 
which correlated with pathological tumor stage 
and grade; bcl-2 was not linked to any clinico-
pathological parameter. In the survival analysis, 
altered caspase-3 expression was significantly as-
sociated with an increased probability of disease 
recurrence and CSS. When adjusted for the effects 
of pathological features by multivariate analysis, 
caspase-3 did not reach statistical significance. 
bcl-2 overexpression was not associated with di-
sease recurrence or survival in the univariate or 
multivariate analysis.

In 2013, Yoshimine et al. published data on 
the expression of bcl-xl, a bcl-2 family protein, 
from 175 patients with UTUC (79). They also tes-

ted a specific inhibitor of bcl-xl, bafilomycin A1 
(BMA), in in vitro and xenograft mouse models. 
This group observed that patients with high bcl-
-xl levels had a significantly lower 5-year CSS 
rate (53%) than those with low expression (77%). 
By multivariate analysis, high bcl-xl expression 
was an independent prognostic factor for CSS. 
Further, BMA inhibited urothelial cell prolifera-
tion in vitro by inducing apoptosis and suppres-
sed tumor growth in mouse models. The authors 
suggested that in addition to being a good prog-
nostic marker in UTUC patients, bcl-xl is a pro-
mising therapeutic target.

COnCLusIOns

UTUC is a highly heterogeneous disease for 
which there is a significant lack of clinical predic-
tive factors for accurately stratifying patients with 
regard to treatment decisions. Pathological predic-
tive factors might be effective in determining the 
risk of aggressive disease, but information on them 
becomes available only after definitive therapy, 
precluding patients from receiving more effica-
cious preoperative chemotherapy or extended lym-
ph node dissection. Recent molecular studies have 
examined the various pathways in tumor behavior 
and carcinogenesis, and the incorporation of tis-
sue-based markers into prognostic tools might help 
identify patients who could benefit from intensified 
therapy and monitoring.

In this review, we have described the exis-
ting data on tissue-based markers in UTUC (Box 1), 
their prognostic impact, and how they might affect 
clinical decision-making in this disease. Despite the 
growing body of evidence on tissue-based markers 
in UTUC in the past several decades, none of these 
biomarkers is used in daily practice. The number of 
studies on tissue-based markers has risen substan-
tially, but many discrepancies in their results re-
main. Most such reports have been based on single 
centers and small cohorts, with a low level of evi-
dence. Few studies have had their findings valida-
ted, and the incorporation of tissue-based markers 
into prognostic models have been unable to impro-
ve their accuracy significantly (28).

Another problem in evaluating tissue-ba-
sed markers in UTUC is the heterogeneity of the 
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cohorts that are usually recruited. In a review, 
Netto et al. described the two pathogenetic pa-
thways in UCB (80). One pathway was associa-
ted with non-muscle-invasive bladder cancer 
and comprised disruption to PI3K-AKT-mTOR 
signaling and alterations in FGFR3 and the on-
cogene HRAS. Conversely, the primary genetic 
alterations that underlie muscle-invasive blad-
der cancer involve tumor suppressor genes that 
encode proteins that regulate the cell cycle and 
apoptosis, including TP53 and RB1. UCB studies 
typically include patients with non-muscle-in-
vasive disease who have undergone transure-
thral resection or received intravesical therapies 
or patients with muscle-invasive disease who 
have been subjected to radical cystectomy. In 
contrast, studies on UTUC generally comprise 
patients with any stage or grade who have un-
dergone RNU, thus including too many dispa-
rate pathogenetic pathways in the same cohort.

However, certain biomarkers appear to 
be promising tools in UTUC. In large multi-
-institution retrospective studies, Ki-67, HER-2, 
EGFR, and N-cadherin were independent prog-
nostic factors for bladder cancer recurrence af-
ter RNU and could be used as markers for intra-
vesical therapies and bladder surveillance. Most 
of the tissue-based markers that have been stu-
died correlate with high-grade and high-stage 
disease-one exception is FGFR3, which is linked 
to low-risk tumors. Other biomarkers have had 
good results as independent prognostic factors 
for survival (p53, Ki-67, HER-2, and MMP 11).

These studies have been performed in 
RNU specimens, allowing us to stratify pa-
tients for adjuvant chemotherapy and intrave-
sical therapy or intensify surveillance. However, 
the preoperative identification of patients with 
aggressive versus low-risk disease with regard 
to indications for neoadjuvant chemotherapy 
and extended lymph node dissection compared 
with conservative therapy remains a critical is-
sue. Thus, the validation of these biomarkers in 
biopsy specimens would be invaluable for treat-
ment decision-making.

Recently, immunological check point 
markers, such as PD1/PDL-1, CD28, CTLA-4, and 
T-cell receptors and proteins (e.g., FOXP3) have 
been evaluated as prognostic factors and targets 
for new drugs in several solid tumors, including 
UCB (81). We hope that these molecules will also 
be investigated as prognostic factors in UTUC.

In conclusion, tissue-based markers have 
the potential to improve the clinical prediction 
of outcomes in UTUC, necessitating their fur-
ther development. Prospective studies that va-
lidate the function of these markers are being 
awaited, for which multi-institution collabo-
rations are necessary. An innovative panel of 
biomarkers that encompass a role pathway or 
several pathways might valuable, due to the 
dynamic processes of tumorigenesis, invasion, 
and progression, and creating accurate models 
to predict patient outcomes and the response to 
therapy would be a significant advance toward 
improving survival.

•	 p53 overexpression (inactivation/accumulation)

•	 Cyclins A and E overexpression

•	 Loss or lower expression of p21 and p27

•	 Overexpression of Ki67 (proliferation index)

•	 HER-2 overexpression and amplification

•	 EGFR overexpression

•	 NF-κB overexpression

•	 HIF-1α overexpression

•	 High levels and high density of VASH1

•	 Loss or lower expression of TSP-1

•	 FGFR mutation/overexpression (protective)

•	 Negative UPII and UPIII expression

•	 Snail overexpression

•	 Loss of E-cadherin expression

•	 Positive N-cadherin expression

•	 Abnormal expression of α, β and γ-catenin

•	 Overexpression of MMP-2, MMP-9 and MMP-11

•	 Altered survivin expression

•	 Altered expression of Bcl-2 and caspase-3 

(apoptosis related markers)

 BOX 1 – Molecular prognostic markers in uTuC
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Purpose: to determine the usefulness of serum TF as a potential marker for patients 
with clear cell RCC. 
Materials and Methods: prospective study of 30 patients with clear cell RCC submit-
ted to nephrectomy and 16 controls without clear cell RCC treated surgically for other 
conditions. TF is a endothelium  marker that was correlated with worse prognosis in 
a variety of solid tumors including RCC. Serum TF was collected before surgery at 
the operating room and in the postoperative setting after at least four weeks. Serum 
samples were analyzed with a commercial ELISA kit for human TF (R&D Systems®).
Results: Mean preoperative serum TF levels in clear cell RCC patients and in controls 
were 66.8 pg/dL and 28.4 pg/dL, respectively (p<0.001). Mean postoperative serum TF 
levels in clear cell RCC patients were 26.3 pg/dL. In all patients with clear cell RCC 
postoperative serum levels of TF were lower, with a mean reduction of 41.6 pg/dL in 
the postoperative setting (p<0.001). Linear regression revealed that tumor size was cor-
related with the postoperative reduction of serum TF levels (p=0.037).
Conclusions: We have shown a 3-fold reduction in the median preoperative serum 
levels of TF in patients with clear cell RCC after surgery. We have also shown a differ-
ence of the same magnitude in the serum levels of TF compared with those of a control 
group of patients with benign diseases. TF appears to be a useful serum marker for the 
presence of clear cell RCC. Further studies are needed to validate these findings.
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InTRODuCTIOn

Clear cell renal cell carcinoma (RCC) cor-
responds to 85% of all renal malignancies, with 
an estimated 66.000 new cases in the U.S. in 2016 
(1). In 2012, there were about 142.000 deaths due 
to kidney neoplasms, representing the 16th most 
common cause of cancer specific mortality (2). In 
spite of the significant increase in the diagnosis of 
incidental RCCs, the expected reduction in mor-
tality rates did not occur, since roughly 30% of 
the patients with RCCs are already metastatic at 
presentation (3). In fact, mortality rates of renal 

malignancies have increased in underdeveloped 
and in developing countries in recent years (4).

 The search for new diagnostic and prog-
nostic biomarkers in clear cell RCC has evolved 
slowly over the years. Many tissue biomarkers 
have been studied, with mixed results as either 
prognostic or predictive tools: carbonic anhydra-
se IX, B7-H1, survivin, PD-1, Epcam/ksa, IGF-1, 
VEGF, EphA2, and Skp2 (5-13). More recently, 
some genes were associated with the presence of 
CCR. Among these, the most frequently mutated 
were: PBRM1, that is part of the chromatin remo-
deling complex, BAP1 and SETd2, which are his-
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tones also relevant to this process (14, 15). So far, 
no serum biomarker has proven clinically useful 
in clear cell RCC.

 Tissue factor (TF) is a transmembrane 
protein responsible for triggering the extrinsic 
coagulation pathway (16). An increased TF ex-
pression was correlated with worse outcomes in 
various tumors from organs such as pancreas, 
ovary, lung, breast, prostate, colon and central 
nervous system (17). Serum TF levels were tested 
as possible tumor markers in ovarian and pan-
creatic cancers, with promising results (18, 19). 
We have previously reported that an increased 
immunohistochemical expression of TF in Wil-
ms tumors (20) and in clear cell RCC (21) was 
an adverse prognostic factor, correlated with de-
creased overall and cancer-specific survival. The 
present study aims to determine whether serum 
levels of TF are useful as biomarkers in clear cell 
RCC.

MATERIALs AnD METhODs

 A prospective study was carried out in 
patients with renal tumors candidates for either 
radical or partial nephrectomy at a university 
hospital. From August 2014 to July 2016, 43 
patients were included in the study, and were 
tested preoperatively for TF. Of these, 11 patients 
who did not present with the diagnosis of clear 
cell RCC in the pathologic exam (08 benign le-
sions, 02 chromophobic carcinomas, 01 papillary 
carcinoma) were excluded. In 32 patients with 
confirmed diagnosis of clear cell RCC, a second 
blood collection for TF was performed after at 
least four weeks from the date of surgery. Addi-
tionally, we tested for TF in the preoperative set-
ting the serum of 16 controls who were operated 
with diverse diagnosis. This heterogenous group 
was composed by patients with prostate cancer 
(1), benign renal cysts (2), oncocytoma (1), be-
nign prostatic hyperplasia (7), non-functional 
kidneys (2), ureteral stones (2), and renal stone 
(1). Controls were operated by the same Urology 
team, and showed no evidence of RCC in ima-
ging exams of the upper urinary tract and in pa-
thology reports. Postoperative samples were lost 
in two patients with clear cell RCC, who were 

excluded from the study. Our final study Group 
thus consisted of 30 patients with clear cell RCC 
and 16 controls with other diseases. The clinical 
and pathologic variables studied included: age 
at diagnosis, gender, presence of arterial hyper-
tension, history of smoking, Fuhrman’s grade, 
TNM stage (2010), presence of tumor necrosis, 
size of the renal lesion, preoperative and posto-
perative serum levels of TF.

TF-Enzyme-Linked Immunosorbent Assay 
(ELISA)

 Serum concentrations of FT were quanti-
fied by ELISA using the Human Coagulation Fac-
tor III/Tissue Factor Immunoassay-Quantikine® 
ELISA kit (Catalog Number DCF300) purchased 
from R & D (California-USA). Samples of 5mL of 
blood were collected in tubes containing EDTA 
before and after at least four weeks of surgery. 
Within 30 minutes after collection, serum was 
separated by centrifugation at 1000 x g for 15 
minutes. Aspirated, the serum was transferred 
to 600μL tubes and stored in a freezer at -80ºC. 
When the sample collection was complete, testing 
was initiated, following the manufacturer’s proto-
col. In the 96-well polystyrene plates with mono-
clonal antibody specific for coagulation factor III, 
the standard curve (concentrations 7.8 to 500pg/
mL) and the samples were added. After 2 hours of 
incubation at room temperature, the plates were 
aspirated and washed 3 times. The same procedu-
res were repeated for addition of the conjugate. 
Addition of the substrate was incubated for 30 
minutes without shaking and protected from li-
ght. At its end 50μl of sulfuric acid solution was 
added to suspend the reaction. The optical density 
of the samples was obtained by reading the plate 
in Zenyth® 340R (Made in Austria) spectrophoto-
meter with a 450nm filter with 570nm waveleng-
th correction. Tissue factor concentrations of the 
samples were calculated with respect to the rea-
ding of the standards and the correlation between 
the points of the standard curve (r2=0.9963). At 
the end the result was multiplied by 2 due to the 
dilution of the samples recommended by the R & 
D manufacturer. The tests were performed at the 
Laboratory of Nephrology of the Biomedical Re-
search Institute of PUCRS.
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statistical Analysis and Ethics

 Continuous variables were described as 
means and standard deviations. For asymmetric 
data we used medians and minimum-maximum 
intervals. Categorical data were expressed using 
counts and percentages. We used Student’s t-test 
for the comparison of continuous variables and 
Fisher’s exact test for the comparison of varia-
bles with categorical data. A linear regression was 
used to identify the potential association of the 
reduction of serum TF with tumor size as with 
other quantitative variables. The values were ex-
pressed as r (Pearson’s coefficient) and b (angular 
coefficient). For the association of categorical va-
riables, covariance analysis with negative values 
and standard deviation was used. The Statistical 
Package for Social Sciences program (SPSS, v. 
22.0) was used for data analysis. The study pro-
tocol was reviewed and approved by the research 
ethics committee of the university hospital, pro-
tocol number 33687414.5.0000.5336, and all pa-
tients signed a free informed consent form when 
included in the study.

REsuLTs

 The clinical and pathologic variables are 
shown in Table-1. There was a predominance of 
men in the sample (n=18, 60.1%), and the mean 
age was 58.8 years (31-91 years). Mean tumor size 
was 5.53cm (0.4-19.0cm). Regarding Fuhrman’s 
classification, 4 (13.3%) patients were grade 1, 20 
(66.6%) were grade 2, 6 (20%) were grade 3, and 
0 (0.0%) were grade 4. The pathologic stage was 
TNM I in 22 (73.3%); TNM II in 02 (6.6%), TNM III 
in three (10%), and TNM IV in three (10%). There 
were no statistically significant differences betwe-
en Groups regarding age, sex, smoking and hyper-
tension.

 The mean pre-operative serum TF in pa-
tients with clear cell RCC was 66.8pg/dL whereas 
in the control Group it was 28.4pg/dL (p <0.001). 
Figure-1 shows a box-plot representation of the 
mean and median values of TF in serum, both in 
renal cancer and in controls.

 Figure-2 shows postoperative serum levels 
of TF in patients with clear cell RCC, whose mean 
was 26.3pg/dL. All patients with clear cell RCC 

Table 1 – Patients characteristics.

CCR CONTROLS

Characteristics n=30 n=16 p

Age, years 61.1±10.1 57.5±12.9 0.950[a]

Male sex, n (%) 18 (60.0) 12 (75.0) 0.257[b]

Tumour size, cm 5.52±2.5 - -

Hypertension 17(56.6) 4(25.0) 0.060

Fuhrman grade, n (%) -

1 4 (13.3) -

2 20(66.6)

3 6 (20.0) -

4 0 (0.0) -

TnM stage, n (%) -

I 22 (73.3) -

II 2 (6.6) -

III 3 (10.0) -

IV or more 3 (10.0) -

Data are presented as mean ± standard deviation or counts (%).
TnM = TNM staging classification for renal cell carcinoma.
p = statistical significance; [a] = Student’s t test; [b] = Fisher's exact test.
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presented with a reduction in serum TF levels 
after at least four weeks from surgery. The mean 
reduction in postoperative TF was 41.6pg/dL (p 
value, 0.001).

 To determine which factors are involved 
in the postoperative reduction of TF, we performed 
a linear regression for continuous variables using 
the tumor size data and a covariance analysis for 
the TNM, presence of necrosis, and Fuhrman gra-

de (Table-2). Tumor size was the only variable that 
in linear regression showed statistical significance 
with a value b (Pearson coefficient) of -382 and an 
angular coefficient (linear regression) of -4.72. This 
means that with each 1cm increase in tumor dia-
meter corresponds to a reduction of approximately 
4.7TF units in pg/dL (p=0.037). The value of preo-
perative TF was also correlated with the size of the 
tumor at diagnosis. The Pearson test also confirmed 

Table 2 - Association between the decrease in serum TF levels and selected prognostic factors.

Characteristics n Statistics p

Tumor size, cm 30 r = -0.382 0.03

b = -4.73

necrosis

Absent 24 -37.8±6.7 0.20

Present 6 -56.8±11.6

Fuhrman grade

1 4 -68.9±11.0 0.07

≥2 26 -37.4±6.3

TnM stage

I 22 -38.1±7.0 0.32

≥II 8 -51.5±31.1

r = Pearson coefficient; b = angular coefficient (linear regression); p = statistical significance.
± Sign represents mean ± standard error.

p < 0.001

Controls
n = 16

Mean + SD = 28.4 + 9.2
Median (min-max) = 27.3 (15.1-44.1)
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Figure 2 - Preoperativa and Postoperative serum TF.
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Figure 1 - serum TF in Controls and in Clear Cell RCC.
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a positive correlation with p=0.03 and an angular 
coefficient of -388.

DIsCussIOn

 In some malignant neoplasms, serum ma-
rkers are important not only for the diagnosis of 
the disease but also have roles as prognostic tools 
and are adjuncts to patient’s follow-up. So far, no 
serum marker has proven to be clinically useful in 
clear cell RCC. We have shown for the first time 
that in the preoperative setting, patients with cle-
ar cell RCC have serum TF levels three times hi-
gher than those of patients with other diseases. 
Our control Group consisted of a very heteroge-
neous group including one patient with prostate 
cancer and two patients with benign renal lesions. 
It is interesting to note that even with a few pa-
tients in the control Group presenting with be-
nign neoplasms, the value of preoperative TF in 
the control Group did not approach the values of 
patients with ccRCC. We could hypothesize that 
TF is a more specific endothelial marker of ma-
lignant disease, especially in more vascularized 
organs, like the kidney. Moreover, we have shown 
a marked (three-fold) reduction in serum TF levels 
in the postoperative setting of patients with clear 
cell RCC after at least four weeks of the surgical 
removal of the tumor. These findings suggest that 
serum levels of TF may be clinically useful as ma-
rkers of the presence of clear cell RCC.

 The idea of testing this marker in the se-
rum of patients with clear cell RCC was not ran-
dom. We have previously studied the immunohis-
tochemical expression of TF in tumor samples of 
patients with Wilms tumors and in tumor samples 
of patients with clear cell RCC. In the samples of 
patients with Wilms tumors, an increased TF ex-
pression was an independent prognostic factor of 
overall survival (HR 5.6; p<0.01) (20). In samples 
of patients with clear cell RCC an increased ex-
pression of TF was also an independent predictor 
of overall survival (HR 4.03; p=0.03) (21). Förster 
et al. have previously studied TF both in tissue and 
in serum of patients with RCC. These authors did 
not find an increased expression of TF in the tu-
mor samples of patients with RCC compared with 
normal tissue samples of the same kidney. Addi-

tionally, they did not find a statistical significant 
difference in the serum TF levels of patients with 
RCC and healthy volunteers (22). The reason for 
these discordant results remains to be explained.

 We have observed a marked reduction of 
serum levels of TF in the postoperative setting in 
all our patients with clear cell RCC, with a mean 
reduction of 41pg/dL (p <0.001). Tumor size was 
correlated with the reduction in serum TF levels, 
in such a way that for every centimeter of the pri-
mary lesion there was a mean reduction of 4.72pg/
dL in serum TF in the postoperative setting. Other 
prognostic variables such as TNM, Fuhrman gra-
de, and the presence of necrosis were tested by 
covariance analysis, but were not significantly as-
sociated with the decrease in TF levels. Our small 
sample and the predominance of patients with 
initial disease (e.g., TNM I=73.3%; 20% of SRM´s-
tumors smaller than 3.5cm) may have contributed 
to these findings.

 Serum TF has been studied in clinical re-
search. The ELISA technique is the most common 
methodology of serum TF testing (American Diag-
nostic and R&D). These kits refer to normal le-
vels in healthy patient’s values ranging from 27 
to 172pg/mL. Han et al. have previously studied 
serum TF levels in women with ovarian benign 
lesions, ovarian lesions of uncertain behavior and 
ovarian cancer. In this study, mean serum TF le-
vels were of 85.2pg/mL in ovarian cancer, a va-
lue much higher of the mean 12.8pg/mL found 
in patients with benign ovarian diseases (p<0.01). 
Values higher than 190pg/mL were correlated with 
a worse prognosis and cancer specific mortality 
(3-4 times higher; p=0.01) (18). In another study, 
Zwicker et al. evaluated serum TF with the tech-
nique of microparticles (MP-TF) in patients with 
pancreatic cancer. In this study, there was a corre-
lation between serum MP-TF levels and the risk of 
thromboembolism and of cancer specific mortali-
ty. In three patients, MP-TF was undetectable after 
the surgical removal of the pancreas (23).

 Our study has several limitations. Firstly, 
we tested a small number of selected patients with 
clear cell RCC. Larger studies are needed to corro-
borate our findings. Secondly, since our study was 
prospective and follow-up is short, we do not have 
long-term survival or mortality data to evaluate as 



ibju | Tissue facTor as a biomarker in kidney cancer

43

outcome measures. Thirdly, since cancer determines 
an inflammatory response, in the presence of a ma-
lignant neoplasm there is an increased production of 
several markers, which may not be cancer specific, 
but related to inflammation. In this study, we did not 
perform other inflammatory markers, such as C-re-
active protein, Eritrocyte Sedimentation Rate (ESR) 
(24) or interleukyn-6 (25). This is probably going to 
be the subject of further research. Lastly, we did not 
analyze in this study the tissue expression of TF by 
immunohistochemistry or polymerase-chain reac-
tion techniques in the samples of clear cell RCC.

 Our findings should be validated by studies 
with a larger number of patients to ascertain their 
real clinical applicability. The usefulness of TF in se-
rum as a marker of the presence of disease could 
help more accurately to evaluate small renal masses, 
complex cystic lesions, oncocytomas and angiomio-
lipomas. Serum TF determinations could also be po-
tentially used as a follow-up tool in clear cell RCC.

COnCLusIOns

 We have shown a 3-fold reduction in the 
median preoperative serum levels of TF in patients 
with clear cell RCC after surgery. We have also 
shown a difference of the same magnitude in the 
serum levels of TF compared with those of a con-
trol Group of patients with benign diseases. TF 
appears to be a useful serum marker for the pre-
sence of clear cell RCC. Further studies are needed 
to validate these findings.

ABBREvIATIOns

TF = tissue factor
RCC = renal cell carcinoma
ELISA = enzyme linked immunosorbent assay
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Introduction: Carcinosarcoma of the bladder is a very rare neoplasm. The pathogenesis 
of carcinosarcomas is not clearly understood and remains a subject of debate. Whilst 
there is some research conceptualizing the histopathological findings of bladder car-
cinosarcomas, the demographic features, clinical outcomes, prognosis and treatment 
options remain unclear.
Materials and Methods: We analyzed 12 consecutive cases of patients with sarco-
ma-toid bladder cancer who were treated surgically at a single Urology Department 
be-tween 1999 and 2015. Radiology, pathology and surgical reports were reviewed 
to determine the pathological staging at the time of cystectomy. These were directly 
compared with 230 patients having cystectomies for urothelial cell carcinoma. The 
sarcomatoid patients, were compared to patients with urothelial cell cancers. The other 
histological sub types, squamous cell (17), neuroendocrine (9), metastatic (7), mixed (4), 
adenocarcinoma (3), were not included.
Results and conclusion: Carcinosarcoma of the urinary bladder is often described in 
the literature as a highly malignant neoplasm that is rapidly lethal. We found that 
the sarcoma does not offer a worse prognosis than conventional high-grade urothelial 
car-cinoma. There is no significant difference in grade, stage, positive surgical margin 
rate, nodal involvement, associated prostate cancer or incidence rates of progression, 
all cause or disease specific mortality. There was a barely significant difference in car-
cinoma in-situ. However, carcinosarcomas are three times the volume of urothelial cell 
tumors which may contribute to its reputation as an aggressive tumour (44cc v 14cc). 
Sarcomatous elements do not appear, from our small study, to bestow a worse prognosis.

InTRODuCTIOn

The World Health Organization defines sar-
comatoid carcinoma, also known as carcinosarcoma, 
as a biphasic tumour consisting of malignant epithe-
lial and mesenchymal cells (1). Carcinosarcoma of 

the bladder is a very rare neoplasm with extremely 
low number of cases reported in the literature from 
as early as 1972.

The pathogenesis of bladder carcinosarco-
mas is not clearly understood and remains a subject 
of debate. A comparative genomic hybridization stu-
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dy undertaken by Völker et al. (2) suggests that the 
epithelial and mesenchymal components of cases re-
vealed important similarities. Remnants of epithelial 
cell surface markers and ultrastructural features were 
shown to be present in mesenchymal and sarcoma-
toid components. They hypothesize that carcinosar-
comas are the end products of different pathways of 
differentiation of upstream totipotential neoplastic 
cells. However, in instances where the different com-
ponents share no histochemical similarities, Gorstein 
et al. (3) propose that carcinosarcomas result from 
so-called collision tumors in which epithelial and 
mesenchymal components arise separately. It should 
be noted that the tumour components showed clonal 
identity which would support a monoclonal origin 
(4-6).

 Earlier research in this field suggests that the 
microscopic morphology of carcinosarcomas com-
prises a variable combination of sarcomatous and 
carcinomatous constituents. In the vast majority of 
reported cases, the epithelial component is essen-
tially high-grade urothelial cell carcinoma, while the 
sarcomatous constituents can consist of chondrosar-
coma, osteosarcoma, leiomyosarcoma, histiocytoma, 
fibro sarcoma or rhabdomyosarcoma (7-9).

 Whilst there is some research conceptuali-
zing the histopathological findings of bladder car-
cinosarcomas, the demographic features, clinical 
outcomes, prognosis and treatment options remain 
unclear.

 The objective of this study was to analyze 12 
consecutive cases of patients with muscle-invasive 
or metastatic sarcomatoid bladder cancer who were 
treated at a single Urology Department between 1999 
and 2016. This retrospective analysis was carried out 
to gain more understanding regarding the clinical 
behavior, treatment and outcome of this aggressi-
ve disease. This is the first study which compares 
the outcomes of carcinosarcomas with urothelial cell 
carcinoma (TCC), which can help to put the behavior 
of carcinosarcoma patients in clinical perspective.

MATERIALs AnD METhODs

Study population
 This is a retrospective case series in which 

we reviewed the medical records of all patients 
with sarcomatoid bladder carcinoma treated with 

radical cystectomy at our cancer centre between 
1999 and 2015.

Case selection
 We searched our hospital patient database 

and selected patients with established sarcoma-
toid disease and for whom the pathology report 
revealed any sarcomatoid component in their tu-
mor. Although cystectomy patients had their prior 
TURBT analyzed, not all TURBT specimens with 
sarcomatous elements were searched for. Patient 
medical records were carefully reviewed to assess 
the demographic characteristics, clinical stage and 
outcome. The patients in our study were followed 
up in clinic annually. Our primary end-point was 
patient mortality and we calculated our survival 
data by comparing the disease course for each 
patient. These were processed into Kaplan-Meier 
curves of survival. We followed up our patients 
who were alive during the conduct of the study in 
our clinic. The survival data was based on analy-
sis of our hospital medical records which recorded 
morbidity, mortality and each detail of each hos-
pital admission or episode.

Tumour characteristics
 Radiology, pathology and surgical reports 

were reviewed to determine the pathological sta-
ging at the time of cystectomy using the 2009 
TNM classification for genitourinary tumors.

 Chemotherapy regimens, radiotherapy do-
ses, and surgical modality were also recorded. In 
order to compare the clinical characteristics and 
outcomes of patients with sarcomatoid compo-
nents with those who did not have these compo-
nents, patients who had sarcomatoid components 
were compared to patients in our bladder cancer 
database who had no sarcomatoid elements pre-
sent.

 The histopathological slides were analyzed 
by the Pathology Department. The site of the tu-
mor was not recorded and any correlation/relation 
between TURBT and cystectomy was not possible.

Statistical tests

 GraphPad (10) and MedCalc version 13 
(11) Fishers exact test, Mann Whitney U tests, t-
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-test, incidence rates, log rank and Kaplan-Meier 
curves (Medcalc) were used.

REsuLTs

Patient characteristics
 The mean age for patients with TCC was 

67 as compared to 70 for patients with sarco-
matoid-carcinoma (U-test=0.37). There were 
185 males and 45 female patients in the TCC 
cohort as compared to 9 males and 3 females in 
the sarcomatoid cohort (Fisher=0.72).

Histological results
 We compared different histological cha-

racteristics of the sarcomatoid (n=12) cohort of 
patients with those with TCC (n=230). Although 
the number of sarcomatoid cases was small, this 
provided an interesting comparison to our unders-
tanding of the natural development of sarcomatoid 
tumors. Our patients showed a variety of subtypes 
with both epithelial and sarcomatous elements (Ta-
ble-1). The epithelial component was urothelial cell 
in 8 cases, squamous in 3 cases, and unidentified 
epithelium in 1 case. There was no significant di-
fference in the grade or stage of tumor between the 
patients undergoing cystectomy for urothelial cell 
or sarcoma, although the confidence intervals are 
wide because of the small number of sarcomatoid 
cases (Table-2). Patients with sarcoma had much 
larger tumors (43cc) as compared with patients 
with urothelial cell (14cc). There was a tendency to 
more CIS with urothelial cell carcinoma with near-
ly half the cases featuring this. There was no diffe-
rence in the rate of nodal metastasis, or in the rate 
of extracapsular extension of the metastasis. There 
was a significant difference in the nodal density 
with the one sarcomatoid patient with nodal de-
posits having 12/22 nodes involved compared to 
128/2299 (0.05%) with TCC. This is almost cer-
tainly a significant statistical finding rather than 
a genuine clinical finding (a type 1 error). Neither 
was there a significant difference in the positive 
margin rate, in the rate of additional treatment or 
of prostate cancer (Table-2).

 There was no significant difference for ra-
tes of progression, overall or disease specific mor-
tality between the two cohorts (Table-3, Figure-1).

DIsCussIOn

 Carcinosarcoma of the urinary bladder is 
often described in the literature as a highly malig-
nant neoplasm which is rapidly lethal. They may 
be collision tumours of urothelial and sarcomas, 
poorly differentiated urothelial carcinoma with 
osteocartilaginous stromal metaplasia, or undi-
fferentiated sarcomatoid spindle cell urothelial 
carcinoma. In true carcinosarcoma, epithelial and 
mesenchymal components are randomly mixed. 
Immunohistochemically, the epithelium is charac-
terized by cytoplasmic cytokeratin expression and 
the sarcomatous element by vimentin, desmin and 
muscle specific actin (12). There can be crossover 
of markers. Epithelial antigens, pankeratin, EMA, 
can be found in sarcomatous tissue. Similarly, cell 
adhesion molecules, E cadherin, CD44, CD44v6 
are found to varying degrees in both (13).

 We have found that the sarcoma does not 
offer a worse prognosis than conventional high-
-grade urothelial carcinoma. Our findings do not 
corroborate with an earlier series of cases publi-
shed in 1998 by Lopez-Beltran et al. who reported 
that bladder sarcomas are aggressive malignan-
cies with a mean survival of 10 to 17 months (8). 
A recent case series by Wang et al. in 2010 with 
a larger cohort (n=221) also reiterated the highly 
aggressive nature of the disease (14). They also 
built on the earlier case series by emphasizing the 
need for early detection, including the identifica-
tion of risk factors to improve the overall clinical 
outcomes.

 Regarding the rarity of these tumours, 
Helpap (12) found 0.5% of bladder tumours were 
nonepithelial similar to other series. However, our 
rate is ten times this at 4.5%; these variations will 
no doubt occur with small series.

 Currently the field of uro-oncology for car-
cinosarcoma of the urinary bladder is bereft of ran-
domized controlled trials, given the rarity of this 
disease. As a result, there is no standard treatment 
of choice. Indeed, there is debate about whether sur-
gical treatment alone or a multi-modality approach 
would be most efficacious. In a third case series 
(n=14) by Wang et al., aggressive multi-modal tre-
atment with the sequential use of chemoradiothe-
rapy after surgical resection in 3 out of 14 patients 
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Table 1 - Patient characteristics and histopathological information.

Case
Age Sex T stage Tumor volume Histology sarcomatoid Histology epithelial Comments

1 57 Male 2 24

Carcinosarcoma;
Chondroid metaplasia;

Neuroendocrine 
differentiation

High grade urothelial 
cell carcinoma

Squamous 
metaplasia

2 77 Male 1 30

Carcinosarcoma;
Spindle cell, malignant 

cartilage;
Smooth muscle antigen 

positive

Low grade urothelial 
cell carcinoma

3 66 Male 3 18 Sarcomatoid;
Vimentin positive

High grade urothelial 
cell;

Epithelial marker 
antigen positive

Squamous 
metaplasia

4 81 Female 2 38 Carcinosarcoma;
Vimentin positive

Squamous cell 
carcinoma;

Squamous carcinoma 
in situ

Squamous 
metaplasia

5 77 Male 3 10.5

Carcinosarcoma with 
angiosarcomatous 

differentiation;
Anaplastic spindle cell

Squamous cell 
carcinoma

6 77 Male 2 153
Sarcomatoid carcinoma;

Spindle and dendritic cell;
Vimentin positive

High grade
urothelial cell

7 74 Female 2 20

Primary sarcoma/
sarcomatoid carcinoma;
Spindle/Rhabdoid and 

polygonal cells occasional 
stellate cells, focal myxoid 

stroma;
Heavy eosinophilic infiltrate 
with scattered plasma cells;

CD68 positive;
Desmin and Alk-1 (CD246) 

Caldesmon negative;
Smooth muscle actin/

myosin positive
Eosinophilic Charcot-leyden 

crystals;
Widespread necrosis with 

calcification;
Frequent mitotic figures

Epithelial marker 
antigen cytokeratin 

positive;
2nd opinion Oxford;
3rd opinion Royal 
Marsden Hospital

2nd opinion John 
Radcliffe;
Oxford;

3rd opinion Royal 
Marsden;

Confirmation

8 75 Male 2 37
Neuroendocrine with 

sarcomatoid differentiation
High grade

urothelial cell

9 69 Male 2 7 Sarcomatoid
High grade

urothelial cell

10 62 Male 3 32

Solid sarcomatoid 
carcinoma;

Spindle cells within myxoid 
background;

necrosis

Poorly differentiated 
Squamous and 

urothelial carcinoma

Squamous 
metaplasia
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11 79 Male 3 80

Sarcomatoid 
urothelial carcinoma, 

leiomyosarcoma;
Spindle cells, mitotic 

figures abundant;
Necrosis, myxoid regions;

SMA, Vimentin, CD10 
positive;

Epithelial marker negative;
Desmin, Caldesmon 

negative

Epithelioid regions;
Pan CK, 34 beta E12, 
p63, vimentin, EMA 

positive

Squamous 
metaplasia;

2nd opinion John 
Radcliffe;

3rd opinion Nuffield 
orthopedic;

Oxford;
Favoring sarcomatoid 
urothelial carcinoma 
over leiomyosarcoma

12 46 female 3 102
Non-specific sarcomatoid 

differentiation

High grade urothelial 
carcinoma;

necrosis

Table 2 - Demographic and clinicopathological characteristics of urothelial and sarcomatoid bladder tumurs.

Sarcomatoid Urothelial cell P value

Male/female 9/3 185/45 0.726

Age years 65.3 67.67 0.37

Grade high 10 213 0.269

Intermediate 2 17

Tumour volume cc 44 14 0.0015

T stage localized 7 140 0.771

Locally advanced 5 90

Carcinoma in-situ 2/12 105/230 0.0428

Nodal involvement 1/12 51/230 0.3096

Nodal density 12/22 = 0.545 128/2299 = 0.055 0.0001

Extracapsular extension 1/12 = 0.083 22/128 = 0.44 0.69

Prostate cancer 5/7 = 0.71 83/185 = 0.44 0.14

complications 2/12= 0.17 59/230 = 0.25 0.044

Additional treatment (chemo or 
radiotherapy)

3/12 = 0.25 44/230 = 0.19 0.29

Positive surgical margins 0/12 21/230 1.0
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Table 3 - survival rates among urothelial and sarcomatoid bladder tumors.

Urothelial Sarcomatoid Log rank significance test

All causes of mortality 
(mean survival in months)

89 (CI 79-100) 102 (CI 57.756 to 146.385) P=0.52

Disease specific survival 
(mean survival in months)

110 (CI 99-120) 104 (CI 61-149) P=0.61

Progression free survival 
(mean survival in months)

106 (CI 95-117) 74 (CI 40.8 – 106.8) P=0.61

Figure 1 - A) Kaplan-Meier curve demonstrating all cause mortality. 1B) Kaplan-Meier curve demonstrating disease specific 
mortality. 1C) Kaplan-Meier curve demonstrating time to progression.
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led to a complete response and markedly impro-
ved survival (4). Four of our surgical patients had 
multimodal treatment. Two had adjuvant gemci-
tabine and cisplatin and they are still alive at 118 
and 8 months respectively. One patient had neo-
-adjuvant radiotherapy (20 Gray) but died after 
45 months. Another had neo-adjuvant MVAC and 
died 9 months post surgery.

 Despite the initial appearance of worse 
survival outcomes for carcinosarcoma patients, 
we have not found any significant difference be-
tween the two cohorts Figure 1a: all cause mor-
tality, Figure 1b for disease specific mortality and 
Figure 1c for progression free survival.

 Sarcomatous tumors were three times the 
volume of urothelial cell tumors in this report 
(mean 43cc v 14cc), which may contribute to its 
reputation as an aggressive tumour. However, the-
re was less CIS associated, which may contribu-
te to the better outcome for the patients reported 
here. On cox regression analysis, histology does 
not, regardless of type, bestow a worse prognosis. 
The most important prognostic factors are stage 
related. Sarcomatoid elements should not darken 
the attitude of physicians, or patients, and allow 
them to better assess the risks and potential bene-
fits of treatment. Sarcomatoid tumours, like high 
grade TCC is an aggressive tumour, but no more so 
than its urothelial counterpart. We hope that our 
study adds to the very small pool of studies done 
sporadically over the last 3 decades and stimulates 
further debate on this subject. Further advances in 
the molecular biology of this disease may lead to 
development of targeted treatment strategies for 
this very rare but dangerous disease.

LIMITATIOns

 Limitations of our study include the retros-
pective nature of its design and the small number 
of patients, which is unavoidable due to the rarity 
of the disease. We do plan to compare all TURBT 
specimens showing sarcomatoid components to 
illustrate the range of treatments and outcomes 
compared to those receiving cystectomy. This, ho-
wever, is not too dissimilar to the study sizes of 
previously published case series (Lahoti et al. n=5, 
Wang et al. n=14) (7, 15).

COnCLusIOns

 From this study, it does not appear that 
sarcomatoid tumors of the bladder bestow a worse 
prognosis.
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Super-selective robot-assisted partial nephrectomy using 
near-infrared flurorescence versus early-unclamping of the 
renal artery: results of a prospective matched-pair analysis
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ABsTRACT         ARTICLE InFO______________________________________________________________     ______________________
Introduction: Super-selective clamping of tumor-specific segmental arteries was devel-
oped to eliminate ischemia of the remnant kidney while limiting hemorrhage during 
partial nephrectomy. The objective is to evaluate the benefice of super-selective clamp-
ing on renal functional outcome, compared to early-unclamping of the renal artery.
Materials and Methods: From March 2015 to July 2016, data from 30 patients undergo-
ing super-selective robot-assisted PN (RAPN) for a solitary tumor by a single surgeon 
were prospectively collected. Tumor devascularization was assessed using indocyanine 
green near-infrared fluorescence. A matched-pair analysis with a retrospective cohort 
undergoing early-unclamping was conducted, adjusting on tumor complexity and pre-
operative eGFR. Perioperative, oncologic and functional outcomes using DMSA-renal 
scintigraphy were assessed. Multivariate analysis was performed to identify predictors 
of postoperative renal function and de novo chronic kidney disease (CKD).
Results: Super-selective RAPN was successful in 23/30 patients (76.7%), 5 requiring 
secondary main artery clamping due to persistent tumor fluorescence. Matched-pair 
analysis showed similar operating time, blood loss, positives margins and complica-
tion rates. Super-selective clamping was associated with an improved eGFR variation 
at discharge (p=0.002), 1-month (p=0.01) and 6-month post-op (-2%vs-16% p=0.001). 
It also led to a better relative function on scintigraphy (46%vs40% p=0.04) and homo-
lateral eGFR (p=0.04), and fewer upstaging to CKD stage ≥3 (p=0.03). On multivariate 
analysis, super-selective clamping was a predictor of postoperative renal function.
Conclusion: Super-selective RAPN leads to an improved preservation of renal function 
and a reduced risk of de novo CKD stage≥3, while keeping the benefit of main artery 
clamping on perioperative outcomes.

InTRODuCTIOn

Optimizing functional outcome has be-
come one of the foremost challenges in local-
ized renal cancer treatment. Duration of ischemia 

remains a major surgically modifiable compo-
nent during partial nephrectomy (PN). Although 
a warm-ischemia time (WIT) ≤25 minutes seems 
commonly accepted, depriving the whole kidney 
from arterial blood flow may lead to ischemic in-
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juries on healthy parenchyma. Therefore, super-
selective clamping of segmental arteries directly 
feeding the tumor has emerged to limit ischemia 
to the targeted tumor area.

 The objective of this matched-pair study 
is to assess the benefit of super-selective robot-
assisted partial nephrectomy (RAPN) on postop-
erative renal function preservation, compared to 
conventional RAPN with early-unclamping.

MATERIALs AnD METhODs

Study population
 Zero-ischemia RAPN group

 From March 2015 to July 2016, patients 
suitable for super-selective (“zero-ischemia”) 
RAPN using indocyanine green (ICG) near-infrared 
fluorescence (NIRF) for a solitary renal tumor were 
prospectively included. Approval from our insti-
tutional ethics committee was obtained (CECIC 
Rhône-Alpes-Auvergne, Grenoble, IRB5891). All 
surgeries were carried out by a single experienced 
surgeon, who had performed over 200 laparoscop-
ic and robotic procedures.

 All patients >18 diagnosed with a single 
renal tumor, candidates for a RAPN with super-
selective clamping on preoperative imaging were 
enrolled.

 Patients presenting solitary kidney and 
any medical history forbidding RAPN were ex-
cluded. Patients requiring per-operatively a main 
artery clamping were secondarily excluded from 
the analysis.

 Control group: early-unclamping
 Successful cases of zero-ischemia RAPN 

were matched 1:1 with a control group of patients 
who underwent RAPN with early-unclamping of 
the renal artery performed by the same surgeon 
before the inclusion period. Matched-pair analysis 
was performed using propensity score matching, 
calculated to adjust for RENAL score and preop-
erative estimated glomerular filtration rate (eGFR).

Data collection
 Demographic data, tumor characteristics, 

preoperative renal function (serum creatinine and 
eGFR measured with the CDK-EPI equation), op-

erative parameters (WIT, operative time and blood 
loss), post-operative outcome (length of stay, 
pathological surgical margins), post-operative 
complications using the Clavien-Dindo classi-
fication, and renal function at discharge, 1 and 
6-month follow-up were collected.

 Preoperative planning required cross-sec-
tional imaging with computed tomography (CT), 
which included arterial and venous phases with 
3D-reconstructions to visualize tumor feeding 
vessels, proximity of the renal sinus and collecting 
system. RENAL, PADUA nephrometry and Mayo 
Adhesive Probability (MAP) scores were calculat-
ed. Dimercapto-succinic acid (DMSA) renal scin-
tigraphy was performed at 6-month follow-up to 
assess split renal function.

Surgical technique
 RAPN was performed with a DaVinci Si® 

system using a transperitoneal approach. The sur-
gical technique for zero-ischemia RAPN has been 
described elsewhere (1, 2), consisting in a vascu-
lar microdissection of the renal hilum to control 
tertiary or higher-order renal artery branches di-
rectly feeding the tumor. Preoperative knowledge 
of arterial anatomy, through a careful study of the 
3D CT-scan images, was mandatory to properly 
identify target arteries. Scanlan®-Bulldog Clamps 
were applied to achieve tumor-specific devascu-
larization. NIRF was then performed using an in-
travenous injection of 0.5 to 2cc of ICG to confirm 
both tumor devascularization and ongoing perfu-
sion of the remaining healthy parenchyma before 
starting tumor excision. Indeed, when selective 
clamping was efficient, the tumor remained dark 
while the rest of the kidney appeared fluorescent 
green, allowing for real-time verification that the 
appropriate arterial blanches were controlled (Fig-
ure-1). On the contrary, a persistent fluorescent 
uptake of the tumor and peri-tumor area after se-
lective clamping of the targeted arteries indicated 
a persistent blood flow alerting of the high risk of 
hemorrhage during tumor resection. Safety then 
dictated to convert to main artery clamping. Tu-
mor excision, whether under super-selective or 
conventional clamping, was carried out with a 
combination of electrocautery and cold scissors. 
According to the initial technique proposed by 
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Baumert (3) and Nguyen (4), a running suture us-
ing 3/0 V-loc™ is performed to provide hemostasis 
of the tumor bed. Then clamps are removed al-
lowing to decrease ischemia time. Renorraphy was 
then achieved using a 0 Vicryl™ suture secured 
with Hem-o-lok® clips.

statistical analysis

 Statistical analysis was obtained with 
SPSS®, version 21. Propensity score matching 
was conducted using the PS matching custom 
dialog for SPSS. In a first step, propensity score 
was estimated using logistic regression. Matching 
was then performed using a 1:1 nearest neighbor 
matching. Continuous variables were reported us-
ing median values with interquartile ranges (IQR) 
and compared with the independent Mann-Whit-
ney U-test. Categorical variables were reported as 
counts and proportions (%) and compared using 
the χ2 test or Fisher exact test as appropriate.

 Multiple linear regression was performed 
to identify predictors of postoperative renal func-
tion (i.e. %variation in serum creatinine and eGFR 
at 6 months), as well as postoperative split renal 
function. Variables attaining p≤0.05 on univari-
ate analysis or considered clinically relevant were 
included in the multivariate analysis. 

 Multiple logistic regression was used to 
study predictors of de novo renal chronic kidney 
disease (CKD) on follow-up.

REsuLTs

 In the study period, zero-ischemia RAPN 
for a solitary tumor was attempted in 30 patients. 
Among them, 23 patients (76.7%) had success-
ful super-selective tumor devascularization con-
firmed by NIRF. Persistent perfusion in the tumor 
area was revealed on NIRF in 5 cases for which 
main artery clamping was required. NIRF revealed 
slightly fluorescent tumor edges in 2 patients, for 
whom zero-ischemia RAPN was attempted any-
way. Although both procedures were successful 
without the need for main artery clamping, pa-
renchymal bleeding during tumor excision led to 
a substantial blood loss in each case (700cc and 
1000cc). None of them experienced postopera-

tive complications. One of these patients required 
transfusion.

Demographics and immediate postoperative ou-
tcome

 Matching was successful for all 25 cases, 
as shown by the equivalent baseline and tumors 
characteristics between zero-ischemia and early-
unclamping patients (Table-1). Operative param-
eters and immediate results were similar in both 
cohorts in terms of operative time, WIT, blood 
loss, transfusion rate and hospital stay (Table-2). 
Overall final pathology revealed malignant tu-
mors in 74% of cases, with a majority of clear-cell 
carcinoma (48%). A positive surgical margin oc-
curred in 1 patient (4%) in each group. No adverse 
reaction to ICG was noted.

Complications
 Early adverse events (within 30 days of 

surgery) were similar in both groups, with no ma-
jor complications occurring during the study pe-
riod (Table-2). Patients undergoing zero-ischemia 
RAPN suffered 5 (20%) minor complications, in-
cluding 1 unexplained fever, 2 infections (1 re-
spiratory and 1 urinary), 1 regressive acute renal 
failure and 1 parietal hematoma. They were equiv-
alent to those observed in the early-unclamping 
group (1 unexplained fever, 2 urinary tract infec-
tions and 1 regressive acute renal failure, p=0.71).

Renal functional outcome
 Assessment of renal function was avail-

able for all patients at discharge, 1 and 6 months 
postoperatively.

 In the present study, WIT was longer than 
20 min in 5 cases (20%) in the early unclamping 
group vs 3 (12%) in the zero-ischemia group. The 
latter may have, however, a less pronounced im-
pact since devascularisation is limited.

 Compared to early-unclamping, zero-
ischemia RAPN was associated to more favor-
able renal functional outcomes, as shown by the 
lower percent change in serum creatinine and 
eGFR at discharge (p=0.002), 1-month (p=0.01) 
and 6-month follow-up (-2% vs -16% p=0.001, 
Figure-2). Upstaging to CKD stage ≥3 within 3 
months was significantly reduced after zero-isch-
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emia RAPN (4% vs 24% p=0.03, Table-3). Func-
tional evaluation of the operated kidney was 
possible for all patients but 2 who did not un-
dergo DMSA renal scintigraphy due to a history 
of contralateral PN (1 in each group). Split renal 

function of operated kidney was superior after 
super-selective RAPN compared to main artery 
clamping both on DMSA scintigraphy (46% v 
s40% p=0.04, Figure-3) and homolateral eGFR 
(34 v s27μmol/L p=0.04).

Table 1 - Demographics and preoperative characteristics in the zero-ischemia and early-unclamping cohorts.

Total
n=50

Zero-ischemia
n=25

Early-unclamping
n=25

p value

Age, yrs 67 (57-72) 66 (59-73) 68 (56-72) 0.92

Male gender 38 (76) 22 (88) 17 (68) 0.19

Charlson score 5 (4-6) 5 (4-6) 5 (4-7) 0.94

BMI 26 (23-28) 27 (23-28) 25 (23-29) 0.90

Left side 20 (40) 8 (32) 11 (44) 0.38

Solitary kidney 1 (2) 1 (4) 0 (0) 0.31

Previous biopsy 5 (10) 1 (4) 4 (16) 0.16

Cystic tumor 8 (16) 3 (12) 5 (20) 0.44

Tumor size on CT, cm 33 (30-42) 30 (27-35) 40 (30-45) 0 .07

REnAL score 0.78

4-6 12 (24) 7 (28) 5 (20)

7-9 24 (48) 11 (44) 13 (52)

10-12 14 (28) 7 (28) 7 (28)

PADuA score 0.41

6-7 11 (22) 7 (28) 4 (16)

8-9 24 (48) 11 (44) 13 (52)

≥10 15 (30) 7 (28) 8 (32)

MAP score 0.21

0-3 37 (74) 20 (80) 17 (68)

4-5 13 (26) 5 (20) 8 (32)

Hemoglobin, g/dL 14.5 (13-15) 14.5 (13.1-16) 14.1 (12.6-15) 0.17

Serum creatinine, µmol/L 86 (76-96) 92 (77-101) 83 (71-97) 0.34

eGFR, mL/min 74 (66-89) 75 (65-89) 73 (66-92) 0.82

CKD-EPI stage 0.18

1 9 (18) 2 (8) 7 (28)

2 32 (64) 18 (72) 14 (56)

3 9 (18) 5 (20) 4 (16)

BMI = Body Mass Index; CT = Computed Tomography; eGFR = estimated Glomerular Filtration Rate (CKD-EPI formula); MAP score = Mayo Adhesive Probability score; 
IqR = interquartile ranges

Data are shown as median (IQR) or number (percentage)
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Table 2 - Comparison of operative and postoperative parameters.

Total
n=50

Zero-ischemia
n=25

Early unclamping
n=25 p value

Clamping time, min 15 (11-19) 14 (10-18)
[selective clamping]

15 (13-19) 0.12

Operating time, min 120  (90-150) 123 (90-143) 119 (95-150) 0.51

Blood loss, mL 101 (50-300) 105 (50-238) 95 (50-300) 0.74

Toxic peri-nephric fat 15 (30) 9 (36) 6 (24) 0.36

Length of stay, d 5 (4-6) 5 (4-6) 5 (5-6) 0.59

Hemoglobin at discharge, g/dL 117 (106-130) 117 (106-128) 117 (106-132) 0.75

Transfusion 2 (4) 1 (4) 1 (4) 0.98

histology 0.33

10 (20) 5 (20) 5 (20)

2 (4) 2 (8) 0 (0)

8 (16) 4 (16) 4 (16)

2 (4) 1 (4) 1 (4)

3 (6) 0 (0) 3 (12)

2 (4) 1 (4) 1 (4) 0.98

0.71

9 (18) 5 (20) 4 (16)

0 (0) 0 (0) 0 (0)

Clavien III-IV

eGFR = estimated Glomerular Filtration Rate (CKD-EPI formula); IqR = Interquartile ranges 

Data are shown as median (IQR) or number (percentage)

Predictors of postoperative renal function and 
de novo chronic kidney disease

On multivariate analysis, when adjusted 
to Charlson score, initial renal function (eGFR or 
serum creatinine), RENAL nephrometry score and 
WIT, type of ischemia (super-selective or conven-
tional) was the only predictor of percent variation 
in eGFR and serum creatinine at 6 months (β=0.41 
p=0.01 and β=-0.38 p=0.02 respectively, Table-4).

Concerning the evaluation of operated 
kidney, ischemia type and RENAL score were 
predictors of 6-month renal function on DMSA 
scintigraphy (β=0.35 p=0.03 and β=-0.32 p=0.05 
respectively, Table-4). Zero-ischemia and initial 
eGFR were predictors of homolateral split eGFR.

Finally, no independent predictors of de 
novo CKD stage ≥3 were identified, although a 

trend was noted in favor of super-selective clamp-
ing (OR=0.11 p=0.06).

DIsCussIOn

We herein report the results of a matched-
-pair analysis comparing renal functional outco-
me of zero-ischemia RAPN using indocyanine 
green fluorescence to main artery early-unclam-
ping. Over time PN surgery has sustained several 
technical refinements with the overall goal to rea-
ch an ideal PN, which would achieve the best pos-
sible functional outcome, while ensuring oncolo-
gical safety. Early-unclamping emerged with the 
expansion of laparoscopic PN to reduce ischemia 
time, as it resulted in a 10-min longer WIT com-
pared to open PN (5). Initial descriptions report a 
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Table 3 - Evaluation of postoperative renal function after zero-ischemia or early-unclamping RAPn.

Total Zero-ischemia Early unclamping p value

serum creatinine, µmol/L

Discharge 90 (67-105) 88 (71-103) 95 (82-110) 0.26

M1 91 (75-112) 90 (76-110) 93 (74-116) 0.69

M3 90 (78-106) 88 (76-101) 95 (80-107) 0.40

% variation in creatinine

preop – discharge +8% (-9; +23) -1% (-11; +8) +14% (+1; +29) 0.003*

preop – M1 +10% (0; +21) +1% (-1; +17) +15% (+4; +31) 0.02*

preop – M3 +10% (0; +20) +3% (-1; +9) +17% (+10; +22) 0.001*

eGFR, mL/min

Discharge 73 (59-87) 75 (64-95) 70 (54-85) 0.31

M1 71 (55-87) 74 (60-88) 69 (53-87) 0.30

M3 71 (56-85) 73 (66-89) 66 (53-83) 0.17

% variation in eGFR

preop – discharge -6% (-18; 0) 0 (-9; +12) -15% (-24; +1) 0.002*

preop – M1 -8% (-18; +9) -1% (-13; +5) -13% (-22; -4) 0.01*

preop – M3 -9% (-17; 0) -2% (-9; +3) -16% (-19; -11) 0.001*

Renal function of operated kidney 

DMSA scintigraphy, % 44 (37-48) 46 (41-49) 40 (36-45) 0.04*

Split eGFR, mL/min 31 (23-37) 34 (26-41) 27 (22-34) 0.04*

De novo CKD stage ≥ 3 7 (14) 1 (4) 6 (24) 0.03*

CDK = Chronic Kidney Disease; DMsA = Dimercapto-succinic acid; eGFR = estimated Glomerular Filtration Rate (CKD-EPI formula); IqR = Interquartile ranges; RAPn = 
Robot-Assisted Partial Nephrectomy

Data are shown as median (IQR) or number (percentage)

50% reduction of WIT due to early-unclamping 
(3,4), with a trend towards a reduction of 3-month 
postoperative complications, and eGFR decline (4). 
Early-unclamping in RAPN, showed the same be-
nefice on WIT compared to conventional clamping 
(6). However, depriving the whole kidney from ar-
terial blood flow during tumor excision may lead 
to ischemic injuries on healthy parenchyma (7, 8).

The concept and safety of zero-ischemia PN 
In 2010, Gill described the concept of “ze-

ro-ischemia PN”, based on an anatomic microdis-
section of tumor-specific segmental arteries, up to 
the tertiary or higher-order branches (1), in order 
to eliminate ischemia of the remnant kidney whi-

le assuring a satisfying hemostasis during tumor 
excision. In our study, zero-ischemia RAPN was 
successful in 23 out of 30 patients (76.7%), pro-
vided an accurate preoperative planning through 
segmental imaging. All patients were matched ba-
sed on tumor complexity and preoperative eGFR 
in order to account for the other main parame-
ters potentially influencing functional outcome. 
Perioperative outcome showed no difference in 
terms of operative times, blood loss, transfusion 
rate or positive margins, reflecting the feasibili-
ty and safety of zero-ischemia, both on a clinical 
and oncological level. Indeed, only minor com-
plications occurred, at an equivalent rate for both 
techniques. Several international teams report the 
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feasibility and safety of zero-ischemia PN, with a 
benefit in terms of functional outcome (9-12), al-
though some found slightly longer operative times 
(9, 12) or blood loss (9).

The renal functional benefice of zero-ische-
mia PN 

 The main goal behind zero-ischemia PN is 
an improvement of postoperative renal function 
due to the persistent blood flow in healthy paren-
chyma during tumor excision. The present study 
supports this theory, as variation in eGFR and se-
rum creatinine favored zero-ischemia RAPN on all 
follow-up measurements. Super-selective clam-
ping also led to fewer upstaging to CKD stage ≥3. 
Even more, super-selective clamping was the only 
predictor of 6-month postoperative renal func-

tion, when adjusted to other factors potentially 
influencing functional outcome, such as tumor 
characteristics and WIT. These findings are con-
sistent with other recent reports. The same bene-
fit on eGFR variation at discharge was supported 
by Harke, McClintock, Boroskfy (-6.2% vs -18.6% 
p=0.045; -1.9% vs -16.8% p<0.01 and -1.8% vs 
-14.9% p=0.03 respectively) (9-11). Despite larger 
and more complex tumors in the zero-ischemia 
group, Desai found a lower eGFR decrease at dis-
charge and 4 to 6-month follow-up (11% vs 17% 
p=0.03) (12). Shao, in a series of 75 patients, also 
reported the benefit of super-selective clamping 
on 3-month eGFR variation (13). More interestin-
gly, when comparing patients requiring seconda-
ry main artery clamping due to an unsuccessful 
super-selective procedure, eGFR variation was 

Table 4 - Predictors of 3-month percent variation in serum creatinine (µmol/L), eGFR (mL/min), DMsA renal scintigraphy (%) 
and split eGFR (µmol/L) on multivariate analysis.

Variable β IC 95% p value

serum creatinine 
variation

Preoperative creatinine - 0.12 - 0.004; 0.001 0.20

Charlson score 0.01 - 0.02; 0.03 0.97

RENAL score 0.08 - 0.05; 0.09 0.61

WIT 0.03 - 0.01; 0.01 0.86

Surgical technique - 0.38 - 0.08; 0.58 0.02*

Global eGFR 
variation

Preoperative eGFR - 0.16 - 0.01; 0.01 0.35

Charlson score  0.04 - 0.02; 0.03 0.78

RENAL score - 0.12 - 0.11; 0.05 0.44

WIT 0.14 - 0.01; 0.02 0.41

Surgical technique 0.41 0.03; 0.26 0.01*

DMsA 
scintigraphy

Preoperative eGFR - 0.06 -0.27; 0.18 0.73

Charlson score 0.17 - 0.90; 2.86 0.30

RENAL score - 0.32 - 9.87; 0.09 0.05*

WIT 0.29 - 0.10; 1.28 0.09

Surgical technique 0.35 - 0.70; 14.66 0.03*

split eGFR 
variation

Preoperative eGFR 0.36 - 0.04; 0.54 0.02*

Charlson score 0.09 - 1.46; 2.72 0.55

RENAL score - 0.24 - 9.80; 1.29 0.13

WIT 0.26 - 0.17; 1.37 0.13

Surgical technique 0.43 3.01; 18.54 0.008*

DMsA = Dimercapto-succinic acid; eGFR = estimated Glomerular Filtration Rate (CKD-EPI formula); wIT = Warm Ischemia Time
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equivalent to the initial conventional PN group 
(-25.5% vs -26.2% p=0.65), attesting for the likely 
protective role of segmental clamping.

 However, most authors only assess glo-
bal renal function, without taking under account 
the potential compensation of contralateral kid-
ney, thus undermining the impact on the injured 
one. The strength of our study was to evaluate the 
impact of super-selective versus global ischemia 
directly on operated kidney. DMSA-scintigraphy 
showed a significantly higher relative renal func-
tion in case of super-selective clamping (46% vs 
40% p=0.04), leading to a higher homolateral 
eGFR. Despite the absence of preoperative DMSA-
-scintigraphy, the superior outcome of injured 
kidney further shows the benefit of zero-ischemia 
on renal function preservation.

The contribution of ICG near-infrared fluo-
rescence

 Zero-ischemia PN has certain require-
ments to be successful, among which a meticu-
lous preoperative planning using 3-dimensional 
CT angiography to assess arterial anatomy. It also 
requires the ability to verify intraoperatively the 
absence of tumor vascularization before excision 
to ensure adequate hemostasis. Several methods 
have been reported, such as Doppler ultrasound 
(1, 12, 14), or NIRF using ICG intravenous injec-
tions (9-12). In our study, we used NIRF imaging 
to confirm tumor devascularization, as it provi-
des an easy and quick visualization of the quali-
ty of super-selective clamping. Only 30 seconds 
after indocyanine injection and a switch betwe-
en white-light to Firefly mode on the Da Vinci 
console, the surgeon can verify tumor extinction 
before excision. Doppler ultrasonography, althou-
gh providing similar information, requires a spe-
cific set-up and is, as always, operator-dependant. 
On the contrary, NIRF can easily be used by any 
operator, and is all-the-more valuable during the 
learning curve period. In case of a persistent per-
fusion, the peri-tumor area will appear fluores-
cent green immediately warning the surgeon of 
an incomplete tumor clamping and a potentially 
increased bleeding risk. In the present study, 5/30 
patients (16.7%) underwent secondary main artery 
clamping due to persistent fluorescence, which is 

consistent with current literature (9). Two patients 
underwent zero-ischemia PN despite slightly flu-
orescent edges, which led to significant bleeding 
during tumor excision, suggesting the potentially 
valuable assistance of NIRF. Although unsucces-
sful cases did not reveal any specific tumor cha-
racteristics, several reasons were identified. First, 
preoperative imaging must include an accurate 
angiogram to properly assess renal vasculature. To 
do so, either a quality partnership with radiolo-
gists who clearly understand the surgery’s requi-
rements or a self-imaging training is mandatory. 
Nonetheless, even with a preoperative identifica-
tion of feeding arteries, deviation from the initial 
direction of the segmental artery during dissection 
may cause inappropriate clamping. Finally, per-
-operative bleeding from parenchymal defect may 
occur, resulting in a choice between main artery 
clamping or an increased blood loss.

Zero-ischemia PN: is it relevant for all renal 
tumors?

 While this study was conducted including 
all tumors regardless of location, zero-ischemia 
PN appears best suited for medially located or hi-
lar tumors for which vascularization can be me-
ticulously evaluated on preoperative imaging and 
target arteries can be progressively dissected up to 
distally located supplying branches (1, 2, 12). Con-
versely, lateral masses are more likely supplied by 
multidirectional intrarenal branches, making them 
less opportune to super-selective vascular control 
(15). Due to the superficial visualization of ICG on 
renal cortex, we believe that ICG has limitations to 
assess deep devascularization. It emphasizes that 
an accurate preoperative CT evaluation is manda-
tory to ensure that deep parenchyma is adequately 
controlled.

Limitations
 The first limitations are the limited cohort 

and retrospective nature of matched-pair studies, 
even though follow-up in the zero-ischemia group 
was prospective. Patient’s matching on nephro-
metry score and preoperative eGFR was done to 
account for the potential selection bias inherent 
to the absence of randomization. The main shor-
tcoming was the missing assessment of CT-volu-
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metric parameters, and their potential influence 
on functional outcome. Indeed, if it is admitted 
that the amount of spared parenchyma is corre-
lated to postoperative renal function (7, 16), the-
re is an ongoing debate over which of ischemia 
time or volume preservation has the most impact 
on postoperative renal function. Nonetheless, on 
multivariate analysis, taking under account RE-
NAL score, which is a reflection of tumor size and 
depth, therefore indirectly of volume preservation, 
super-selective clamping was the only predictor of 
postoperative eGFR. Furthermore, recent reports 
suggest that super-selective PN surgery may actu-
ally lead to a greater volume preservation compa-
red to conventional clamping (12).

 Although not significant, tumor size was 
slightly smaller in the early unclamping group 
than in the zero-ischemia group.

 Finally, given the retrospective nature of 
the control group, preoperative DMSA renal scans 
were not available.

COnCLusIOns

 The concept of zero-ischemia RAPN 
emerged from the endless desire for technical re-
finement to achieve the best possible functional 
outcome for patients. Our study showed super-se-
lective clamping with NIRF using ICG to be safe 
and feasible, leading to an increased preservation 
of overall and split postoperative renal function, 
while keeping the benefit of main artery clamping 
on blood loss and perioperative complications.

EThICAL APPROvAL

All procedures performed in studies invol-
ving human participants were in accordance with 
the ethical standards of the institutional and/or 
national research committee and with the 1964 
Helsinki declaration and its later amendments or 
comparable ethical standards.
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Retroperitoneal approach for robot-assisted partial 
nephrectomy: technique and early outcomes
_______________________________________________
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ABsTRACT         ARTICLE InFO______________________________________________________________     ______________________
Objectives: The aim of our study is to present early outcomes of our series of retroper-
itoneal-RAPN (Robot Assisted Partial Nephrectomy).
Materials and methods: From September 2010 until December 2015, we performed 
81 RAPN procedures (44 at left kidney and 37 at right). Average size was 3cm (1-9). 
Average PADUA score 7.1 (5-10). Average surgical time (overall and only robot time), 
ischemia time, blood loss, pathological stage, complications and hospital stay have 
been recorded.
Results: All of the cases were completed successfully without any operative complica-
tion or surgical conversion. Average surgical time was 177 minutes (75-340). Operative 
time was 145 minutes (80-300), overall blood loss was 142cc (60-310cc). In 30 cases 
the pedicle was late clamped with an average ischemia time of 4 minutes (2-7). None 
of the patient had positive surgical margins at definitive histology (49pT1a, 12pT1b, 
3pT2a, 2pT3a). Hospital stay was 3 days (2-7).
Conclusions: The retroperitoneal robotic partial nephrectomy approach is safe and al-
lows treatment of even quite complex tumors. It also combines the already well known 
advantages guaranteed by the da Vinci® robotic surgical system, with the advantages 
of the retroperitoneoscopic approach.

InTRODuCTIOn

ORN (Open Radical Nephrectomy) has been 
for years the gold standard for the treatment of all 
renal masses including low-staged tumors. With 
the advent of minimally invasive approach, such 
as laparoscopic and robot assisted technique, the 
indication for ORN is limited for patients who are 
not suitable for minimally invasive approach. The 
LRN (Laparoscopic Radical Nephrectomy) first 
described by Clayman et al. in 1991 (1) is now 
widely used because of the advantages of redu-
ced operative and postoperative morbidity with 

the same short and long-term oncologic efficacy 
comparing with open technique. Despite this the 
understanding of increased risk of CKD (Chronic 
Kidney Disease) has led to try to preserve as much 
normal renal parenchyma as possible, the use of 
nephron-sparing surgery is now the recommended 
surgical treatment for T1 tumors (2). First it was 
introduced the OPN (Open Partial Nephrectomy) 
which has been quickly replaced by the LPN (La-
paroscopic Partial Nephrectomy) which attempts to 
achieve equivalence with OPN. With the advent of 
RAPN (Robot Assisted Partial Nephrectomy), this 
mini-invasive technique has been more feasible for 
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surgeons with facilitating stitching and knot han-
dling (3). The majority of the existing literature on 
robotic-assisted partial nephrectomy (RAPN) des-
cribe transperitoneal approach and only few pa-
pers are published on retroperitoneal RAPN. Based 
on our experience with laparoscopic retroperito-
neal approach (nephrectomy, pyeloplasty, pyelo-
litotomy), we recognized that the retroperitoneal 
approach combines the advantages of robotic te-
chnology (3D visualization, increased degrees of 
freedom of movements) with the advantages of 
retroperitoneal approach which includes advanta-
ges of direct access to the renal hilum and redu-
ced lesion risk to abdominal organs, earlier return 
of bowel function and shorter length of hospital 
stay. This approach can be applied for posterior 
and lateral tumors but also for anterior masses in 
patients who have had previous abdominal sur-
gery and pose a risk for intra-abdominal scarring 
and adhesions. This article presents the series of 
a single center experienced in open, laparoscopic 
and robotic-assisted partial nephrectomy.

MATERIALs AnD METhODs

Preoperative workup
A careful preoperative preparation at le-

ast one week before surgery was done: medical 
history, careful physical examination, cardiologist 
and anesthetist examination and laboratory tests. 
All patients underwent a CT scan or MRI scan with 
3D reconstruction to determinate the exact loca-

tion of the tumor, depth and eventually connec-
tion with collecting system, we also evaluated the 
arterial and venous phase to determine the exact 
anatomy of the vessels that provide the tumor 
blood supply.

Patients and surgical technique
Between September 2010 and Decem-

ber 2015, we performed 81 Retroperitoneoscopic 
RAPN (44 left and 37 right) (Table-1). Average size 
was 3cm (1-9cm). The nephrometry score of the 
tumors was calculated using R.E.N.A.L and PA-
DUA scores (4). The exclusion criteria in the se-
lection of patients for this type of surgery were: 
anterior masses of the lower pole, anterior masses 
of the hilum, previous retroperitoneal surgery, spi-
nal abnormalities. Surgical technique: the patient 
is positioned on full flank position, the umbilicus 
on the break point of the of the table, the legs 
are positioned and a pillow is put in between (the 
internal leg is flexed at 45°, while the external leg 
is totally extended). The table broken until ma-
ximum skin extension reached in order to have 
as much working space as possible. The arm is 
positioned on an armrest secured close to the head 
as much as possible. The patient is secured by two 
supports placed behind: one on the upper part of 
the back at level of interscapular line and one on 
the lower part of the back at the level of sacrum 
bone. The patient is then further secured to the 
Table with Tensoplast® at shoulders level and at 
knee level (Figure-1). An oblique 1.5cm incision 

Figure 1 - Patient positioned.
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Figure 2 - Trocars positioned.

Figure 3 - Da vinci si® robotic surgical system docked.

is made at the tip of the 12th rib following the 
direction of the external oblique muscle. The mus-
cle fibers are gently dissected without cutting to 
the internal oblique muscle fibers, the dissection is 
then extended through the fascia. A minimal inci-
sion (2-3mm) is done on the internal oblique fas-
cia and the space is first blindly created with the 
finger through transversalis fascia then with the 
introduction and subsequent inflation of a glove 
connected to the end of a nasal-gastric probe. A 
12mm trocar for the camera is positioned finger 
guided on the iliac crest along the mid-axillary 
line. An 8mm robotic trocar is then positioned 
along the psoas muscle below the 12th rib-vertebra 
angle. A 12mm laparoscopic trocar is positioned 
along the psoas muscle behind the iliac crest. Then 
12mm Hasson trocar is finally positioned and the 
working space is created by CO2 inflation. The se-
cond 8mm robotic trocar is positioned, after the 
laparoscopic dissection of the anterior peritone-
al reflection, on the anterior axillary line on the 
same axis as the umbilicus (Figure-2). Once all the 
trocars are positioned the da Vinci Si® robotic sur-
gical system (Intuitive Surgical, Sunnyvale, CA) 
is positioned and docked on 30° degrees patient’s 
anterior cephalad position (Figure-3). Using the 
robotic scissors and grasper, the paranephric fat 
is first dissected then removed by a ring-clip to 
increase the workspace. The kidney with its fat is 
isolated first posteriorly along psoas muscle, then 
the upper pole and the lower pole from its atta-
chments to the surrounding structure and finally, 
when necessary, anteriorly. The Gerota fascia is 
incised exposing the perinephric fat. The tumor 
is exposed and its surrounding fat left in place. 
The hilum is then identified. The artery is isolated 
and double-surrounded by a vessel-loop, left in 
place tension free. A 2/0 or 3/0Vycril stitch secu-
red at the end of the line with a non- absorbable 
haem-o-lok clip (Teleflex medical, Research trian-
gle Park, NC) is introduced and left close to the 
tumor to stitch the resection bed. The resection 
of the tumor begins using the monopolar scissors 
through the full-thickness renal cortex and dis-
tally to the hilum to reach the virtually avascular 
tumor cleavage layer, far from the tumor vessels 
that are usually proximal to the hilum and in the 
deepest part of the tumor. While the excision start 

the blood pressure is incrementally reduced by 
the anesthetist (5-6). At this time, the clamping 
is typically not necessary. Once the layer is deve-
loped, the surgeon continues the dissection with 
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cold scissors, while the assistant follow with suc-
tion in order to keep the surgical field dry. The 
dissection is performed all around the tumor until 
the deepest part is reached in order to perform, 
when needed, a maximally delayed clamping. At 
this time, when necessary, the assistant surgeon 
clamps the artery gently pulling the vessel-loop. 
The resection of the tumor is then completed. With 
the artery clamped by the assistant surgeon, the 
operator with the left robotic arm hold the vessel-
-loop to let the assistant to change the scissors 
with the needle-holder on the right robotic arm 
then the assistant hold back the vessel-loop to let 
operator do the suture with pedicle still clamped. 
The resection area is then closed with the suture 
previously inserted, sliding the haem-o-lock to se-
cure the stitch. The choice of the suture depends 
on the thickness of the renal parenchyma around 
the resection area. After the first suture layer, the 
pedicle is unclamped. A second layer of suture is 
done with 2/0Vycril stitch with a non-absorbable 
haem-o-lok clips (Teleflex medical, Research 
triangle Park, NC) tightened at the end of the 
line, passed inside-out the parenchyma and se-
cured by sliding the clip through the capsule. A 
10F Jackson-Pratt drain is placed under vision. 
The endobag with the tumor and the perinephric 
fat is removed. All the incisions are closed with 
3/0 absorbable suture and the skin with absorba-
ble stitches. In postoperative time we encourage 
the patient to an early mobilization. The catheter 
is removed the day after surgery. The drain is 
taken out after the catheter, when the output is 
low for at least 12 hours, then the patient can be 
discharged home. The patient is then seen after 
two weeks, when it’s also ready the histology 
result which guides the subsequent oncologic 
follow-up.

We reported pre and postoperative CT 
SCAN images of a patient undergoing retroperi-
toneale RAPN (Figure-4).

REsuLTs

In 30 cases the artery was clamped; in all 
patients the hilum was identified and the artery 
isolated and double-surrounded by a vessel-loop, 
left in place tension free. None of the patients 

had complications during the procedure and no 
open conversion needed. The average operati-
ve time (considered from the first incision to 
the end of surgery in order to avoid the bias of 
the setup time or anesthesia) was 177 minutes 
(75-340 minutes), the average robotic operative 
time (considered from the robot docking to the 
robot undocking) was 145 minutes (80-300 mi-
nutes). In case of pedicle clamped the average 
WIT (Warm Ischemia Time) was 4 minutes (2-7 
minutes); this value is extremely low because 
we performed late clamping/early unclamping 
(the hilum is unclamped after the first suture of 
medullary renal parenchyma). Overall average 
blood loss was 142cc (60-310cc) while the ave-
rage blood loss in case of pedicle clamped was 
102cc (60-220cc) and in case of non-clamped 

Figure 4 - Preoperative TC sCAn image.

Table 1 - Patients Characteristics.

Patients (nº) 81

Sex 51 M; 30 F

age 59.3 (range 21-79)

Charlson score (mean) 1.3

Site 44 left, 37 right

Size of tumour 3cm (1-9)
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pedicle was 170cc (75-310cc). Only 2 patients 
needed a transfusion postoperatively (Clavien 
score III). The mean hospital length stay was 3 
days (2-7). We had two complications. One pa-
tient started to have a urine output from the 
drain, after an ultrasound and a CT scan we 
found to be a urinary fistula from the resection 
bed ant it was managed with positioning a dou-
ble J urethral stent (Clavien score III) removed 
after one month after control CT scan. Another 
patient had a hypertensive peak during the hos-
pitalization that needed to be treated with anti-
-hypertensive drugs (Table-2).

DIsCussIOn

The retroperitoneal robotic experience in 
partial nephrectomy is an approach in renal surgery, 
that demonstrates to have outcome at least like la-
paroscopy and robotic transperitoneal approach (7). 
Intraoperatively the advantages are: the decreased 
risk of damage of intraperitoneal structures, direct 
access to the renal hilum, short ischemia time, early 
mobilization of the patient and short hospitalization. 
This approach can be applied for posterior and la-
teral tumors but also for anterior masses in patients 
who have had previous abdominal surgery and pose 
a risk for intra-abdominal scarring and adhesions. 
In our experience, we found that the complexity of 
the tumor does not dramatically increase operative 
time (mean 200 minutes) compared with laparos-
copic approach (193 minutes) and transperitoneal-
-RAPN (152 minutes) (8). The technique provides 

also in cases of clamped pedicle (n=30), a short and 
maximally delayed ischemia time (mean 4 minutes) 
compared with laparoscopic (14 minutes) and trans-
peritoneal-RAPN (24 minutes) (9-11). In 2012, Gill 
et al. published a series of 15 consecutive patients 
with “Zero ischemia” in RAPN or LPN (12) showing 
a reasonable blood loss (150mL) compared with a 
previous series (13). In our series (clampless n=30) 
we can confirm these data, with an average blood 
loss of 170cc. The choice of clampless technique has 
been limited to anatomically favorable tumors in or-
der to avoid unacceptable bleeding rendering high-
-precision surgery impossible. The anesthetic work 
is an important part and is strictly connected with 
surgeon’s work. The aim of hypotensive anesthesia 
to minimize the  bleeding, to let the surgeon dissect 
as much as possible without clamping and to reduce 
the time of clamping, when needed, only for the last 
part of the dissection when the bleeding, despite the 
hypotension, is uncontrolled and the high-precision 
surgery becomes impossible. An also very important 
part is the role of the bedside assistant surgeon. His 
aid retracting anteriorly the posterior layer of the pe-
ritoneum with laparoscopic Kittner and suctioning 
with laparoscopic suction is fundamental to expose 
the kidney to the operator for an easier mobilization 
and exposure of the hilum. All surgeons were expe-
rienced and confident in management of bleeding 
from the tumor, exposure and suction, replacing 
robotic instruments, placing, cutting and removing 
suture in retroperitoneal approach. Also a postopera-
tive review of the procedure was done after surgery 
to identify lack of coordination and space for impro-
vements. However, this is a study that contains some 
limitations such as, for example, a reduced number 
of cases evaluated retrospectively. Another bias can 
be represented by the heterogeneity of managing the 
hilum. Further prospective studies are needed in or-
der to better analyze the advantages of the retroperi-
toneal approach in relation to transperitoneal.

COnCLusIOns

Based on the data presented, we can state 
that the retroperitoneal approach during RAPN is 
safe with a decreased risk of damage of intraperito-
neal structures, direct access to the renal hilum. In 
addition, we think that the technique can provide 

Table 2 - Perioperative Outcomes.

Padua score (mean) 7.1

Operative time (min) 177.6

Blood loss (mean) 142cc

Hb postoperative (mean) 12g/dL

Creatinine postoperative (mean) 1.1mg/dL

Hospitalization (mean) 4 days

Intraoperative complications none

Postoperative complications none
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an early mobilization and a short hospitalization of 
the patient which is one of the biggest advantages 
of using retroperitoneal-RAPN in terms of National 
Health System and of quality of patient’s postopera-
tive time.
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The impact of metformin use on the risk of prostate 
cancer after prostate biopsy in patients with high grade 
intraepithelial neoplasia
_______________________________________________
Lucio Dell’Atti 1, Andrea B. Galosi 2

1 Department of Urology, University Hospital “St. Anna”, Ferrara, Italy; 2 Department of Urology, Marche 
Polytechnic University, Ancona, Italy

ABsTRACT         ARTICLE InFO______________________________________________________________     ______________________

Purpose: We report our experience on metformin use in diabetic patients and its impact 
on prostate cancer (PCa) after a high-grade prostatic intraepithelial neoplasia (HGPIN) 
diagnosis.
Materials and Methods: We retrospectively analyzed 551 patients with a diagnosis 
of HGPIN without PCa in a first prostate biopsy. The cohort of the study consisted of 
456 nondiabetic subjects, and 95 diabetic patients. Among the patients with diabetes 
44 were treated with metformin, and 51 with other antidiabetic drugs. A transrectal 
ultrasound prostate biopsy scheme with 22 cores was carried out 4-6 months after the 
first diagnosis of HGPIN.
Results: Among 195 (35.4%) patients with cancer, there were statistically significant 
differences in terms of PCa detection (p<0.001), Gleason score distribution (p<0.001), 
and number of positive biopsy cores (p<0.002) between metformin users and non-us-
ers. Metformin use was associated with a decreased risk of PCa compared with never-
use (p<0.001). Moreover, increasing duration of metformin assumption (≥2 years) was 
associated with decreasing incidence of PCa and higher Gleason score ≥7 compared 
with assumption <2 years.
Conclusions: This preliminary experience suggests that metformin use may have some 
beneficial effects in patients with diabetes and HGPIN; metformin should not be over-
looked in these patients because it is neither new nor expensive.

InTRODuCTIOn

Prostate cancer (PCa) is the first most com-
mon cancer in men worldwide, and the prostate 
biopsy is the only modality to diagnose this disea-
se (1). Although not diagnostic of PCa on a needle 
biopsy, many epidemiological, molecular, histopa-
thological, and genetic studies have offered strong 
evidences that high-grade prostatic intraepithelial 
neoplasia (HGPIN) is a precursor lesion to develop-
ment of invasive PCa (2). HGPIN is seen in 4-16% of 

patients undergoing prostate biopsy (3). Metformin, 
an oral biguanide, is the first line therapy for many 
patients with type 2 diabetes (4, 5). Several recent 
observational studies have shown that metformin 
can inhibit cancer proliferation, and simultaneously 
induce cell apoptosis by the AMP-kinase pathway 
and AMP-kinase-independent mTOR inhibition (6). 
In this study, we report our experience on metfor-
min use in diabetic patients and its impact on pros-
tate cancer (PCa) after a high-grade prostatic intra-
epithelial neoplasia (HGPIN) diagnosis.
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MATERIALs AnD METhODs

We retrospectively examined 562 conse-
cutive patients underwent transrectal ultrasound 
prostate biopsy (TRUSBx) by means of a scheme 
with sampling of 22 prostate regions carried out 
in our centres from April 2007 to November 2016. 
Inclusion criteria for this retrospective study with 
standard 22-core biopsy scheme included a prior 
diagnosis of HGPIN at the first prostate biopsy. 
Decision for a first TRUSBx was based upon high 
prostatic specific antigen (PSA) levels and/or sus-
picious digital rectal examination (DRE) findings 
according to EAU (European Association Urolo-
gy) guidelines. The second biopsy was performed 
within six months from the first one. For a stan-
dardization of the clinical data, patients with a 
history of surgical treatment for prostatic disease 
and incomplete clinical data were excluded from 
our study. Among 562 patients eligible for this 
study, a total of 551 patients for whom preopera-
tive complete clinical data, use of oral antidiabe-
tic drugs (OADs), and their duration information 
were available. OADs use and duration informa-
tion were obtained from patients, medical records 
and medical database software. The cohort of the 
study consisted of 456 nondiabetic patients, 44 
patients with type 2 diabetes managed with me-
tformin, and 51 diabetic patients managed with 
other antidiabetic drugs. All patients enrolled in 
the study signed a consent form for the biopsy 
procedure. TRUSBx was performed in the opera-
ting room under analgesia, and using a ultrasound 
machine equipped with a 5-9MHz multi-frequency 
convex probe “end-fire” (GE Logiq 7, Milwaukee, 
WI, USA). Each transrectal ultrasound performed 
included an assessment of the volume of the who-
le prostate, the transition zone, capsular, seminal 
vesicle characteristics, and a morphological des-
cription of potential pathological features. The 
prostate volume was invariably calculated using 
prostate ellipse formula (0.52 x length x width x 
height). After having images of the prostate, sam-
pling was carried out with a 18-Gauge Tru-Cut 
(Bard Biopsy Systems, Tempe, AZ, USA) needle 
powered by an automatic spring-loaded biopsy 
disposable gun. Three experienced urologists of 
our Department performed a 22-core biopsy sche-

me, as first intention, including 3 basal samples (2 
lateral and 1 medial), 3 parasagittal samples (2 la-
teral and 1 medial), 2 apical samples (1 lateral and 
1 medial), and 3 transitional zone sample on each 
side. This biopsy scheme was changed based on 
TRUS findings concerning the size of the prostate 
and varied from 18 cores from a small prostate to 
24 cores for large prostatic glands. The Gleason 
grading was based on the recommendations of the 
2005 International Society of Urological Patholo-
gy consensus conference. All histological speci-
mens were analysed internally by our Pathology 
Department specialized in genitourinary patholo-
gy. Cases were not reviewed for the purposes of 
this study.

statistical analysis

Patient age, body mass index (BMI), PSA 
level, prostate volume (PV), DRE findings, OADs, 
were analysed as continuous variables and pre-
sented with mean and standard deviation. Quan-
titative variables are presented with absolute and 
relative frequencies. For the comparison of pro-
portion, the three study groups, chi-square and 
Fisher’s exact tests were used. Student’s t-tests 
were computed for the comparison of mean values. 
Statistical analyses were performed using Micro-
soft Excel 2010 platform version 10.1. A p<0.05 
was considered to indicate statistical significance.

REsuLTs

22-TRUSBx scheme was carried out 4-6 
months after the first diagnosis of HGPIN. Of 551 
patients, 95 (17.2%) were diabetics and 456 were 
not diabetics. The baseline demographics and cli-
nical characteristics of the 551 patients included 
in the study are shown in Table-1. Use of other 
medications for diabetes was fairly common: re-
paglinide [37.2% (19/51)], sulfonylureas [31.3% 
(16/51)], insulin [17.7% (9/51)], and thiazolidi-
nedione [13.8% (7/51)]. There were no statisti-
cally significant differences between three groups 
of patients in terms of age, PSA levels, PV, DRE 
findings. Diabetic patients not treated with me-
tformin were more likely to present a higher BMI 
(p<0.001), and to have higher Gleason score ≥7 on 
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biopsy (p=0.002). Among 195 (35.4%) patients 
with cancer, there were statistically significant 
differences in terms of PCa detection (p<0.001), 
Gleason score distribution (p<0.001), and num-
ber of positive biopsy cores (p<0.002) betwe-
en metformin users and non-users. The mean 
duration of metformin use was 5.3±2.7 years. 
Metformin use was associated with a decreased 
risk of PCa compared with never-use (p<0.001). 
However, a reduced risk of PCa was associated 
with insulin use (Figure-1), but not with other 
antidiabetic drugs (p<0.002). Moreover, increa-
sing duration of metformin assumption (≥2 ye-
ars) was associated with decreasing incidence of 
PCa and higher Gleason score ≥7 compared with 
assumption <2 years (Figure-2).

DIsCussIOn

In diabetic patients, metformin is pres-
cribed as first-line therapy because of optimal 
tolerability, efficacy in reducing insulin resis-
tance, and low cost (7). Its primary action is the 
inhibition of hepatic glucose production throu-
gh an LKB1/AMPK-mediated mechanism, and 
it also improves insulin sensitivity in periphe-
ral issues (8). However, recent epidemiological 
studies have shown that metformin can reduce 
the risk of breast, pancreatic, colon and prostatic 
cancers and might even improve cancer progno-
sis (9-11). Metformin has recently collected the 
interest from the medical community for its po-
tential beneficial effects on PCa outcomes, and 

Table 1 - Demographic and clinicopathologic features of patients affected by hGPIn and undergoing transrectal prostate biopsy.

Non antidiabetic
Drug users

(n: 456)

Metformin
Users
(n: 44)

Metformin
Non-users

(n: 51)

p value

Age (years), mean ± SD 65.1±7.4 64.7±6.9 65.5±7.1 NS

Body Mass Index (kg/m2), mean ± SD 26.7±4.6 27.2±3.9 33.8±3.1 <0.001

Prostate volume (mL), mean ± SD 38.4±12.7 36.9±11.3 37.8±12.3 NS

PSA level (ng/mL), mean ± SD 11.3±8.6 10.8±8.8 11.1±8.3 NS

N° biopsy cores, median (range) 21.2 (18-24) 21.7 (18-24) 21.4 (18-24) NS

Family history PCa, n(%) NS

No 338(74.1) 34(77.2) 39(76.5)

Yes 118(25.9) 10(22.8) 12(23.5)

DRE, n(%) 181(39.7) 17(38.6) 20(39.2) NS

Prostate cancer, n(%) 169(37.1) 9(20.5) 17(33.3) <0.001

Positive biopsy cores, mean ± SD 7.1±2.4 3.4±1.8 6.3±2.2 <0.002

Cancer laterality, n(%) <0.001

Unilateral 112(66.3) 7(77.7) 11(64.7)

Bilateral 57(33.7) 2(22.3) 6(35.3)

Biopsy Gleason score, n(%) <0.001

≤6 103(60.9) 8(88.8) 12(70.5)

≥7 66(39.1) 1(11.2) 5(29.5)

hGPIn = High grade prostatic intraepithelial neoplasia; PCa = prostate cancer; DRE = digital rectal examination; sD = standard deviation; PsA = prostate-specific 
antigen; ns = not significant.
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its use was significantly associated with increased 
overall survival and decreased biochemical recur-
rence (12-15). Moreover, metformin has been de-
monstrated to inhibit progression in PCa by mo-
difying the expression of cancer suppressor genes 
and oncogenes in animal and in vitro studies (8). 
By reducing hyperinsulinemia, metformin can in-
fluence multiple other cancer pathways, including 
IGF (insulin growth factor) and PI3K-AKT/AR sig-
nalling, both of which are linked with PCa prog-
nosis and castrate resistance (16). On the contrary, 
HGPIN is associated with the development of PCa, 
and patients with HGPIN are more likely to deve-

lop cancer than those without HGPIN (36.3% vs. 
25%) (17). The clinical importance of recognizing 
HGPIN is based on its strong association with PCa, 
so its identification in biopsy specimens warrants 
further search for concurrent invasive carcinoma. 
Follow-up biopsy is suggested at 3 to 6 months 
for 2 years, and thereafter at 12 month intervals 
for life (18). Nevertheless, no factors seem to be 
useful in identifying which patients with HGPIN 
are at risk of PCa progression. Currently, routine 
treatment is not available for patients who have 
HGPIN. Prophylactic radical prostatectomy, radia-
tion, and androgen deprivation are not acceptable 
treatments for patients who have HGPIN only (19). 
The development and identification of acceptable 
agents to treat HGPIN would fill a therapeutic void. 
In a meta-analysis of 9186 men with diabetes and 
PCa, Stopsack et al. showed that metformin decre-
ased biochemical recurrence and improved overall 

survival through an antiproliferative effect via inhi-
bition of mTOR (6). There are many studies of the as-
sociation of metformin with PCa focused on cancer 
incidence (10, 13-15, 20). Wright et al. (21) reported 
that among whites with diabetes, metformin resulted 
in a 44% reduced risk of PCa. However, previous stu-
dies have reported conflicting conclusions regarding 
the impact of metformin on PCa diagnosis (12). One 
study did not support an association between decre-
ased risk of PCa incidence and use of metformin (22), 
while Joentausta et al. demonstrated that metformin 
users had even higher risk of high-grade PCa in men 
undergoing radical prostatectomy (23). According to 

Figure 2 - Relation between duration of metformin use, incidence of prostate cancer and Gleason score.

Prostate Cancer (%) Biopsy Gleason score > 7 (%)
 < 2 years

> 2 years22% 11%

78% 89%

Figure 1 - Prostate cancer in patients that do not use metformin.
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our current knowledge, this is the first study that 
correlates the antidiabetic drugs as a treatment for 
patients who have HGPIN and risk of PCa progres-
sion. Hypothesizing that this relationship might be 
instituted from the initiation of PCa carcinogenesis 
we established to perform a preliminary study to 
analyse whether metformin use might be considered 
a chemopreventive agent for PCa in those patients 
with a prior diagnosis of HGPIN. Our data showed 
that metformin users with a negative re-biopsy after 
HGPIN diagnosis were proportionately higher than 
metformin non-users (p<0.001). Moreover, increa-
sing duration of metformin use was associated with 
decreasing incidence of PCa and cancer-specific 
characteristics. Preston et al. (24) reported an inverse 
relationship between PCa risk and duration of me-
tformin therapy. Metformin use <1.5 years was not 
associated with a risk reduction but durations of >3 
years were associated with a decreased PCa inciden-
ce. Furthermore, our results suggest that a greater 
proportion of patients had Gleason scores ≥7 with 
significant difference between metformin users and 
non-metformin users in contrast to results reported 
by various authors (25, 26). A study based on the 
Canadian population found no association between 
metformin use and the risk of PCa including Gle-
ason grade. Margel et al. (26) showed the lack of 
association between metformin use and risk of PCa 
including Gleason grade. A possible explanation of 
such discordance might rest on differences of cancer 
patient population. In our study, prostatic cancers at 
re-biopsy were found to harbour localized cancer, 
mostly well or moderately differentiated. However, 
several limitations need to be acknowledged. A first 
limitation, we had no data available regarding the 
ethnic background of the patients. This detail could 
be of special interest, because in multi-ethnic po-
pulations, some subgroups might have more unfa-
vourable PCa characteristics than others. However, 
Mitin et al. (27) showed that diabetes mellitus was 
associated with an increased risk of Gleason score 
8 to 10, independent of black race. Although we did 
not expressly documented race, the majority of the 
patients of our study cohort were white and Italian 
population. Thus, the number of Asian and black 
patients was very small and surely did not exceed 
1% of the entire cohort. Second, this is a mono-
centric study with a limited number of antidiabetic 

users. Third, this retrospective study concerned also 
patients eligible only for radical prostatectomy; as 
a consequence older patients (≥74 years old) who 
are not candidates for surgery, were excluded. This 
may have influenced the results generalizability and 
preclude comparative investigation of a potentially 
risky cancer in metformin users vs. non-users.

COnCLusIOns

This preliminary experience suggests that 
metformin use may have some beneficial effects in 
patients with diabetes and HGPIN; metformin should 
not be overlooked in these patients because it is nei-
ther new nor expensive. Though our results sustain 
the chemoprevention effects of metformin on PCa 
risk among patients with a prior HGPIN, additional 
studies and randomized clinical trials with more de-
tailed exposure measurement are warranted to eva-
luate questions about dose and therapy duration.

ABBREvIATIOns

Pca = Prostate cancer
HGPIN = high-grade prostatic intraepithelial ne-
oplasia
TRUSBx = Transrectal ultrasound prostate biopsy
DRE = Digital rectal examination
PSA = Prostate-specific antigen
OADs = Oral antidiabetic drugs
BMI = Body mass index
PV = Prostate volume
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Objective: To present our experience in minimally invasive management of urinary 
tract stones in patients with urinary diversion.
Materials and Methods: We retrospectively reviewed 26 patients with urinary tract 
stones after cystectomy and urinary diversion. The types of urinary diversion were 
ileal conduit, colon conduit, ileal orthotopic neobladder in 19, 4, and 3 patients, re-
spectively. At postoperative days 2, a plain KUB and urinary ultrasonography were 
performed in order to assess stone fragmentation or hydronephrosis. According to 
postoperative imaging, stone free rate (SFR) was defined as complete absence of frag-
ments or residual stones less than 4mm.
Results: 19 patients were treated with minimally invasive percutaneous lithotripsy 
(MPCNL) and 2 patients required second-look MPCNL. Anterograde flexible ureteros-
copy was performed in 2 patients, while in 2 patients a combined anterograde and 
retrograde approach was required. Three reservoir stones were treated by transurethral 
neo-bladder lithotripsy. Postoperative significant complications occurred in 2 patients 
(7.7%). The highest percentage of stone composition was struvite, as a result of chronic 
urinary tract infection (UTI). SFR was 88.5% (23 of 26).
Conclusions: Our experience showed that MPCNL is a safe and effective treatment 
modality with little morbidity for renal and upper ureteral stones in patients with 
urinary diversion. For middle and lower ureteral stones, an anterograde approach 
could be also considered as a first line treatment, but a combined anterograde and 
retrograde approach was required when the anterograde access alone cannot pro-
vide acceptable results.

InTRODuCTIOn

Radical cystectomy followed by urinary 
diversion is the treatment of choice for muscle in-
vasive bladder cancer (1, 2). Patients with urinary 
diversion are highly predisposed to uretero-in-
testinal anastomotic strictures and urolithiasis as 
refluxing urine and pouch stasis may contribute 

to an increased risk for stone formation. Conse-
quently, stone formation rate ranges from 9.0% to 
26.5%, in this category of patients (3-5).

Urologists can be technically challenging 
for tissue adhesion after intestinal bladder recons-
truction, ureteral anastomotic stricture and chan-
ges in patient health status. The management of 
urinary tract stones in patients with urinary di-
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version are varied, including PCNL, SWL, percuta-
neous based anterograde ureteroscopy, anterograde-
-retrograde combined ureteroscopy and even open 
approach (6, 7). Obviously, many factors must be 
considered in the treatment modality selection, such 
as stone size, stone location, diversion type, patient 
fitness and surgeon experience (8).

The objective of the present study is to re-
view our experience, and assess the safety and effi-
cacy of minimally invasive management of urinary 
tract stones in 26 patients with urinary diversion af-
ter cystectomy.

MATERIALs AnD METhODs

We retrospectively reviewed 26 patients 
with urinary tract stones who previously un-
derwent cystectomy and urinary diversion. Any 
endourological procedure was performed at the 
Urology Department of the First Affiliated Hospi-
tal of Guangzhou Medical University between Ja-
nuary 2011 and December 2016. Mean patient age 
was 63.12±10.01 years (range 40 to 78). Median 
interval between urinary diversion and stone ma-
nagement was 3.82 years (range 4 months to 19 
years). Diversion type and patient’s demographics 
are summarized in Table-1.

The preoperative evaluation included me-
dical history, physical examination, complete 
blood count, serum creatinine, urinary analysis, 
midstream urine culture and sensitivity test, co-
agulation profiles, ultrasonography, abdominal 
plain X-ray film of kidney, ureter, and bladder 
(KUB). In addition, non-contrast computed tomo-
graphy (CT) was examined for evaluating stone 
characteristics. Intravenous urography (IVU) was 
performed in case of serum creatinine ≤150μmol/L. 
According to preoperative imaging, the stone size 
was noted by measuring the largest diameter. Pa-
tients with positive urine culture were managed 
by specific antibiotics and all patients routinely 
received prophylactic antibiotic before endourolo-
gical treatment.

Furthermore, stones characteristics, intra-
operative factors (operative time, complications) 
and postoperative results (SFR, complications, 
blood transfusion, and hospital stay) were recor-
ded. SFR was defined as complete stone clearance 

or residual fragments less than 4mm at postope-
rative imaging.

suRGICAL TEChnIquE

Kidney and upper ureter stones
The detailed technique of our MPCNL has 

been detailed in previous publications (9, 10). Nine-
teen prone MPCNL were performed under general 
anesthesia. Percutaneous access was obtained using 
ultrasonography or C-arm fluoroscopic guidance 
or a combined approach. We routinely started with 
ultrasonography guidance. An 18-gauge coaxial 
needle was used for renal puncture. The tract was 
dilated serially from 8 to a maximum 16-18F with a 
fascial dilator and a matched peel-away sheath was 
subsequently placed as the percutaneous access port. 
Kidney and upper ureteral stones were fragmented 
by pneumatic lithotripsy or holmium: YAG laser li-
thotripsy under an 8/9.8Fr semi-rigid ureteroscope 
(Richard Wolf, Germany). The large fragments were 
extracted with a forceps, and the small ones were 
flushed out with pulse perfusion pump.

Table 1 - Diversion type and Patients’ demographics (n=26).

Variable Patients (%)

Diversion type

Ileal conduit (Bricker) 19 (73.1)

Colon conduit 4 (15.4)

Ileal orthotopic neobladder 3 (11.5)

sex

Male 24 (92.3)

Female 2 (7.7)

Comorbidities

Hypertension 8(30.8)

Diabetes mellitus 5 (19.2)

Presentation

Hydronephrosis 11 (42.3)

Urinary tract infection 11 (42.3)

Flank pain 9 (34.6)

Asymptomatic 6 (23.1)

Fever >38ºC 5 (19.2)

Hematuria 2 (7.7)
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Middle and lower ureter stones
Pure retrograde ureteroscopy was firstly 

attempted in 4 patient, but all failed due to di-
fficulty in entering the uretero-enteric anasto-
mosis. Then, the patients were placed into the 
prone position and an anterograde flexible ure-
teroscopy (Olympus P5, Japan) was performed 
through a percutaneous access. A guidewire 
consequently allowed a retrograde approach. 
Stones were fragmented by YAG laser lithotrip-
sy. Stone fragments were extracted using niti-
nol stone basket.

Reservoir stones
Three patients were treated by transure-

thral neo-bladder lithotripsy. Ultrasonography 
was required to detect residual stones status 
during the operation. At the end of procedure, 
a 16Fr Foley catheter was left in place.

At the completion of procedure, a 4-
6Fr double-J stent and a 18Fr nephrostomy 
tube were placed. Plain KUB and urinary ultra-
sonography at postoperative days 2 excluded 
hydronephrosis and assessed the SFR. In case of 
large residual fragments, a second-look MPCNL 
procedure was performed at least 3-5 days la-
ter. The nephrostomy tubes were removed in 
3-4 days if stone free or with residual stone 
of <4mm. The double-J stent was removed 2-4 
weeks after surgery. Postoperative follow-up 
including KUB and/or ultrasonography was 
usually scheduled at 3 months.

REsuLTs

Mean stone width was 1.56±0.69cm 
(range 0.3-3.4) while mean stone length was 
2.13±1.25cm (range 0.6-4.0). The largest stone 
was over 4.0cm in diameter. Stone criteria and 
treatment results are summarized in Table-2.

In our current series, 19 patients with 
renal and upper ureteral stones were treated 
by MPCNL. A ultra-sonographic guidance was 
used in 12 procedures while a combined ultra-
-sonographic and fluoroscopic approach was 
preferred in 7 patients. Immediate SFR was ob-
tained in 15 (78.9%) patients after MPCNL. 2 
patients required a second-look MPCNL to clear 

residual fragments during the same hospitali-
zation. while 2 patients which a 6mm and 7mm 
residual fragment located in the lower calyceal 
with no hydronephrosis only needed conserva-
tive treatment. Thus, the SFR of MPCNL in the-
se patients was 89.5% (17 of 19).

For 3 middle and 1 lower ureteral sto-
nes, two middle ureteral stones patients were 
treated with anterograde flexible ureteroscopy, 
using YAG laser lithotripsy and stone baske-
ting. In the other 2 case, the anterograde ap-
proach could not reach the lower ureter becau-

Table 2 - stone criteria and treatment results (n=26).

Variable Value (%)

stone side

Right 14 (53.8)

Left 12 (46.2)

stone location

Kidney 17 (65.4)

Upper ureter 2 (7.7)

Middle ureter 3 (11.5)

Lower ureter 1 (3.8)

Reservoir 3 (11.5)

stone composition

Struvite 16 (61.5)

Calcium oxalate 7 (26.9)

Urine acid 3 (11.5)

Intervention received

MPCNL 19 (73.1)

Anterograde flexible 
ureteroscopy

2 (7.7)

Combined anterograde and 
retrograde approach

2 (7.7)

Transurethral neo-bladder 
lithotripsy

3 (11.5)

Operation duration (min.) 69.42±26.01 (30-
120)

Hospital stay (days) 8.50±3.06 (4-15)

Complications

Grade I (Fever) 2 (7.7)

Stone-free rate (SFR) 23 (88.5)
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se of severe ureteral angulation, consequently 
a percutaneous access was needed to advance 
a guidewire down to the neobladder and then 
a retrograde flexible ureteroscopy was perfor-
med. No residual stones were present in these 
4 patients. One patient had 6mm residual stone 
in neo-bladder, they received conservative wa-
tching treatment.

Five patients additionally underwent in-
cision and balloon dilation for combined urete-
ral obstruction and/or stricture. No intraopera-
tive complication was registered in all patients. 
Postoperative significant complications were 
classified using the Clavien grading system (11). 
Two (7.7%) patients had fever (>38.5, Grade I), 
which was successfully cured by appropria-
te antipyretic. To sum up, the overall SFR was 
88.5% (23 of 26 patients). After 24 months of 
follow-up, stone recurrence occurred in 4 pa-
tients (15.4%) (4/26): 2 patient were managed 
by conservative observation, while 2 needed 
MPCNL. Three patients presented uretero-intes-
tinal stricture and persistent hydronephrosis, so 
double-J stents have been regularly replaced.

DIsCussIOn

With the rising prevalence of bladder 
cancer, many different forms of urinary diver-
sions have been developed (2, 12). Patients with 
urinary diversion have to face with an increa-
sed risk of long-term complications, including 
stone formation and recurrence.

Preoperative hydronephrosis was obser-
ved in 11 patients (42.3%), as a result of ure-
tero-enteric anastomotic stricture and/or upper 
tract stones. In the present study, after success-
ful stone treatment and incision of the strictu-
re, hydronephrosis disappeared after 3 months 
of follow-up. Hyams et al. (13) reported that 
short strictures (length<1cm) were successfully 
accessed and treated with balloon dilation and/
or endo-ureterotomy. Regular follow-up is of 
quite importance for early detection and inter-
vention of stone recurrence and ureteral stric-
ture disease in patients after urinary diversion.

In our study, stone analysis was perfor-
med with infrared spectroscopy. Stone compo-

sition included: struvite (61.5%), calcium oxa-
late (26.9%) and uric acid (11.5%). The highest 
percentage of struvite stones in patients with 
urinary diversion can be the result of chronic 
urinary tract infection (UTI) as reported by 
Hertzig (14) and El-nahas (15). Metabolic fac-
tors, including metabolic acidosis, hypercalciu-
ria, hyperoxaluria and hypocitraturia play im-
portant roles in struvite stone development (5). 
Comprehensive management of struvite stone 
should consider perioperative antibiothic the-
rapy and it should be prolonged postoperative-
ly in the presence of significant residual frag-
ments (16).

Several studies supported the use of 
SWL in treating upper tract stones after cystec-
tomy and urinary diversion. El-Assmy et al. (6) 
reported a 81.5% (22 of 27) overall success rate 
of SWL monotherapy in the treatment of upper 
urinary tract in this category of patients. On the 
other hand, Seth et al. (12) reported higher ra-
tes of complications (such as steinstrasse) after 
SWL rather than other endourologic procedu-
res. Furthermore, retreatment rates of SWL are 
considerably high (17).

Pure retrograde access may be difficult in 
localizing the ureteral orifice and is considered 
a big challenge for endourologist even in expe-
rienced centers. Consequently, an anterograde 
approach should be considered after retrogra-
de failure for middle and lower ureter stones. 
Moreover, antegrade ureteroscopy through the 
established tract was used to advance a gui-
dewire. As soon as access was obtained, retro-
grade management provided us to perform all 
required diagnosis and treatment. The adjunct 
of flexible nephroscopy and/or ureteroscopy to 
standard PCNL has potential benefits, including 
reducing need for multiple accesses and impro-
ving both efficacy and safety of PCNL (18).

PCNL is the gold-standard for patients 
with large and complex upper urinary tract 
stones. In the past, standard PCNL was usually 
performed through a 24 to 30F access tract. Re-
cently, MPCNL is a modified standard PCNL te-
chnique using a miniaturized instrumentation 
through a smaller nephrostomy tract (14-18F). 
In our center, we have been using MPCNL for 
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the treatment of complex upper urinary calculi 
over 20 years and more than 10.000 cases have 
been successfully accomplished (9, 10). Our stu-
dy presented that the SFR of MPCNL was 89.5% 
(17 of 19 patients). In our experience, the smal-
ler renal access is less damaging for the renal 
parenchyma and this may contribute to reduce 
procedure-related complications. According to 
a meta-analysis study by Zhu et al. (19), it has 
been reported that MPCNL possess an apparent 
advantage in less bleeding, fewer transfusion 
rate, less pain and shorter hospital stay when 
compared to standard PCNL. For all these rea-
sons, MPCNL is particularly useful in removing 
upper tract stones in view of its high SFR, and 
this procedure is particularly indicated in frail 
patients with urinary diversion.

Our study has some limitations. It is a 
retrospective study with an inherent bias in 
management selection and follow-up. A larger 
series study associated with metabolic evalua-
tion could help to better explore this problem 
in the future.

COnCLusIOns

Our experience showed that MPCNL is a 
safe and effective treatment modality with mi-
nor morbidity for kidney and upper ureter sto-
nes in patients with urinary diversion. For middle 
and lower ureteral stones, anterograde approach 
could be considered as first line treatment, but a 
combined anterograde and retrograde approach is 
required when the anterograde access alone can-
not provide acceptable results.
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Objective: To The standard technique for obtaining a histologic diagnosis of prostatic 
carcinomas is transrectal ultrasound guided prostate biopsy. Acute prostatitis which 
might develop after prostate biopsy can cause periprostatic inflammation and fibro-
sis. In this study, we performed a retrospective review of our database to determine 
whether ABP history might affect the outcome of RP.
Materials and Methods: 441 RP patients who were operated in our clinic from 2002 to 
2014 were included in our study group. All patients’ demographic values, PSA levels, 
biopsy and radical prostatectomy specimen pathology results and their perioperative/
postoperative complications were evaluated.
Results: There were 41 patients in patients with acute prostatitis following biopsy and 
397 patients that did not develop acute prostatitis. Mean blood loss, transfusion rate 
and operation period were found to be significantly higher in ABP patients. Hospital-
ization period and reoperation rates were similar in both groups. However, post-op 
complications were significantly higher in ABP group.
Conclusion: Even though it does not affect oncological outcomes, we would like to 
warn the surgeons for potential complaints during surgery in ABP patients.

InTRODuCTIOn

The standard technique for obtaining a his-
tologic diagnosis of prostatic carcinoma (PCa) is 
transrectal ultrasound (TRUS)-guided prostate biop-
sy (1). The complication rates related to post-prostate 
biopsy infections were reported to be 1.7-11.3% (2-
5). Biochemical recurrence in radical prostatectomy 
(RP) patients were deemed as primary treatment fai-
lure and recurrence is considered as a sign of PCa. 
When considering relapse risk, the common varia-
bles include preoperative PSA levels, Gleason score, 
surgical margin status, seminal vesicle and lymph 

node involvement. While cancer stage affects most 
of those variables, there are other factors affecting 
the outcome, such as surgery type and surgeon’s 
experience on the subject including surgical mar-
gin status. Acute bacterial prostatitis (ABP) which 
develops as a complication following TRUS-guided 
biopsy can cause peri-prostatic inflammation and 
fibrosis (6, 7). This condition is thought to possibly 
cause increased perioperative complication rates, 
difficulty in surgical dissection and positive surgical 
margins. In this study, we performed a retrospective 
review of our database to determine whether a his-
tory of ABP affected RP outcomes.
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MATERIALs AnD METhODs

Data obtained from 1206 patients who 
were diagnosed with prostate cancer in our cli-
nic were retrospectively reviewed. Out of 482 
patients primarily treated with open RP, 11 were 
excluded from the study due to pre-operative ac-
tive monitoring. 12 more patients were excluded 
due to metastasis in removed lymph nodes and 
were treated with early hormone therapy during 
post-op period. Out of the rest 459, 18 patients 
with missing pre-op or post-op data were excluded 
from the study. Finally, 441 patients who met our 
criteria and treated with RP in our clinic between 
2002 and 2014 were included in our study. All the 
open radical prostatectomies were done by two di-
fferent surgeons who were experienced in this type 
of surgery. Preoperative demographics, operative 
time, estimated blood loss, transfusion rate, length 
of stay, margin status, complication rate and reo-
peration rate were compared between both groups. 
To categorize complications the recently updated 
conventional complication classification system of 
Dindo et al. was used (8). A positive surgical margin 
was defined as tumor at the inked surface of the 
specimen. Oncological results were evaluated by 
staging the operative specimens according to the 
TNM 2002 classification.

The protocol for infection prophylaxis du-
ring prostate biopsy includes two doses of 500mg 
ciprofloxacin, or if the patient received antibiotic 
therapy in the last three months, aminoglycosides 
on the day of biopsy in our clinic. ABP diagnosis 
was done after the patient showed signs of a fever 

higher than 38ºC, leukocyte presence in urine se-
diment and proliferation in urine or blood samples 
(9). The patients presented to our clinic with mainly 
fever and some other biopsy-related complaints wi-
thin a mean time period of 36 hours following the 
prostate biopsy. Patients with suspected ABP were 
hospitalized in our urology clinic and treated with 
IV fluids and empirical antibiotics. Later, those pa-
tients were treated with the bacteria-specific anti-
biotics for ABP and discharged.

REsuLTs

There were 41 patients in the prostate biop-
sy-related acute prostatitis (previous ABP-RP) group 
and 397 patients in the non-infection (RP) group. 
Table-1 summarizes the patient demographics and 
preoperative cancer characteristics. Mean age, pre-
-op PSA levels and biopsy GS were similar in both 
groups. A statistically significant difference was de-
tected in the number of patients with clinical stage 
T1c, T2b and T2c in the RP group in comparison 
with ABP-RP group. Table-2 lists the intraoperative 
and perioperative data 86 (21.7%) patients in RP and 
18 (40.9%) patients in ABP-RP group required blood 
transfusion. Mean hospital duration period was 
7.12 vs. 7.25 days, mean operation time was 137 
vs. 161 minutes in RP and ABP-RP groups, respec-
tively. Mean blood loss, transfusion rate and opera-
tion time were found to be significantly higher in 
ABP-RP group (p=0.041, p<0.001, p<0.001 respec-
tively). Hospital stay duration and reoperation rates 
were similar in both groups. No post-op mortality 
was observed in any of the groups. Table-3 lists the 

Table 1 - Patient demographics and preoperative cancer characteristics.

 RP Previous ABP RP p Value

Mean  age (range) 63.2±6.1 63.1±5.5 0.855

Mean PSA (ng/dL) (range) 11.2±8.8 9.6±8.3 0.239

Mean  preop Gleason score (range) 6.5±0.7 6.3±0.5 0.655

no. clinical stage

T1c 328 (82.6) 32 (72.7) 0.02

T2a 48 (12.1) 10 (22.7) 0.01

T2b 19 (4.8) 2 (4.5) 0.04

T2c 2 (0.5) 0 0.01
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pathological features following RP surgery. When 
post-op complication rates of both groups were 
compared, ABP-RP group patients had a signifi-
cantly higher complication rate compared to RP 
group (Table-4).

DIsCussIOn

The gold standard in the diagnosis of PCa is 
TRUS-guided prostate biopsy. However, as with any 
other diagnostic technique, this technique also has 
some complication risks (3-5). One of the possible 
complications is ABP. The effect of prostate biopsy-
-related ABP on RP is still unclear. To the best of 
our knowledge, there are no studies that dealt with 
previous ABP in RP surgery. In theory, a previous 
infection might cause fibrosis in the prostate and 
surrounding tissues; which might further cause pro-
blems during surgery, stuck tissues and positive sur-
gical margins.

Even though it is not directly related to ABP, 
there are some studies which reported an increased 
intraoperative and post-op morbidity rate in pa-
tients with previous TURP history prior to RP (7, 10-
12). We think that the same is possible in patients 
with previous ABP history prior to RP. To the best 
our knowledge, our study is the first series to date 
which compared RP patients with ABP history with 
a cancer-matched control group in terms of preope-
rative, intraoperative, post-operative and pathologi-
cal parameters.

The only significant difference in preope-
rative variables between the groups was in terms 
of clinical stage T1c, T2a, T2b and T2c rates. We 
don’t think that is related to acute prostatitis. What’s 
more, pT2b and pT2c patients were higher in RP 
group without ABP, which might affect this patient 
group in terms of surgical margins.

There was a statistically significant differen-
ce between the groups in terms of transfusion rate 

Table 3 - Pathological features after radical prostatectomy.

 RP Previous ABP RP p Value

Mean prostate vol (cc) (range) 42(31-84) 44(28-75) 0.085

no. pathological stage (n) (%)    

T2a 175 (44) 11(25) 0.01

T2b 38 (9.5) 15 (34) 0.01

T2c 82 (20.6) 10 (22.7) 0.061

T3a 50 (12.5) 8 (18.1) 0.02

T3b 52 (13) 0 0.001

no. margin status (n)(%)    

Pos 102 (25.7) 8 (18.2) 0.291

Table 2 - Intraoperative and perioperative data.

 RP Previous ABP RP p Value

Mean estimated blood loss  (mL)( range) 300 (110-950) 410 (150-1250) 0.041

no. transfusion (%)    

Yes 86 (21.7) 18 (40.9) 0.001

Mean  days length of stay 7. 2 7.25 0.868

Mean  mins operative time (range) 137 161 0.02

No. reop (%)    

Yes 8 (2) 1 (2.2) 0.771
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and blood loss, which was expected. In addition, 
there was a significant difference also in operation 
times. We think that this was caused by the increa-
sed difficulty in dissection, due to obscured planes 
which were caused by periprostatic inflammation 
and fibrosis from previous ABP (6, 7). Since there 
are no previous studies on ABP effect, the closest 
studies we have are the studies that reviewed the 
RP patients with TURP. One of those studies repor-
ted longer operation times in RP patients with TURP 
history compared to non-TURP RP patients (13). 
As a precaution for decreasing the inflammation 
amount, we systemically wait at least for 2 months 
between acute ABP and RP in our clinic.

Major and minor early-term complications 
were seen in higher rates in ABP-RP group com-
pared to the other group. A possible cause for this 
higher complication rate in ABP-RP group might be 
the scarring and fibrosis caused by the previous in-
fection, which leads to poor tissue healing at anas-
tomosis. However, it is still not possible to say that 
all the complications are related to previous acute 
bacterial prostatitis. Cardiac complications (posto-
perative myocardial infarction) were seen in only 
3 patients, with RP group having the higher num-
ber. Higher complication rates were also observed in 
post-TURP PR series, similar to our study (7, 10-14).

One of the most important parameters that 
affect biochemical recurrence and local recurrence 
is positivity of surgical margins (15). In studies whi-
ch deal with post-TURP RP reported higher rates of 
surgical margin positivity and related biochemical 
recurrence (6, 7, 15). One of the possible explana-
tions for this was inability to clearly identify surgi-
cal margins due to periprostatic inflammation and 
difficulty in dissection of surgical planes due to pre-
sent fibrosis (7).

However, there are other studies which ar-
gue that there is no significant difference in terms of 
surgical margins (11-13). Yet still, all studies come 
with the presumption that RP surgery is more di-
fficult in patients with previous history of prostate 
surgery compared to other patients. In our study, 
we did not detect a significant difference betwe-
en the groups in terms of surgical margin positi-
vity. Nevertheless, we still think that extra caution 
should be taken during RP in patients with a history 
of ABP. Another limitation in our study is the lack 
of biochemical recurrence and reoccurrence rate’s 
assessment. However, biochemical recurrence is not 
one of the main objectives researched in this study.

The waiting period between prostate biopsy 
and RP is still debated. In our clinic, we prefer to 
wait for 8 weeks following prostate biopsy for con-

Table 4 - Perioperative and postoperative complications.

Minor (n) (%) RP Previous ABP RP p Value

Retention 12 (3) 4 (9) 0.001

Anastomotic leakage 16 (4) 3 (6.8) 0.023

Simple urinary tract infection 39 (9.8) 7 (15.9) 0.01

Lymphocele 5 (1.2) 1 (2.2) 0.031

Phlebitis 8 (2) 2 (4.5) 0.001

Ileus 7 (1.7) 0 0.001

Superficial abscess 25 (6.2) 5 (11.3) 0.001

Major (n) (%)

Bowel Injury 3 (0.7) 2 (4.5) 0.001

Urosepsis 4 (1) 1 (2.2) 0.025

Cardiac 3 (0.7) 0 0.001

Acute renal failure 5 (1.2) 1 (2.2) 0.01

Bladder injury 2 (0.5) 1 (2.2) 0.001

Totals 131 (32.9) 27 (61.3) 0.001
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trolling the inflammation. This period can be exten-
ded in patients with ABP, which can be interpreted 
as a potential limitation of our study. Although it 
can be useful to determine an optimal waiting period 
between ABP and RP, this is not the current study’s 
goal. Other limitation of our study is the small num-
ber of ABP patients compared to the other group and 
the study’s retrospective design. Yet another limita-
tion is that the surgeons were not classified accor-
ding to radical prostatectomy volume. In the litera-
ture, experience of the surgeon was shown to affect 
the surgical margin positivity (15). Nonetheless, we 
think that our study can be deemed as a compass 
study for the following studies on this subject.

COnCLusIOns

In this retrospective study, we compared 
perioperative and postoperative complication rates 
and pathological results of the patients with ABP 
history prior to RP and normal RP patients. In our 
results, we detected a significant difference in pe-
rioperative hemorrhage, transfusion rates, operation 
time and post-op complication rates in ABP history 
prior to RP. No difference was found in terms of 
surgical margin positivity. Even though it does not 
seem to affect oncological outcomes, the surgeons 
must be aware of potential complications during 
surgery in patients with previous ABP.
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Purpose: Congenital and acquired pathologies of the seminal vesicles (SV) are rare dis-
eases. The diagnosis of SV anomalies is frequently delayed or wrong due to the rarity 
of these diseases and the lack of adequate evaluation of SV pathology. For this reason, 
we aimed to comprehensively evaluate SV pathologies and accompanying genitouri-
nary system abnormalities.
Materials and Methods: Between March 2012 and December 2015, 1455 male patients 
with different provisional diagnosis underwent MRI. Congenital and acquired pathol-
ogy of the SV was identified in 42 of these patients. The patients were categorized ac-
cording to their SV pathologies. The patients were analyzed in terms of genitourinary 
system findings associated with SV pathologies.
Results: SV pathologies were accompanied by other genitourinary system findings. 
Congenital SV pathologies were bilateral or predominantly in the left SV. Patients with 
bilateral SV hypoplasia were diagnosed at an earlier age compared to patients with 
unilateral SV agenesis. There was a significant association between abnormal signal 
intensity in the SV and benign prostate hypertrophy (BPH) and patient age.
Conclusion: SV pathologies are rare diseases of the genitourinary system. The asso-
ciation between seminal vesicle pathology and other genitourinary system diseases 
requires complete genitourinary system evaluation that includes the seminal vesicles.

InTRODuCTIOn

The seminal vesicles (SV) are part of the 
male reproductive urogenital organs. The de-
velopment of the SV is closely linked to ure-
ter and kidney development. SV agenesis is the 
most common congenital SV pathology that in 
rare cases may lead to infertility. In addition to 
congenital anomalies, nonspecific inflammation 
of SV can also lead to SV hemorrhages. Disea-
ses originating from the prostate, bladder, and 
rectum can affect the SV (1, 2). The diagnosis 
of SV anomalies is frequently delayed or inac-

curate due to the infrequency of SV dysfunction 
and the lack of awareness. Genitourinary system 
abnormalities can be accompanied by SV patho-
logies. Therefore, a full diagnosis should include 
evaluation of the SV.

 A remarkable advance in cross-sectional 
imaging has resulted in increased detection of SV 
pathology (3). SV pathology is generally evalua-
ted through magnetic resonance imaging (MRI). 
However, multi-detector computed tomography 
(MDCT) and ultrasonography (US) are also useful 
diagnostic tools for evaluating the SV.

 The aim of this study is to evaluate the 
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prevalence of congenital and acquired SV pa-
thology, and secondly to define accompanying 
genitourinary system abnormalities from a com-
prehensive point of view.

MATERIALs AnD METhODs

Patients
 This study was reviewed and approved 

by the Institutional Review Board of our hos-
pital. Informed consent was waived, since the 
study was retrospective and personal health in-
formation was not disclosed.

 The medical records of 1455 male pa-
tients that were referred for MRI analysis to the 
Gaziosmanpaşa University, School of Medicine, 
Department of Radiology between March 2012 
and December 2015, were evaluated. Complete 
MRI findings were analyzed and the data was 
retrieved from the hospital information system. 
MRI examination, age and the clinical center 
that first diagnosed the patient were recorded.

MRI protocol
 All MRI examinations were performed by 

using an 8-channel body phased array (PPA) coil 
with a 1.5 Tesla magnet (GE Signa Excite 14.0, 
GE Medical Systems, Milwaukee, Wisconsin, 
USA). The MRI protocol consisted of axial fast 
spin echo T1-weighted (T1W), fat-suppressed 
fast spin echo T1W, fast spin echo T2-weighted 
(T2W), fat-suppressed fast spin echo T2W, coro-
nal fast spin echo T2W, sagittal fast spin echo 
T2W images and axial plan diffusion-weighted 
echo planar imaging (DW-EPI) sequence using 
b=0, b=500, and b=1000s/mm2 parameters.

 MRI parameters were TR/TE 550/15 
(T1W-image), 3625/85 or 4400/85 (T2W-image), 
3900/85 (T2W image with fat saturation), 3 or 
5mm slice thickness, 1 or 1.5mm intersection 
gap, 26 or 28cm field of view (FOV), 2-3 excita-
tions (NEX), and a 384×256 or 320×288 matrix. 
All patients underwent imaging following a mi-
nimum fasting period of 8 hours. During the in-
vestigation, 10-15mlt gadolinium benzoate de-
rivative intravenous contrast agent (Omniscan; 
GE Healthcare, Cork-Ireland) was administered 
at 0.8mlt/sec.

Analysis of MRI images
 Data collection and analysis were perfor-

med using an archive and communication system 
(PACS) workstation (Centricity RA 1000, GE He-
althcare Milwaukee, WI, USA). All images were 
evaluated by a radiologist with at least 10-years 
of abdominal MRI experience. The radiologist was 
blinded to the patient’s clinical data, official re-
ports, radiological examinations performed outsi-
de of the check-up program and the medical recor-
ds from the referral examination. The radiologist 
indicated the presence and type of SV anomaly.

 The following data was analyzed for all 
patients: SV presence, size, shape, and signal fe-
atures, and vas deference (VD) presence, size and 
shape. Previously reports have shown that a nor-
mal SV size is 3.0x0.8cm±0.4, and a normal am-
pulla of VD is 0.4cm±0.1. Normal SV wall thick-
ness as measured by MRI is reported as 1-2mm 
(4-7). SV’s are classified in three categories i.e. 
normal, hypoplasia, and agenesis (8). The same 
classification will be used in this study. In this stu-
dy, a SV size smaller than previously reported was 
classified as hypoplasic SV’s, whereas absences of 
SV’s were accepted as SV agenesis.

 We regarded T1W hyperintensity of the 
SV as abnormal signal intensity (regardless of 
whether there were hypointense signals in T2W 
sequences or not). In order to evaluate abnormal 
signal intensity of SV’s in T1W sequences, we se-
arched for reference structures i.e. subcutaneous 
or pelvic adipose tissue, or bone marrow on the 
same sequence. Since adipose tissue produces ex-
tremely hyperintense signals, bone marrow was 
used as reference (9).

 All pelvic structures were evaluated in ter-
ms of the pelvic pathology accompanying SV pa-
thology. Moreover, the presence, localization and 
size of the kidneys were also analyzed in patients 
with SV pathology.

 Urinary system ultrasonography was 
used for evaluation of renal anomalies in pa-
tients with SV pathology from whom only lower 
abdominal MRI analysis was performed. Urina-
ry system ultrasonography was performed with 
3.5MHZ PVT-375BT Toshiba Aplio 500 and was 
analyzed by the same radiologist that assessed 
the MRI sequences.
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statistical analysis

 All data were evaluated using IBM SPSS 
Statistics Version 20 software. Count (n) and per-
centage (%) were used for descriptive statistics. 
The Fischer Chi-square test was applied for com-
parisons of grouped categorical variables made. 
The Mann-Whitney U test was used to evaluate 
differences in continuous variables. P-value of 
<0.05 was accepted as statistical significant.

REsuLTs

 Congenital and acquired pathologies of 
the seminal vesicle were identified in 42 patients. 
The age varied between 21 and 76 years with an 
average age of 48.7 years. Patients were referred 
to our department due to the following prelimina-
ry diagnoses: infertility (28.5%, n=12), hematos-
permia (14.2%, n=6), perianal fistula (9.5%, n=4), 
rectal cancer (9.5%, n=4), pelvic pain (4.8%, n=2) 
prostate cancer (4.8%, n=2), liver mass (4.8%, 
n=2), cystitis (4.8%, n=2), adrenal adenoma (4.8%, 
n=2), perianal abscess (4.8%, n=2), bladder cancer 
(2.4%, n=1), primary enuresis (2.4%, n=1), renal 
mass (2.4%, n=1) and hematuria (2.4%, n=1).

 Ten patients presented unilateral SV age-
nesis and nine patients (90%) had unilateral left 
SV agenesis (Figure-1). Seventy percent of the pa-
tients had unilateral left SV agenesis accompanied 
by anomalies such as renal agenesis, renal ectopia, 
VD agenesis or hypoplasia. The genitourinary sys-

tem findings accompanying to unilateral left SV 
agenesis are presented in Table-1. Only one pa-
tient (10%) had unilateral right SV agenesis, whi-
ch was observed in combination with abnormal 
signal intensity in the left SV. Bilateral kidneys 
and VDs appeared normal.

 Two patients had bilateral SV agenesis ac-
companied by bilateral VD agenesis. One patient 
had a 1cm midline smooth marginated utricle cyst 
on the prostate gland.

 Ten patients were diagnosed with SV hy-
poplasia. Of the 10 patients, 8 patients had bila-
teral SV hypoplasia and 2 patients had unilateral 
left SV hypoplasia (Figure-2). Isolated hypoplasia 
of the right SV was not observed in any of the 
patients. One patient with left SV hypoplasia had 
also left VD agenesis, whereas the other patient 
with left SV hypoplasia had contralateral ectopic 

Figure 1 - Left sv agenesis of a 63 years old male patient who had colon ca. Axial (a) T1 weighted MR image, axial; (b) T2 
weighted MR images show left sv absence. Right sv normal (thick black arrow). Axial (c) T2 weighted MR image show; sv 
absence was associated with left vD absence. Right vD normal (white thin arrow). Postoperative changes at the anastomosis 
line of the rectosigmoid junction.

A B C

Table 1 - Genitourinary system abnormalities accompanying 
unilateral left sv agenesis.

Findings % Patient number (n)

Ipsilateral left renal agenesis 44,5 4

Ipsilateral left VD agenesis 44,5 4

Ipsilateral left ectopic kidney 11,1 1

Left undescended testis 11,1 1

Ipsilateral left VD hypoplasia 11,1 1

sv = Seminal vesicle; vD = Vas deference
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kidney. The VDs were thinly calibrated in one pa-
tient with bilateral SV hypoplasia. Diameter of 
VD in this patient was measured at 2mm. The age 
of the patients with bilateral SV hypoplasia was 
21-25 years.

 A comparison of patients with and without 
unilateral SV agenesis revealed no significant di-
fference in age distribution (p >0.05). However, 
a statistically significant difference in age was 
found between patients with and without bilateral 
SV hypoplasia (p <0.05) (Table-2). Patients with 
bilateral SV hypoplasia (26, 28 age) were diagno-
sed at a significantly younger age as compared to 
patients with unilateral SV agenesis (p<0.05). Ho-
wever, due to inadequate number of patients with 
unilateral SV hypoplasia and bilateral SV agene-
sis, we could not perform statistical analysis for 
these two groups. All of the patients with bilateral 
hypoplasia went to the urology outpatient clinic 
at a younger age complaining of infertility.

 SV abnormal signal intensities (ASI) were 
noted in 17 patients. Bilateral ASI was found in 
10 of the 17 patients (Figure-3). One patient had 
right ASI and 6 patients had left ASI. Left ASI was 

significantly more common than right ASI, which 
was similar to our observations regarding unilate-
ral SV agenesis and unilateral SV hypoplasia. ASI 
was defined as profoundly hyperintense signals in 
T1W sequences and mild hyperintense signals in 
T2W sequences of SV. Left-side preponderance in 
patients with agenesis, hypoplasia and ASI of the 
SV is shown in Table-3. Nine cases (52.9%) of ASI 
were accompanied by benign prostate hyperplasia 
(BPH). In one patient, left ASI was accompanied by 
contralateral right SV agenesis. One patient with 
bilateral ASI had the SVs invaded with bladder tu-
mor, and marked dilatation of both SVs in addition 
to the ASI. Another patient with left ASI had pos-
toperative recurrence of rectal cancer and invasion 
of the left SV. The VDs of all patients with ASI 
were normal. ASI disappeared following antibiotic 
and anti-inflammatory treatment in three patients. 
However, twelve patients did not show changes in 
their ASI’s at follow-up examinations. None of the 
patients had an underlying pathology such as neo-
plasia, vascular malformation, or cyst. The patients 
with bladder tumor and rectal tumor had no chan-
ge in ASI at the follow-up examinations.

Figure 2 - Bilateral sv hypoplasia in an 18 year old male patient with complaints of pelvic pain. Axial (a) T1 weighted MR 
image and axial (b, c) fat-saturated T2 weighted MR images show both sv were significantly small (black arrow). Congestion 
were visualized in pelvic vascular structures at the sv location (white arrow).

A B C

Table 2 - Age distribution in sv pathologies.

SV Pathologies n Median (Q1-Q3) p

Bilateral SV hypoplasia
(+) 8 23,5 (22,25-24,75)

<0,001
(-) 34 61,0(45,5-68,0)

Unilateral SV agenesis (+) 10 57,0 (40,0-62,0)
0,951

(-) 32 53,0 (25,0-68,0)

sv = Seminal vesicle
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A B

Figure 3 - Bilateral sv hemorrhage in a 75 year old patient with BPh. Axial (a) T1 weighted MR image, axial (b) fat-saturated 
T2 weighted MR image show; hyperintense signal features on both svs in T1 and T2 weighted series (black arrows).

Table 3 - Left side preponderance in sv pathologies.

SV Pathologies Right Left % Right % Left

Unilateral SV agenesis 1 9 10 90

Unilateral SV hypoplasia 0 2 0 100

SV abnormal signal intensities 1 6 14,2 85,8

sv = Seminal vesicle

 There was a significant difference in age 
between patients with and without ASI (p<0.05) 
(Table-4). Furthermore, we found that ASI 
was more prevalent among patients with BPH 
(p<0.05). The relationship between ASI and BPH 
is shown in Table-5.

 SV cysts were present in 2 patients. In one 
patient, several adjacent thin-walled cysts on the 
left SV with the largest being 14x20mm in size 
was observed. In the second patient, the size of 
the SV increased with bilateral adjacent cysts. The 
largest cyst in the second patient had a size of 
31mm and was presented in both SVs. The VDs 
and the kidneys were apparently normal. One pa-

tient had - vesiculitis, which showed diffuse and 
marked thickening in the bilateral seminal vesicle 
walls (3mm), with septal and peripheral contras-
ting of the wall. Seminal vesiculitis was accom-
panied by ASI in the left SV. Following antibiotic 
treatment, both the thickening and contrast up-
take at the wall of SV and the ASI disappeared. In 
one patient, a region of proximal 7mm on the ri-
ght SV was observed which corresponded to a hy-
pointense signal in T1W and T2W sequences and 
no contrast uptake. This region was interpreted as 
calcification and confirmed by CT examinations.

 All SV pathologies detected in our study 
group are shown in Table-6. Twenty-four patients 

Table 4 - Association between sv abnormal signal intensity and patient age.

n Median (Q1-Q3) p

SV abnormal signal intensities (+) 17 65,0 (52,5-69,0)
<0,001

SV abnormal signal intensities (-) 25 38,0 (24,0-61,0)

sv = Seminal vesicle
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(57.1%) had congenital SV pathology and 18 pa-
tients (42.9%) had acquired pathologies of the SV. 
All SV pathologies were accompanied by various 
genitourinary system abnormalities (Table-7).

DIsCussIOn

 One of the most common congenital ab-
normalities of the SV is agenesis. There are two 
types of SV agenesis i.e. unilateral and bilate-
ral SV. Unilateral agenesis of seminal vesicle 
was quite rare and its incidence is between 0.6-
1% (10). Unilateral SV agenesis is the result of 
an embryological trauma occurring before 7th 
week of gestation, when the ureteric bud de-
velops from the mesonephric duct. Unilateral 
SV agenesis is associated with ipsilateral or/
and bilateral agenesis or ectopy of the vas de-
ferens (10-13). Unilateral SV agenesis is also 
associated with ipsilateral renal agenesis (79%) 

or renal anomalies (12%). However, unilateral 
SV agenesis may occur in the presence of nor-
mal kidneys (9%). Sixty-four to seventy three 
percent of bilateral SV agenesis is related with 
cystic fibrosis transmembrane conductance re-
gulator gene CFTR gene mutation. The inciden-
ce of bilateral SV agenesis is not known clearly 
(10). Bilateral SV agenesis occurs due to deve-
lopment of luminal obstruction possible resul-
ting from dark secretion. Bilateral SV agenesis 
is associated with VD agenesis. The kidneys are 
generally normal in these cases (3, 4).

 In this study, the incidence of unilateral 
SV agenesis was 0.69%, which was in accordan-
ce with the literature. The incidence of bilateral 
SV agenesis was 0.14%. Unilateral SV agenesis 
was accompanied by renal agenesis, renal ecto-
py, VD agenesis and VD hypoplasia. Concurren-
ce of ipsilateral renal agenesis with unilateral 
SV agenesis (44.5%) was less common in this 
study than previously reported. The prevalence 
of other accompanying abnormalities was not 
significantly different than previously reported. 
Similar bilateral SV agenesis was accompanied 
by VD agenesis as previously reported (3, 4).

SV hypoplasia is a congenital deforma-
tion that results in a smaller than normal SV. 
The SV size typically increases with age before 
decreasing in advanced age (4). The size of SV 
generally decreases after the age of 70 (10). SV 
hypoplasia is generally observed as bilateral. 
In our study, most of the SV hypoplasia was 
bilateral (80%) or on the left side (20%). Ac-
companying VD and renal anomalies were on 
the left side. Additionally, we found that left 
SV hypoplasia was accompanied by right pelvic 
kidney in one patient. SV pathologies are mos-
tly accompanied by ipsilateral renal anomalies, 

Table 5 - Association between sv abnormal signal intensity and BPh.

BPH (+) BPH (-) Totally p

n % n % n %

SV abnormal signal intensities (+) 9 52,9 8 47,1 17 100
<0,001

SV abnormal signal intensities (-) 1 4,8 24 95,2 25 100

BPh = Benign prostate hyperplasia; sv = Seminal vesicle

Table 6 - Congenital and acquired sv pathologies.

SV Pathologies %
Patient 

number (n)

SV abnormal signal intensities 40,5 17

Unilateral SV agenesis 23,8 10

Bilateral SV hipoplasia 19 8

Bilateral SV agenesis 4,8 2

Unilateral SV hypoplasia 4,8 2

SV cyst 4,8 2

Seminal vesiculitis 2,4 1

SV calcification 2,4 1

sv = Seminal vesicle
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and the embryologic mechanisms of these ano-
malies are well defined (13, 14). However, con-
tralateral renal anomalies accompanying SV 
pathologies are rare in the literature (12), and 
there is no convincing explanation about the 
embryological mechanism leading to this con-
currency. Therefore, we reason that this type of 
concurrence was incidental.

 The seminal fluid contains semenoge-
lin, proteins, enzymes, fructose, vitamin C and 
other enzymes that provide nutrition for the 
spermatozoa (9). Due to this heterogeneous na-
ture, the seminal vesicles can sometimes show 
hyperintense signal features on T1W images 
that resemble hemorrhage. In patients with he-
matospermia, the content of the seminal vesi-
cles is hemorrhagic. Hematospermia is generally 
associated with nonspecific inflammation of 
the prostate or SV (9). Infection/inflammation, 
neoplasia, vascular disease, trauma and cysts 
are the most common causes of SV hemorrhage. 

A prior study speculated that impingement and 
distension might develop in the ejaculate canal 
due to stasis, BPH and age, leading to hemor-
rhage and increased pressure in the SV. Hema-
tospermia is most commonly diagnosed in the 
5th and 6th decades (15). We found a strong cor-
relation between BPH and ASI (p <0.001) and 
between advanced patient age and ASI (p<0.05). 
Interestingly, 35.3% of patients with ASI had 
hematospermia. The strong relationship betwe-
en ASI, age and BPH, let to the reasoning that 
abnormal signal intensity in majority of our 
patients was related to the increased pressure 
inside SV. We hypothesized that the reason for 
ASI among these patients was due to sub-acute 
hemorrhage. However, we could not evaluate 
this relationship since seminal fluids are not 
routinely collected in patients without hema-
tospermia. In most of our patients, changes in 
the signal intensity at follow-up examinations 
were not found. In three patients ASI returned 

Table 7 - Additional findings in patients with congenital and acquired sv pathologies.

% Patient number (n)

Additional findings with congenital sv pathologies 57,1 24

Ipsilateral VD agenesis 11,9 5

Ipsilateral renal agenesis 9,5 4

Bilateral VD agenesis 4,8 2

Bilateral VD hypoplasia 2,4 1

Ipsilateral VD hypoplasia 2,4 1

Ipsilateral ectopic kidney 2,4 1

Contralateral pelvic kidney 2,4 1

Ipsilateral undescended testis 2,4 1

Utricle cyst 2,4 1

Additional findings with acquired sv pathologies 42,9 18

BPH 50 9

Contralateral ectopic kidney 5,5 1

SV dilatation 5,5 1

sv = Seminal vesicle
vD = Vas deference
BPh = Benign prostate hyperplasia
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to normal after antibiotic and anti-inflamma-
tory treatment. The cause of ASI in these three 
patients was therefore considered to be related 
to infection/inflammation.

 As with unilateral SV agenesis and 
unilateral SV hypoplasia, unilateral abnormal 
signal intensity in the SV had a high left-side 
preponderance. Left SV pathology was pre-
sent in 91.6% of our patients with unilateral 
SV pathologies. To our knowledge, there is no 
information in the literature regarding left side 
preponderance of SV pathologies. For congeni-
tal SV anomalies, embryological stages in the 
development of SV’s may be responsible for the 
left side preponderance. However, no embryo-
logical mechanism leading to higher prevalence 
of left SV pathologies has been reported. Inte-
restingly, acquired SV anomalies also have left-
-side preponderance, which is quite puzzling. 
As a result of these findings, further investiga-
tion of left side dominance of SV abnormalities 
is needed.

Congenital SV cysts may occur as an 
isolated finding but are most commonly asso-
ciated with ipsilateral renal agenesis or dysge-
nesis (16). This study also showed SV cysts but 
we did not detect any accompanying genitouri-
nary system abnormalities.

 There are several important limitations 
to our study. First, the numbers of patients with 
congenital and acquired pathologies of SV was 
low despite the large screening population. The-
refore, preponderance of left sided SV agenesis 
may be a consequence of the limited number of 
patients in our study. Thus, studies with a larger 
number of SV abnormalities are necessary to de-
monstrate left-side preponderance. Secondly, this 
study is retrospective which did not allow us to 
perform puncture or biopsy to determine whether 
abnormal signal intensity observed at T1W ima-
ges was due to hemorrhagic seminal fluid.

 In conclusion, pathologies of the SV are 
rare. Although mechanisms of SV pathologies 
and accompanying anomalies have been well 
defined, we may encounter some pathology 
that cannot fully explain these mechanisms. SV 
pathologies are accompanied by genitourinary 
system abnormalities and are most common-

ly seen on the left side. Larger studies will be 
required to confirm left side preponderance of 
SV pathologies. Similar to previous studies, we 
observed an association between BPH and ASI. 
Interestingly, bilateral SV hypoplasia was diag-
nosed at a significantly younger age, whereas 
no association was found between age and uni-
lateral SV agenesis.
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Risk factors for mortality in fournier’s gangrene in a general 
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Objective: To evaluate risk factors for mortality in patients with Fournier’s gangrene 
(FG), with emphasis in the Simplified Fournier Gangrene Severe Index Score (SFGSI).
Materials and Methods: This was a cross-sectional study that was carried out from 
January 2010 to December 2014, with 124 patients treated for FG in a General Hospital. 
Several clinical and laboratory variables, including SFGSI, were evaluated and corre-
lated with mortality through univariate analysis and logistic regression.
Results: Of the 124 patients, 99 were men (79.8%), the mean age was 50.8±19.5 years 
and the main comorbidity was diabetes mellitus (51.6%). The mortality rate was 25.8%. 
Variables that presented independent correlation with mortality were the extension 
of the lesion to the abdomen (OR=4.0, CI=1.10-14.68, p=0.03), hematocrit (OR=0.81, 
CI=0.73-0.90, p<0.0001), potassium (OR=2.41, CI=1.13-5.10, p=0.02) and creatinine 
(OR=2.15, CI=1.04-4.41, p=0.03). When hematocrit, potassium and creatinine were 
tested together, as part of the SFGSI, a >2 result was the largest of the independent 
predictors of mortality (OR=50.2; CI=13.18-191.47; p<0.0001).
Conclusion: The SFGSI >2 presented a higher correlation with mortality than any 
variable tested alone. It seems to be a promising alternative to evaluate predictors of 
mortality in Fournier’s gangrene. The main advantage is easy applicability because it 
contains only three parameters and can be used immediately after patient’s admission.

InTRODuCTIOn

Fournier’s gangrene (FG) is a potentially 
fatal disease characterized by necrotizing fasciitis 
of the perineal and genital region resulting from 
synergistic polymicrobial infection (1-5). It affects 
mainly males, between the third and sixth decade 

of life, but it may be found in all age groups, even 
in women and newborns. In the US, the inciden-
ce is 1.6/100.000 men, with peak age between 50 
and 79 years (6). The etiology of infection may 
be idiopathic, or secondary to anorectal, uroge-
nital and cutaneous diseases, among others such 
as trauma and prior surgical procedures (7). The 
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main predisposing factors associated with FG are: 
diabetes; alcoholism; hypertension and smoking, 
both predisposing to obliterating endoarteritis; 
and immunosuppressive diseases such as malig-
nant neoplasms and HIV (2, 8).

 Despite the broadly diverse microorganis-
ms in the etiology, its treatment is unique in all 
cases, including emergency surgical removal of 
devitalized tissues, intravenous administration of 
broad-spectrum antibiotics, and rigorous clinical 
and hemodynamic support (9-13). Nevertheless, 
FG is still a disease with a high mortality rate (14). 
Mortality rates are between 20 and 40% in most 
cases, but they range from 4 to 88% (6).

 In the last two decades, several studies 
have described the use of different scoring sys-
tems in predicting the mortality of patients with 
Fournier’s gangrene (15-17): the Fournier Gangre-
ne Severe Index Score (FGSI), which included nine 
clinical and laboratory parameters (15); Uludag 
Fournier Gangrene Severe Index Score (UFGSI), 
which added age and extent of the disease to the 
FGSI (10); age-adjusted Charlson Comorbidity In-
dex (ACCI), in which 19 comorbidities were recor-
ded, with an additional score added for age (16); 
and the Surgical Apgar Score (sAPGAR), in which 
blood loss, lower mean blood pressure and lower 
heart rates are considered and scored during sur-
gery (17).

 In clinical practice, a simplified and relia-
ble scoring system would be easily accepted by the 
medical and academic community. In this direc-
tion, Lin et al. developed a reduced score in 2014, 
named the simplified FGSI (SFGSI), with only 3 
variables, with the advantage of use only few pa-
rameters, without losing its sensitivity and speci-
ficity (18). The objective of the present study was 
to demonstrate the main risk factors for mortality 
in patients with FG in a general hospital, with em-
phasis on SFGSI.

MATERIALs AnD METhODs

 The project was approved by the lo-
cal Ethical Committee of the Institution and re-
gistered in Plataforma Brasil under number 
46897115.2.0000.5011. Data from patients submit-
ted to emergency surgery for FG were extracted 

from the medical charts of patients admitted to 
the General Public Hospital, from January 2010 to 
December 2014. The diagnosis was based on the 
clinical history, and signs and symptoms such as, 
fever, erythema, edema, fluctuation, crepitation 
and necrosis in the perianal, perineal and or geni-
tal areas. Patients with perianal, periurethral and 
scrotal abscesses in which there was no evidence 
of necrosis and extension to soft tissues were ex-
cluded from the analysis. Surgeries were perfor-
med by the urology team of the referred hospital.

 Clinical data such as age, sex, length of 
hospital stay, major risk factors, areas of invol-
vement, extent of infection, etiology, isolated mi-
croorganism, cystostomy and or colostomy, and 
mortality rate were analyzed. Laboratory data col-
lected at admission, such as plasma glucose, he-
matocrit (Hct), potassium (K) and creatinine (Cr) 
were also analyzed. Through the result of Htc, K 
and Cr, the simplified FGSI (SFGSI) was applied, 
which consists of a punctuation system with the 
three variables mentioned above. In this score, va-
lues from 0 to 4 are attributed for each variable 
and the SFGSI is calculated by adding the points 
of each parameter. The cutoff point is two, and a 
value higher than 2 has a sensitivity of 87% and 
specificity of 77% to predict mortality (18).

 All patients underwent at least one radical 
debridement of the affected devitalized tissues. A 
colostomy was performed when there was a pe-
rirectal infection with involvement of the anal 
sphincter, in conjunction with the general sur-
gery team. A suprapubic cystostomy was perfor-
med in cases of periurethral origin with evidence 
of urinary extravasation. Antibiotic therapy with 
ciprofloxacin and metronidazole was initiated in 
the emergency room and maintained during hos-
pitalization and was only modified, according to 
the result of the microbiological analysis of the 
tissue samples removed at the first debridement 
and under the guidance of the local hospital in-
fection commission. Patients underwent additio-
nal debridement, when necessary, during wound 
explorations. The debridement continued until 
the removal of all devitalized tissues and the es-
tablishment of healthy granulation tissue on the 
wound. Most of the patients were treated in wards. 
During hospitalization, patients with severe sepsis, 
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who required mechanical ventilation or hemody-
namic support, were treated at the intensive care 
unit (ICU).

 Numerical variables were expressed as 
mean±standard deviation (SD) or median with in-
terquartile range, after the Kolmogorov-Smirnov 
normality test. The associations among the conti-
nuous variables were performed by Student’s t-test 
and chi-square test for categorical variables. Some 
variables were compared according to mortality. 
The variables that correlated with mortality in the 
univariate analysis had their risk adjusted by lo-
gistic regression. A significance level of p <0.05 
and a confidence interval of 95% were adopted. 
The whole statistical analysis was performed using 
the statistical program Statistical Package for the 
Social Sciences (SPSS version 20).

REsuLTs

 The main clinical and laboratory data are 
shown in Table-1. One hundred and twenty-four 
patients were included in the study, 79.8% of whi-

ch were men. The average age was 50.8±19.5 years. 
The mean time of hospitalization was 21.7±26.8 
days. Among the well stablished risk factors for 
FG, the study identified diabetes mellitus in 64 pa-
tients (51.6%), hypertension in 32 cases (25.8%), 
chronic alcoholism in 27 (21.7%), immunosup-
pressive drugs (use of glucocorticoids and post-
-chemotherapy) in 21 (16.9%) and smoking in 19 
(15.3%) cases. In regard to the sites affected, the 
genitalia was compromised in 106 cases (85.48%), 
the perineal region in 78 (62.9%), and the peria-
nal region in 64 (51.61%). The extent of infection 
to the abdominal wall occurred in 44 patients 
(35.48%). In addition to surgical debridement of 
devitalized tissues, colostomy was required in 15 
cases (12.1%), cystostomy in 15 (12.1%), unilateral 
orchiectomy in 9 (7.2%) and plastic reconstruction 
in 14 (11.3%). The hyperbaric chamber was used 
in only 1 patient (0.8%). Regarding the microor-
ganisms found in qualitative cultures of debrided 
tissues, the majority was classified as “mixed flo-
ra”. The main microorganisms found were: Gram 
negative bacteria (Escherichia coli, Proteus mira-
bilis, Klebsiella sp, Pseudomonas), Gram positive 
bacteria (Staphylococci, Enterococcus, Clostri-
dium) and less commonly fungi.

 The overall mortality of the sample was 
25.8%. The SFGSI was applied in all patients at 
the admission and 40 (32.2%) of which had a re-
sult >2. The mortality of patients with SFGSI >2 
was of 70%, versus 4.8% of patients with SFGSI 
<2; p<0.0001.

 The main variables were also analyzed 
in relation to the occurrence of death (Table-2). 
Among the non-survivors there was a higher 
mean age (58.47±20.14, versus 48.15±18.66 in 
survivors; p=0.01), lower hematocrit (26.4±5.1, 
versus 33.5±6.3 in survivors; p <0.0001), higher 
mean of potassium (4.45±1.09, versus 3.84±0.5 
in survivors; p=0.004) and creatinine (1.72±1.16, 
versus 0.95±0.55 in survivors; p<0.001) and hi-
gher mean of SFGSI (4.78±1.66, versus 0.97±1.58 
in survivors; p<0.0001). Diabetic patients had a 
higher mortality when compared to non-diabetic 
patients (71.9% versus 44.6%; p=0.01), and the ex-
tension of the disease to the abdomen was also 
more frequent among non-survivors (53.1% ver-
sus 29.3%; p=0.01). The remained variables sho-

Table 1 - Main Clinical and laboratory data (n=124).

Variables Results

Age (years) 50.8±19.5

Male 99 (79.8%)

Length of hospital stay (days) 21.7±26.8

Diabetes mellitus 64 (51.6%)

Hypertension 32 (25.8%)

Extension to the abdomen 44 (35.5%)

Colostomy 15 (12.1%)

Cistostomy 15 (12.1%)

Orchiectomy 9 (7.3%)

Hematocrit (%) 31.7±6.7

Sodium (mmol/L) (n=53) 138±10.8

Potassium (mmol/L) 4±0.7

Creatinine (mg/dL) 1.5±0.82

Glucose (mg/dL) (n=64) 212±126

SFGSI>2 40 (32.3%)

Death 32 (25.8%)

Results expressed as mean ± standard deviation or absolute number and percentage.
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wed no significant differences regarding mortality 
in univariate analysis.

 Logistic regression was applied to evalu-
ate risk factors for death (Table-3). Variables that 
correlated independently with death were the ex-
tension of the lesion to the abdomen (OR=4.0, 
CI=1.10-14.68; p=0.03), hematocrit (OR=0.81, 
CI=0.73-0.90; p<0.0001), potassium (OR=2.41, 
CI=1.13-5.10; p=0.02) and creatinine (OR=2.15, 
CI=1.04-4.41; p=0.03). When hematocrit, potas-
sium and creatinine were tested together, as part 
of the SFGSI, a value >2 was the largest indepen-
dent predictor of mortality (OR=50.2; CI=13.18-
191.47; p<0.0001). The remained variables (age 
and diabetes) showed no correlation with death in 
logistic regression.

DIsCussIOn

 Among the major scoring systems for pre-
dicting mortality in Fournier gangrene, the FGSI 
remains the most used with a sensitivity of 65-
88% and specificity of 70-100% (15, 19-22). The 

FGSI consists of nine clinical and laboratory pa-
rameters (temperature, heart rate, respiratory rate, 
sodium, potassium, creatinine, leukocytes, hema-
tocrit and bicarbonate). In this index, for each pa-
rameter a score from 0 to 4 is assigned and the 
FGSI is calculated by adding the points of each 
parameter. The cut-off point is nine, meaning that 
when FGSI is >9, the probability of death is 75%, 
and when it is ≤9, the probability of survival is 
78% (15). Although FGSI has demonstrated its 
role in predicting mortality, a thorough review of 
the literature has shown that not all FGSI parame-
ters were significantly different between survivors 
and non-survivors (20-22).

 The major disadvantage of FGSI and other 
scores such as the UFGSI is that they are difficult 
to apply at patient admission because they include 
many variables (15, 10). In daily practice, a more 
simplified scoring system, consisting of fewer va-
riables would be more useful. In a recent study, 
Lin et al. demonstrated that plasmatic hematocrit, 
creatinine and potassium are the FGSI variables 
that most correlate with mortality. In this study, 

Table 2 - Distribution of variables according to mortality.

Variables Survivors (n = 92) Non Survivors (n = 32) p

Age (years) 48.15±18.66 58.47±20.14 0.01

Male 76 (82.6%) 23 (71.9%) 0.20

Length of hospital stay (days) 22.14±26.4 20.72±28.3 0.80

Diabetes mellitus 41 (44.6%) 23 (71.9%) 0.01

Hypertension 24 (26.1%) 8 (25%) 1

Extension to the abdomen 27 (29.3%) 17 (53.1%) 0.01 

Colostomy 8 (53.3%) 7 (46.7%) 0.1

Cistostomy 10 (10.9%) 5 (15.6%) 0.53 

Orchiectomy 7 (7.6%) 2 (6.3%) 1

Hematocrit (%) 33.5±6.3 26.4±5.1 0.0001 

Sodium (mmol/L) (n=53) 136±5.7 140±14.7 0.19

Potassium (mmol/L) 3.84±0.5 4.45±1.0 0.004

Creatinine (mg/dL) 0.95±0.55 1.72±1.16 0.001

Glucose (mg/dL) (n=64) 210±122.4 215±135.9 0.87

SGFSI>2 0.97±1.58 4.78 ± 1.66 0.0001

Results expressed as mean ± standard deviation or absolute number and percentage.
sFGsI = Simplified Fournier Gangrene Severe Index Score.
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the use of the three variables together, forming a 
score, was not inferior to the FGSI and showed a 
sensitivity of 87% and specificity of 77%, when 
the sum of the score was greater than 2 (18). In 
this study, we verified that the simplified form of 
FGSI (SFGSI) was highly predictive of mortality in 
our sample. The strong point of the present study 
is that it demonstrates the applicability of SFGSI 
in the management of patients with FG. To the 
best of our knowledge, this is the largest study 
that evaluates the use of SFGSI as a predictor of 
mortality in FG.

 Hematocrit, creatinine and potassium, 
associated with other clinical and laboratory pa-
rameters may be prognostic factors related to FG 
mortality. In the study carried out by Erol et al. on 
18 patients with FG, individual laboratory para-
meters such as hypomagnesemia, hemoglobin and 
hematocrit reduction, and creatinine, urea and po-
tassium increase were associated with worse prog-
nosis, as was the FGSI >9 (23). In a recent article, 
Garcia Marin et al. evaluated several clinical and 
laboratory parameters of 59 FG patients, in addi-
tion to FGSI and UFGSI. In the multivariate analy-
sis, the main parameters associated with mortality 
were peripheral vasculopathy, serum potassium 
and severe sepsis (24). In the study by Lin E et al., 
low hematocrit, low albumin and high FGSI were 
the factors associated with high mortality (21).

 It was also observed in our study that 
hematocrit, creatinine and potassium were inde-
pendent risk factors for mortality. However, when 
we tested these 3 variables together (SFGSI) there 
was a significant increase in relative risk. The ad-

vantage of SFGSI is the use of only 3 laboratory 
variables, which are easy to quantify, making it a 
score with high applicability potential in the ad-
mission and follow-up of FG patients.

 We also verified that the extension of the 
lesion to the abdominal wall was a predictor of 
mortality. There is no consensus whether the ex-
tent of FG infection is associated with a poorer 
prognosis. Spinark et al. reported high mortality 
rate in patients with a large impaired area (25). 
This finding was also confirmed by other authors 
(26-28). Other series do not demonstrate a direct 
relationship between a large impaired area and 
prognosis, probably because a reduced patient 
sample (15, 19, 20).

 This study has some limitations, which 
have to be pointed out. We recruited patients over 
a period of 5 years, and potential bias might exist 
including data quality and different clinical prac-
tices. As this was a retrospective study and perfor-
med in a single center we cannot generalize our 
findings to other populations.

 We believe that the simplified FGSI con-
tains minimal parameters, it is fast, easy to use 
at initial diagnosis, it can facilitate risk stratifi-
cation of Fournier’s gangrene and detect patients 
who are at high risk of mortality. However, more 
studies are needed to validate its application in 
different populations.

COnCLusIOns

 FG still has a high mortality rate. The ex-
tent of the lesion to the abdomen, plasmatic levels 

Table 3 - Independent risk factors for mortality (logistic regression).

Variable OR CI p

Age 1.02 0.99-1.06 0.13

Diabetes mellitus 2.4 0.68-8.39 0.17

Extension to the abdomen 4 1.10-14.68 0.03

Hematocrit 0.81 0.73-0.90 <0.0001

Potassium 2.41 1.13-5.10 0.02

Creatinine 2.15 1.04-4.41 0.03

SFGSI>2 50.2 13.18-191.47 <0.0001

OR = odds ratio; CI = confidence interval; sFGsI = Simplified Fournier Gangrene Severe Index Score.
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of hematocrit, potassium and creatinine are inde-
pendent risk factors for mortality. The simplified 
form of FGSI showed a higher correlation with 
mortality than any variable tested alone. It seems 
to be a promising alternative to evaluate predic-
tors of mortality in Fournier’s gangrene. The main 
advantage is easy applicability because it contains 
only three parameters and can be used immedia-
tely after patient’s admission.
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Effectiveness and durability of solifenacin versus 
percutaneous tibial nerve stimulation versus their 
combination for the treatment of women with 
overactive bladder syndrome: a randomized controlled 
study with a follow-up of ten months
_______________________________________________
Carlo Vecchioli-Scaldazza 1, Carolina Morosetti 2
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ABsTRACT         ARTICLE InFO______________________________________________________________     ______________________

Purpose: To assess effectiveness and durability of Solifenacin (SS) versus tibial nerve 
stimulation (PTNS) versus combination therapy (PTNS + SS) in women with overactive 
bladder syndrome (OAB).
Materials and Methods: 105 women with OAB were divided randomly into three 
groups of 35 patients each. In group A women received SS, in group B women under-
went PTNS, in group C women underwent combination of PTNS + SS. Improvements 
in OAB symptoms were assessed with OABSS questionnaire; patients’ quality of life 
was assessed with OAB-q SF questionnaire. Evaluation of effectiveness of treatments 
was performed with PGI-I questionnaire. OABSS and PGI-I were also assessed monthly 
for ten months.
Results: All treatments were effective on symptoms. PTNS showed a greater effective-
ness than SS, but PTNS + SS was more effective than SS and PTNS. Furthermore, PTNS 
+ SS showed a greater duration of effectiveness than PTNS and SS.
Conclusions: Combination of PTNS with SS showed more effectiveness and more du-
rability than PTNS and SS alone.

InTRODuCTIOn

Overactive bladder syndrome (OAB) is a 
chronic disease characterized by urinary urgency 
with or without urge incontinence, frequency and 
nocturia (1) with huge economic burden and detri-
mental effects on the quality of life of patients (2). 
The prevalence of OAB in women increases with 
age and is present in approximately 30% of wo-
men over the age of 65 years (3) and in the general 
population it is estimated at 11.8% (4). Antimus-
carinic agents represent the therapy of choice for 
the management of OAB, when the conservative 

treatment is ineffective, but although a long-las-
ting therapy is required to obtain better control 
of symptoms, a high percentage of patients dis-
continue the treatment after a few months (5, 6). 
After failure of a single drug, most practitioners 
try a different pharmacological treatment and if 
this second option also fails, more invasive op-
tions are considered (7). In recent years several 
studies have shown that a combination of two 
different anticholinergic or one anticholinergic 
combined with the β3-adrenoceptor agonist Mi-
rabegron may improve efficacy in the treatment 
of OAB symptoms while also reducing the side 
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effects (8). Furthermore, although the available 
data does not allow definitive evaluation (9), 
promising results were observed with an an-
ticholinergic combined with bladder training, 
electric stimulation or percutaneous tibial nerve 
stimulation (10-12). The aim of this study was 
to assess the efficacy and the long term durabi-
lity of Solifenacin (SS) and percutaneous tibial 
nerve stimulation (PTNS) administered alone or 
in combination in the treatment of women with 
OAB syndrome.

MATERIALs AnD METhODs

 From May 2015 to December 2015, 105 
consecutive women (mean age 61 years, range 
41–73) with symptoms of overactive bladder 
(urgency, urinary frequency, with or without 
urge incontinence) were enrolled in this pros-
pective, randomized, controlled study. Women 
were divided randomly into three groups of 
35 patients each using online randomization 
(Graph Pad Quick Calcs software: http://www.
graphad.com/quickcalcs/randomize1) by an in-
dependent biostatistician who was unaware of 
treatments performed by patients and was not 
involved in the study. In group-A, women recei-
ved Solifenacin Succinate (SS) 5mg once a day 
for 12 weeks. In Group-B, women underwent 
PTNS once a week for 30 min each for a to-
tal of 12 weeks. In Group-C, patients underwent 
PTNS once a week for 30 min each for a total 
of 8 weeks and SS 5mg on alternate days also 
for 8 weeks (short-low dose therapy). The tre-
atment was performed with a 34-gauge need-
le electrode inserted 6-8 centimeters cephalad 
to the medial malleolus and slightly posterior 
to the tibia. The electrode was connected to the 
Urgent PC stimulator and a current level of 0.5 
to 9mA at 20Hz was selected based on patient 
sensory and motor response. Patients with uri-
nary tract infection, neurological disease, blad-
der lithiasis, genital prolapse higher than stage 
II on POP-Q system, uncontrolled narrow angle 
glaucoma, pelvic tumours, post void residual 
urine ≥100mL, previously treated with radiation 
therapy, antimuscarinic agents, antidepressants 
and antianxiety agents, were excluded.

Endpoints
 Improvements in OAB symptoms, including 

day time frequency, night time frequency, urgency 
and urge incontinence were considered the primary 
efficacy end point. The impact of OAB symptoms on 
patient’s quality of life (QoL) and the patient impres-
sion of improvement were considered the seconda-
ry end point. The primary efficacy end point was 
evaluated with Overactive Bladder Symptom Score 
(OABSS) questionnaire. It consists of 4 items related 
to OAB syndrome symptoms. The score of the first 
item (day time frequency) ranges from 0 to 2; the 
score of the second item (night time frequency) ran-
ges from 0 to 3; the scores of the third and fourth 
items (urgency and urge incontinence respectively) 
range from 0 to 5. A greater score represents wor-
sening of symptoms. The secondary end point was 
assessed with the Overactive Bladder questionnaire 
Short Form (OAB-q SF). The questionnaire consists 
of 6 items related to symptoms with 6 possible op-
tions ranging from “not at all” (score 1) to “a very 
great deal” (score 6), and a health-related quality 
of life scale with 13 items, with 6 response options 
ranging from “none of the time” (score 1) to “all 
of the time” (score 6). Improvement was evaluated 
with the Patient Global Impression of Improvement 
questionnaire (PGI-I). The PGI-I is a validated gene-
ric tool for assessment of the overall improvement 
or deterioration that patients experience following 
the treatment. It is a 7-point scale from “very much 
improved” (score 1), to “very much worse” (score 7). 
OABSS and PGI-I were performed before, at the end 
of each treatment and thereafter every month with 
a maximum follow-up of 10 months. OAB-q SF was 
performed before and after treatment. The study was 
conducted in accordance with the ethical principles 
of the Declaration of Helsinki and the protocol was 
approved by the local ethics committee. All patients 
signed informed consent before starting treatment. 
The results were assessed by a researcher blinded to 
treatment performed by patients.

statistical analysis

 Statistical analysis was performed using 
the MedCalc software (version 12.7.7). Data in each 
group was assessed by D’Agostino-Pearson test. 
After having checked the normal distribution, data 
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was processed using parametric tests: paired sam-
ple t test or independent sample t test. If normality 
was rejected, data was processed using non-para-
metric tests: Wilcoxon test for paired sample and 
Mann-Whitney for independent sample. Data was 
expressed as means±SD. A p value <0.05 was con-
sidered significant.

REsuLTs

 Of the 35 women initially enrolled in group 
A, 8 patients suspended therapy because of side ef-
fects (dry mouth, constipation); therefore, 27 pa-
tients (mean age 62 years, range 41-70) were evalu-

able for the study. In Group-B, only one woman 
suspended therapy before the end of treatment 
without a specific reason; therefore. 34 patients 
(mean age 60 years, range 45-73) were evaluable 
for the study. In Group-C, two women suspended 
therapy: one because of side effects and one with-
out a specific reason; therefore, 33 patients (mean 
age 63 years, range 43-72) were evaluable. Im-
provements with statistically significant differences 
were found in all the items assessed with OABSS 
questionnaire in the three groups of patients: day 
time frequency, night time frequency, urgency and 
urge incontinence (Table-1). No statistical differ-
ence was found between SS versus PTNS in daily 

Table 1 - OAB symptoms assessed with OABss questionnaire in patients treated with solifenacin (ss), Percutaneous Tibial 
nerve stimulation (PTns) and solifenacin + Percutaneous Tibial nerve stimulation (ss + PTns) at the end of treatment.

SS PTNS SS + PTNS

Patients Nº 27 34 33

Age 62 (41-70) 60 (45-73) 63 (43-72)

before after p value before after p value before after p value

OABSS 1.19±0.39 0.71±0.45 0.0020* 1.24±0.42 0.47±0.50 <0.0001** 1.22±0.42 0.33±0.47 <0.0001*

Day-time 
frequency

SS after vs PTNS after 0.1334***

SS after vs SS + PTNS after 0.0167***

PTNS after vs SS + PTNS after 0.4224***

Night-time 
frequency 
(score 0-3)

2.62±0.79 1.76±1.31 0.0078* 2.71±0.67 1.41±1.19 0.0010* 2.89±0.31 0.89±0.87 <0.0001*

SS after vs PTNS after 0.4110***

SS after vs SS + PTNS after 0.0243***

PTNS after vs SS + PTNS after 0.1585***

Urgency 
(score 0-5)

4.29±0.63 3.43±1.09 0.0002* 4.35±0.59 3.00±1.14 <0.0001** 4.44±0.68 2.11±0.99 <0.0001**

SS after vs PTNS after 0.2586***

SS after vs SS + PTNS after 0.0005***

PTNS after vs SS + PTNS after 0.0225***

Urge 
incontinence 
(score 0-5)

3.71±1.12 2.67±1.49 0.0005* 4.00±0.69 2.24±1.35 0.0001* 3.44±1.5 0.56±1.26 <0.0001*

SS after vs PTNS after 0.3742***

SS after vs SS + PTNS after 0.0003****

PTNS after vs SS + PTNS after 0.0015****

* Wilcoxon test (paired samples); **Paired samples t-test; *** Independent samples t-test; **** Mann-Whitney test (independent samples)
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and night time micturition, whereas a significant 
difference was found between combination thera-
py versus SS (P value: 0.0167). No significant dif-
ference was found between SS versus PTNS in ur-
gency and urge incontinence, whereas significant 
differences were found in those items between the 
group of patients who underwent combination 
therapy and women treated with SS and women 
treated with PTNS (P values: 0.0005; 0.0225 and 
0.0003; 0.0015 respectively) (Table-1). Significant 
improvements in quality of life of patients (OAB-q 
SF, 6 and 13 items) were found after treatment in 
all groups evaluated. However, no significant dif-
ference was found between SS versus PTNS, but 
combination therapy showed statistically signifi-
cant differences both versus SS and versus PTNS 
(P values: 0.0168; 0.0287 and 0.0049; 0.0561 re-
spectively) (Table-2). Improvements in PGI-I as-
sessed at the end of treatment were found in all 
groups of patients. In any case, no significance was 
found between SS versus PTNS, whereas combi-
nation therapy showed significant improvements 
both versus SS and versus PTNS (P values: 0.0017; 

0.0468 respectively). Evaluation of long term du-
rability showed persistence of improvements of 
SS, PTNS and combination therapy assessed with 
OABSS questionnaire, respectively for 0.9, 2.5 and 
5.9 months; the persistence of the improvements 
assessed with PGI-I questionnaire was respectively 
0.7, 2.1, 5.6 months (Table-3). Statistical analy-
sis showed a significant difference respectively in 
PTNS versus SS, in combination therapy versus 
SS and versus PTNS (p values: 0.0039; <0.0001; 
0.0009 respectively) (Table-3).

DIsCussIOn

 The study showed a significant effective-
ness with improvement in all parameters evaluated 
with OABSS questionnaire at the end of treatment, 
with all the treatments performed. Combination 
therapy was always statistically more effective 
than SS and it showed a significant improvement 
in urgency and urge incontinence, also when com-
pared to PTNS. Improvement in women’ quality of 
life was observed in all groups assessed. However, 

Table 2 - Improvements assessed with quality of Life questionnaire (6 and 13 items) (OAB-q sF 6 and 13) and Patient 
Global Impression of Improvement questionnaire (PGI-I) at the end of treatment.

SS PTNS SS + PTNS

before after p value before after p value before after p value

OAB-q SF 6 3.85±0.59 3.08±0.95 0.0001* 4.08±0.32 2.98±0.79 <0.0001* 4.21±0.24 2.32±0.87 <0.0001*

SS after vs PTNS after 0.7525**

SS after vs SS + PTNS after 0.0168**

PTNS after vs SS + PTNS after 0.0287**

OAB-q SF 
13

3.92±0.62 3.16±0.95 0.0001* 4.22±0.32 2.96±0.97 <0.0001* 4.04±0.24 2.27±0.84 <0.0001*

SS after vs PTNS after 0.5318**

SS after vs SS + PTNS after 0.0049**

PTNS after vs SS + PTNS after 0.0361**

PGI-I 2.81±0.96 2.41±0.84 1.83±0.76

SS vs PTNS 0.1997**

SS vs SS + PTNS 0.0017**

PTNS vs SS + PTNS 0.0468**

* Paired samples t-test ** Independent samples t-test
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combination therapy was statistically more effec-
tive than SS and PTNS. PGI-I evaluated at the end 
of the treatments showed an increase in perception 
of improvement in all groups of women. However, 
combination therapy was statistically more effec-
tive compared to SS and PTNS. We considered this 
PTNS + SS combination therapy, a short low dose 
treatment. The therapy was short due to the num-
ber of PTNS treatments performed (8 treatments 
instead of the usual 12) and the therapy was low 
dose due to the administration of SS on alternate 
days for 8 weeks. In addition to its effectiveness, 
this therapeutic scheme was developed to obtain a 
greater adherence especially in regard to a reduc-
tion in side effects and cost.

 Studies performed on combination thera-
py in patients with OAB showed its effectiveness 
without demonstrating an increase in side effects: 
Bolduc et al., Kosilov et al. (7, 13), assessed combi-
nation of two anticholinergic drugs; Abrams et al. 
(8) assessed the combination of an anticholiner-
gic with the β3-adrenoceptor agonist Mirabegron. 
Mattiasson et al. (10) combined tolterodine with 
simplified bladder training with an improvement 
on voiding frequency and voided volume; Curran 
et al. (14) achieved better results by combining 
anticholinergic with behavioural modifications; 
Souto et al., Kikilyel et al. (11, 12), assessed com-
bination of electrical stimulations of the posterior 
tibial nerve versus respectively, oxybutinin and 

tolterodine. Amend et al. (15) and Abrams et al. 
(8) explained the success respectively of the com-
bination of two anticholinergic drugs and of an 
anticholinergic with the β3-adrenoceptor ago-
nist Mirabegron, by different receptor selectivity 
and by receptor interaction on different bladder 
wall regions. Improvements observed with the 
combination of PTNS with SS in this study can 
be explained by the blocking of muscarinic re-
ceptors that are responsible for vesical contrac-
tions caused by Solifenacine and by the effect 
of neuromodulation. The mechanism of bladder 
neuromodulation, although not completely clear, 
is different from that of drugs: its effect is pos-
sibly mediated through a combination of increas-
ing cerebral endorphins, stimulation of somatic 
sacral and lumbar afferent fibers, and activation 
of efferent fibers to the striated urethral sphinc-
ter. The result of this possible mechanism is the 
inhibition of detrusor activity (16). The synergic 
effect of the combination therapy makes it pos-
sible to decrease the dose of each drug deliver-
ing an improved tolerability profile compared 
with monotherapy without compromising efficacy 
(13-8) with a greater adherence by the patient to 
therapy allowing its use even in elderly patients 
(8). In this study, we assessed with particular at-
tention the duration of effectiveness of treatments 
performed. SS showed a short therapeutic efficacy 
with a mean of improvement after discontinua-

Table 3 - Persistence of improvements in months, assessed with Overactive Bladder symptoms score (OAB-ss) and Patient 
Global Impression of Improvement (PGI-I) questionnaire (follow-up of 10 months).

SS PTNS SS + PTNS

OAB-SS 0.93±1.44 2.50±2.38 5.88±2.20

Solifenacin vs PTNS p 0.0039*

Solifenacin vs Solifenacin + PTNS p <0.0001*

PTNS vs Solifenacin + PTNS p 0.0009*

PGI-I 0.71±1.13 2.10±1.92 5.63±2.00

Solifenacin vs PTNS p 0.0017*

Solifenacin vs Solifenacin + PTNS p <0.0001*

PTNS vs Solifenacin + PTNS p 0.0002*

* Mann-Whitney test (independent samples)
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tion of therapy of 0.9 months. A meta-analysis 
conducted by Rai et al. (9) of 23 trials of anticho-
linergic drugs versus non-drug active therapies 
for non-neurogenic overactive bladder syndrome, 
about the permanence of the therapeutic effect of 
anticholinergic drugs, emphasized how “it is un-
likely that the effects of anticholinergics persist 
after stopping treatment”. PTNS administered in 
monotherapy or in combination with SS showed 
a longer duration of effectiveness with a mean of 
improvement after discontinuation respectively of 
2.5 and 5.8 months. A longer duration of effec-
tiveness of PTNS was described by MacDiarmid et 
al. (17). Therefore, combination therapy showed 
the longest therapeutic efficacy. Souto et al. as-
sessed the effectiveness of TENS and oxybutynin 
alone or in combination therapy, underlining that 
TENS alone or in association presented longer 
lasting results than oxybutynin monotherapy. The 
choice of therapy should be based on several fac-
tors including co-morbidities, mental status, age, 
education and motivation (11). However, in clini-
cal practice, antimuscarinic agents are considered 
the first-line pharmacotherapy for OAB, although 
a high percentage of patients discontinue the 
treatment after a few months especially for poor 
efficacy, side effects and costs (5, 6). Therefore, 
the search for a therapeutic strategy that improves 
adherence of patients to treatment depends on its 
efficacy and the reduction of side effects and cost.

COnCLusIOns

 The combination of SS and PTNS in the 
treatment of OAB symptoms was an effective and 
well-tolerated therapy with greater improvements 
and longer lasting effects than single treatments. 
It allowed the use of lower amounts of drug with 
a smaller number of PTNS treatments. The low 
sample size of patients and the follow-up of ten 
months represent biases that do not allow defini-
tive conclusions to be drawn. Further studies on a 
greater number of patients would be desirable to 
confirm this data.
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Introduction: Surgical treatment of urinary incontinence progressed significantly with 
the introduction of synthetic slings. However, in some public Brazilian hospitals, the 
costs of these materials prevent their routine use.
Objective: To compare the costs of ambulatory synthetic sling surgery with an histori-
cal series of patients submitted to Burch surgery in a Brazilian public hospital.
Materials and Methods: Twenty nine incontinent patients were selected to synthetic 
sling surgery. Demographic data were prospectively collected and also the costs of the 
procedure, including drugs and materials, use of surgical and recovery wards, medical 
staff and hospitalization. These data were compared to the costs of 29 Burch surgeries 
performed before the introduction of synthetic slings.
Results: Demographic data were similar, although median age was lower in the group 
submitted to Burch surgery (46.3±8.6 versus 56.2±11.3 (p<0.001)). Cost was signifi-
cantly lower in patients submitted to sling in all items, except for time spent in recov-
ery ward. Total value of 29 Burch surgeries was R$ 217.766.12, and of R$ 68.049.92 of 
29 patients submitted to sling surgery (p<0.001).
Conclusion: Burch surgery was more expensive than ambulatory synthetic transobtu-
rator sling surgery, even when the cost of the synthetic sling was considered.

InTRODuCTIOn

Stress urinary incontinence is a quite com-
mon disease in perimenopausal women, with sig-
nificant lowering of quality of life, causing so-
cial isolation, low self-stem and depression (1). 
Treatment is costly in the public Brazilian health 
system, with reduced resources to attend all po-
pulation demands (2). Surgical treatment of stress 
urinary incontinence evolved significantly with 
the introduction of medium urethral slings, pro-

posed by Petros and Ulmsted (3, 4). Today, this 
is the most frequent procedure for this condition 
in Brazil. However, in spite of higher morbidity 
of Burch colposuspension surgery in relation to 
synthetic slings (5, 6) in many public services the 
costs of the material prevent their routine use. The 
objective of the present study is to compare costs 
of surgical treatment of women with stress urinary 
incontinence comparing the use of synthetic slin-
gs and a historical series of patients submitted to 
Burch surgery in the same institution.
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MATERIALs AnD METhODs

Twenty nine patients were selected for 
stress urinary incontinence surgery, consecutively, 
that attended the ambulatories of Gynecology and 
Urology of Hospital Nossa Senhora da Conceição 
in Porto Alegre, RS, Brazil. The inclusion criteria 
were: patients with 18 to 70 years old, agree to 
be submitted to the procedure, satisfactory clinical 
condition for ambulatory surgery and diagnosis of 
stress urinary incontinence (anamnesis, physical 
exam, urodynamic evaluation when indicated). 
The exclusion criteria were: pregnancy or recent 
puerperium (until six months following delivery), 
previous surgical treatment of urinary incontinen-
ce, active vaginal or urinary infection, previous 
malignant pelvic disease or radiotherapy, neurolo-
gical diseases, coagulation disorders or immuno-
logical diseases. All patients signed an informed 
consent.

The study was approved by Ethical Com-
mittee under the number 09-214. A total of 29 pa-
tients in the sling group was considered adequate 
for cost-efficiency analysis, for comparison with 
the same number of patients submitted to Burch 
surgery in a historical series of our Hospital, per-
formed right before the beginning of this protocol. 
Since literature presents a huge amount of articles 
related to the lower morbidity of synthetic slings, 
randomization was not performed, and it was de-
cided to compare patients with a historical series. 
Patients were submitted to ambulatory conven-
tional transobturator sling surgery under spinal 
anesthesia. Demographic data, time of surgical 
room, time of surgery, time in recovery award, 
work time of professionals, and drugs, materials 
and hospitalization costs were collected. Mate-
rial values, time of surgical room, drugs and pro-
fessionals in all procedures were updated by the 
hospital financial department to those performed 
in May 2014, in order to make them comparable. 
Costs related to material used in surgical room 
(surgical threads, gauzes, compresses, antisepsis, 
anesthetics, saline, etc.) were calculated according 
to materials described at room sheets available at 
the financial department. Anesthetic professional 
costs were calculated according to time in rela-
tion to medium wage of hired professionals by the 

institution and included all surgical time plus pre-
vious anesthetic consultant of patients submitted 
to Burch procedure. Surgeons costs included sur-
gical time calculated according to medium wage 
of surgeons hired by the institution, plus one visit 
per hospitalization day of patients submitted to 
Burch procedure. Surgical room costs were cal-
culated in relation to total cost of surgical ward 
divided by the number of rooms per hour, consi-
dering a variation for the nocturnal time (after 7 
pm). In relation to drugs costs, it was considered 
only those used at wards and recovery room. Data 
were analyzed by SPSS version 16.0 software to 
calculate statistical significance. Normal distribu-
ted variables were analyzed by Student t test and 
described as medium and standard deviation, and 
those with not-normal distribution were analyzed 
by Mann-Whitney test. Statistical significance 
was considered when p<0.05.

REsuLTs

Demographic data are presented at Table-1. 
It is observed similar results of groups in relation 
to parity and BMI. However, age of patients was 
lower in Burch group (p<0.01). Time of surgical 
room was significantly lower in patients submit-
ted to sling surgery (2.91±0.74 h Burch group and 
0.92±0.24 h for sling group (p<0.001)) and also 
for surgical time (2.48±0.82h Burch group and 
0.31±0.26h Sling group (p<0.001)).

Cost analysis of Burch surgery and sling 
procedure are presented at Table-2. In the histo-
rical series of 29 consecutive patients submitted 
to Burch surgery from November 2008 to Mar-
ch 2011, the total cost was R$ 217.766.12, and 
of the 29 patients submitted to sling procedure 
from March 2011 to May 2014 the total cost was 

Table 1 - Demographic characteristics.

Characteristics Burch Sling P*

Age 46.3±8.6 56.2±11.3 <0.001

Parity 3.27±1.7 2.68±1.07 0.158

BMI 27.8±4.2 28.5±5.4 0.590

*Student t test
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R$ 68.049.92 (a 69% savings of R$ 149.716.20). 
Medium time of hospitalization of patients sub-
mitted to Burch surgery was 4.03 days (a total of 
117 hospitalization days). All patients submitted 
to sling procedure were ambulatorial, without 
the need of hospitalization. General costs, and 
particular costs (materials, drugs, surgical time, 
use of surgical room, time of surgeon and anes-
thesiologist, hospitalization time) were converted 
to current prices by the institution, and showed 
a statistical significant benefit favoring sling 
procedure (p<0.01), as demonstrated at Table-2. 
This difference is also lower in relation to Burch 
group when the cost of the sling kit (around R$ 
1.300.00) and time on recovery ward are consi-
dered (p<0.002).

DIsCussIOn

The results of the present study clearly de-
monstrate that sling procedure for stress urinary 
incontinence treatment is less costly than Burch 
surgery, even when the costs of the synthetic sling 
is considered. After analysis of only 29 patients it 
was possible to detect a saving of R$ 149.716.20. 
This could pay for 60 other sling surgeries. A study 

by Laudano et al. (7) showed similar results, and 
demonstrated higher cost-efficiency of TVT in re-
lation to Burch surgery. That was a more complex 
study than ours, since it followed up patients for up 
to 10 years. However, a published meta-analysis by 
Rawlings and Zimmern (8) in 2016 was inconclusi-
ve to compare cost-efficiency of different surgical 
techniques; they affirmed that there is variation of 
results according to surgeons, technique and diffe-
rent regions. Maybe direct comparison as done in 
our study is the best way to answer this question. 
Our study did not evaluate laparoscopic Burch sur-
gery; however, in a 2013 study by Lo et al. (9) it was 
observed advantage of costs of TVT in relation to 
laparoscopic Burch surgery.

However, direct cost is only one of the ad-
vantages demonstrated in our study. The lower 
surgical time of sling technique allows for better 
use of hospital structure for a large number of pro-
cedures. In our study, changing Burch procedure 
for sling technique of 29 patients allowed for more 
57 available hours of surgical room, favoring tre-
atment of this condition and eventually of others. 
These data are similar of Ankardal et al. (10) where 
the surgeon/minute costs were calculated, and it 
was observed a significant financial advantage of 

Table 2 – Comparative study of costs of Burch surgery x sub-urethral sling procedure.

2014 Base Year

Description Total costs of 29 patients Unitary cost per patient  

Burch Sling Difference 
(Burch X Sling)

D% Burch Sling Difference 
(BurchXSling)

P*

Drugs 1.353.81 69.74 1.284.07 -95% 46.68 2.40 44.28 <0.001

Surgical room 
material

11.631.63 5.018.22 6.613.41 -57% 401.09 173.04 228.05 <0.001

Surgical room 45.724.69 13.168.98 32.555.72 -71% 1.576.71 454.10 1.122.61 <0.001

Surgeon 10.898.46 1.030.43 9.868.03 -91% 375.81 35.53 340.28 <0.001

Anesthesiologist 15.483.74 3.522.36 11.961.38 -77% 533.92 121.46 412.46 <0.001

Recovery room 6.883.89 7.540.19 (656.30) 10% 237.38 260.01 - 22.63 0.002

Hospitalization 125.789.89 - 125.789.89 -100% 4.337.58 - 4.337.58 -

TOTAL 217.766.12 30.349.92 187.416.20 -86% 7.509.18 1.046.55 6.462.63 <0.001

SLING - 37.700.00 (37.700.00) - 1.300.00 - 1.300.00 -

GRAND TOTAL 217.766.12 68.049.92 149.716.20 -69% 7.509.18 2.346.55 5.162.63 <0.001

* Mann-Whitney test
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sling procedure. In that study, it was also consi-
dered that in Sweden sling procedure is performed 
without an auxiliary surgeon, in contrast to Burch 
surgery, that requires the presence of one auxilia-
ry surgeon, increasing the costs. This is not done 
in our country; traditionally, a surgeon and an au-
xiliary professional perform sling procedure. The 
costs of the auxiliary surgeon were not considered 
in our study since it was performed in a school 
Hospital were residents assist surgical procedures 
(Burch and sling techniques).

Also, the absence of need of hospitaliza-
tion allows for redistribution of hospital beds for 
other occasions, with higher needs, and this seems 
to be a global tendency (11, 12). Our study de-
monstrated that the treatment of 29 patients made 
available 117 daily hospitalizations. In our coun-
try, this is extremely important, since the number 
of available beds of public hospitals is insufficient 
to attend all demands of population. It should be 
pointed out that time at recovery ward was signi-
ficantly longer of patients submitted to sling pro-
cedure, probably due to ambulatory characteristic 
of sling surgery. It should also be pointed out that 
patients submitted to Burch or sling surgery recei-
ved spinal anesthesia, with a shorter time during 
sling procedure, and a counterpart higher time 
spent at recovery room for complete dissipation of 
anesthesia effects (13).

The present study did not analyzed patient’s 
satisfaction and associated morbidity. However, 
many published studies clearly document lower 
morbidity of sling procedure in relation to Burch 
surgery (5, 6). When surgical results are conside-
red, the literature is also extensive, and several 
guidelines demonstrate similar or better results of 
Sling surgery regarding long term continence and 
also lower level of urgency, urinary urge inconti-
nence and de novo urinary incontinence in rela-
tion to Burch surgery (12, 14).

One of the negative aspects of the present 
study is the comparison with a historical series, 
that may introduce bias; however, the last 29 Bur-
ch surgeries were selected, right before the begin-
ning of sling procedures. For this analysis, there 
was no selection, and the results were close to re-
ality of our service: patients routinely are admit-
ted one day prior to surgery and many times the 

procedure is delayed due to complications or other 
emergence surgeries (very common in Brazilian 
public health system). Therefore, hospitalization 
time usually is longer due to administrative rea-
sons and not necessarily medical, and it also adds 
costs to the procedure (15). Burch surgery also is 
costly due to pre-anesthetic evaluation, performed 
when patient is admitted in the previous day. This 
cost is not observed in ambulatory procedures. 
Also, slings were performed in the usual time, not 
after 7p.m., when surgical room is costly; this was 
observed in some patients submitted to Burch sur-
gery.

Another limitation of this study is that all 
sling procedures were performed by the same sur-
geon following a protocol of selection of patients 
suitable for the ambulatorial procedure with low 
risk of complications. However, we think that this 
protocol may be implemented in any facility that 
perform public health surgeries with good results. 
Another aspect is the low number of patients. Ho-
wever, even with only 29 patients in each group, 
it was possible to detect a significant reduction of 
costs; therefore, this main aspect minimizes inter-
ferences or biases.

It is clear in our study that surgical treat-
ment of urinary incontinence by Burch technique 
is costly, demands more surgical time and hospita-
lization, and sling procedure should be preferable 
whenever possible. We hope that this study sensi-
tizes public managers to allow the use of synthetic 
slings for routine treatment of female stress uri-
nary incontinence, reducing costs and improving 
quality of service provided.
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Objectives: Report the long-term outcomes of the AMS 800 artificial sphincer (AS) for 
the treatment post-prostatectomy incontinence (PPI) in a single center in Brazil.
Materials and Methods: Clinical data from patients who underwent the procedure were 
retrieved from the medical records of individuals with more than 1 year of follow-up 
from May 2001 to January 2016. Continence status (number of pads that was used), 
complications (erosion or extrusion, urethral atrophy, and infection), malfunctions, 
and need for secondary implantation were evaluated. The relationship between com-
plications and prior or subsequent radiation therapy (RT) was also examined.
Results: From May 2001 to January 2016, 121 consecutive patients underwent AS 
implantation for PPI at an oncological referral center in Brazil. At the last visit, the AS 
remained implanted in 106 patients (87.6%), who reported adequate continence status 
(maximum of 1 pad/day). Eight-two subjects (67.8%) claimed not to be using pads 
on a regular basis at the final visit (completely dry). Revision occurred in 24 patients 
(19.8%).Radiation therapy (RT) for prostate cancer following radical prostatectomy was 
used in 47 patients before or after AS placement. Twelve patients with a history of RT 
had urethral erosion compared with 3 men without RT (p=0.004).
Conclusion: Considering our outcomes, we conclude that AS implantation yields satis-
factory results for the treatment of PPI and should remain the standard procedure for 
these patients. Radiation therapy is a risk factor for complication.

InTRODuCTIOn

Urinary incontinence (UI) can occur in 2% 
to 87% (1) of patients who undergo radical prosta-
tectomy for prostate cancer. This variation reflects 
the disparate criteria that are used to define UI be-
tween studies, but most of the series have reported 
a 2% to 10% prevalence of post-prostatectomy in-
continence (PPI) (2-5). Sphincter weakness is con-
sidered the main cause of PPI and can manifest 
alone or in association with bladder dysfunction 

(overactive detrusor and/or poor compliance) (6-
9). Implantation of the AMS 800 artificial sphinc-
ter (AS) is the standard procedure for treating PPI 
(10-13). However, other options, such as male 
slings, are becoming available (14-17).

 The AS can be implanted using a peri-
neal or scrotal approach, the results of which 
vary (18, 19).

Previous radiation therapy, concomitant ure-
thral stenosis or bladder neck obstruction, and the 
experience of the surgeon can impact the outcomes 
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following AS implantation. Erosion and extrusion 
are possible complications and occur four times 
more frequently with re-implanted devices com-
pared with first-time insertion (20, 21). Urethral 
atrophy and malfunction are also well documen-
ted (18, 22). These issues should be addressed 
when an AS is offered to the patient.

 Although implantation with an AS has 
been studied extensively, the Brazilian health 
agency only recently (2014) approved its coverage 
and reimbursement. Thus, Brazil will experience 
higher rates of AS implantation in the next se-
veral years. Since our institution has significant 
experience with the AS (since 2001), we decided 
to evaluate and report our results in the first long-
-term analysis at a Brazilian center.

MATERIALs AnD METhODs

 This retrospective study analyzed the 
long-term outcomes of AS implantation for PPI at 
a single-center institution in Brazil. Clinical data 
from patients who underwent the procedure were 
retrieved from the medical records of individuals 
with more than one year of follow-up, from May 
2001 to January 2016. Continence status (number 
of pads used), complications (erosion or extrusion, 
urethral atrophy, and infection), malfunctions, 
and need for secondary implantation were evalu-
ated. The relationship between complications and 
prior or subsequent radiation therapy (RT) follo-
wing AS implantation was also examined. The 
Clavien-Dindo system (23) was used to categorize 
the complications.

 All procedures were conducted by three 
surgeons who were experienced with the technique.

 Continence status was considered to be 
adequate when the patients reported using less 
than one pad per day and declared their satisfac-
tion with the device. Men were considered to be 
completely dry when they claimed to have no re-
gular need for pads (10-12).

 Patients were also divided by access site 
(perineal or scrotal) and RT before or after AS pla-
cement.

 For scrotal insertion of the AS, we used a 
modified technique, instead of that of Wilson et 
al. (19). We preferred a longitudinal incision and 

the cuff to be implanted toward the bulbous ure-
thra. The regulator balloon was inserted through 
the superficial inguinal ring and placed above the 
fascia transversalis. The control pump and all con-
nections were placed in the scrotum. Figures 1 and 
2 show the scrotal incision and cuff placement.

Data were expressed as mean (or medians) 
± standard deviation (minimum and maximum 
values) when applicable. IBM SPSS® version 22 
for Mac (SPSS Inc., Chicago, IL, USA) was used for 
the statistical analysis. Fisher’s exact test was used 
to compare categorical data, with p<0.05 conside-
red to be significant.

REsuLTs

 From May 2001 to January 2016, 121 
consecutive patients underwent AS implantation 
for PPI at an oncological referral center in Brazil. 
The mean follow-up was 5.2 years (range: 1.2 to 
11.6 years; median 4.7 years). Seventy-one sub-
jects received the AS through a perineal approach 
versus 50 by scrotal access. At the last visit, the 
AS remained implanted in 106 patients (87.6%), 
who reported adequate continence status (maxi-
mum of 1 pad/day). Eighty two subjects (67.8%) 
claimed not to be using pads on a regular basis 
at the final visit (completely dry).  Revision oc-
curred in 24 patients (19.8%) due to malfunction 
(1 case), urethral atrophy (5 cases), persistent UI 
(3 cases), and urethral erosion with or without 
skin extrusion (15 patients). Of the 106 patients 
with adequate continence, 9 patients underwent 
more than one procedure to attain the goal of 
using less than one pad/day.

 In 11 patients, a tandem cuff (double cuff) 
was implanted. Four individuals received a se-
cond cuff due to urethral atrophy, compared with 
3 for persistent UI and 4 due to severe inconti-
nence (continuous leakage with no possibility of 
any bladder filling) at the first evaluation. Trans-
-corporeal placement was used in 7 cases (4 as 
salvage technique for the re-implantation follo-
wing previous erosion and 3 as the first choice due 
to previous radiation therapy and multiple visual 
urethrotomies).

 Urethral erosion (Clavien-Dindo III) oc-
curred in 15 patients (12.4%), and skin extrusion 
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complication above. In one of the patients, erosion 
occurred after insertion of an indwelling catheter 
without deactivation of the AMS 800 during a he-
art attack at another institution.

 Figures 3 and 4 show urethral erosion 
and skin extrusion, respectively. Urethral atrophy 
appears in Figure-5.

Figure 3 - urethral erosion of As. view from urethrocistoscopy.

Figure 1 - Longitudinal incision for modified scrotal 
approach.

Figure 2 - Bulbar urethra placement of As in modified scrotal 
approach.

(Clavien-Dindo III) appeared in 9 (7.4%). All pa-
tients with skin extrusion also developed urethral 
erosion. Two patients with a double cuff had ure-
thral erosion and are included in the rates of this 

Figure 4 - skin extrusion of the As tube connecting the 
control pump to the regulator balloon.
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Table-1 summarizes the outcomes of AS 
placement at our institution.

Nine patients (18.0%) who were submitted 
to AS implantation using a scrotal approach de-
veloped urethral erosion versus 6 (8.4%) after the 
perineal technique (p=0.16).

Radiation therapy (RT) for prostate cancer 
following radical prostatectomy was used in 47 
patients before or after AS placement. Twelve pa-
tients with a history of RT had urethral erosion 
compared with 3 men without RT (p=0.004).

Table-2 shows the number of erosions in 
irradiated and non-irradiated patients.

DIsCussIOn

 The AS was developed by Brantley-Scott 
in 1983 (24) and remains the standard tool for 
treating PPI. Despite the good results with this 
device, there are controversies regarding its 
complications and survival. A recent study by 
the Mayo Clinic retrospectively analyzed 1082 
implantations at that institution, showing that 
device survival declined continuously from 
74% at 5 years to 41% at 15 years (11). Ho-
wever, the mean follow-up was 4.1 years, and 
only 60 devices were available for evaluation at 
15 years.

 Our study analyzed patients over 15 
years of experience with AS placement at a 
Brazilian center. The mean follow-up was 5.2 
years. At the final visit, 87.6% of patients had 
adequate continence. However, we could not 
determine whether there was a decrease in con-
tinence status due to the lack of a more objec-
tive analysis, such as the pad test and a quality 
of life questionnaire. The medical records only 
reported the number of pads that was used by 
the patient and a subjective evaluation of satis-
faction.

 The patient desires to be completely dry 
(especially with an expensive device implanted), 
but the AS might fail to provide total continen-
ce in all subjects. Eighty-two men claimed that 
they used pads only on certain occasions, such 
as intense physical activity. These individuals 
also described leakage eventually during cou-
ghing and sneezing, but these instances were 

Table 1 - Outcomes of As placement at our institution from 
May 2001 to January 2016.

Outcomes n (%)

Adequate continence 106 (87.6)

Completely dry 82 (67.8)

Urethral erosion/skin extrusion 15 (12.4)

Urethral atrophy 5 (4.1)

Malfunctioning 1 (0.8)

Persistent I.U. after first procedure 3 (2.5)

Revision rate 24 (19.8)

Figure 5 - urethral atrophy in a patient with previous As 
placement.

Table 2 - urethral erosion after As placement at our 
institution from May 2001 to January 2016 in irradiated and 
non-irradiated patients.

Groups n (%) Erosion n (%)

Irradiated patients 47 (38.9) 12 (25.5)

Non-irradiated patients 74 (61.1) 3 (4.0)

p=0.004
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insufficient to consider the use of a pad daily. 
To improve results, Kowalczyk et al. (25) des-
cribed the insertion of 2 cuffs (a double cuff) in 
separate areas of the bulbous urethra. However, 
most urologists prefer to use the double cuff in 
select cases. In our study, 11 patients received 
two cuffs, primarily due to urethral atrophy or 
persistent IU. At the outset of our experience, 
we treated 4 patients with a double cuff due to 
continuous leakage, but this practice has been 
discontinued.

 Erosion and extrusion are devastating 
complications after AS placement. The risk of 
erosion is four times higher with re-implanted 
devices compared with primary implantation. 
Urethral erosion and device extrusion often 
occur simultaneously. In our series, 12.4% of 
patients developed these complications. Com-
pared with other studies, we noted more instan-
ces of erosion and extrusion. Previous radiation 
therapy (RT) could be related to the incidence 
of such outcomes. From 15 individuals with 
urethral erosion and extrusion, 12 had prior RT. 
Ravier et al. (26) also described worse results in 
a small cohort of irradiated patients. However, 
in a large series, Rivera et al. (27) reported si-
milar outcomes in irradiated and non-irradiated 
individuals. According to the consensus held by 
the International Continence Society (28), pu-
blished in 2015, RT remains a major concern, 
and the greater likelihood of complications 
following AS implantation should be conside-
red in this population.

 Urethral atrophy can occur 4 years af-
ter AS placement and is likely a consequence 
of continuous urethral compression and poor 
vascular irrigation of the area, developing in 
1.6% to 14% of cases (18, 22, 29, 30). In our 
series, 4.1 % of patients had urethral atrophy. 
When this condition occurs, the patient usually 
complains about the return of incontinence epi-
sodes. In our center, we prefer to implant a tan-
dem cuff in these cases to improve continence 
status. Linder et al. (31) recently demonstrated 
that implantation of a second-cuff or downsi-
zing of the cuff are both adequate procedures 
to treat the recurrence of the UI due to urethral 
atrophy.

 The placement of the AS requires care-
ful steps to achieve good device function. Mal-
functions occurred in 1 individual (0.8%) in our 
study, which is a better result compared with 
other groups.

 The perineal approach has improved ou-
tcomes versus scrotal access for AS placement. 
Henry et al. (32) reported that 56.5% of patients 
were completely dry after AS implantation 
through the classical perineal approach com-
pared with 28.6% in the scrotal access group. 
In contrast to the Wilson’s technique, we pla-
ced the cuff in the bulbous urethral and not in 
the penoscrotal transition. We use both perineal 
and scrotal access at our institution, although 
we prefer the former.

 Scrotal implantation can be helpful, 
especially in patients with a previous perineal 
incision, such as after a sling procedure or re-
moval of an AS.  In our series, scrotal insertion 
was associated with more complications than 
the perineal approach, observing a 18.0% rate 
of erosion and extrusion with the scrotal tech-
nique versus 8.6% in the perineal group. This 
difference was not significant, likely due to the 
number of patients who were evaluated. Based 
on our concern over these data, we chose to use 
this approach in select cases, as discussed.

 This a retrospective study and therefore 
it has some limitations, especially considering 
we did not use questionnaires and pad-test in 
our evaluation. 

COnCLusIOns

  This report is the largest single-
-center experience published in Brazil. Con-
sidering our outcomes, we conclude that AS 
implantation yields satisfactory results for the 
treatment of PPI and should remain the stan-
dard procedure for these patients. Radiation 
therapy is a risk factor for complications.
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in patients with spinal cord injuries
_______________________________________________
José Carlos Truzzi 1,2, Vanessa Teich  3, Camila Pepe  3

1 Escola Paulista de Medicina, Universidade Federal de São Paulo, SP, Brasil; 2 Hospital Alemão Oswaldo 
Cruz, São Paulo, SP, Brasil; 3 Sense Company, São Paulo, SP, Brasil
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Introduction: Detrusor sphincter dyssynergia affects 70% to 80% of all spinal cord in-
jury patients, resulting in increased risk of urinary tract infections (UTIs) and potential 
exposure to antimicrobial resistance. In Brazil, local guidelines recommend intermit-
tent catheterization as the best method for bladder emptying, and two catheter types 
are available: the conventional uncoated PVC and the hydrophilic coated catheters.
Objective: To evaluate the cost-effectiveness of two types of catheters for intermittent 
catheterization from the perspective of the Brazilian public healthcare system.
Materials and Methods: A Markov model was used to evaluate cost-effectiveness in 
those with spinal cord injuries. A primary analysis was conducted on all possible ad-
verse events, and a secondary analysis was performed with urinary tract infections as 
the only relevant parameter. The results were presented as cost per life years gained 
(LYG), per quality-adjusted life years (QALY) and per number of urinary tract infections 
(UTIs) avoided.
Results: The base scenario of all adverse events shows a cost-effective result of hydro-
philic coated catheters compared to uncoated PVC catheters at 57,432 BRL (Brazilian 
Reais) per LYG and 122,330 BRL per QALY. The secondary scenario showed that the 
use of hydrophilic coated catheters reduces the total number of UTIs, indicating that 
an additional cost of hydrophilic coated catheters of 31,240 BRL over a lifetime will 
reduce lifetime UTIs by 6%.
Conclusions: Despite the higher unit value, the use of hydrophilic coated catheters is a 
cost-effective treatment from the perspective of the Brazilian public healthcare system.

InTRODuCTIOn

Every single year, almost 10,000 Brazilians 
suffer from a spinal cord injury (SCI) – an injury 
that comes with great cost for the individual as 
well as for the public healthcare system (1, 2). 
As a consequence of the injury, 70% to 80% are 
diagnosed with detrusor sphincter dyssynergia, a 
dysfunction that leads to incomplete bladder emp-

tying (3). National and International guidelines re-
commend bladder emptying with intermittent ca-
theterization (IC) 4-6 times per day (4-6). Among 
the benefits of IC are the preservation of the struc-
ture and function of the upper urinary tract, redu-
ced risk of vesicoureteral reflux, improvement of 
urinary continence and reduction of urinary tract 
infections (UTI). These benefits allow SCI patients 
to be more independent and have a better quality 
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of life (4). Paradoxically, the most prominent con-
sequence of IC is the recurrence of UTIs. In Brazil, 
quinolones are the first line of antibiotics used to 
treat UTIs. This treatment involves a resistance le-
vel above 30% in some regions (7).

 In Brazil, conventional uncoated 
polyvinylchloride (PVC) catheters, which require 
manual application of lubricant to ease and re-
duce friction, are the most frequently used cathe-
ters. Alternative catheters available in Brazil are 
the pre-lubricated hydrophilic coated ones. These 
catheters have a surface coating, which binds with 
water to form an even coating, thereby elimina-
ting the need for manual application. At the same 
time, it most likely poses a lower risk of UTIs and 
hematuria to SCI patients.

 The aim of this study is to evaluate the 
cost-effectiveness of these two different types of 
catheter for IC in a lifetime perspective. The struc-
ture is based on an international published model 
(8) with adaptations to Brazilian costs and the he-
althcare system.

MATERIALs AnD METhODs

Structure of the Model
 A Markov decision model was adjusted to 

Brazilian reality to evaluate the cost-effectiveness 
of hydrophilic coated versus uncoated PVC cathe-
ters used by SCI patients in Brazil. The analysis 
was performed using the Excel® 2013 software to 
simulate, in monthly cycles, IC-related compli-
cations from the first catheterization until dea-
th (lifetime) (Figure-1). For the primary analysis, 
all adverse events were taken into consideration, 
whereas the secondary analysis covered UTI as the 
single adverse event.

 Based on the original study by Clark et 
al., SCI patients suffer from chronic urinary re-
tention (80% males, 20% females, average age 36 
years old) (8).

 A consequence of urinary retention over 
a long period of time is the impairment of renal 
function. To reflect this reality, three renal stages 
were established in relation to its impact on the 
renal function: “No impairment”, “Significant im-
pairment” and “Renal failure”. It is assumed that 
all new IC users will have “No impairment” and 

that it is not possible to recover or regress to a 
previous stage of renal function, but only progres-
sion of stages (Figure-1).

 UTI is the most common complication of 
IC, and the current model consists of four different 
levels of UTIs that the SCI patient can go throu-
gh. This is a modification compared to the original 
model by Clark et al., however it was considered 
relevant to describe the treatment pathways in Bra-
zil. (8) In this study, we defined the following UTI 
levels: “No UTI”, “UTI treated with first line an-
tibiotics”, “UTI resistant to first line antibiotics” 
and “UTIs resistant to second line antibiotics”.  
All new IC users are simulated to have “No UTI”. 
Regardless of impairment of renal function, SCI 
patient remains subject to the same UTI risk and 
treatment (Figure-1).

 Additional adverse events considered as 
consequences of IC were the development of sep-
sis, urethral injury during catheterization and sub-
sequent urethral stricture, and formation of stones 
within the urinary bladder.

Data input
 The development of UTIs was conside-

red the key parameter in the model. A systema-
tic review of the literature was carried out with 
keywords and MeSH that covered Spinal Cord In-
juries, Hydrophilic Coated Catheters, Economics, 
Costs, Cost Analysis, and related terms for both 
English and Spanish languages in the following 
databases: The Cochrance Library, MEDLINE via 
Pubmed, Literatura Latino-americana e do Caribe 
em Ciências da Saúde (LILACS), and Centre for Re-
views and Dissemination (CRD). Further research 
was conducted on the websites of health techno-
logy assessment agencies and related institutions 
and their databases. Digital searches were comple-
mented by manual searches of bibliographic refe-
rences and abstracts of selected publications.

 This search resulted in identifying seven-
ty-seven studies. Of these, only randomized cli-
nical trials, meta-analysis, reviews, observational 
studies and economic evaluations published befo-
re May 2016 were selected. Eighteen studies met 
these inclusion criteria and were submitted for a 
complete review. The PICO (Population/Interven-
tion/Comparison/Outcome) criteria were used for 
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Figure 1 – Markov decision model – three renal stages and four urinary tract infection (uTI) levels regardless the impairment 
of renal function.

the structured question. Finally, four studies 
evaluating hydrophilic coated and uncoated 
PVC catheters met the criteria and were used for 
the cost-effectiveness study. The baseline risk 
of UTI was based on data from De Ridder et al. 
(2005) (9), Cardenas et al. (2009) (10), Cardenas 
et al. (2011) (11), and Sarica et al. (2010) (12). 
Individual data from each study were compiled 
to calculate the UTI incidence of both catheters. 
The relative risk (RR) of UTI per month between 
hydrophilic and PVC catheters was calculated 
for each one of the four studies mentioned abo-
ve. A weighted average of the relative risks was 
calculated and based on it and the reduction 
risk of UTI was determined. (Table-1).

 The analysis was limited to bladder voi-
ding through intermittent catheterization in 
the SCI population. Other methods for voiding 
dysfunction management, such as indwelling 
catheters or urostomies were not included, as 
they are associated with different risk profi les. 
We focused on IC, once the Brazilian Society 
of Urology recommends this treatment for long-
-term urinary retention patients with neuroge-
nic voiding dysfunction.

 For bacterial resistance, the first line tre-
atment was based on ciprofloxacin. The resis-
tance rate of 34% was determined by D’Addazio 
et al. (7). As second-line antibiotic, acetyl ce-
furoxime was adopted as the drug of choice for 

oral use in cases of failure in the first-line of 
antimicrobial treatment with a resistance level 
of 3.4% (13). A third-line antibiotic treatment 
was defined as ceftriaxone, through parenteral 
administration. The studies evaluated antibac-
terial resistance to community-acquired UTIs. 
For bacterial resistance rate to antibiotics, it 
was decided to use data outside of hospital set-
tings only.

 All other complications included in the 
model can be found in Table-2. For these com-
plications, the keywords and MeSH used in the 
literature search were the same previously des-
cribed for the same database. Due to a limited 
number of studies regarding these other com-
plications and their relation to different types 
of catheter, we decided to include observational 
studies, which resulted in three additional pu-
blications as listed on Table-2 (14-16).

 Within the adopted model, a state of 
quality of life that follows each adverse event 
(utility) was included. We decided to use the ori-
ginal data from The National Institute of Heal-
th and Care Excellence (NICE), since there is no 
data available for the Brazilian population (17). 
For mortality rates, the 2014 Brazilian morta-
lity board of Instituto Brasileiro de Geografi a 
e Estatística (IBGE) (18) was used. The adjust-
ment factors were based on Clark et al. (8) and 
D’Addazio et al. (7).

No renal impairment

UTI resistant to second
line antibiotic

UTI resistant to fi rst
line antibiotic

UTI treated with fi rst
line antibiotic

Renal failure

No UTI

Signifi cant renal
impairment
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Cost Data
 Costs related to UTI treatments, as well as 

the necessary materials for catheterization, were 
obtained from the Banco Nacional de Preços (19), 
except for the hydrophilic coated catheters, which 
were provided by a company in Brazil, conside-
ring the lowest individual price among catheters 
registered and approved by ANVISA (Brazilian 
Health Regulatory Agency). The consultation of a 
single local source (Banco Nacional de Preços) re-
garding the costs related to urinary tract infection 
was determined by the fact of being the aim of the 

current study to evaluate the cost-effectiveness of 
hydrophilic catheters from the perspective of the 
public healthcare system in Brazil. Banco Nacio-
nal de Preços is the sole official source used by the 
Brazilian government for budget calculation. The 
use of foreign countries’ cost data could interfere 
with the analysis and results presented here.

Costs due to lubrication, required when 
using uncoated PVC catheters, were considered 
as reusable lubricant, since this is the most com-
mon practice in Brazil, whilst the unit value of 
each lubricant package was divided by the ave-

Table 1 - urinary tract infection responding to initial antibiotic treatment.

Source Catheter type Patients 
(N)

UTI 
Incidence

Mean Follow-
up months

UTIs per 
month

Weighted 
average 1

Relative Risk
(RR): Hydrophilic 

coated vs PVC

uTI rates in the uncoated PvC catheter population

Cardenas et al. (2011) a Conventional 
PVC

114 - 3-6 0.48 54.49 -

Sarica et al. (2010) b Conventional 
PVC

21 4.00 1.5 2.67 56.00 -

Cardenas et al. (2009) c Conventional 
PVC

23 1.65 12 0.14 3.16 -

De Ridder et al. (2005) d Conventional 
PVC

61 - 12 0.38 23.18 -

Total 219

uTI rates in the hydrophilic coated catheter population

Cardenas et al. (2011) a Hydrophilic 
coated

105 - 3-6 0.48 50.30 1.00

Sarica et al. (2010) b Hydrophilic 
coated

21 1.00 1.5 0.67 14.00 0.25

Cardenas et al. (2009) c Hydrophilic 
coated

22 0.77 12 0.06 1.41 0.47

De Ridder et al. (2005) d Hydrophilic 
coated

61 - 12 0.34 20.74 0.89

Total 209

hydrophilic-coated versus conventional uncoated PvC catheter treatment effect 0.84 (16% 
reduction) 2

1 - number of patients x UTI per month
2 - mean relative risk weighted by the number of patients in each study – (RR a X N a) + (RR b X N b) + (RR c X N c) + (RR d X N d) / (N a + N b + N c + N d)
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Table 2 - Key input parameters.

Parameters Value Source/assumption

Monthly adverse event rates (conventional PvC)

Urinary tract infections 62.48% De Rider et al. (2005), Cardenas et al. (2009)
Cardenas et al. (2011), Sarica et al. (2010)

Bladder stones 0.12% Perrouin-Verbe et al. (1995),
Chai et al. (1995)

Kidney stones 0.12% Assumed same bladder stones

Urethral injury 0.19% Perrouin-Verbe et al. (1995),
Chai et al. (1995)

Urosepsis 0.32% Perrouin-Verbe et al. (1995),
Chai et al. (1995), Weld et al. (2000)

Treatment effect (hydrophilic coated vs PvC) 

Urinary tract infections 0.84 Table 1

Bladder stones 0.90 Clark et al. (2016)

Kidney stones 0.90 Clark et al. (2016)

Urethral injury 0.90 Clark et al. (2016)

Urosepsis 0.90 Clark et al. (2016)

Costs

Monthly cost, PVC catheter* R$ 74.27 Banco de Preços em Saúde (19)

Monthly cost, hydrophilic coated catheter* R$ 608.27 Market Price

Monthly cost, lubricant* R$ 132.75 Banco de Preços em Saúde (19)

Urinary tract infections, per event R$ 554.16 SIGTAP/ TABNET (20, 21)

Urinary tract infections, antibiotics** R$ 60.50 Banco de Preços em Saúde (19)

Urosepsis R$ 708.36 SIGTAP/ TABNET (20, 21)

Urethral injury R$ 605.33 SIGTAP/ TABNET (20, 21)

Kidney stones R$ 524.30 SIGTAP/ TABNET (20, 21)

Bladder stones R$ 721.95 SIGTAP/ TABNET (20, 21)

Major renal impairment, per month R$ 82.60 SIGTAP/ TABNET (20, 21)

Renal failure, per month R$ 2,589.02 SIGTAP/ TABNET (20, 21)

utility decrements

Urinary tract infection 0.060 NICE Model (17) 

Urinary tract infection, resistant 0.104 NICE Model (17) 

Kidney stones 0.050 Clark et al. (2015)

Bladder stones 0.050 Clark et al. (2015)

Urethral injury 0.104 NICE Model (17)

Urosepsis 0.160 NICE Model (17)

Major renal impairment 0.155 NICE Model (17)

Renal failure 0.250 NICE Model (17)

Mortality multipliers

Urinary tract infection 0.000 Model structure

Urinary tract infection, resistant*** 145.270 Clark et al. (2015)

Urinary tract infection, weighted**** 49.390 Calculated based on Schito et al. (2009) (13) 

Urosepsis 797.600 Clark et al. (2015)

Major renal impairment 18.000 Clark et al. (2015)

Renal failure 54.000 Clark et al. (2015)

* Assuming the practice of four catheterizations per day for bladder emptying and the use of half a tube of lubricant per catheterization (2 tubes per day)
** Antibiotic therapy – 1st line (ciprofloxacin 500 mg every 12h for 7 days, oral use; resistance rate = 34%); Antibiotic therapy – 2nd line (cefuroxime 500 mg every 12h for 7 days, oral use; 
resistance rate = 3.4%) and Antibiotic therapy – 3rd line (ceftriaxone 1 g every 12h for 7 days, parenteral).  /    *** Resistance rate to ciprofloxacin = 34%.    /    **** s 145.27*34%* + 0.00*66%
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rage volume used in each procedure, for a mean 
of four catheterizations per day. As indicated by 
the manufacturer, the volume to be inserted into 
the urethra before each catheterization is estima-
ted at 15 grams for men and 3 to 5 grams for 
women. In order to apply the relative proportion 
between sexes in the present study, it was esti-
mated the use of two tubes a day for a total of 
four catheterizations.

 The costs related to procedures, diagnos-
tic exams and treatment of adverse events were 
obtained from the SIGTAP table (20). The hos-
pitalization costs were obtained from TABNET 
data (21). Both SIGTAP and TABNET correspond 
to the official sites for consultation adopted by 
the Brazilian government in the public health-
care system. For calculation purposes, patients 
who reach the hospitalization stage cost the 
public healthcare system approximately 525.60 
BRL (Brazilian Reais) per UTI, and progression to 
sepsis costs 708.36 BRL. The list of all costs and 
sources are presented in Table-2.

Output
 Direct medical costs, life years gained 

(LYG), quality adjusted life years (QALY) and the 
number of UTIs avoided were calculated from 
the perspective of the Brazilian public healthcare 
system. An annual discount of 5% was applied 
to costs, QALY and LYG, but UTIs were not dis-
counted. All results are reported as incremental 
cost-effectiveness ratio (ICER). A deterministic 
one-way sensitivity analysis of parameters was 
performed to assess the robustness of the varia-
bles in the model. Three parameters were consi-
dered key to results and deterministic analysis: 

amount of lubricant, resistance rates to antibio-
tics and UTI rates.

 No official threshold for ICER exists for 
the Brazilian population. In the UK, this figure is 
in the range of £20,000–£30,000 per QALY, and 
in the United States the threshold is US$50,000. 
In Brazil, the ICER threshold was estimated by 
Prado as 147,000 BRL and this was the ICER 
threshold adopted for the evaluation of results in 
this cost-effectiveness study (22).

REsuLTs

 Based on the studies from De Ridder et al. 
(2005) (9), Cardenas et al. (2009) (10), Cardenas 
et al. (2011) (11), and Sarica et al. (2010) (12), the 
monthly risk of developing UTI while using unco-
ated PVC catheters was estimated in 62%, with a 
reduction by 16% while using hydrophilic coated 
catheters (Table-1).

 Within a base case primary analysis, the 
model predicts that with an additional cost of 
31,221 BRL per SCI patient within a life perspec-
tive, an IC user can live an additional 0.54 years 
with the use of hydrophilic coated catheters. In a 
Brazilian setting, the hydrophilic coated catheter is 
considered cost-effective at a level of 122,330 BRL 
per QALY for the base scenario (Table-3).

 For the secondary analysis, considering 
only UTI as an adverse event related to IC, the ICER 
values of 57,468 BRL per LYG and 122,406 BRL 
per QALY were also considered cost effective in 
the Brazilian setting (Table-4). For the secondary 
analysis with UTI as the only parameter, the results 
indicate the need for an investment of approxima-
tely 9,778 BRL per avoided UTI. Additionally, the 

Table 3 - Cost-effectiveness results of primary analysis (all adverse events).

Cost (BRL) QALYs LYG UTI

Conventional PVC 17,255 2.550 5.689 54.73

Hydrophilic coated 48,476 2.805 6.233 51.53

Incremental values 31,221 0.255 0.544 -3.20

ICER (BRL/QALY gained) 122,330 BRL per QALY

ICER (BRL/LYG) 57,432 BRL per LYG
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user will have a 6% reduction of UTIs requiring 
treatment and an increase in QALY by 0.25 within 
a life perspective.

 Three parameters were identified relevant 
to investigate in a deterministic one-way sensiti-
vity analysis (deterministic analysis): the lubrica-
tion, the bacteria resistance level and the UTI rate. 
ANVISA recommends that lubricants for uncoated 
catheters are single-use (23). Therefore, a one-way 
sensitivity analysis increases the number to four 
lubricants per day. By implementing the ANVISA 
recommendation, the incremental cost was reduced 
significantly to R$ 86,831 per QALY. Implementing 
a conservative resistance rate for ciprofloxacin of 
16.5% (24), results were still considered cost-effec-
tive at R$ 122,527 per QALY. For UTI varying rates, 
it was decided to include results from a literature 
review carried out by Li et al. (25), and one sce-
nario based on the study that has been conducted 
over a period of 10+ years on IC users by Cardenas 
et al. (10). Adopting different UTI rates, the levels 
implemented in the base scenario are highly cost-
-effective from 40,188 BRL to 76,796 BRL (Table-5).

DIsCussIOn

 The most frequent complication of inter-
mittent catheterization is urinary tract infection. 
A 12-year follow-up study showed that chronic 
or recurrent UTIs are as frequent as 42% in pa-
tients with IC (26). Throughout the last two de-
cades, the increasing rates of bacterial resistance 
to antibiotics have worried the scientific commu-
nity, and efforts have been made to reduce UTI 
rates. De Ridder et al. prospectively evaluated men 

with neurogenic bladder dysfunction due to spinal 
cord injury, and observed two times fewer symp-
tomatic infections among those using hydrophilic 
catheters (9). Cardenas et al. demonstrated that 
patients with spinal cord injury using hydrophi-
lic catheters required less antibiotic treatment for 
UTIs when compared to those using PVC catheters 
(10). In a randomized study, also with spinal cord 
injury patients monitored from the beginning of 
the rehabilitation phase, a 21% reduction rate was 
observed in the risk of UTI development in the 
initial rehabilitation phase and a delay in the oc-
currence of the first symptomatic UTI event (11). 
Forty percent of spinal cord injury patients with 
intermittent catheterization with hydrophilic ca-
theters monitored over five to nine years still pas-
sed sterile urine (27). In a systematic review with 
five studies involving 462 patients, the incidence 
of symptomatic UTI and hematuria were signi-
ficantly lower in the hydrophilic catheter group 
than in the non-hydrophilic catheter group (25).

 This study was designed to determine the 
cost-effectiveness of two different catheters used 
for patients with spinal cord injury in an intermit-
tent catheterization program. It can provide local 
IC decision-makers with a tool that captures the 
relevant costs, consequences and benefits of two 
different types of catheters in a lifetime perspecti-
ve. The model structure was based on a European 
model published in 2016, specially adapted to the 
Brazilian cost and public healthcare system (8). 
Despite no official cost-effectiveness threshold in 
Brazil, Prado et al. demonstrated that a threshold 
of up to 147,000 BRL is sufficient to consider cost-
-effectiveness in Brazil (22).

Table 4 - Cost effectiveness results of secondary analysis (uTIs).

Cost (BRL) QALYs LYG UTI

Conventional PVC 17,255 2.550 5.689 54.73

Hydrophilic coated 48,495 2.805 6.233 51.53

Incremental values 31,240 0.255 0.544 -3.20

ICER (BRL/QALY gained) 122,406 BRL per QALY

ICER (BRL/LYG) 57,468 BRL per LYG

ICER (BRL/UTI avoided) 9,778 BRL saved per UTI avoided
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Table 5 - Deterministic univariate sensitivity analysis.

Parameters Value tested ICER (BRL/QALY) Source

Deterministic results 122,330 -

Lubricant tube per day

Base case 2 - Table 2

Alternative
4 86,831 ANVISA guideline

1 140,079 Assumed

Resistance level for antibiotics

Base case
34% - D’Addazio et al. (2015), 

Table 2

Alternative
16% 122,527 Kiffer et al. (2011)

45% 122,206 Assumption

uTI reduction*

Base case 16% - Table 1

Alternative

26% 76,796 Li et al. (2013)

53% 40,188 Community data, Cardenas et 
al. (2009)

*The studies come with different UTI rates based on published information

 Considering the above-mentioned 
threshold, after analyzing all possible adverse 
events of IC (primary analysis), as well as when 
UTI was the sole parameter considered (secon-
dary analysis), the use of a hydrophilic coated 
catheter resulted in a highly cost-effective re-
sult. The deterministic sensitivity analysis reve-
aled that despite the amount of lubricant used, 
the bacteria resistance rate to antibiotics and 
different UTI reduction rates, the cost-effecti-
veness favored hydrophilic coated catheters for 
the Brazilian scenario.

 The results match those from the original 
model from Europe (8), as well as a later Japanese 
version (28), where hydrophilic coated catheters 
were proved to be cost-effective despite their hi-
gher unit price. A key difference to the original 
model by Clark et al. (8) was the implementation 
of different treatment pathways in case of bacte-
rial resistance, as well as a higher resistance level 
particularly to ciprofloxacin, the most common-
ly used antibiotic for treating UTIs in Brazil. It is 

well-known that the values of bacteria assumed in 
the current study were those based on community 
general population, and not specifically in patients 
with neurogenic bladder dysfunction. This is rele-
vant, considering that a recent study conducted 
in the United States documented that SCI patients 
have higher rates of antibacterial resistance than 
those observed in the general population (29). The 
adopted model did not consider the important as-
pect of higher antibacterial resistance levels in re-
lation to hospitals or rehabilitation centers.

It is worth noting that the inputs were 
conservative, as the model assumes that all SCI 
patients enter the model without any compli-
cations except the need for IC. SCI patients are 
usually very complex due to several comorbidi-
ties. However, to ensure the model is as objec-
tive as possible and for the purpose of simpli-
fication, it was decided to conduct the analysis 
on less complex SCI patients.

 Although the practice of reusing uncoated 
PVC catheters in Brazil is common, according 
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to the ANVISA, as well as included on the 
manufacturer’s label, the catheters are not 
intended for anything more than single use. 
A recent study involving Paralympic athletes, 
including Brazilians, showed that those with 
re-used catheters presented more than twice the 
UTI rates compared to athletes from European 
countries, where hydrophilic coated catheters 
are the standard of care (5, 30).

 According to scientific evidence, the 
hydrophilic-coated catheters have a lower fric-
tion force, as well as lower rates of hematuria 
when compared to uncoated PVC catheters (31). 
However, these differences were not incorpora-
ted into the model. It is believed that performing 
at least four to six catheterizations per day with 
uncoated catheters is likely to raise the like-
lihood of urethral trauma.

 It has been documented that lack of pre-
ference for a specific catheter can reduce com-
pliance and thereby increase the occurrence of 
catheter-related complications. Hydrophilic-coa-
ted catheters have been associated with greater 
patient satisfaction in aspects such as comfort 
and convenience when compared to uncoated 
PVC catheters (30-32). These parameters were 
not applicable in the structure of the current 
model due a lack of information regarding this 
subjective aspect in our country.

 Regarding uncoated PVC catheters, most 
of them contain softeners such as phthalates that 
may put the users at risk. Although the exposure 
to phthalates risk on the part of neither patients 
nor healthcare professionals was incorporated 
into this model, numerous investigations have 
demonstrated that with continuous exposure to 
phthalates, they will accumulate in the human 
body and therefore affect the hormones – espe-
cially in women and children (33).

COnCLusIOns

 Despite a difference in unit cost of the 
two different types of catheters, the hydrophilic-
-coated catheters seem to be cost-effective wi-
thin a lifetime perspective for SCI patients. The 
results have not considered patient, urologist 
or other healthcare professional preference and 

convenience. An analysis such as a multi-crite-
ria decision analysis would give better insight 
into the preferences of patients and healthcare 
professionals.
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Purpose: The study aims to assess the influence of the stage of chronic kidney disease 
and glomerular filtration rate on prevalence and degree of erectile dysfunction.
Materials and Methods: This transversal study, conducted from May 2013 to Decem-
ber 2015, included patients with chronic kidney disease in conservative treatment, 
stages III/IV/V. Erectile dysfunction was evaluated by the International Index of Erec-
tile Function. Data classically associated with erectile dysfunction were obtained by 
medical record review. Erectile dysfunction, degree of erectile dysfunction, and other 
main variables associated with erectile dysfunction were compared between patients 
with chronic kidney disease on conservative treatment stages III versus IV/V using the 
Chi-square test. The relationship between score of the International Index of Erectile 
Dysfunction and glomerular filtration rate was established by Pearson correlation coef-
ficient.
Results: Two hundred and forty five patients with chronic kidney disease in con-
servative treatment participated of the study. The prevalence of erectile dysfunction 
in patients with chronic kidney disease in stages IV/V was greater than in stage III. 
Glomerular filtration rate positively correlated with score of the International Index of 
Erectile Dysfunction.
Conclusions: The study suggests that chronic kidney disease progression (glomerular 
filtration rate decrease and advance in chronic kidney disease stages) worsen erectile 
function. Hypothetically, diagnosis and treatment of erectile dysfunction may be an-
ticipated with the analysis of chronic kidney disease progression.

InTRODuCTIOn

Erectile dysfunction (ED) is a persistent 
inability to attain and/or maintain an erection 
sufficient to satisfactory sexual performance (1). 
This sexual disorder should be promptly investi-
gated and treated because it may impair quality 
of life and health status of its carriers (1-3). In ED 
investigation, chronic kidney disease (CKD) is a 
frequent disorder found as a possible cause, but 

it can also be a consequence (4, 5). Curiously, ED 
seems to be forgotten and sometimes neglected in 
that health condition (6).

 Many studies have analyzed ED in pa-
tients with CKD. The ED prevalence found in these 
works was usually high (5-10). Age, depression, 
diabetes mellitus, cardiovascular diseases, dura-
tion of CKD, being married, being employed, and 
not using some antihypertensive drugs (angioten-
sin-converting enzyme inhibitors) were factors in-
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volved with ED in patients with CKD (5-10).
 Some studies specifically evaluated pa-

tients with ED and chronic kidney disease on 
conservative treatment (CKDCT) (9-14). In these 
patients, ED prevalence found was variable, but 
usually high. Among risk factors for ED, diabetes 
mellitus and time of CKD stood out (8). The role 
of CKD stages and the glomerular filtration rate 
(GFR) as risk factors on ED aroused attention be-
cause no unanimous response was found. Some 
studies show association of ED with GFR and CKD 
stages, others only in specific population Groups 
or do not establish this relationship in any way 
(8, 10, 11, 15-18). Therefore, our study evaluated 
the influence of CKD stages and GFR on the ED 
prevalence and degree to clarify this point.

MATERIALs AnD METhODs

 This transversal study, conducted from 
May 2013 to December 2015, was approved (regis-
tration no. 090/2011) by the Ethics Committee of 
the Federal University of Goiás Clinical Hospital, 
in accordance with Helsinki Declaration of 1975 
revised in 1983.

 For practical purposes, CKDCT was defi-
ned as structural or functional abnormalities of 
the kidney, present for more than 3 months, with 
health implications, in patients who did not re-
ceive renal replacement therapy, dialysis, or renal 
transplantation.

 Male patients, volunteers, heterosexuals, 
carriers of CKDCT, from two hospitals in the city 
of Goiânia (Brazil), without cognitive or commu-
nication impairment and that signed an informed 

consent form were included in this study. The pa-
tients were classified into CKD stages according to 
the criteria of the Kidney Disease Outcomes Quali-
ty Initiative (2012) (19) (Table-1). Some descriptive 
data of these patients, presented in this work, were 
submitted in another research (10).

 Patients with creatinine clearance, estima-
ted by the Cockcroft-Gault equation (20), greater 
than or equal to 60mL/min/1.73m2, or without 
data to estimate it (weight, age, or serum creatini-
ne value), were excluded.

 Patients were individually approached, 
before their scheduled medical visit, in nephrolo-
gy services, previously cited. They received a brief 
explanation about the research and were instruc-
ted to read and interpret questions about erecti-
le function of the International Index of Erecti-
le Function (IIEF). Life habits, sociodemographic 
characteristics, clinical and laboratory data were 
obtained from medical records review made by 
five researchers.

 The variables evaluated were: age, marital 
status, body mass index, systemic arterial hyper-
tension, diabetes mellitus, coronary artery disease, 
congestive heart failure, time of CKD, smoking, 
pack years of smoking, alcohol use, antihyperten-
sive numbers, antidepressants and anxiolytics use, 
hematocrit, cholesterol, high density lipid choles-
terol, low density lipid cholesterol, and triglyceri-
des.

 ED was assessed by erectile function do-
main of the IIEF (questions numbers 1 to 5 and 
15) (21). According to answers of the questions, 
patients obtained scores of 1 to 30. Patients were 
classified according to their scores as follows: no 

Table 1 - Chronic Kidney Diseases stages.

stages Glomerular filtration Rate (mL/min/m2)
I > 90
II 89-60
III a 59-45
III b 44-30
IV 29-15
V < 15

In the absence of evidence of kidney damage, stage I and II do not fulfill the criteria for Chronic Kidney Disease.
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ED (score 25 to 30); mild ED (score 19-24); mild to 
moderate ED (score 13 to 18); moderate ED (score 
7-12), and severe ED (score 1-6).

 Data were tabulated in Microsoft® Excel 
2007 and analyzed by Statistical Package for So-
cial Sciences for Windows 16. Descriptive analysis 
was done for ED and its categories (according to 
IIEF), life habits, sociodemographic characteris-
tics, and clinical and laboratory data. Categorical 
variables were assessed by ED proportion in each 
category and continuous variables by ED propor-
tion in categories created to facilitate interpreta-
tion of results. ED prevalence, ED degrees, and 
each categorical variable of patients with CKDCT 
stage III were compared with their corresponding 
stage IV/V, using Chi-square test. Severe ED was 
compared with other ED degrees in patients in sta-
ge III using the previous test. Stage IV/V patients 
were grouped and similar comparison was done. P 
equal or less than 0.05 was considered statistically 
significant. Relationship between IIEF score and 
GFR was analyzed by Pearson correlation coeffi-
cient.

REsuLTs

 The study assessed 338 patients with 
CKDCT, 245 (72.49%) patients were included and 
93 (27.51%) excluded. Mean age was 63.36±13.74, 
67.16±14.43, and 66.52±12.27 years in stages III, 
IV, and V, respectively. Creatinine clearance (es-
timated) means were 33.34, 23.07, and 12.14mL/
min/1.73m2 in same stages, respectively. CKD sta-
ges, ED, and severe ED distribution of patients are 
presented in Figure-1. In patients with CKD stage 
IV/V, severe ED frequency was higher than in other 
ED degrees. In patients with CKD stage III, severe 
ED frequency also showed this behavior (Figures 2 
and 3).

 Potential factors that can influence erec-
tile function occurred in similar frequency in pa-
tients with CKD stage III and IV/V. Only body 
mass index was not similar between them (Ta-
ble-2).

 ED proportion in patients with CKD sta-
ge III was lower than in stage IV/V (Figure-4). 
However, proportion of severe ED did not differ 
between these stages (stage III versus stage IV/V). 

Table 2 - Patients with chronic kidney disease on 
conservative treatment, stage III versus stage Iv/v. 
Pairing among main variables that could influence erectile 
function.

Variable

Chronic kidney disease (stage) 
a

P-values *
III IV/V

n % n %
Age ≥ 50 years 109 84.5 101 87.1 0.566

Married status 86 66.7 64 55.2 0.065
Body Mass Index 
≥ 25

72 56.3 50 43.5 0.047

Arterial 
hypertension

107 82.9 99 85.3 0.608

Arterial 
hypertension ≥ 
10 years

61 57.5 51 53.7 0.582

Diabetes 49 38.0 35 30.2 0.198
Diabetes ≥ 10 
years

34 72.3 27 79.4 0.466

Coronary artery 
disease

22 17.3 15 13.3 0.386

Congestive heart 
failure

14 11.0 13 11.5 0.906

Chronic renal 
disease ≥ 10 
years

18 15.3 23 20.5 0.296

Active smoker b 9 7.0 15 12.9 0.117
Pack-year index 
≥ 20

57 65.5 51 64.6 0.897

Current alcohol 
user c 22 17.1 13 11.2

0.192

Antihypertensive 
≥ 4

21 16.3 22 19.0  0.581

Anxiolytic 10 7.8 4 3.4 0.147

Antidepressant 14 10.9 9 7.8 0.407
Hematocrit ≥ 
30%

122 95.3 104 89.7 0.091

Cholesterol ≥ 200 
mg/dL

29 23.6 30 27.3 0.517

Cholesterol HDL 
< 40 mg/dL

55 44.4 57 52.8 0.200

Cholesterol LDL 
≥ 130 mg/dL

27 22.1 27 25.5 0.554

Triglycerides ≥ 
150 mg/dL

50 40.0 41 37.3 0.668

* Estimated by chi-square test; a Classification according to Kidney Disease 
Outcomes Quality Initiative; P = Statistical significance; b Patients that smoked 
more than 100 cigarettes in any time of life and actually smoke; c Regular use of 
alcohol.
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Figure 1 - Erectile dysfunction and the proportion of severe degree in each stage.

Figure 2 - Comparison of severe versus moderate, mild to moderate, and mild erectile dysfunction in patients with CKD on conservative treatment 
in stage III. 

Estimated by chi-square test; P=Statistical significance; CKD=Chronic Kidney Disease.
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Figure 3 - Comparison of severe versus moderate, mild to moderate, and mild erectile dysfunction in patients with CKD on conservative treatment 
in stage Iv/v. 

Estimated by chi-square test; P=Statistical significance; CKD=Chronic Kidney Disease.

Figure 4 - Comparison of erectile dysfunction among patients with chronic kidney disease on conservative treatment in stage III versus Iv/v.

Estimated by chi-square test; P=Statistical significance; CKD=Chronic Kidney Disease; IIEF=International index of erectile function.
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The same also occurred with other ED degrees 
(mild, mild to moderate, and moderate) (Figure-5).

 Increase of IIEF score followed the increase 
of GFR with a weak relationship (Figure-6).

DIsCussIOn

 The first reference of sexual disorder pre-
valence, in patients with CKDCT, estimated 9% in 

Figure 5 - Comparison of category of erectile dysfunction among patients with chronic kidney disease on conservative treatment in stage III versus 
Iv/v. 

Estimated by chi-square test; P=Statistical significance; CKD=Chronic Kidney Disease; IIEF=International index of erectile function.

Figure 6 - Relationship of International Index of Erectile Function score and glomerular filtration rate. 

P=Statistical significance; r=Pearson correlation coefficient.
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both sexes (12). Other works have evaluated erec-
tile function in uremic patients under conservative 
treatment. Usually, the ED prevalence found was 
higher than that found in the first reference. In 
addition, research mostly showed severe ED more 
frequently than other ED classifications (mild, 
mild to moderate, and moderate ED) (8, 9, 11-14, 
22). ED prevalence was 40% in a study of 25 male 
uremic patients on conservative treatment (13). 
Research with 53 men in CKD reported erectile 
disorders in 41.5% of them, before starting hemo-
dialysis (14). One study found ED in about 30% of 
all uremic patients under conservative treatment 
(9). ED was observed in 76.5% of 81 outpatients 
in a study of men with CKDCT stages III, IV and 
V. ED was mild, mild to moderate, moderate, and 
severe in 29.6%, 18.5%, 16%, and 12.3% of the 
patients, respectively (8). ED prevalence was 84% 
in a research in which 26 patients had estimated 
GFR between 15 and 90/min/1.73m2 (8). Work 
that analyzed 15 pre-dialysis men with ED showed 
severe ED in 20% of them (22). The present stu-
dy evidenced high ED prevalence in patients with 
CKDCT, and to make matters worse, more than a 
half of patients in this work with ED and CKDCT, 
in stage V, had severe ED.

 Some studies registered influence of CKD 
stages and GFR on erectile function (10, 12, 15, 
17, 18, 23). Apparent worsening or worsening of 
sexual function, with progression of uremia, was 
reported by 137 (48%) of 287 men on hemodialy-
sis, before starting this treatment (12). Forty-five 
percent of 32 male married patients on dialysis 
reported sexual potency decrease, after onset of 
renal disease (23). Direct correlation between IIEF 
and GFR, in outpatients with CKD, stages III and 
IV, was showed in preliminary results (18). Analy-
sis of 183 men undergoing coronary angiography, 
to detect acute myocardial infarction, found ED 
correlating with lower GFR, in patients with single 
arterial coronary disease (15). Patients with type 
2 DM had ED associated with albuminuria and 
lower GFR levels (17). Adult male patients with 
ED and chest pain, presumably of coronary origin, 
had a worse GFR (24). As the severity of the ED 
increased, a more severe decrease in the creatini-
ne clearance occurred in male subjects with chest 
pain (25). Observational research involving 270 

consecutive hypertensive male patients showed a 
significant correlation between the ED score and 
GFR (26). Work with a primary aim of investigating 
risk factors of obstructive sleep apnea demonstra-
ted that patients with ED had lower GFR (27).

 Influence of CKD stages and GFR in erecti-
le function is not always found. ED was observed 
in 72.3%, 81.5%, and 85.7% of 81 outpatients with 
CKD stages III, IV, and V, respectively. These ED 
rates were not statistically different (8). Male pa-
tients with estimated GFR between 15 and 90mL/
min/1.73m2 (26 patients) were compared with 
age-matched controls (20 patients) with estimated 
GFR equal or greater than 90mL/min/1.73m2. ED 
was found in 84% and 75% of patients, respec-
tively. These different ED rates did not represent 
statistical difference (11). Patients with type 2 dia-
betes had ED associated with microangiopathy and 
diabetic retinopathy, but not with the GFR levels 
(16). A single-center, prospective cross-sectional 
study with non-diabetic male patients, stage III 
and IV CKD did not find ED associated with GFR 
(28). Male patients from a peritoneal dialysis cen-
ter had daily urine volume positively associated 
with ED but not with the GFR (29).

 The present study found lower GFR levels 
and/or more advanced stages of CKD associated 
with worse erectile function. Some works have sho-
wn that worse kidney function increases the chance 
and severity of sexual disorders (12, 15, 17, 18, 23). 
Association of CKD and ED could be explained as a 
consequence of injuries caused directly or indirec-
tly by CKD. CKD can interfere directly with erectile 
function by decreasing penile arterial blood flow, 
affecting penile venous leakage due to shunts, al-
tering penile smooth muscle function, and causing 
hormonal disturbances and/or neurogenic dysfunc-
tion (30). Indirectly, CKD impairs erectile function 
by requiring use of medications with many side 
effects (including ED) or linked to diabetes mellitus 
and/or systemic arterial hypertension, conditions 
that lead to endothelium dysfunction causing CKD 
and ED (1, 3, 8, 9, 30, 31).

 Assuming conditions resulting from CKD 
that directly cause damage to erectile function are 
magnified in the more advanced disease, it could 
also be assumed that the more severe the CKD is, 
the greater severity and frequency of ED. Another 
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hypothesis is that the more serious, poorly treated, 
or uncontrolled diabetes and/or hypertension are, 
the more serious the CKD and ED resulting from 
them are. Therefore, the studied patients with CKD 
stages IV/V may had higher ED prevalence than 
patients with CKD stage III, because the first are 
more expose to directly deleterious effects of CKD 
in the penis or could have worse, more poorly tre-
ated or uncontrolled diabetes and/or arterial sys-
temic hypertension than patients with CKD stage 
III. The present work did not evaluate severity and 
control of diabetes or arterial systemic hyperten-
sion, a limitation of the study.

 The work has other characteristics that 
may have affected the results. This is an observa-
tional study. Therefore, association among studied 
variables can be found, but causal relationships 
cannot be proved among them. Non-random sam-
ples were used in this work, thus the samples may 
have been subject to bias. Evaluation of some 
variables cited as influential in erectile function 
(prolactin, testosterone, and zinc levels, etc.) was 
not performed in the present research (32, 33). 
These unevaluated variables might not have been 
equally distributed between patient Groups com-
pared (stage III versus IV/V) in the study. Thus, ED 
prevalence in the groups could have been altered.

COnCLusIOns

 In conclusion, this study suggests that CKD 
progression (GFR decrease and advance in CKD 
stages) worsen erectile function. Hypothetically, 
diagnosis and treatment of ED may be anticipated 
with the analysis of CKD progression. Therefore, 
activity and sexual health may be preserved or re-
-assumed by CKD patients, and their quality of life 
may be improved.

LIsT OF ABBREvIATIOns

ED = Erectile dysfunction
CKD = Chronic kidney disease
CKDCT = Chronic kidney disease on conservative 
treatment
GFR = Glomerular filtration rate
IIEF = International index of erectile function
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Introduction: The development of new surgical techniques and medical devices, like 
therapeutical multimodal approaches has allowed for better outcomes on patients with 
rectal cancer (RCa). Owing to that, an increased awareness and investment towards 
better outcomes regarding patients’ sexual and urinary function has been recently 
observed.
Aim: Evaluate and characterize the sexual dysfunction of patients submitted to surgi-
cal treatment for RCa.
Materials and Methods: An observational retrospective study including all male pa-
tients who underwent a surgical treatment for RCa between January 2011 December 
2014 (n=43) was performed, complemented with an inquiry questionnaire to every 
patient about its sexual habits and level of function before and after surgery.
Discussion: All patients were male, with an average of 64yo. (range 42-83yo.). The 
surgical procedure was a rectum anterior resection (RAR) in 22 patients (56%) and 
an abdominoperineal resection (APR) in 19(44%). Sixty three percent described their 
sexual life as important/very important. Sexual function worsening was observed in 
76% (65% with complains on erectile function, and 27% on ejaculation). Fourteen 
patients (38%) didn’t resume sexual activity after surgery. Increased age (p=0.007), sur-
gery performed (APR) (p=0.03) and the presence of a stoma (p=0.03) were predictors of 
ED after surgery. A secondary analysis found that the type of surgery (APR) (p=0.04), 
lower third tumor’s location (p=0.03) and presence of comorbidities (p=0.013) (namely, 
smokers and diabetic patients) were predictors of de novo ED after surgery.
Conclusions: This study demonstrated the clear negative impact in sexual function 
of patients submitted to a surgical treatment for RCa. Since it is a valued feature for 
patients, it becomes essential to correctly evaluate/identify these cases in order to offer 
an adequate therapeutical option.

InTRODuCTIOn

Colorectal cancer is one of world’s most fre-
quent neoplasms, ranked in third in Portugal (1). Al-
most 10% of cancer survivors underwent a surgical 
treatment for their colorectal cancer (2). Presently, 
multimodal treatment is the gold standard, which ge-

nerally includes some surgical approach. Owing to 
better outcomes from treatments available, and also 
to earlier stage at diagnosis, these patients have in-
creased survival. 

According to this, colorectal cancer 
treatment’s aim is focused not only on disease con-
trol, but also on minimizing treatments’ side effects.

Vol. 44 (1): 141-149, January - February, 2018

doi: 10.1590/S1677-5538.IBJU.2017.0318

Keywords:
Surgical Procedures, Operative; 
Rectal Neoplasms; Diagnosis

Int Braz J urol. 2018; 44: 141-9

_____________________
Submitted for publication:
May 29, 2017
_____________________
Accepted after revision:
October 30, 2017
_____________________
Published as Ahead of Print:
November 29, 2017



ibju | Impact on sexual functIon of surgIcal treatment In rectal cancer

142

Pelvic surgery is one of the most common 
causes of urinary and sexual dysfunction, both in 
men and women. Every patient undergoing a sur-
gical excision of rectal cancer (whether an abdo-
minoperineal resection (APR) or a rectal anterior 
resection (RAR)) will be at risk for these side effects.

 Interestingly, 20-40% of these patients do 
not restart sexual life after surgery and 23-69% 
of men identify a de novo sexual dysfunction (3-
5). Neuronal injury is the classic explanation for 
the observed dysfunction. However, other factors 
like altered body image related to intestinal stoma 
or some side effects related to chemotherapy and 
radiotherapy may also play a role (6).

 During many years, the surgical technique 
described by Miles (7) (abdominoperineal resec-
tion) has been the only option available for tre-
ating these patients. It is reported to be related 
to 44% of post-operative erectile dysfunction (8). 
More recently, with the development of new surgi-
cal techniques and new medical devices, the mor-
bidity related to colorectal cancer surgical treat-
ment has significantly decreased, mainly because 
of the adoption of RAR to excise upper two-thirds 
of rectum. It has been with the concept presented 
by Heald and Ryall (9), the total mesorectal exci-
sion (TME), that an improvement in disease-free 
survival rate and in urinary and sexual dysfunc-
tion has been observed.

 The autonomic nervous system plays a 
major role in sexual and urinary function. Sym-
pathetic system, through the superior hypogas-
tric plexus and the hypogastric nerves that runs 
para-aortic and on the posterolateral mesorectal 
surface, is associated to ejaculation and urinary 
continence mechanism. Parasympathetic system, 
through the inferior hypogastric plexus, the pelvic 
and cavernous nerves, which are located laterally 
in pelvis at the level of the rectal lower third, is 
involved in the entire erection and micturition 
mechanisms. According to this, all surgical proce-
dures in pelvis are related to some degree of dys-
function of these systems.

 Some surgical techniques with nervous 
preservation have been proposed with the aim at 
decreasing these effects. Walsh and Mostwin (10), 
in 1984, have described the preservation of caver-
nous nerves in radical prostatectomy, which have 

accomplished an increase in the erectile function 
of these patients. However, this principle is still 
seldom applied and studied in other pelvic sur-
geries. On the other hand, there are some cases 
where there are some factors that do not allow 
the application of that preservation, like a lo-
cally advanced tumor or some anatomic indivi-
dual variability.

 Besides the clear evidence of real negative 
impact of these surgical techniques (whether APR 
or RAR) in sexual and urinary function, only a 
few articles have studied this subject. It seems that 
APR is significantly associated with higher sexual 
dysfunction rates than RAR. In a prospective stu-
dy, Sendur et al. (11) presented a post-operative 
erectile dysfunction rate after colorectal neoplas-
tic surgery of 83%. Risk factors already described 
are increased age, presence of stoma, radiotherapy, 
technique applied (11), tumor stage and surgeon’s 
experience (12).

 This study aims to evaluate sexual dys-
function after surgical treatment for rectal cancer, 
and to identify which risk factors may predict this 
side effect after surgery.

MATERIALs AnD METhODs

An observational retrospective study was 
performed including all male patients who un-
derwent a surgical treatment for colorectal cancer 
between January 2011 and December 2014 (n=43) 
in Centro Hospitalar de Vila Nova de Gaia/Espi-
nho. Data on demography, tumor location and 
stage, surgical technique, comorbidities and post-
-operative complications were collected from their 
medical records.

Afterwards, an inquiry questionnaire was 
made to every patient about its sexual habits and 
level of function before and after surgery, using 
the International Index of Erectile Function in its 
short form (IIEF-5). All questionnaires were ap-
plied by the same operator (follow-up of 21±12 
months).

Inclusion criteria were male gender, surgical 
technique (APR or RAR), sexually active before sur-
gery and with cognitive ability to answer the questio-
nnaire. Emergent procedure, terminal state and death 
at the time of this study were the exclusion criteria.
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A descriptive analysis was performed, defi-
ning population demographics and comorbidities. 
ED was defined as an IIEF-5 score lower than 22.

A comparative analysis was also perfor-
med between patients with and without erectile 
dysfunction (ED) after the surgery. A sub-analy-
sis focused on patients without pre-operative ED 
(n=23) was made to compare those who did not 
experience any decrease in their sexual function 
with the ones who developed a de novo ED.

Continuous data were described using 
mean (standard deviation), and categorical data 
were expressed as numbers (frequencies). Catego-
rical data were compared using Pearson χ2 test 
and continuous variables with Student t-test. A 
matched-pairs analysis was conducted to evaluate 
possible differences between the pre- and post-
-operative data, by means of the McNemar test. 
Odds ratio, adjusted to a multivariate analysis, ex-
plored associations between patient’s characteris-
tics and post-operative ED.

A two-sided p value <0.05 was considered 
as statistically significant. Statistical calculations 
were performed using SPSS®, version 23.0 (SPSS 
Inc., Chicago, IL, USA).

REsuLTs

Between January 2011 and December 2014, 
122 male patients with rectal cancer were submit-
ted to surgical treatment. A total of 79 patients 
were excluded: trans-anal excision (4 patients), 
surgery in emergency setting (2 patients), cogni-
tive status disturbances (dementia, psychiatric di-
sease, end-stage disease) precluding to answer the 
questionnaire (11 patients), sexually inactive (14 
patients), not willing to participate in the study (6 
patients) and deceased patients (42 patients). The 
remaining 43 patients were included in this study. 
The demographics and baseline characteristics of 
these patients are resumed in Table-1.

The surgical procedure included a rectum 
anterior resection (RAR) in 22 patients (56%-17 
with open approach, and 5 with laparoscopic ap-
proach) and an abdominoperineal resection (APR) 
in 19 (44%, 10 open and 9 laparoscopic). Tumor 
location was in the upper third of the rectum (de-
fined as 10-15cm from anal margin) in 33%, in 

the middle third (5-10cm from middle margin) in 
34% and in the lower third (<5cm from anal mar-
gin) in 33%. Most cases were at stage III (72%), 
with 23% at stage II and only 5% at stage IV. A 

Table 1 – Baseline characteristics of patients included in 
the sample.

Age (years), mean±SD 64±10

BMI (kg/m2), mean±SD 27±4

Comorbidities, %

Type 2 DM 33

Smoker 33

Follow-up(months), mean±SD 21±12

surgical technique, %

RAR 56

APR 44

surgical approach, %

Classic 67

Laparoscopic 33

Tumor location, %

Upper third 33

Middle third 34

Lower third 33

Tumor stage (AJCC), %

II 23

III 72

IV 5

Length of stay (days), mean±SD 10±7

neoadjuvancy, %

CT + RT 44

RT alone 5

Adjuvancy, %

CT + RT 19

CT alone 65

Colostomy, % 51

Complications (Clavien-Dindo ≥ III), % 9

sD = standard deviation; BMI = Body Mass Index; DM = Diabetes 
Mellitus; RAR = Rectal anterior resection; ARP = Abdominoperineal 
resection; AJCC = American Joint Committee on Cancer; CT = 
Chemotherapy; RT = Radiotherapy
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multimodal approach was common with a neoad-
juvant treatment being offered to 49% of patients 
(44% with radiotherapy plus chemotherapy appro-
ach and 5% with only chemotherapy). The average 
time interval between the end of these treatments 
and the surgery was 7.5 (±1.4) weeks. Adjuvant 
treatment was applied to 84% of patients (65% 
with only chemotherapy and 19% with radiothe-
rapy plus chemotherapy). About half of the pa-
tients ended with a stoma (46% permanently and 
5% temporarily). An early second surgery owing 
to post-operative complications was needed in 4 
(9%) patients. The average follow-up time was 21 
(±12) months.

The importance of sexual life for each 
patient can be seen in Table-2, with 7% consi-
dering it “without importance”, 12% “with little 
importance”, 15% “important”, 34% “with much 
importance” and 32% considered it “the most im-

portant”. Almost two thirds of the patients main-
tained an active sexual life after surgery. In 71% 
of patients some degree of change in sexual func-
tion has been observed, with 62% reporting some 
erectile impairment and 24% some ejaculatory 
impairment. Stoma presence have been described 
as a limiting factor by 39% of patients.

The evaluation of pre-operative sexu-
al function (Figure-1) detected that 44% of pa-
tients already had some symptoms (average IIEF-5 
19.54±5.8). However, after surgery, that percen-
tage increased to 78% (average IIEF-5 12.27±6.8, 
p=0.007). Data reporting ejaculatory function has 
been excluded since many patients were not able 
or found it very hard to answer to those questions 
(mainly those with ED).

Univariate analysis (Table-3) compared 
patients with and without ED after surgery and 
found differences in these groups regarding their 
age (p=0.007), surgery performed (p=0.03) and 
the presence of a stoma (p=0.03). A multivariate 
analysis (model including age, surgery performed, 
presence of stoma) was then performed in order to 
identify those factors that independently influen-
ced the presence of post-operative ED and it reve-
aled that only age was a predicting factor for it, 
with an OR of 1.145 (p=0.008).

Table 2 – Patients’ perception about importance of sexual 
activity and changes of sexual function after surgery – 
results of a self-evaluation tool.

Importance of sexual activity, %

Not important 7

With little importance 12

Important 15

With much importance 34

The most important 32

Post-operative sexually active patients, % 63

IIEF-5 pre-op 19.5±5.8

IIEF-5 post-op 12.3±6.8

noticed post-operative change, % 71

ED alone 43

EjD alone 7

ED+EjD 17

Lower SD alone 2

ED+Lower SD 2

Global ED 62

Colostomy (experienced as a limiting factor)a, % 39

IIEF = Internation Index of Erectile Function; ED = Erectile dysfunction; EjD = 
Ejaculatory dysfunction; sD = Sexual drive.
a n=18

Figure 1 - self-assessment of erectile function - comparison 
between pre and post-operative

Severe ED (1-10)
Moderate ED (11-16)
Mild-Mod ED (17-21)
Mild ED (22-25)
No ED (25)

100%

80%

60%

40%

20%

0% p < 0.00018

IIEF - 5 Pre-op IIEF - 5 Post-op 

Pre-op = pre-operative;
Post-op = post-operative

* McNemar’s test for matched-pairs comparison 
between the pre- and post-operative data
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Another analysis (Table-4) focused in tho-
se patients without pre-operative ED (n=23) was 
performed, in order to characterize the variables 
associated with the development of de novo pos-
toperative ED. It revealed that APR (p=0.04), lower 
third tumor’s location (p=0.03) and presence of 
comorbidities (p=0.013) (namely, smokers and dia-
betic patients) were predictors of de novo ED after 
surgery. Another multivariate analysis (model in-
cluding surgery performed, tumor’s level, presence 
of comorbidities, presence of colostomy) was then 

performed in order to identify those factors that 
independently influenced the presence of de novo 
ED and it revealed that only the presence of co-
morbidities was a predicting factor for it, with an 
OR of 21.93 (p=0.046).

DIsCussIOn

This study presents the impact of rectal 
surgery for oncologic purposes on sexual function 
of male patients. In fact, 71% experienced some 

Table 3 – univariate and multivariate* analysis comparing characteristics of patients with and without post-operative 
erectile dysfunction

Post-operative ED (n=33) Without post-operative ED (n=10)

Age (years), mean±SD 66.3±9.5 57.2±6.6
p=0.007
p*=0.008

BMI (kg/m2), mean±SD 27.2±4.3 26.1±3.9 N.S.

surgery, %

RAR 55 10 p=0.026

APR 45 90 p*=0.136

Tumor location, %

Upper third 30 40

N.S.Middle third 34 40

Lower third 36 20

Technique, %

Open 70 60
N.S.

Laparoscopic 30 40

Length of stay (days), mean±SD 10.5±7.6 9.3±7.1 N.S.

Comorbidities (DM + Smoker), % 79 70 N.S.

RT, % 66 60 N.S.

CT, % 81 90 N.S.

Colostomy, % 60 20
p=0.034
p*=0.527

Complications (Clavien-Dindo>III), % 6 20 N.S.

Consider sexual life as important, % 75 100 N.S.

Follow-up (months), mean±SD 23±11 15±11 N.S.

ED = Erectile dysfunction; sD = standard deviation; OR = Odds ratio; CI = confidence interval; BMI = Body mass índex; RAR = Rectum anterior resection; APR = 
Abdominoperineal resection; n.s = Non-significant; DM = Diabetes mellitus; RT = Radiotherapy; CT = Chemotherapy

*Multivariate analysis (logistic regression including age, surgery and colostomy) 
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difference in their sexual habits. Probably the 
most alarming result is that 37% of patients did 
not resumed their sexual life.

Oncologic treatment outcomes usually 
consider only mortality rates or disease-free survi-
val. However, owing to the success of these treat-
ments, nowadays an investment on patient’s qua-
lity of life is observed. It is precisely in that setting 
that sexuality is considered to be a major topic 
regarding an evaluation on someone’s quality of 

life (13). The results that are presented support this 
thesis, since 81% of patients consider sexual life 
as being “important”, “with much importance” or 
“the most important”.

Amongst the dysfunctions that were 
found, erectile dysfunction (ED) represented the 
most common one. Considering the average age 
of this group of patients (64 years), the pre-sur-
gical rate of ED (45%) is considered normal. No-
netheless, the increase in this rate after surgery 

Table 4 –  univariate and multivariate* analysis including only patients without pre-operative erectile dysfunction(ED) – 
comparison of characteristics of patients with de novo post-operative ED and patients without ED

Post-operative de novo ED (n=14) Without post-operative ED (n=9)

Age (years), mean±SD 61.1±11.0 57.2±6.6 N.S.

BMI (kg/m2), mean±SD 25.7±3.6 26.1±3.9 N.S.

surgery, %

RAR 43 11 p=0.040

APR 57 89 p*= 0.98

Tumor location, %

Upper third 7 44 p=0.030

Middle third 36 33 p*=0.452

Lower third 57 22

Technique, %

Open 64 56
N.S.

Laparoscopic 36 44

Length of stay (days), mean±SD 11.4±11.4 9.5±7.5 N.S.

Comorbidities (DM + Smoker), % 78 21
p=0.013
p*=0.046

RT, % 64 56 N.S.

CT, % 86 89 N.S.

Colostomy, % 57 22
p=0.197
p*=0.98

Complications (Clavien-Dindo>III), % 22 14 N.S.

Consider sexual life as important, % 93 100 N.S.

Follow-up (months), mean±SD 22+13 15+11 N.S.

ED = Erectile dysfunction; sD = standard deviation; OR = Odds ratio; CI = confidence interval; BMI = Body mass index; RAR = Rectum anterior resection; APR = 
Abdominoperineal resection; n.s = Non-significant; DM = Diabetes mellitus; RT = Radiotherapy; CT = Chemotherapy

* Multivariate analysis (logistic regression including surgery, tumor location and presence of colostomy) 
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is notorious - approximately 80%. The cause of 
this dysfunction is considered to be multifactorial, 
since factors like altered body image perception 
(mainly in patients with a stoma) (14, 15) and 
radiotherapy (16) seems to have some influen-
ce. However, probably it is the neuronal injury 
(chiefly at the parasympathetic nervous system, 
at the inferior hypogastric plexus level (6, 17)) 
that most contributes to this impairment, reve-
aling that the adoption of surgical techniques 
with vasculo-nervous preservation when feasi-
ble, may also be important to improve outcomes. 
In this study, increased age, surgical technique 
and the presence of a stoma revealed some de-
gree of association with the presence of ED post-
-operatively. Interestingly, only 49% consider the 
stoma to be an important factor. When trying to 
define the weight of each variable for the outco-
me of “post-operative ED” it was found that age 
was the only independent factor, with an estima-
te doubling risk of developing ED after surgery 
for each decade of age.

Since this analysis could be biased by a 
high percentage of patients already with ED in 
the preoperative setting, a secondary analysis 
managed to define risk factors for developing an 
ED secondary to surgery. It was found that those 
risk factors were the type of surgery, the level of 
tumor in the rectum and the presence of comor-
bidities. The type of surgery itself was already 
predictable to be a risk factor. Also the tumor 
level, since it influences directly the surgery ap-
proach, coincident to what other groups revealed 
(11). A difference in these results is mainly the 
importance of comorbidities for the outcome of 
this surgery. In the multivariate model it became 
stressed that type 2 Diabetes Mellitus and/or to-
bacco smoker, when present, increased 21 times 
the risk of a patient developing ED.

Another remarkable finding is that the 
surgical approach (open or laparoscopic) and the 
neoadjuvant or adjuvant therapies have not sho-
wn any association with a de novo ED, in this 
study. Minimally invasive techniques (both la-
paroscopic or robotic-assisted) seem promising, 
however additional studies are lacking to de-
monstrate any significant benefit towards a bet-
ter sexual performance after surgery.

These results are similar to others pre-
sented by other groups, but to our knowledge, 
this is the first that shows a strong relationship 
between diabetes or tobacco abuse and the de-
velopment of de novo ED after surgery.

This study, however, has many limita-
tions. First, the small number of cases - similar 
to other series published, this is an issue that 
limits the statistical power of the conclusions. 
The absence of an independent association with 
established risk factors for de novo ED, mainly 
the tumor location (lower third), the APR techni-
que and radiotherapy is elucidative of this issue. 
Larger studies are lacking in order to confirm 
results purposed by the different studies availa-
ble. Second, the study design - as a retrospecti-
ve study it is contaminated with many bias, like 
selection bias (since only patients that survived 
at the time of the study were included) and it 
does not allow to generalize these conclusions 
to all patients that went through these surgical 
approaches. Third, sexual function whether pre- 
or post-operative may not be completely trus-
tworthy, since it was reported retrospectively by 
patients, and at different post-operative time.

The number of articles on this topic is 
increasing recently, however there is a long way 
to be traveled in order to achieve proper and de-
finitive conclusions. Ideally, a multicenter ran-
domized prospective study with a larger sample 
would answer many questions raised by many 
groups studying this topic, chiefly which would 
be the risk factors that highly increased the rate 
of de novo ED.

The simple detection of this impairment 
does not imply an increase in the actual quality 
of life of these patients. One of the major goals 
of this study was to try to define which patients 
would be at the higher risk to develop a de novo 
ED. Every patient must be aware of the risks 
and consequences of each procedure. However, 
since usually the sexual life is considered to be 
a sensible topic, it is expected to be the doc-
tor to ask the patient about this domain instead 
of passively waiting for the patient to expose 
their complains. As a matter of fact, the correct 
identification of a patient with sexual dysfunc-
tion allows the physician to correctly direct him 
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to proper treatment or even an evaluation on a 
Urology / Andrology consultation. The neuronal 
injury mechanism previously exposed explains 
the partial inefficacy of oral 5-phosphodiestera-
se inhibitors. Regarding studies on patients after 
a radical cystoprostatectomy or a radical pros-
tatectomy, the adoption of “penile rehabilita-
tion” before and after surgery may increase the 
sexual function indexes of these patients (18, 
19) and might play a role in patients submitted 
to rectal cancer surgeries.

COnCLusIOns

Sexual dysfunction represents a common 
side effect in patients submitted to colorectal 
cancer surgery. Besides the high prevalence of 
previous sexual impairment related to the age 
of these patients, the negative impact in sexual 
function of this surgical treatment was clearly 
demonstrated in the present study.

The RAR approach to excise rectal tu-
mors from the lower third (in comparison to 
ARP) has significantly improved morbidity ou-
tcomes in these patients, as shown in this study. 
The presence of comorbidities (type 2 diabetes 
mellitus and smoker patients) was an indepen-
dent risk factor for the development of de novo 
post-operative ED.

It becomes essential to correctly evaluate 
and identify these patients post-operatively in 
order to offer an adequate therapeutic approach.
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All subjects gave their informed consent 
for inclusion before they participated in the stu-
dy. The study was conducted in accordance with 
the Declaration of Helsinki, and the protocol 
was approved by the Ethics Committee of Cen-
tro Hospitalar de Vila Nova de Gaia/Espinho.
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use of photodynamic inactivation for in vitro reduction of 
prevalent bacteria in fournier’s Gangrene
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Fournier’s Gangrene (FG) is an infectious disease caused by several synergic microbes, 
with high morbidity and mortality rates; therefore, the search for new less invasive and 
mutilating treatments, with faster recovery, has been proposed. Surgical intervention, 
the use of several systemic and topic antibiotics, and hyperbaric oxygen therapy are 
currently the best approach for the treatment of these patients. The use of Photody-
namic Inactivation (PDI) aims to lower morbidity and mortality, by reducing bacterial 
microbiota and speeding wound healing. In the present study, viable bacteria were 
separated in four groups: Group L-/F- (no irradiation with red laser and absence of me-
thylene blue photosensitizer), Group L-/F+ (no irradiation with red laser and presence 
of methylene blue), Group L+/F- (irradiation with red laser and absence of methylene 
blue) and L+/F+ (irradiation with red laser associated to methylene blue). In all groups, 
exposure time to treatment was 5, 10 and 15 minutes. The concentration of methylene 
blue photosensitizer was 0.1mg/L, and the dose of red laser (660nm wave length) was 
176.9mW/cm2. Following irradiation, the reduction of number of bacteria was evalua-
ted, and the results were expressed in colony forming units (CFU) and as exponential 
reduction. As the main results, in the L+/F+ group, there were no Clostridium perfrin-
gens and Staphylococcus aureus CFUs and there was a reduction of Escherichia coli 
that was not observed in the other groups.

InTRODuCTIOn

Fournier’s Gangrene (FG) is a polymi-
crobial infection caused by several aerobic and 
anaerobic microorganisms, that, synergistically, 
causes a necrotizing fasciitis, involving geni-
tals, perineum and perianal region (1, 2). The 
most common microorganisms of FG are: gram 
positive aerobes, in special Staphylococcus au-
reus, Staphylococcus epidermidis, Streptococ-
cus viridans and Streptococcus faecalis. Among 
anaerobes, the most common are Bacteroides 
fragilis, Bacteroides melaninogenicus, Gram po-

sitive coccus and Clostridium sp. Among Gram 
negative aerobes, it is observed the presence of 
Escherichia coli, Klebsiella pneumoniae, Pseu-
domonas aeruginosa and Proteus mirabilis. 
Synergistically, these bacteria act by different 
mechanisms and rapidly disseminates the infec-
tious process (3).

 Among microorganisms that cause FG, 
the most frequent isolated aerobes are: Esche-
richia coli, Klebsiella pneumonie and Staphylo-
coccus aureus, and the most frequent anaerobes 
are Bacteroides fragilis and Clostridium species 
(4). Aside from bacteria, other microorganisms 
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such as fungus, yeasts and virus may be present 
in FG and this fact is leading many researchers 
to search for alternative therapies to efficiently 
eliminate these pathogens. Photodynamic treat-
ment (PDT) may represent an efficient treatment 
to eliminate these germs (5). Recent studies 
show that Photodynamic Inactivation (PDI) may 
be a viable alternative, since the action mode of 
photosensitizer (PS) over microbial cells is ma-
rkedly different from the typical action of most 
antibiotic drugs (6).

 PDI is based on topic or systemic admi-
nistration of a non-toxic PS, followed by low 
dose irradiation of visible light with adequate 
wave length (7). This technique destroys target 
cells by means of oxidation that cause cellular 
lysis and inactivation of membrane proteins (8). 
In the presence of oxygen present in the cells, 
activated PS may react with neighbor molecules 
by means of transfer of electrons or hydrogen, 
producing free radicals (reaction type I) or trans-
fer of energy to oxygen (reaction type II), pro-
ducing oxygen singlet. Both ways cause cellular 
death (9, 10). Therefore, in view of the potential 
of this technique to treat bacterial infections, 
among other microorganisms, the objective of 
this work was to inactivate prevalent bacteria in 
FG, using PDI.

 Among the most used photosensitizers 
(PS) in PDI, some stand out: natural occurring 
porphyrins, particular Protoporphyrin IX, chloro-
phylls and biocompatible PS that don’t generate 
toxicity at dark (9). The most promising for human 
use for PDI are chlorines and phenothiazines: they 
absorb light with high wave length with adequate 
penetration in live tissues with low toxicity.

 The use of PDI in medicine is becoming 
more relevant, since it is a reality in the treatment 
of diseases such as cancer, periodontitis, dermato-
logic diseases such as actinic keratosis and com-
mon acne, venereal diseases such as acuminate 
condyloma, among others (11-13).

 Most studies in Urology using Photodyna-
mic Therapy (PDT) are related to malign tumors 
such as bladder and prostate cancer (14, 15); our 
study aims to investigate the role of PDT in trea-
ting infectious diseases such as Fournier’s Gangre-
ne, one of the most morbid diseases in Urology.

MATERIAL AnD METhODs

Bacterial Lines
 It was used lines of Escherichia coli CCCD 

(Coleção de Culturas Cefar Diagnóstica) Staphylo-
coccus aureus CCCD S003, (CEFAR Diagnóstica, 
Brasil), and Clostridium perfringens ATCC13124 
(American Type Culture Collection). Culture media 
used included  Tryptic Soy Agar (TSA, Oxoid®) su-
pplemented with defibrinated goat blood (5%) for 
culture of S. aureus and C. perfringens, and for E. 
coli it was used agar eosin methylene blue (EMB, 
Oxoid®). Inoculums were prepared in Tryptic Soy 
Broth culture media (TSB, Oxoid®).

Preparation of methylene blue and red laser
PS methylene blue (Fórmula e Ação, São 

Paulo, SP, Brazil) was used at the concentration of 
0.1 mg/mL for each sample. PS was dissolved in 
sterile double distilled water and filtered in a steri-
le membrane (Millipore, São Paulo, Brazil). Source 
of light used was red laser (Recover, MMOptics®, 
São Carlos, Brazil), with wavelength of 660 nm, 
energy density of 26.3 J/cm2, energy of 10 J, po-
tency 100 mW. Periods of 5, 10 and 15 minutes of 
irradiation were used in an area of 0.56 cm2, that 
generated an irradiation of 176.9mW/cm2, accor-
ding to Junqueira et al. protocol (16).

Preparation of bacterial samples and photosen-
sitization

 Bacterial lines were incubated in Tryp-
tic Soy Broth culture media (TSB Oxoid®), for 24 
hours at 37oC, Escherichia coli and Staphylococ-
cus aureus in aerobic conditions and Clostridium 
perfringens in anaerobic environment. After that 
period, they were centrifuged at 4,000 rpm for 10 
minutes; the supernatant was discharged and the 
pellet was resuspended in sterile solution of NaCl 
0.5% and again centrifuged. This procedure was 
repeated five times. The obtained pellet was resus-
pended in 1mL of sterile NaCl 0.5% solution. Next, 
from a suspension of 106 viable cells/mL of Esche-
richia coli, Staphylococcus aureus and Clostridium 
perfringens, 24 essays were performed, six for each 
experimental group. These essays were divided in 
4 experimental groups: Group L-/F- (no irradia-
tion with red laser and absence of methylene blue 
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photosensitizer), Group L-/F+ (no irradiation with 
red laser and presence of methylene blue), Group 
L+/F- (irradiation with red laser and absence of 
methylene blue) and L+/F+ (irradiation with red 
laser associated to methylene blue). Microbial 
sample of group L-/F- included 1.0mL of bacterial 
suspension and 0.05mL of saline; microbial sam-
ples of groups L-/F+ and L+/F+ included 1.0mL 
of bacterial suspension and 0.05mL of methylene 
blue solution. After preparation, microorganis-
ms remained for 15 minutes at 36ºC incubated in 
methylene blue (0.1mg/mL) in dark environment 
and, next, they were irradiated with red laser. In 
every cycle of 5 minutes (in a total of 15 minutes), 
a sample of 0.1mL was removed and cultured in 
blood agar media for S. aureus and C. perfringens 
and EMB agar for E. coli. Bacterial suspension was 
evenly distributed with the aid of Drigalski sterile 
loops and the plates were incubated at 37ºC for 
24 hours. After that period, it was performed the 
counting of colonies to evaluate the photodynamic 
activity over bacterial lines. All procedures were 
performed in triplicates. Results were expressed in 
colony forming units (CFU). After final count of 
bacterial CFUs, final results were expressed in log 
and exponential regression.

statistical analysis

 Data were statistically analyzed by 
analysis of variance (ANOVA) for totally ran-
domized experiments, with statistical F calcu-
lus and their respective p-values. When p<0.05, 
media of treatments were compared using Tukey 
method , calculating the minimal significant di-
fference for alpha (α)=0.05, using the software 
Graph Pad Prism 6.

REsuLTs

 Results obtained by statistical analysis 
of variance and Tukey test showed significant 
reduction of Staphylococcus aureus , Clostridium 
perfringens and E. coli. Figure-1 and Figure-2 
show that, in the presence of laser and absen-
ce of PS, bacteria were not sensitive to photo-
therapy after 5, 10 and 15 minutes of exposure. 
As observed in the group treated only with me-

Figure 1 - Mean CFu/mL of s. aureus submitted to the 
following treatments: saline as control (L-/P-), laser and 
saline (L+/P-), photosensitizer (L-/P+), and laser and 
photosensitizer (L+/P+) (Tukey test, p<0.05).

Figure 2 - Mean CFu/mL of C. perfrigens submitted to 
the following treatments: saline as control (L-/P-), laser 
and saline (L+/P-), photosensitizer (L-/P+), and laser and 
photosensitizer (L+/P+) (Tukey test, p < 0.05).

thylene blue, there was no bacterial inactivation 
in all studied times, demonstrating that micro-
organisms were not also sensitive to PS alone. 
In Figures 1-3, graphic lines of control groups 
overlapped, since results were similar. In the 
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group irradiated and with associated methylene 
blue, it was observed complete bacterial reduc-
tion regardless the increase of treatment time; 
after 5 minutes, all bacteria were inactivated.

 In relation to E. Coli, Figure-3 shows ex-
ponential regression of the group treated with 
laser and methylene blue. This reduction was not 
time-dependent, since the increase of time to 10 
or 15 minutes, lead to a reduction of 03log10. 
In the groups treated only with PS (L-F+) and in 
the groups treated only with laser, it was not ob-
served exponential regression of microorganis-
ms. As shown in Table-1, CFU media (log) of S. 
aureus and C. perfrigens bacteria were sensitive 
to PDI. E. coli species also showed sensitivity to 
treatment, however with exponential reduction.

DIsCussIOn

 This study showed that photodynamic 
inactivation associated to PS methylene blue 
was efficient to inactivate Staphylococcus au-
reus, Clostridium perfringens and E. coli, obser-
ved in FG (severe necrotizing fasciitis involving 
several bacterial species that need new treat-
ments to lower the high rates of morbidity and 
mortality (1-3)).

 The use of these bacteria is in accordance 
of the fact that in FG, there is multiple simulta-
neous presence of aerobic and anaerobic micro-
organisms; we used a sample of each category: a 
Gram positive aerobic, a Gram negative aerobic 
and an anaerobic bacteria. The choice of Sta-
phylococcus aureus, Clostridium perfringens and 
E. Coli was based in the fact that in literature, 
they are referred as the most frequent in their 
category (4). It was not possible to perform a 
study with the three bacteria in the same culture 
conditions, since they are aerobic and anaerobic.

 Although methylene blue is used widely 
due to its cytotoxicity against several microor-
ganisms, such as bacteria and fungus (8, 17) this 
study is the first to show elimination of prevalent 
bacteria in FG. However, according to Kharkwal 
et al. (18) and Fuchs et al. (19), correct dose of 
PS and action of light source are very important 
in the elimination of microorganisms in PDI. 
Therefore, the concentration of PS was adjusted 
to 0.1 mg/mL in all studied groups: S. aureus, 
C. perfringens and E. coli, at this concentration, 
methylene blue is not cytotoxic when singly ad-
ministrated. Our results show that the group tre-
ated with only methylene blue  (L-/P+) showed 
microbial growth similar to that observed in the 

Figure 3 - Mean CFu/mL of E. coli submitted to the following 
treatments: saline as control (L-/P-), laser and saline (L+/P-), 
photosensitizer (L-/P+), and laser and photosensitizer (L+/
P+). (Tukey test, p < 0.05).

Table 1 - CFu log reduction of S. aureus and C. perfrigens and exponential reduction of E. coli.

Experimental groups

L-/F- L+/F- L-/F+ L+/F+(5) L+/F+(10) L+/F+(15*)

E. coli 106 106 106 8.16x103 4.08x103 1.59x103

S. aureus 106 106 106 0 0 0

C. perfrigens 106 106 106 0 0 0

*minutes

12

10

8

6

4

2

0
0                   5              10                15                20

Exposure time(minutes)

CF
u/

m
l(1

0³
) 

L-/P-
L+/P-
L-/P+
L+/P+

E. Coli
p<0.05



ibju | Use of photodynamic inactivation  in foUrnier’s GanGrene

154

control group, without radiation and PS (L-F-). 
Similarly, when laser was applied singly (group 
L+/F-) the three different bacterial species grew 
similarly to control group. These data are consis-
tent to the demonstration that methylene blue had 
no toxicity for bacterial cell. Also, it was evident 
that only light without the presence of PS was not 
able to promote microorganisms death.

 The association of red laser and methylene 
blue showed complete inactivation of S. aureus 
and C. perfrigens when light was applied for 5 mi-
nutes in the presence of the PS, even when these 
bacteria were cultured along with E. coli after 24 
hours of incubation. Several studies in literature 
corroborate this results, showing that 4 to 5 mi-
nutes of irradiation exposure time are sufficient to 
inactivate microorganisms (20, 21).

 In relation to E. coli, there was no com-
plete inactivation after 5 minutes of PDI, and even 
when exposure time was increased to 10 and 15 
minutes. According to literature data, some fac-
tors may have influenced the non-complete eli-
mination of bacteria, such as structural difference 
of the wall of Gram positive and Gram negative 
bacteria; the relative permeability of Gram posi-
tive membranes may be a facilitator of entrance 
of PS, and the more complex external membrane 
of Gram negative bacteria may work as a barrier 
to PS entrance. These data show that different 
bacteria, in special in relation to their different 
structures, make difficult a single therapy that can 
eliminate all kinds of bacteria (22, 23). This paper 
showed the efficiency of methylene blue as PS and 
of low potency red laser to inhibit the growth of 
all bacterial species studied. Therefore, it must be 
used as basis for in vivo studies.

COnCLusIOns

 The use of low potency red laser associa-
ted to PS methylene blue was efficient to inactiva-
te prevalent bacteria in Fournier’s Gangrene.

 It was observed complete inactivation of 
S. aureus and Clostridium perfrigens bacteria in 
treated groups, regardless the time of exposure. In 
relation to E. coli, there was no complete inactiva-
tion, but it was observed a statistically significant 
reduction of these microorganisms.
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Objective: To assess cut-off value of creatinine and glomerular filtration rate for aug-
mentation cystoplasty (AC) in paediatric age-group.
Materials and Methods: Data of all paediatric-patients (<18 years) with small capac-
ity bladder, in whom AC was advised between 2005-2015 were reviewed. All patients 
were divided in two-groups, AC-group and control-group (without AC). Creatinine and 
e-GFR were assessed at the time of surgery, at 6 months and at last follow-up. Renal 
function deterioration was defined as increase in creatinine by ≥25% from baseline 
value or new-onset stage-3 CKD or worsening of CKD stage with pre-operative-CKD 
stage-3. ROCs were plotted using creatinine and e-GFR for AC.
Results: A total of 94 patients with mean-age 8.9 years were included. The mean cre-
atinine and e-GFR were 1.33mg/dL and 57.68mL/min respectively. Out of 94 patients, 
AC was performed in 45 patients and in the remaining 49 patients AC was not done 
(control-group), as they were not willing for the same. Baseline patient’s characteris-
tics were comparable in both Groups. 22 underwent gastro-cystoplasty (GC) and 25 
underwent ileo-cystoplasty (IC). Decline in renal function was observed in 15 (33.3%) 
patients of AC-group and in 31 (63.3%) patients of control-group. Patients having 
creatinine ≥1.54mg/dL (P=0.004, sensitivity (S) 63.6% and specificity (s) 90.5%) at 
baseline and e-GFR <46mL/min (P=0.000, S=100% and s=85.7%) at the time of surgery 
had significantly increased probability of renal function deterioration on follow-up 
after AC.
Conclusion: e-GFR <46mL/min and creatinine ≥1.54mg/dL at time of surgery could 
serve as a predictor of renal function deterioration in AC in paediatric patients.
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InTRODuCTIOn

Augmentation cystoplasty [AC] is one of 
the major reconstructive surgeries performed in 
paediatric patients. Augmentation cystoplasty in-
cluding gastro-cystoplasty and ileo-cystoplasty 
preserves renal function and provides urinary 
continence in most children with intractable lo-

wer urinary tract disease. Use of augmentation 
cystoplasty has decreased in developed countries 
like UK and USA in recent years (1, 2), however 
in many developing countries it is still one of the 
commonly performed surgeries in children. It may 
be due to relatively high prevalence of tubercu-
losis/parasitic infection and neglected congenital 
malformation in developing countries. Indications 
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for augmentation cystoplasty include bladder ca-
pacity ≤65% of age, end filling pressures >40cm 
of water, intractable irritative lower urinary tract 
symptoms in spite of anticholinergics. Despite suc-
cessful augmentation cystoplasty, many of these 
children progress to chronic kidney disease (CKD).

 The reported long term outcomes follo-
wing AC vary widely among different studies in-
cluding decline in renal function, pyelonephritis, 
spontaneous bladder perforation, bladder calculi, 
and increased risk of malignancy following AC 
(3-7). Despite successful surgery, some of these 
children continue to have fall in renal function. 
Only few studies have reported on decline in renal 
function after augmentation cystoplasty, with hi-
gher incidence in lower urinary tract obstruction 
(8). However, none of the studies documented the 
association of baseline renal function and deve-
lopment of subsequent CKD after augmentation 
cystoplasty.

MATERIALs AnD METhODs

 Data of all paediatric patients with small 
capacity bladder, in whom augmentation cysto-
plasty (AC) was advised between January 2005 to 
December 2015, were reviewed. All patients were 
divided in two Groups, augmentation cystoplasty 
Group (AC Group) who underwent AC and control 
Goup, in whom augmentation of bladder was not 
done. Glomerular filtration rate (e-GFR) was cal-
culated using the Schwartz equation. Serum cre-
atinine and e-GFR were assessed in AC Group at 
the time of surgery, then at 6 months and at last 
follow-up and in control Group at baseline, then 
at 6 months and at last follow-up. Renal func-
tion deterioration was defined as increase in se-
rum creatinine by 25% or more than the base line 
value or new-onset stage-3 chronic kidney disease 
(CKD) or worsening of CKD stage with pre-opera-
tive CKD stage-3. Receiver Operator Curves (ROC) 
were plotted using serum creatinine and e-GFR for 
augmentation cystoplasty.

REsuLTs

 94 patients with mean age 8.9 years (range 
6 to 17 years) were included. Among 94 patients, 

56 were boys and 38 were girls. The mean serum 
creatinine and e-GFR were 1.33 mg/dL (range 
0.4 to 2.4mg/dL) and 57.68mL/min (range 28 to 
82mL/min) respectively. Out of 94 patients, aug-
mentation cystoplasty was performed in 45 pa-
tients (AC Group) and in the remaining 49 patients 
augmentation cystoplasty was not done (Control 
Group), as they were not willing for the same. Ba-
seline patient’s characteristics were comparable in 
both the groups (Table-1).

 In AC Group, ileo-cystoplasty (IC) was 
done in 25 patients and 20 patients underwent 
gastro-cystoplasty (GC) as per patient’s charac-
teristics (Tables 2 and 3). Gastro-cystoplasty was 
performed in two-third male patients because of 
chronic kidney disease due to posterior urethral 
valve (PUV). Ileo-cystoplasty was performed in 
all thirteen patients with exstrophy/epispadias re-
construction. No posterior urethral valve patient 
underwent IC due to raised serum creatinine at the 
time of augmentation cystoplasty. Baseline mean 
serum creatinine was 1.30mg/dL and 1.35mg/dL 
in IC and GC Group respectively, while baseline 
mean e-GFR was 74mL/min and 39.75mL/min. 
Out of 94 patients, 52 had baseline chronic kid-
ney disease (CKD) [46 patients had chronic kidney 
disease stage III and 6 had chronic kidney disease 
stage IV]. Among these 52 patients with baseline 
CKD, 25 patients were in AC Group and remaining 
27 patients were in control Group. Gastro-cysto-
plasty was performed in 18 patients with chronic 
kidney disease (15 were in CKD stage III and all 
CKD stage IV) and ileo-cystoplasty was performed 
in 7 patients with CKD stage III.

 Decline in renal function was observed in 
15 (33.3%) patients of AC Group and in 31 (61.3%) 
patients of control Group, which was significan-
tly higher in control Group (p value: 0.004). Out 
of 15 patients with declined renal function in AC 
Group, 12 (60%) patients were in GC Group and 
3 (12%) patients were in IC Group, maybe becau-
se 90% of GC Group patients had baseline CKD. 
Among these 12 patients in GC Group, 9 patients 
had baseline CKD stage III B and 3 had baseline 
CKD stage IV. Three patients who had deteriora-
tion of renal function in IC Group, had baseline 
CKD III B stage. The mean baseline e-GFR were 
40 and 29.22mL/min in IC and GC Group respec-
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tively in patients, who had deterioration in renal 
function after augmentation cystoplasty. Howe-
ver, stable renal function was observed after 5.7 
years of mean follow-up in 30 (66.7%) patients of 
AC Group and in 18 (36.7%) patients of control 
Group, which was significantly lower in control 
Group (p value: 0.004).

 Mean e-GFR at last follow-up in AC and 
control Group was 55.7mL/min and 42.8mL/min 
respectively, which was significantly lower in 
control Group (p value: 0.001).

 Similarly, mean serum creatinine at last 
follow-up in AC and control Group was 1.34mg/
dL and 1.69mg/dL, which was also significantly 
higher in control Group (p value: 0.026). Receiver 

Operator Curves (ROC) were plotted using serum 
creatinine and e-GFR. Patients having serum cre-
atinine ≥1.54mg/dL (Figure-1) and e-GFR ≤4mL/
min (Figure-2) at time of surgery had significantly 
increased probability of renal function deteriora-
tion with sensitivity 63.6% and specificity 90.5% 
(p=0.004) and sensitivity 100% and specificity 
85.7% (p=0.00) respectively on follow-up after AC.

DIsCussIOn

 The major goals of augmentation cysto-
plasty are to provide a compliant bladder with low 
end filling pressure, increase bladder capacity and 
or control bladder over activity. AC should allow 

Table 1 - Patient Characteristics.

Patients Characteristics Augmentation 
Cystoplasty

Control group P value

No of Patients 45 49

Mean Age (Range) 9.34 (5-17) 8.57 (6-16) 0.8

Gender

Boys 27 29 1.0

Girl 18 20

Diagnosis

PUV 19 23

Neurogenic Bladder 08 20

Extrophy Bladder 07 00 0.68

Epispadias 06 04

GUTB 05 02

Mean Baseline e-GFR (mL/min.) 58.73±21.8 56.72±19.5 0.63

Baseline renal function

Stage 0-II 20 22 1.0

Stage III- V 25 27

Mean Baseline Serum Creatinine (mg/dL) 1.32±0.8 1.34±1.1 0.92

Renal function outcome (n,%)

Decline 15 (33.3%) 31 (63.3%) 0.004

Stable 30 (66.7%) 18 (36.7%)

Mean e-GFR at last follow-up (mL/min.) 55.72±18.4 42.8±16.5 0.001

Mean Serum Creatinine at last follow-up (mg/dL) 1.34±0.7 1.69±0.8 0.026
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Table 2 - Baseline Renal Function and underlying Pathology (AC group/ Control group).

Underlying No Of 
Patients

CKD 
Stage

CKD 
Stage

CKD 
Stage

CKD 
Stage

CKD 
Stage

CKD Stage

Pathology 0 I II III IV V

PUV (Total) 42

AC group 19 - - 05 12 02 -

Control group 23 - - 11 10 02 -

Neurogenic Bladder (Total) 28

AC group 08 - 01 01 05 01 -

Control group 20 01 01 05 12 01 -

Extrophy Bladder (Total) 07

AC group 07 05 - 02 - - -

Control group - - - - - - -

Epispadia (Total) 10

AC group 06 04 02 - - - -

Control group 04 04 - - - - -

GUTB ( Total ) 07

AC group 05 - - - 05 - -

Control group 02 - - - 02 - -

Table 3 - Baseline CKD stage Distribution In Ileo-cystoplasty And Gastro-cystoplasty.

Augmentation Cystoplasty No of Patients 0 I II III IV V

Ileocystoplasty 25 12 02 05 07 - -

Gastrocystoplasty 20 - - 02 15 03 -

the upper tracts to remain intact while preserving 
renal function and maintain urinary continence 
(9-13). In spite of a worldwide decrease, AC re-
mains an option, with high patient acceptance ra-
tes, in both neurogenic and non-neurogenic bla-
dder dysfunction when conservative treatments 
such as pharmacological methods and minimally 
invasive treatments like intravesical botulinum 
have been unsuccessful (14, 15).

 In various studies the renal function has 
been reported to improve, remain stable or even 

worsen after AC (8, 9-11, 16). In spite of succes-
sful surgery, in some of the children the renal 
function continues to deteriorate. Most of the 
studies have described the metabolic complica-
tions, only few studies have reported on decline 
in renal function after AC (17). Further, none of 
the study documented the association of base-
line renal function and development of subse-
quent CKD after augmentation cystoplasty.

 In studies that have shown the fall in re-
nal function, the rate of decline appeared to be 
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Figure 1 - Receiver Operator Curve of Baseline serum Creatinine for Augmentation Cystoplasty.
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Figure 2 - Receiver Operator Curve of Baseline e-GFR For Augmentation Cystoplasty.
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related to the pre-operative creatinine clearance. 
Kuss et al., found deterioration in only 4.1% of 
patients who had a creatinine clearance of ≥40mL/
min (17). In the present study, no patient required 
dialysis in immediate postoperative period. By 12 
months of follow-up, the average increase in se-

rum creatinine was 0.20mg/dL. It is unclear what 
was the cause of rise in creatinine in these pa-
tients. Possible etiologies could be absorption of 
creatinine from the intestinal mucosa or inherent 
progression of baseline chronic kidney disease. The-
se require future studies using more objective mea-
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sures. Even the use of stomach did not appear to be 
protective for further decline in renal function after 
GC, if the baseline e-GFR was less than 30 or CKD 
stage 4. However, mean baseline e-GFR for GC was 
39.75mL/min, which means most of the patients 
who underwent GC had CKD at the time surgery 
and the reasons for post-GC decline in renal func-
tion might be further progression of baseline CKD or 
renal dysplasia (most being the cases of PUV) (18).

 Overall, renal function deterioration was 
observed in 15 patients (33.3%) of AC Group at 
mean follow-up of 5.7 years. E. Fontaine et al. sho-
wed that lower urinary tract reconstruction was 
associated with a significant deterioration in renal 
function in 19% of patients after 10 years of follow-
-up (16); this incidence is much lower as compared 
to the present study, probably on account of the 
different patient population as they included only 
exstrophy patients. Congenital renal damage is rare 
in exstrophy patients before surgical correction, so 
that renal dysplasia or intrauterine nephropathy 
can be eliminated as a cause of any subsequent 
deterioration in renal function (18). In our study, 
20 (44.4%) patients of AC Group and 25 (51.0%) 
patients of control group had baseline CKD due to 
lower urinary tract obstruction (LUTO).

 Bruce J. Schlomer et al. also demonstrated 
that principal diagnosis was strongly associated 
with risk of decline in renal function or CKD af-
ter AC. A diagnosis of LUTO including posterior 
urethral valves (PUV) or neurogenic bladder was 
strongly associated with subsequent renal func-
tion deterioration (HR 13.7, 95% CI 9.7e19.9) (8). 
Developing CKD is likely related to primary pa-
thology i.e. LUTO and not caused by augmenta-
tion cystoplasty itself (8).

 Mean e-GFR of IC Group was 74mL/min 
and 7 patients had CKD stage III. Out of 07 patients, 
03 (12%) patients had further progression of chro-
nic kidney disease and both patients had e-GFR lo-
wer than 45mL/min and no hydroureteronephrosis 
(HDUN) or obstructive uropathy on ultrasonogra-
phy. Among 20 patients of GC Group, 18 had CKD 
at the time of surgery with mean e-GFR 39.37mL/
min. Fifteen patients were in CKD stage III and 3 
were in CKD stage IV. Twelve (60%) patients, who 
underwent GC showed decline in renal function. 
All patients with CKD stage IV (n=3) and 9 patients 

with CKD stage III B in GC Group, noticed deterio-
ration in renal function within one year after AC 
with baseline mean e-GFR 29.2mL/min. In the pre-
sent study, it was found that the IC is a safe alter-
native for the patient who have e-GFR 46mL/min 
or more. For patients with baseline CKD stage-IIIB, 
GC is a worthwhile option up to e-GFR 38mL/min 
or more. Further, renal functional outcome in chil-
dren after AC are poor, if e-GFR is 46mL/min or 
lower. Mean baseline serum creatinine in our study 
was 1.35mg% in patients who recorded decline in 
renal function after AC. Patients who maintained 
stable renal function after AC had a mean baseline 
serum creatinine of 1.2mg%. Authors acknowledge 
that this was a retrospective study and serum cre-
atinine is influenced by patient age, sex and lean 
body mass. Intestinal segments used for augmenta-
tion cystoplasty might absorb creatinine from urine, 
which may result in falsely elevated serum creati-
nine measurements. More accurate measurement 
of renal function like cystatin c assessment would 
be helpful but was unavailable for this retrospecti-
ve study. Besides, the study includes heterogeneous 
patients with wide range of diagnosis and baseline 
renal function. About 55.55% of patients had base-
line chronic kidney disease (CKD stage III and stage 
IV), who underwent augmentation-cystoplasty. Ni-
nety percent patients with baseline chronic kidney 
disease underwent GC in an attempt to decrease me-
tabolic complications and stable renal function.

COnCLusIOns

 Baseline GFR and serum creatinine both 
can predict the long-term renal outcome. e Glome-
rular filtration rate ≤4mL/min and serum creatinine 
1.54mg/dL at time of surgery could serve as predic-
tors of  renal function deterioration in augmenta-
tion cystoplasty in paediatric patients.

ABBREvIATIOns

AC = Augmentation cystoplasty
IC = Ileo-cystoplasty
GC = Gastro-cystoplasty
LUTO = Lower urinary tract obstruction
e-GFR = Estimated Glomerular filtration rate 
(calculated using the Schwartz equation)
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CKD = Chronic kidney disease
ROC = Receiver operator characteristic curve
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Management of long segment anterior urethral stricture 
(≥ 8cm) using buccal mucosal (BM) graft and penile skin 
(pS) flap: outcome and predictors of failure
_______________________________________________
Gamal A. Alsagheer 1, Atef Fathi 1, Mohamed Sayed Abdel-Kader 1, Ahmed M. Hasan 1, Omar Mohamed 1, 
Osama Mahmoud 1, Ahmad Abolyosr 1

1 Department of Urology, Qena Faculty of medicine, South Valley University, Egypt

ABsTRACT         ARTICLE InFO______________________________________________________________     ______________________

Purpose: To evaluate the surgical outcome and predictors of failure of substitution 
urethroplasty using either dorsal onlay buccal mucosal (BM) graft or ventral onlay 
penile skin flap (PS) for anterior urethral stricture ≥ 8cm.
Patients and methods: Between March 2010 and January 2016, 50 patients with 
anterior urethral stricture ≥ 8 cm were treated at our hospital. The surgical outcome 
and success rate were assessed. The predictors of failure were analyzed using mul-
tivariate analysis. Failure was considered when subsequent urethrotomy or urethro-
plasty were needed.
Results: Dorsal onlay BM graft was carried out in 24 patients, while PS urethroplasty 
in 26 patients. There was no significant difference between both groups regarding 
patients demographics, stricture characteristics or follow-up period. One case in the 
BM group was lost during follow- up. Stricture recurrence was detected in 7 (30.4%) 
patients out of BM group while in 6 (23.1%) patients out of PS group (p value= 0.5). No 
significant differences between both groups regarding overall early and late complica-
tions were observed. Occurrence of early complications and the stricture length were 
the only predictors of failure in univariate analysis, while in multivariate analysis the 
occurrence of early complications was only significant.
Conclusion: On short-term follow-up, both dorsal onlay BM graft and ventral onlay 
PS flap urethroplasty have similar success rates. However, BM graft has a potential 
advantage to reduce operative time and is also technically easier. The surgeon should 
avoid early local complications as they represent a higher risk for failure.

InTRODuCTIOn

The gold standard treatment option for an-
terior urethral stricture not amenable by anasto-
motic urethroplasty is tissue transfer using either 
flap or graft (buccal, intestinal mucosa and tissue 
engineered). The problem is that no single techni-
que is suitable to all conditions and most should 

be well known by the urologist dealing with this 
disease (1-4).

 Substitution urethroplasty is usually done 
as a one stage procedure using flap or graft as an 
onlay patch after stricturotomy, while a 2-stage 
procedure may be required in cases with severely 
narrowed lumen or with inadequate blood supply 
or tissue coverage (5).
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 Although many studies have discussed the 
substitution urethroplasty for short segment anterior 
urethral stricture, only limited studies investigated 
the management of long segment stricture which is a 
challenging problem (6). The definition of long seg-
ment is not standardized yet in the literature; some 
studies used 8 cm or 9 cm as a cut off (6, 7), while 
others defined it as more than one stricture site (8).

 Nowadays, BM graft is the most commonly 
used one from all available grafts due to its easily 
harvesting with less morbidity to the donor site (9). 
It has a success rate that reached up to 82.5% for 
long segment stricture. There is no difference in the 
success rates between ventral or dorsal placement in 
the bulbar urethra, but it is not appropriate to use 
ventral onlay in penile urethra or in long segment 
stricture (10).

 Ventrally placed circular penile fascio-cuta-
neous flap described by McAninch in 1998 (11) has 
been advocated for management of stricture seg-
ment up to 15 cm without affecting the function or 
cosmoses with a high success rate and it should be 
used as an onlay rather than tabularized flap (12).

 To our knowledge, few studies compared pe-
nile skin flap versus buccal mucosa graft as an on-
lay substitution for reconstruction of long segment 
anterior urethral stricture and also the predictors of 
failure are still not defined in the literature.

PATIEnTs AnD METhODs

 This is a retrospective study of 56 patients 
who underwent onlay substitution urethroplasty for 
long segment anterior urethral stricture ≥ 8 cm be-
tween March 2010 and January 2016. Those with 
unhealthy penile skin, balanitis xerotica obliterans 
stricture, extremely narrow or obliterated urethra or 
with history of previous urethroplasty were excluded 
and only 50 patients were included in our study. The 
institutional review board approved the study and 
all patients signed an informed consent. Patient’s 
demographics including age and body mass index 
(BMI), detailed medical and surgical histories were 
collected. Preoperative Qmax and stricture charac-
teristics using retrograde urethrogram were recorded 
for all patients.

Intervention
 Patients underwent either BM urethroplasty 

or ventral onlay PS flap urethroplasty; selection was 
based on surgeon preference and experience as we 
have two teams, each specialized in performing one 
procedure.

 BM urethroplasty was carried out as descri-
bed by Barbagli et al. (13). BM grafts were obtained 
either from the inner cheek, lower lip or both ac-
cording to the length of the stricture (Figure-1). The 

Figure 1 - harvesting of inner cheek buccal mucosa graft.
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procedure was carried out while the patient was in 
lithotomy or supine positions according to the site 
of stricture under general anesthesia with nasal 
intubation to allow buccal graft harvesting. The 
urethra was dissected from the corpora cavernosa, 
then the dorsal surface of the urethra was appro-
ached by rotation of the urethra 180 degrees. The 
urethra was opened until healthy urethral mucosa 
to assess the length of the stricture. The graft was 
defatted, fenestrated, and sutured over the corpora 
cavernosa using 4-0 vicryl stitches in continuous 
manner over 16 Fr silicone catheter (Figure-2). 
The procedures were carried out by 2 teams; one 
for harvesting of buccal graft and another team 
for urethroplasty.

 Ventral onlay PS flap urethroplasty was 
carried out as described by McAninch et al. (11). 
Stricturotomy was done ventrally until healthy 
urethral tissue. According to the length of the ure-
thral stricture, appropriate length circular penile 
fascio-cutaneous flap was prepared. A sub-coro-
nal circumferential incision was used to harvest 
the distal penile circular flap with a width ranged 
from 15 to 20 mm according the available urethral 

plate. Initially, the dissection was started between 
the subdermal skin and the dartos fascia then a 
plane between the dartos fascia and the superfi-
cial lamina of Buck’s fascia was created up to the 
base of the penis. The flap as well as the vascular 
pedicle were then incised in longitudinal fashion 
to provide a long skin strip. New urethra was cre-
ated over 16 F urethral silicon catheter with 4/0 
Vicryl suture water tight closure without tension 
and the anastomosis was covered by surrounding 
fascia (Figure-3). We were careful to put the penis 
in stretched position to avoid redundancy.

 In both groups; suction drain was left at 
the perineal incision only for 2 days. Silicon ca-
theter 16-F and supra pubic catheter were left in 
place for 3 weeks. Broad spectrum parental anti-
biotic was used one hour before the procedure and 
was continued for 5 days postoperatively. Then, 
an oral antibiotic was continued until removal of 
the catheter.

Follow-Up
 Urethral catheter was removed on 21th 

postoperative day, while the suprapubic catheter 
was left in place for a few days to ensure a satis-
factory voiding before removal. Early postoperati-
ve complications were recorded for all patients.

 All patients were followed-up at 3, 6, 9, 
and 12 months postoperatively. At each visit, pa-
tients were asked about any urinary symptoms 
with assessment of residual urine by ultrasound 
and the late complications were recorded. Retro-
grade urethrogram was carried out after catheter 
removal then after 3 months or on demand. Uro-
flowmetry was carried out at 6 and 12 months. 
Flexible cystoscopy was carried out for all patients 
with a suspicious of stricture recurrence. Stricture 
recurrence that required subsequent urethrotomy, 
periodic dilatation or urethroplasty was conside-
red failure.

 Differences between the groups were as-
sessed using Student t-test for continuous varia-
bles, and Chi square test for categorical variables. 
Logistic regression analysis was used to determine 
independent predictors of failure after urethro-
plasty. P value ≤ 0.05 indicates significance. All 
statistical analyses were performed using SPSS 
software version 16 (Chicago, IL, USA).

Figure 2 - Dorsal onlay buccal mucosa graft augmentation.
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REsuLTs

Among 50 patients, 31 presented diffi-
culty and 13 patients presented irritative lower 
urinary tract symptoms (LUTS) while 6 cases 
presented chronic retention. The mean (SD) age, 
BMI and stricture length were 45 (9.5) years, 27.8 
(5.2) Kg/m2 and 11.2 (3.6) cm for all patients res-
pectively. The most common site of stricture was 
bulbo-penile in 68% followed by penile urethra 
in 22% and bulbar in only 10%. The most com-
mon cause of stricture was inflammatory then 
traumatic and idiopathic causes. Regarding me-
dical co-morbidities, only 2 patients were diabe-
tic (one in each group), 3 patients were hyper-
tensive (2 in BM group and one in PS group), 
while no patients had cardiac or peripheral vas-
cular diseases. Therefore, we excluded medical 
co-morbidity from the univariate analysis.

 Dorsal onlay BM graft urethroplasty was 
carried out in 24 patients, while PS urethroplasty 
in 26 patients. There was no significant differen-

ce between both groups regarding patient’s de-
mographics, number of patients who underwent 
previous VIU, number of urehtrotomies, stricture 
characteristics and preoperative Qmax (Table-1).

 In Table-2 illustrate the operative outco-
me. The mean ± SD operative time was higher in 
PS than BM urethroplasty (240.3 ± 45.6 vs. 199.7 
± 51.2, P value = 0.00). The mean (SD) follow-
-up period was 17.4 (6.6) and 15.7 (7) months for 
BM group and PS group, respectively (p value = 
0.3) with only one case in the BM group lost du-
ring follow-up. Recurrence of stricture was detec-
ted in 7 (30.4%) patients of BM group while in 
6 (23.1%) patients of PS group; 8 patients were 
managed with redo-urethroplasty while VIU was 
sufficient in 5 cases. The mean Qmax (SD) at 1 
year of follow-up was 15.1 (1.5) and 14.5 (2.7) in 
BM and PS groups, respectively (p value =0.3). No 
significant differences for early complications that 
include hematoma and infection between both 
groups were observed. Penile skin necrosis occur-
red in 5 (19%) cases in PS group, which increased 

Figure 3 - ventral onlay circular penile flap augmentation.



ibju | TreaTmenT of long segmenT anTerior ureThral sTricTure using buccal mucosal  grafT and penile skin flap

167

Table 2 - surgical outcome.

BM urethroplasty (24 
patients)

PS urethroplasty (26 patients) P value

Operative time (min.), Mean (SD) 199.7 (51.2) 240.3 (45.6) 0.00

Follow-up duration (mon.), Mean (SD) 17.4 (6.6) 15.7 (7) 0.3

Qmax, (mL/sec), 6 months, Mean (SD) 16 (1.9) 15.4 (2.8) 0.9

Qmax, (mL/sec), 1 year, Mean (SD) 15.1 (1.5) 14.5 (2.7) 0.3

Stricture recurrence, Patients No. (%) 7 (30.4%) 6 (23.1%) 0.5

Early Complication, Patients no. (%) 7 (30.5%) 5 (19.2%) 0.4

Hematoma 3 (13%) 2 (7.7%)

Wound infection 4 (17.5%) 3 (11.5%)

Late complications, Patients no. (%) 4 (17.4) 7 (27) 0.3

Fistula 1 (4.3) 2 (7.6)

Post void dribbling 3 (13) 6 (23)

Pseudo-diverticulum 0 2 (7.6)

Table 1 - Pre-operative patient’s characteristics.

BM urethroplasty (24 patients) PS urethroplasty (26 patients) P value

Age (years), Mean (SD) 44.3 (8.5) 45.2 (10.5) 0.7

BMI (Kg/m2), Mean (SD) 27.5 (4.5) 28 (5) 0.8

Intraoperative stricture length 
(cm), Mean(SD)

11.9 (3.8) 10.7 (2.6) 0.2

Preoperative Qmax (mL/sec) 6.5 (3.4) 7 (2.4) 0.2

Previous VIU, Patients No. (%) 11 (45.8) 10 (38.5) 0.5

Number of previous 
urethrotomies, Mean (SD)

1.6 (0.8) 1.4 (0.75) 0.4

stricture site, Patients no. (%)

Bulbar 2 (8.3%) 3 (11.5) 0.9

Penile 5 (20.8%) 6 (23)

Bulbo-penile 17 (70.8) 17 (65.3)

Etiology, Patients no. (%)

Idiopathic 5 (20.8) 6 (23) 0.7

Traumatic 8 (33.3) 10 (38.5)

Inflammatory 11 (45.8) 10(38.5)
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the overall early complications in PS group up to 
38.4%. Both groups were comparable in relation 
to late complications. Fistula occurred in 2 (7.6%) 
patients from PS group and in only 1 (4.3%) pa-
tient from BM group (p value = 0.6). Post-mictu-
ration dribbling occurred in 6 (23%) cases in PS 
group, while in 3 (13%) cases only in BM group (p 
value = 0.3). The univariate analysis for predictors 
of failure in all 49 patients showed that only leng-
thy strictures (p = 0.02) and occurrence of early 
complications (p = 0.00) were predictors of failure 
(Table-3). For multivariate analysis, only occur-
rence of early complications is the independent 
predictor of stricture recurrence (Table-4).

DIsCussIOn

 The repair of long segment urethral stric-
ture is a difficult procedure. Many techniques and 
materials have been advocated; however, there is 
still no agreement concerning the best choice (14).

 The main cause of stricture in our study 
was inflammatory (42%), followed by iatrogenic 

(36%), then idiopathic (22%), while in the develo-
ped countries trauma represents the most common 
cause (15).

 In our study, the success rate was com-
parable between both groups and this copes well 
with the literature; all previous studies that com-
pared both techniques for a short segment to a 
panurethral stricture didn’t find any difference (6, 
16). The published success rate of substitution ure-
throplasty using either flap or graft is around 85 
% (16, 17), while it’s slightly lower for the long 
segment or panurethral stricture. Yue-Min Xu et 
al. reported an overall success rate of 76.9% for 65 
patients with stricture segment > 8 cm at a mean 
follow-up of 4.8 years using different techniques 
(18). Kulkarni et al. treated 117 patients with 14 
cm mean stricture length using dorsal onlay BM 
graft and they reported 83.7% success rate at a 
median follow-up of 59 months (8). On the other 
hand, McAninch and Morey reported 79% success 
rate in 66 patients by using circular penile skin 
flap, the mean stricture length was 9.08 cm with 
a mean follow-up of 41 months (11). The initial 

Table 3 - univariate analysis for predictors of failure.

Success (36 patients) Failure (13 patients) P value

Age (years), Mean (SD) 44.2 (10.2) 47 (6.9) 0.3

Stricture length(cm), Mean(SD) 9.3 (2.5) 12.6 (4.4) 0.02

Preoperative Qmax (mL/sec), Mean (SD) 7.1 (2.9) 6.2 (2.3) 0.1

stricture site, Patients no. (%) 0.07

Bulbar 5 (13.9) 0

Penile 10 (27.8) 1 (7.7)

Bulbo-penile 21 (58.3) 12 (92.3)

Etiology, Patients no. (%) 0.15

Idiopathic 7 (19.4) 3 (23.1)

Traumatic 16 (44.4) 2 (15.4)

Inflammatory 13 (36.1) 8 (61.5)

Previous VIU, Patients No. (%) 12 (33.3 %) 8 (61.5) 0.07

Number of previous urethrotomies, Mean (SD) 1.3 (0.7) 1.8 (0.8) 0.08

Early complications, Patients No. (%) 6 (16.7%) 10 (76.9) 0.00
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success rate in our study is slightly lower than the 
previous reports; however, the overall success rate 
after additional VIU in 5 patients was satisfactory.

 Mean operative time (SD) was significantly 
shorter in BM group than PS group: 199.7 (51.2) 
and 240.3 (45.6) minutes, respectively (p value = 
0.0) and this is in accordance to literature (19). The 
shorter operative time in BM group is related to 
presence of two teams who worked simultaneous-
ly and also PS is a technically demanding proce-
dure that requires more time for flap dissection.

 In our study, an overall 34.6 % of patients 
developed early post-operative complications, 
while 22.5% developed late complications and 
this incidence is similar to previous studies (19, 
20). The overall early and late complications were 
higher in PS group versus BM group; however, the 
difference was not significant probably due to the 
small sample size. Previous studies showed signi-
ficant higher complications for the flap versus the 
graft; Al-Qudah et al. reported 37 % incidence of 
early and late complications following BM ure-
throplasty and 60 % following PS urethroplasty 
(20). Warner et al. stated that the complication 
rate is higher in the fascio-cutaneous cohort com-
pared with those without a flap (32% versus 14%, 
resp.; P = 0.02) (6).

 Penile skin necrosis occurred in 5 (19%) 
cases of PS group while for sure not in BM group. 
The necrosis was mild and healed spontaneously 
within 1 month in 3 cases, while 2 cases deve-
loped infection and stricture recurrence later on. 
The incidence of necrosis varies in the literature 
from 4 % to 27.2% (11, 16), it usually is a mild 
self-limited condition that results from alteration 
of the skin blood supply from the dissection of the 
vascular dartos.

 In BM group, only 3 patients developed 
post-micturition drippling, while for sure the in-

cidence was higher for PS group as 6 patients de-
veloped drippling, 2 of them had an associated 
pseudo-diverticulum but none of them had bothe-
red symptoms that required intervention. The low 
incidence of pseudo-diverticulum is related to that 
we always use a skin flap width from 1.5 to 2 cm 
with putting it under stretch to avoid redundancy. 
We reported 3 cases of urethral-cutaneous fistula 
in our study (2 cases in PS group and only one 
case in BM group). They were successfully closed 
at six months postoperatively with satisfactory 
results. Fistula was avoided by multiples layers 
closure over the suture line and using of bipo-
lar diathermy to avoid tissue ischemia. No penile 
chordee, torsion or shortness were reported in our 
patients due to the wide and more proximal dis-
section of the flap till become freely mobile.

 We analyzed the predictors of failure 
among both groups; in the univariate analysis 
only the length of stricture (p = 0.02) and occur-
rence of early complications (p = 0.00) were pre-
dictors of failure. For multivariate analysis only 
occurrence of early complications is the indepen-
dent predictor of stricture recurrence.

 Although the stricture length was associa-
ted with recurrence in the multivariate analysis 
in most of the previous studies, it was significant 
only in our study in the univariate analysis but 
this may be related to the wider range of stricture 
length they used (21, 22). In a multivariate analy-
sis conducted by Warner et al. who included only 
patients with long segment stricture similar to our 
study, the length was not significant (6). Although 
the etiology of stricture is not correlated with the 
recurrence in our study, previous studies showed a 
positive correlation (15, 24).

 Occurrence of early complications in our 
study was the only independent factor for recur-
rence in the multivariate analysis, to our know-

Table 4 - Multivariate analysis for predictors of failure.

OR (95% CI) P value

Stricture length 1.26 (0.92- 1.73) 0.2

Early complications

No Referent 0.007

Yes 5.1 (1.8-9.1)
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ledge it’s the first study to show that. Alterations 
of flap or graft blood supply by hematoma and 
infection are important risk factors for failure 
and these should be taken seriously. Preoperati-
ve antibiotic according to culture and adequate 
postoperative antibiotic are mandatory. Patients 
with severe difficulty with high residual urine be-
fore surgery may require suprapubic catheter for 
a time. Adequate intraoperative hemostasis using 
bipolar electrocautery, adequate tamponade pos-
toperative and measures that reduce postoperative 
erection are also mandatory.

 We realize that this study has several limi-
tations, first being retrospective in nature, small 
sample size that prevented us from subgroup 
analysis, absence of objective methods to detect 
the extent of spongiofibrosis which can affect the 
surgical outcome of urethroplasty and finally the 
short period of follow-up.

COnCLusIOns

 On short-term follow-up, both ventral 
onlay PS urethroplasty and dorsal onlay BM ure-
throplasty have similar success rates for repair of 
long anterior urethral stricture; however, PS ure-
throplasty is associated with more operative time 
and morbidity. Occurrence of early complications 
is an important risk of failure and should be avoi-
ded as much as possible.

Ethical approval

All procedures performed in studies invol-
ving human participants were in accordance with 
the ethical standards of the institutional and/or 
national research committee and with the 1964 
Helsinki Declaration and its later amendments or 
comparable ethical standards.

Informed consent
Informed consents including the pro-

cedure and possible complications were taken 
from all parents.
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Impact of testicular sperm extraction and testicular sperm 
aspiration on gonadal function in an experimental rat model
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Purpose: To assess the impact of sperm retrieval on the gonadal function of rats with 
impaired spermatogenesis by comparing testicular sperm extraction (TESE) to aspira-
tion (TESA). The efficacy of these procedures to sperm obtainment was also compared. 
Materials and Methods: A pilot study showed impaired spermatogenesis, but normal 
testosterone (T) production after a bilateral orchidopexy applied to 26 rats, which were 
randomly assigned into four groups: TESE (n=7), TESA (n=7), SHAM (n=6) and Control 
(n=6). The T levels were measured through comparative analysis after the orchidopexy. 
Results: There was no statistical difference in the animal’s baseline T levels after orchi-
dopexy in comparison to the controls: the TESE and TESA groups, 6.66±4.67ng/mL; 
the SHAM group (orchidopexy only), 4.99±1.96ng/mL; and the Control, 4.75±1.45ng/
mL, p=0.27. Accordingly, no difference was found in the postoperative T levels: TESE, 
5.35±4.65ng/mL; TESA, 3.96±0.80ng/mL; SHAM, 3.70±1.27ng/mL; p=0.4. The number 
of sperm cells found through TESE (41.0±7.0) was significantly larger than that found 
through TESA (21.3±8.1, p=0.001). Moreover, higher tissue weight was found through 
TESE (0.09±0.02g versus 0.04±0.04g, p=0.04).
Conclusions: The testicular sperm capture performed in rats through extraction or as-
piration, after orchidopexy, did not significantly decrease the T levels. The amount of 
sperm found through testicular sperm extraction was higher than that through testicu-
lar sperm aspiration.

InTRODuCTIOn

The male factor is the only etiology in ap-
proximately 30% of the conjugal infertility (CI) as-
sessments, which turns it into a contributing fac-
tor to at least 50% of couples seeking treatment 
(1). Oligospermia and azoospermia are the most 
commonly detected seminal abnormalities (2), but 
azoospermia - which can be classified as obstructive 
or non-obstructive - accounts for 14% of all men 

subjected to fertility assessments (3). Before 1992, 
the only options available for couples whose men 
had non-obstructive azoospermia were ‘adoption’ or 
‘insemination’ by donor semen. However, the deve-
lopment of assisted reproduction techniques using 
intracytoplasmic sperm injection (ICSI) has changed 
the paradigm in the treatment of infertile men. The-
refore, testicular tissue exploration has become not 
only a diagnostic tool, but a therapeutic procedure to 
collect sperm to be used in ICSI (4).
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 Sperm retrieval approaches include open 
testicular biopsy, percutaneous or microsurgical 
epididymal extraction, and testicular sperm ex-
traction, with or without the use of a microscope 
(5). However, multiple testicular procedures can 
result in significant testicular parenchyma loss 
and in blood supply impairment, which may ul-
timately result in testicular atrophy (6). Moreover, 
there is inevitable Leydig cell loss after large tes-
ticular tissue amounts are removed during such 
procedures. The decreased number of Leydig cells 
can reduce serum testosterone (T) levels and result 
in testosterone deficiency (TD), which may cause 
osteoporosis, increased insulin resistance, depres-
sion and erectile dysfunction (7). Therefore, long-
-term testosterone therapy (TT) may be required 
after testicular biopsies (8). Many studies in recent 
years focus on potential testicular sperm uptake, 
but just a few have assessed the consequences of 
sperm extraction on the gonadal function.

 The aim of the present study was to assess 
the impact of sperm retrieval on the gonadal func-
tion of rats subjected to experimental orchidope-
xy, by comparing the testicular sperm extraction 
(TESE) to the testicular sperm aspiration (TESA). 
Comparing the efficacy of these procedures for 
sperm obtainment was also a goal.

MATERIALs AnD METhODs

Animal Grouping and Experimental Orchido-
pexy

 Male adult Wistar rats, initially weighing 
320-370g, were used in the experiment. The ani-
mals were kept in 40x32x17cm cages, under light/
dark cycles (12/12h), and had free access to water 
and food. After estimating a difference between 
means in treatment and control groups of 30% 
and a coefficient of variation of 20% due to bio-
logical differences between animals, we defined 
that a minimum of 5 animals per group would be 
required (9). The present research was approved 
by the local Ethics Committee on Animal Research 
(protocol number 77/2012). The rats were initially 
subjected to orchidopexy, which is known as an 
experimental model for impaired spermatogenesis 
(10, 11). The animals were anesthetized with ke-
tamine (80mg/kg) and xylazine (6mg/kg), before 

the surgical procedure. All surgical instruments 
were sterile. The animals were put in supine po-
sition and, subsequently, a midline incision was 
made on their lower abdomen; their testicles were 
mobilized within the abdominal cavity. A bilateral 
gubernaculectomy was performed and the guber-
naculums were anchored to the anterior abdomi-
nal wall using 4.0 nylon. The surgical wound was 
closed in 2 planes, by means of uninterrupted su-
tures using 4.0 nylon. The total of 20 animals were 
randomly assigned into the following groups, fif-
teen days (D15) after orchidopexy: TESE (n=7), 
TESA (n=7), and orchidopexy only (SHAM) (n=6). 
The Control group was composed of non-operated 
animals (n=6) for baseline T measurement. The T 
levels were measured either through sperm retrie-
val or sham procedure before (D16), in D15, and 
23 days after (D23) the second surgery.

Orchiectomy for Spermatogenesis Impairment 
Confirmation

 A pilot study was conducted to confirm 
the testicular histological changes caused by or-
chidopexy. Four non-randomized rats were sub-
jected to orchiectomy at different intervals after 
surgery: 2 animals 7 days after; and 2, 14 days af-
ter. The bidigital presentation of the scrotum was 
carried out after anesthesia with ketamine (80mg/
kg) and xylazine (6mg/Kg); the median longitu-
dinal incision of the scrotum was done by means 
of dissection and bilateral isolation of the sper-
matic cord to identify the testicles. Both testicles 
were removed and subjected to histological analy-
sis. The animals were sacrificed through cervical 
translocation at the end of the procedure.

Histological Assessment
 Testis tissues were cut and fixed in Bou-

in solution for 24 hours and embedded in paraffin 
blocks. This procedure resulted in 5-μm-thick co-
ronal sections. The testicle sections were stained in 
hematoxylin-eosin, mounted in neutral medium, 
and incubated in 0.1% periodic acid for 5-10 min. 
The slides were washed in tap water and immer-
sed in Schiff’s reagent for 15 min. Subsequently, 
the sections were washed in tap water for 10 min, 
counterstained in Mayer’s hematoxylin, washed 
in tap water and dehydrated in graded ethanol. 
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The images were analyzed in a computer-assisted 
image analyzer system consisting of a microscope 
coupled to a digital video camera. The analyses 
were performed at x400 magnifi cation.

Sperm Retrieval Techniques
1. Testicular Sperm Extraction - The ani-

mals were anesthetized in similar fashion for the 
second surgical procedure. After both testicles 
were identifi ed, three separated 3mm incisions 
were performed at their upper, middle and bottom 
thirds using a scalpel blade 11. A light compres-
sion was made on the testicle to promote testi-
cular tissue exposure (Figure-1A). A scissor was 
used in tissue collection. The samples were sent 
for immediate analysis. The hemostasis was per-
formed using compression sponges. The tunica al-
buginea was left open. The abdominal cavity was 
closed with continuous suture using 4.0 nylon; 2. 
Testicular Sperm Aspiration - A 19-gauge needle 
puncture was performed in the lower pole of both 
testicles after testicular exposure (Figure-1B). A 
suction pressure using a 20mL syringe was kept 
to create negative pressure after the needle pe-
netrated the tissue. The needle was pushed into 
different directions, 4 to 6 times. The aspirated 
tissue was sent to immediate analysis. The tunica 

albuginea at the puncture site was left open. The 
abdominal cavity was closed through continuous 
suture using 4.0 nylon; 3. SHAM Procedure - No 
further procedures were performed after the testi-
cles were identifi ed, and the abdominal cavity was 
closed through continuous suture using 4.0 nylon.

Hormonal Assessment and Sperm Processing
 The blood collection was conducted after 

anesthesia by puncturing the retro-orbital venous 
sinus (12) with a capillary tube. One point fi ve 
(1.5) milliliters of blood were dripped into the ap-
propriate collector tube containing anticoagulant. 
The blood was subjected to centrifugation and the 
obtained serum was frozen and stored until the 
testosterone dosage was set. The collection was 
always performed between 8:00 and 10:00 AM. 
The T measurements were conducted in the Cli-
nical Analysis Laboratory at the same institution. 
The plasmatic total T measurement was performed 
through chemiluminescence; the Beckman Coulter 
(Access 2 Immunoassay System/Albalab Biosystems 
NE/California, USA) was used in the procedure. The 
device was calibrated using the kit provided by the 
manufacturer before the analysis. All samples were 
assessed in duplicate and the results were expressed 
in nanograms per milliliter (ng/mL).

Figure 1 - Testicular sperm retrieval procedure. A) Testicular sperm Extraction (TEsE); B) Testicular sperm Aspiration (TEsA).

1A 1B



IBJu | IMPAct oF sPeRM RetRIeVAL on GonADAL FUnctIon

175

 Sperm cells were collected from the tes-
ticles through TESE or TESA, after orchidopexy. 
Subsequently, the samples were diluted in 0.5mL 
of 0.9% saline solution, and kept at 37°C for analy-
sis. Ten (10) μL of each sample were transferred to 
a Makler chamber for sperm cell counting through 
microscopy, at 100X. Two distinct samples from 
each testicle of each animal were separately pro-
cessed, and their mean values were used for statis-
tical analysis purposes.

statistical analysis

 Quantitative, continuous and discrete va-
riables were initially analyzed through the Kolmo-
gorov-Smirnov test to verify distribution normali-
ty. Means and standard deviations were calculated 
for descriptive analysis, whereas parametric me-
thods were used for analytical statistics. Compari-
sons between two distinct groups were performed 
by applying the t test in unpaired data. The t test 
was used in paired data to compare two different 
moments within the same group. Comparisons 
among three or more groups were conducted by 
means of analysis of variance (ANOVA one-way) 
to rank the means. The signifi cance level 0.05 (5%) 
was set for all analyses. GraphPad Prism® softwa-

re version 5.00 for Windows (GraphPad Software, 
San Diego, California, USA, 2007) was used in the 
statistical calculations.

REsuLTs

Histological Analysis applied to Orchiectomy 
Specimens

 The histological examination performed 
in the testicles of rats subjected to orchiectomy 
during a pilot procedure was used to verify testi-
cular damages after orchidopexy. No signifi cant 
histological changes were observed 7 days after 
orchidopexy. However, a pattern of hyposperma-
togenesis was encountered after 15 days. The se-
miniferous tubule was disrupted and there was a 
considerable decrease in the spermatogenic cell 
series, as demonstrated in Figure-2. Therefore, we 
concluded that spermatogenesis was signifi cantly 
impaired 15 days after orchidopexy.

Sperm retrieval impact on the T levels
 Postoperative serum T levels (D23) in rats 

belonging to the TESE group (5.35±4.65ng/mL) 
were similar to the control rats (4.75±1.45ng/mL, 
p=0.8) and to the SHAM group, 15 days after or-
chidopexy (4.99±1.96ng/mL, p=0.9). Likewise, 

Figure 2 - histological analysis of an orchiectomy specimen 15 days after orchidopexy in an experimental rat model. A) 
normal histology; B) Impaired spermatogenesis.

2A 2B
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there was no significant difference between the 
postoperative serum T levels (D23) in rats from 
the TESA Group (3.96±0.80ng/mL) and the con-
trols (4.75±1.45ng/mL, p=0.2). The comparison 
between postoperative T levels in rats belonging 
to the TESA (3.96±0.80ng/mL) and SHAM groups 
(4.99±1.96ng/mL) on (D15) showed no significant 
difference (p=0.3). The postoperative T levels in 
the SHAM groups (3.70±1.27ng/mL) did not sig-
nificantly differ from the controls (p=0.2). Com-
parisons among TESE, TESA and SHAM were per-
formed and no significant difference was found 
(p=0.6). All T measurements performed in diffe-
rent time points are displayed in Table-1.
Sperm retrieval outcomes

 The absolute number of sperm cells found 
through TESE (41.00±7.01) was significantly hi-
gher than that found through TESA (21.33±8.14) 
(p=0.001). In addition, the testicular tissue weight 
found through TESE (0.09±0.02) g was signifi-
cantly higher than that found through aspiration 
(0.09±0.02g versus 0.04±0.04g, p=0.04).

DIsCussIOn

The sperm retrieval procedures performed in 
the present study did not significantly decrease the 
T levels in the experimental rat models presenting 
impaired spermatogenesis after orchidopexy. This 
procedure preserved T production since no signifi-
cant difference was observed between the T levels 
measured in rats subjected to orchidopexy and in 
non-operated animals, despite its negative effects 

on sperm production. Furthermore, TESE was bet-
ter than TESA in retrieving sperm cells and testi-
cular tissue.

 One of the biggest concerns about per-
forming surgical sperm retrieval in humans lies 
on the long-term impact on T production. Con-
troversial results have been published, but there 
is consensus about the fact that the micro-TESE 
may impair Leydig cell functioning (13-15). Ac-
cordingly, TESA has emerged as an alternative to 
alleviate some possible negative effects, as well 
as a viable and effective ART option. The present 
results contradict the aforementioned concept and 
presents TESE as the most effective procedure in 
terms of hormonal function damage.

 The present experimental protocol adds 
value to the literature, because it aims at represen-
ting a subfertile population. There is no rationale 
to investigate these procedures in rats presenting 
normal spermatogenesis if one considers that only 
men, with significant spermatogenesis alteration, 
are subjected to testicular sperm extraction. Diffe-
rent experimental models promoting spermatoge-
nesis impairment have been previously described; 
the most recognized models include chemothe-
rapy infusion (16), drug-induced cryptorchidism 
(17) or surgical orchidopexy (10, 11). Orchidopexy 
was chosen as procedure in the current experi-
ment because it is a simple and inexpensive me-
thod of proven efficacy. The testicular volume re-
duction in rats, followed by the herein performed 
orchidopexy, can be visually observed, although 
further assessment applied to these findings may 

Table 1 - Testosterone levels among experimental animal groups.

T Levels Preoperative Postoperative p

TESE 6.66±4.67* 5.35±4.65 0.8

TESA 6.66±4.67* 3.96±0.80 0.2

SHAM 4.99±1.96 3.70±1.27 0.6

Control 4.75±1.45 - -

* Preoperative T levels of groups TESE and TESA were analyzed together when compared to controls.

TEsE = Testicular Sperm Extraction; TEsA = Testicular Sperm Aspiration; shAM = Rats submitted to orchidopexy only + sham procedure. 



ibju | Impact of sperm retrIeval on gonadal functIon

177

extrapolate the current scope. The initial sperma-
togenesis changes shown in the testicular histolo-
gical analysis were already observed 7 days after 
orchidopexy, and it became even more evident 
on D15. Previous studies have shown the presen-
ce of degenerative changes in spermatogenesis 
of rats presenting cryptorchidism (18, 19). Rossi 
et al. have performed histological analysis in the 
intra-abdominal testicles after orchidopexy and 
found spermatogenesis impairment, Sertoli-cell-
-only syndrome and maturation arrest in the 15th 
postoperative day (20). Their findings validate the 
chosen time-frame applied to the present protocol.

 Accurate serum T measurements remain 
a challenge to both research and clinical setting. 
The recommended serum testosterone methodolo-
gy is based on high-performance liquid chroma-
tography and on tandem mass spectrometry (21). 
Unfortunately, these technologies are limited to 
certain centers, due to their high cost and complex 
pre-dialysis processes. Recent studies have shown 
that they may lack accuracy in specific situations, 
notably in low concentrations, as found in wo-
men and children; thus, the chemiluminescence 
was used in the present analysis. However, seve-
ral steps, such as previous apparatus calibration, 
duplicate dosages and blood collection in normal 
rats, were taken to avoid methodological errors.

 Kerr et al. subjected adult rats to unilate-
ral orchidopexy for one, two and four weeks (10). 
The morphological changes in the Leydig cells in 
the abdominal and scrotal testicles were measured 
using the morphometric approach applied to the 
volume and number of Leydig cells per testicle. 
Although a volume reduction of approximately 
30% was found in the intra-abdominal testicles 
two weeks after surgery, the number and volume 
of Leydig cells and serum T levels were similar. 
Similarly, there was no significant difference be-
tween preoperative serum T concentrations in rats 
belonging to the TESE and TESA (after orchido-
pexy) groups in comparison to the controls. The 
T level changes after sperm retrieval could not be 
attributed to orchidopexy, after the experiment 
was carried out.

 Other authors have studied the serum T 
changes in animals subjected to testicular biopsy 
(17) and found T concentration reduction in rats 

who underwent TESE. However, such decrease was 
clearly related to the amount of extracted tissue. 
The current study did not find significant differen-
ce between the T levels in rats subjected to orchi-
dopexy and TESE, to orchidopexy alone, and the 
control rats. Therefore, it is possible stating that 
the TESE experiment did not lead to decreased T 
levels. This contradictory finding may result from 
the small volume of extracted tissue through TESE 
(0.09g of extracted tissue, on average), although 
such amount was significantly higher than that 
extracted through TESA. Likewise, TESA did not 
cause T level changes in the rats after the orchi-
dopexy in the present study. No significant diffe-
rence was observed between the T concentration 
measured in rats subjected to orchidopexy and 
TESA, and that found in non-operated animals, 
or in animals subjected to orchidopexy, alone.

 Authors reported that the postoperative T 
levels in rats, after orchiectomy, remain at 26.4 
to 81.5% of their baseline level. Interestingly, 
there are reports stating that the T levels in rats, 
after orchiectomy, fail to become undetectable 
or to reach very low levels (22). A pioneer stu-
dy found that increased T and androstenedio-
ne levels are maintained by the production of 
adrenal glands after the rats are castrated, but 
the same result is not observed in humans (23). 
These studies may explain why no significant 
T level reduction was found after the TESE and 
TESA procedures were herein applied. Moreover, 
the hypothesis of having the surgical manipula-
tion as the responsible for T level changes be-
tween groups was rejected, since the T levels in 
the SHAM group did not differ from the control. 
Multiple open biopsies (three in each testicle) 
were chosen and the amount of sperm obtained 
through TESE was larger than that through TESA 
in the present study. Despite the larger amount 
of tissue removed through TESE, no significant 
differences were observed in the T levels.

 The small number of animals in each 
group turns out to be a limitation to the present 
study. For ethical reasons, sampling was limited to 
the minimum number required for reliable statisti-
cal analysis. The adoption of an automatic method 
to assess serum T levels through chemilumines-
cence was another limitation to the study, because 
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it could have overestimated the values.
 There are multiple sperm-capturing ap-

proaches. The testicular microdissection techni-
que for sperm extraction developed by Schlegel 
allowed improving the sperm uptake rates and 
reducing the testicular damage in comparison to 
the standard open testicular biopsy (24). Despite 
the technical improvement, spermatogenesis foci 
were not found in all the studied cases. Locating 
these sperm-producing islands may require con-
siderable time (8). Future studies are required to 
develop techniques to improve the identification 
of the limited foci, to enhance successful capture 
rates, as well as to reduce the surgery time and 
the extracted-tissue volume rates. In addition, the 
experimental models for microdissection TESE in 
rats are still required, as the manipulation of their 
<0.5mm tunica albuginea remains a challenge.

COnCLusIOns

 The testicular sperm capture in rats, after 
orchidopexy, either through extraction or aspira-
tion, did not significantly decrease the T levels. 
The amount of sperm found through testicular 
sperm extraction was higher than that through 
testicular sperm aspiration.
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Surgical Technique

A new technique, combined plication-incision (CpI), for 
correction of penile curvature
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Introduction: Penile curvature (PC) can be surgically corrected by either corporoplasty 
or plication techniques. These techniques can be complicated by post-operative: penile 
shortening, recurrent PC, painful/palpable suture knots and erectile dysfunction.
Objective: To avoid the complications of corporoplasty and plication techniques using 
a new technique: combined plication-incision (CPI).
Materials and Methods: Two groups (1&2) were operated upon: group 1 using CPI and 
group 2 using the 16-dot technique. In CPI, dots were first marked as in 16 dot tech-
nique. In each group of 4 dots the superficial layer of tunica albuginea was transverse-
ly incised (3-6mm) at the first and last dots. Ethibond 2/0, passed through the interior 
edge of the first incision plicating the intermediate 2 dots and passed out of the interior 
edge of the last incision, was tightened and ligated. Vicryle 4/0, passed through the 
exterior edges of the incisions, was tightened and ligated to cover the ethibond knot.
Results: Twelve (57.1 %) participants in group 2 complained of a bothering palpable 
knot compared to none in group 1 with statistically significant difference (P=0.005). 
Postoperative shortening (5mm) of erect penis, encountered in 9 participants, was dou-
bled in group 2 but with insignificant difference (P>0.05). Post-operative recurrence 
of PC, was encountered in only 1 (4.8%) participant in group 2, compared to none in 
group 1, with insignificant difference (P>0.05). Post-operative erectile rigidity was 
normally maintained in all participants.
Conclusion: The new technique was superior to the 16-dot technique for correction of PC.
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InTRODuCTIOn

Penile curvature (PC) is not an uncommon 
disorder in men. PC may be congenital or acqui-
red, mostly caused by Peyronie’s disease (1). PC 
may cause difficulty and pain during intercourse, 
or even coital impairment, and severe psycholo-
gical problems due to the cosmetic appearance of 
the affected person (2,3). Surgical correction of 
the penile curvature is required when coital func-
tion is impaired (3).

 Surgical correction of PC can be classi-
fied into three main categories: tunical shortening 
procedures, tunical lengthening procedures, and 
penile prosthesis implantation (4). Tunical shor-
tening is the commonly used surgical technique 
for correction of PC. Tunical shortening restricts 
the convex, longer, side of the penis to match the 
length of the oppositely shorter side (5).

 Tunical shortening procedures include 
either incisional/excisional corporoplasty techni-
ques or non-incisional plication techniques (6). In 
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corporoplasty, a tunical ellipse is excised or sin-
gle (or multiple) longitudinal tunical incision(s) 
is (are) made and the remaining defect is closed 
horizontally (7-9). Plication of the tunica includes 
Essed & Schröder technique (10) and 16 dot tech-
nique (11).

 Tunical shortening complications include 
loss of length, recurrent or residual penile curva-
ture, erectile dysfunction, change in penile sensa-
tion, and painful or palpable suture knots. Many 
of these outcomes can be quite distressing to the 
patient (5).

 In this study, we describe a new technique, 
where we combine the plication and the incisional 
techniques, without opening of the cavernous tis-
sue, aiming to get the advantages and to avoid the 
disadvantages of either technique.

MATERIALs AnD METhODs

 This study was designed to compare a new 
technique: combined plication-incision (CPI), with 
the 16 dot technique for correction of penile cur-
vature. The study was approved by the Andrology 
board and Ethics Committee, Faculty of Medicine, 
Cairo University.

 In the period from Dec 2013 till Oct 2015 
one hundred ninety men presented with a com-
plaint of penile curvature to the Andrology ou-
tpatient clinic at the University hospital. Seventy 
nine cases required surgery for correction of cur-
vature and matched the inclusion and exclusion 
criteria. Thirty nine eligible participants agreed 
to participate in this research and to be available 
for follow-up. Informed consents were taken from 
participants in the study.

 For potentially eligible participants of men 
presenting with a complaint of penile curvature, 
the following procedures were designed: history 
taking, physical examination, international index 
of erectile function questioning, intra-corporeal 
injection and penile duplex.

 History taking included: age, history of 
general diseases (e.g. diabetes mellitus, hyper-
tension), Dupuytren’s contracture, history of any 
accidents/genital trauma and medications as 
beta-blocker and Methotrexate. Any history of 
psychiatric disease and/or treatment was reported.

 Sexual history included the presence of 
normal erectile rigidity, easy intromission, presen-
ce/absence of painful erection, and/or painful in-
tercourse to any partner. The patient was also asked 
about desire, orgasm and ejaculatory problems. Par-
ticipants were asked to complete an abridged five-
-item version of the International Index of Erectile 
Function (IIEF) (12). During physical examination 
the penis was inspected for the size and the site of 
the urethral meatus and was palpated for tender-
ness, chordae or plaques. An intracorporal injection 
of 20 micrograms PGE1 was given and the grade of 
erection was evaluated (13). During rigid erection 
(E4/E5) the penile length (Table-2) and the angle 
of penile deviation were measured, by the doctor, 
using metal seizer and protractor respectively.

 Duplex evaluation: peak systolic velocity 
(PSV) >30cm/min., end diastolic velocity (EDV)<5 
cm/min and arterial dilatation more than 70% were 
considered normal hemodynamics.

Inclusion criteria
 Men aged >21 years presenting with con-

genital or acquired penile curvature of >30º, who 
had normal erectile function, E4 or E5 response on 
intracorporal injection, and normal penile duplex 
parameters with stable course in case of Peyronie’s 
disease (more than one year).

Exclusion criteria
 Men with hypospadias with chordee, epis-

padias, poor response to PGE1 (response <E4) and/
or active phase of Peyronie’s disease (less than one 
year). Laboratory testing (blood glucose, lipid pro-
file and routine preoperative labs) were done for 
included participants.

Selection of patients for either technique
 Two groups of patients were designed ac-

cording to which technique was more suitable for 
the candidate according to the opinion of the sur-
geon. The combined plication-incision (CPI) tech-
nique was avoided in 2 situations (in which 16-
dot technique was preferred): ventral curvature (to 
prevent mobilization of the neurovascular bundle 
that may cause postoperative pain) and Peyronie’s 
disease (performing incisions in patients with 
Peyronie’s disease may exaggerate the condition). 
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CPI technique was used mainly for patients with 
congenital penile lateral or dorsal deviation.

 In case with congenital ventral curvature: 
performing tunical incisions was avoided to pre-
serve structures of neurovascular bundle. Howe-
ver, in four patients only, removal of a segment of 
the deep dorsal vein allowed a space to perform 
adequate incisions to use the new technique. Re-
maining patients with congenital ventral curvature 
together with acquired cases were operated upon 
using the 16 dot technique (11) and were named 
group 2. Participants operated upon by the CPI te-
chnique were named group 1.

Surgical technique
 All participants received spinal anaesthe-

sia and lied in supine position. After scrubbing and 
draping, an artificial erection was induced by intra-
corporeal injection of 20 micrograms of PGE1. Skin 
incision was made at the circumcision line. Blunt 
dissection was performed to enter Colle’s fascia. The 
entire penis was then degloved till the level of peni-
le base. Buck’s fascia was dissected longitudinally 
from the coronal sulcus to the base of the penis un-
til tunica albuginea and neurovascular bundle were 
visualized and identified. Strict care was employed 
to preserve all structures of neurovascular bundle 
dorsally and the corpus spongiosum/urethra ven-

trally. In all cases, the point of maximum curvature 
was identified during full rigid erection.

CPI technique
 Sutures were applied on the convex side 

of the penis just proximal to the point of maxi-
mal curvature passing through 8 dots. Those 8 
dots were divided into two lines of 5mm spaced 
4 dots, on either side of the middle line “in cases 
of ventral/dorsal deviation” and parallel to each 
other on right or left side in cases with lateral 
deviation. Transverse incisions 3-6mm were per-
formed, with a fine scalpel, at the site of the first 
and last dots (of each group of 4 dots) through 
the superficial layer of tunica albuginea (Figures 
1A and 2A), without cutting into the corpus ca-
vernosum, to prepare a cavity for the knots. The 
00 ethibond suture was passed through the inte-
rior edge of the first incision, plicating the inter-
mediate 2 dots to end out from the interior edge 
of the last incision (Figures 1B and 2B), leaving 
free exterior incisions edges (Figure-1C). Vicryl 
4/0 suture was passed through the exterior edges 
of the incisions (Figures 1D and 2C). Tightening 
and ligation of the ethibond was first done (Fi-
gure-1E) and the vicryl was then tightened and 
ligated over the ethibond suture knot to cover it 
(Figures 1F and 2D).

Figure 1 - Diagrammatic steps of CPI technique 1A) Two transverse incisions through outer layer of tunica albuginea at first 
and last dots. 1B and C) Ethibond suture passing through interior edges of the incisions and plicating the intermediate 2 dots. 
1D) vicryl suture passing through outer free edges of the incisions. 1E) Tightening and ligation of the Ethibond. 1F) Closure 
of outer edges over ethibond suture knot.
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 Sixteen dot technique was performed accor-
ding to the description of Gholami and Lue (11).

 In all cases, for proper correction during ti-
ghtening of ethibond sutures, the penis should not be 
in full rigidity and the assistant should bend the dis-
tal shaft in the direction of correction to allow pro-
per tightening of the suture. Avoidance of crushing 
of the suture material with instruments during liga-
tion is mandatory.

 After ligation of the 1st set of sutures a full 
rigid erection was induced to assess straightness of 
the penis. Usually there was a remaining deviation 
but with point of maximum deviation displaced dis-
tally. The previous steps were repeated till reaching a 
complete straightness. Over-correction was avoided 
by measuring the degree of correction before liga-
ting the sutures. This was done by traction of the two 
suture ends against each other simulating ligation. 

By inspecting the degree of correction we decided 
the degree of tightening of the suture needed whe-
ther completely tight or little looser. The second pla-
ne of penile curvature was corrected using the same 
technique used for correction of the main plane.

 Buck’s and superficial fascia were closed lon-
gitudinally with continuous vicryl 3/0 or 4/0 sutures. 
Postoperative erected penile length was measured 
(Table-2) and rigidity was evaluated. Skin was closed 
with vicryl 5/0 in continuous manner but in three 
separate parts. Then, dressing was applied with mini-
mal pressure on the penile shaft for bandage. Finally, 
1cc of diluted phenylephrine was injected intracorpo-
really if no spontaneous detumescence occurred.

Follow up
 A weekly postoperative follow up was 

done to ensure complete wound healing and to 

Figure 2 - steps of CPI technique. 2A) Two transverse incisions through outer layer of tunica albuginea at first and last dots. 
2B) Ethibond suture passing through interior edges of the incisions and plicating the intermediate 2 dots. 2C) vicryl suture 
passing through outer free edges of the incisions. 2D) Tightening and ligation of the Ethibond sutures followed by closure of 
outer edges over ethibond suture knot.
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manage any post-operative complications if pre-
sent. After 1 month, measurement of the postope-
rative flaccid length was performed.

 Examination for palpable suture knot 
along the shaft was performed by a doctor who 
was blind to the operative procedure (patients’ 
group). Furthermore, the patient was questioned 
about sensation of a knot and if it bothers him. 
However, we decided to rely on the patient words 
for assortment of cases positive for palpable sutu-
re knot. After 3 months, after resuming sexual ac-
tivity, participants were followed up by the IIEF-
5. Furthermore, all participants were asked about 
any decrease in the erectile function noticed and 
about a recurrence of deviation. This was repeated 
every 3 months till the end of follow-up period 
that ranged from 12 to 31 months with mean a 
duration of 20.5±6.9 months.

statistical analysis

 Data were statistically described in ter-
ms of range, frequencies, percentages, mean and 
standard deviation (SD). Comparison used Student 
t test, Mann Whitney U test, paired t test and Wil-
coxon signed rank test. Correlation between va-
rious variables was done using Spearman Rank 
correlation equation. For comparing categorical 
data, Chi square test was performed. Exact test 
was used instead when the expected frequency 
was less than 5. P values <0.05 were set as statis-
tically significant. All statistical calculations were 
done using computer program SPSS (Statistical 
Package for the Social Science; SPSS Inc., Chi-
cago, IL, USA) release 15 for Microsoft Windows 
(2006).

REsuLTs

 This study included 39 participants, 18 
in group 1 and 21 in group 2. Mean age was 
30.6±10.2, 28±7.3 and 32.8±11.8 for all parti-
cipants, group 1 and group 2 respectively with 
insignificant difference (P=0.14). Sixteen (41%) 
participants were smokers, 2 (5.1%) were hyper-
tensive and 1 (2.6%) was diabetic type 2 with in-
significant difference between both groups regar-
ding these data (P>0.05). Five (12.8%) participants 

had acquired curvature for more than 1.5 year. All 
of them were assigned to group 2 to avoid exag-
geration of the condition with incisions.

 Thirty one (79.5%) participants had sin-
gle plane deviation and eight (20.5%) had bidi-
rectional deviation, 3 (16.7%) in group 1 and 5 
(23.8%) in group 2. Table-1 presents the preo-
perative direction of curvature. Deviation angle 
ranged 30-90 at the main plane and 30-35 at 
the second plane. The mean of the angles of the 
main plane was 43.3±18.1 and 53.1±18.1 for 
group 1 and 2 respectively with insignificant 
difference (P=0.1).

 The number of dots marked during 
the surgeries ranged from 8-24 with a mean 
15.28±5.79, 13.33±5.48 and 16.95±5.64 dots, for 
the total cases, group 1 and group 2 respecti-
vely. Significant positive correlation was found 
between the number of dots and the degree of 
curvature (r=0.69 and P<0.001).

 Post-operative follow up ranged from 12 
to 31 months with a mean duration 20.5±6.9, 
20.1±7.7 and 20.9±6.4 months for all cases, 
group 1 and group 2 respectively.

 One participant in the group 1 develo-
ped a hematoma. Post-operative pain was repor-
ted by 3 cases in each group representing 14.3% 
and 16.7% of group 1 and 2 respectively with 
insignificant difference (P=0.53). Postoperati-
ve shortening was encountered in nine (23.1%), 
three (16.7%) in group 1 and 6 (28.6%) in group 
2 with insignificant difference (P=0.4). Shorte-
ning was 0.5cm of the erected penile length in 
all cases. Twelve (57.1%) participants in group 2 
complained of feeling a bothering palpable knot, 
compared with none in group 1, with statistically 
significant difference (P=0.005). By examination, 
palpable knot was found in 16 (76.2%) cases in 
group 2 and none in group 1. However, we con-
sidered cases positive only when reported by the 
patients themselves after asking about it.

Residual curvature did not exceed 10 de-
grees. This was encountered in 2 (11.1%) in group 
1 and 1 (4.8%) in group 2. Post-operative recur-
rence of curvature was recorded in only 1 (4.8%) 
participant in group 2 at the 18th month of his 
follow-up, compared to none in group 1, with 
insignificant difference (P=0.586).
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Throughout the follow-up period, all parti-
cipants retained a postoperative rigid erection and 
none of them reported a postoperative decrease of 
erectile rigidity. The pre and postoperative IIEF-5 
score(s) were reported by 25 (64.1%) participants. 
The preoperative IIEF-5 score was 20.28±1.41, 
20.55±1.38 and 20.04±1.43 for all participants, 
group 1 and group 2 respectively. The postope-
rative IIEF-5 was 20.25±1.37, 20.5±1.29 and 
20.04±1.43 for all participants, group 1 and group 
2 respectively. Comparative studies of the pre and 
postoperative scores for each group were statisti-
cally insignificant (P=0.579 and 1 for group 1 and 
2 respectively).

DIsCussIOn

 Tunical corporoplasty and tunical pli-
cation are two techniques used to correct PC. In 
tunical corporoplasty, permanent fusion of the 
tunical margins, by the healing process, adds to 
the strength of  the sutures and allow for much 

better results in terms of recurrence. However, 
the invasiveness of corporoplasty is great and the 
tourniquet, if used for long time, may be harmful 
to the sensory nerves and the erectile tissue (14). 
On the contrary, tunical plication procedures are 
less invasive (15-17) and separation of dorsal neu-
ro–vascular bundles from the tunica albuginea is 
not done in 16 dot plication technique (11, 18). 
However, in plication, the strength depends only 
on the sutures and not on the healing process (11, 
17, 19, 20). After tunical plication, the recurrences 
rates were high (10, 16, 19) and the presence of 
permanent palpable knots at the site of the tuni-
cal sutures (15, 21) was noted causing discomfort 
or even pain (11, 22, 23). Furthermore, creation 
of a protruding bulk inside the cavernous cavity 
decreases its volume and compresses cavernosal 
tissue (23) and excessive folding may also lead to 
decreased distal rigidity (24).

 For these reasons, we improved the tech-
nique of penile straightening in order to avoid di-
sadvantages and to preserve the most important 

Table 1 - Direction of curvature preoperatively among both groups.

Main plane Second plane

Group 1 Group 2 Total Group 1 Group  2 Total

ventral 4 (22.2%) 13 (61.9%) 17 (43.6%) 0 1 (4.8%) 1 (2.6%)

Dorsal 2 (11.1 %) 3 (14.3 %) 5 (12.8%) 0 1 (4.8%) 1 (2.6%)

Right 4 (22.2 %) 1 (4.8 %) 5 (12.8 %) 1 (5.6%) 1 (4.8%) 2 (5.1%)

Left 8 (44.4%) 4 (19.0%) 12 (30.8%) 2 (11.1%) 2 (9.5%) 4 (10.3%)

none 0 0 0 15 (83.3) 16 (76.2) 31 (79.5%)

Total 18 (100%) 21 (100%) 39 (100%) 18 (100%) 21(100%) 39 (100%)

Table 2 - Pre and postoperative flaccid and erected penile length.

Flaccid penile length (preoperative) Erected  penile length 
(preoperative)

Erected penile length 
(postoperative)

Flaccid penile length 
(postoperative)

Range (cm) Mean±SD Range (cm) Mean±SD Range (cm) Mean±SD Range (cm) Mean±SD

Group 1 10–14 12±1.1 12–18 15.8±1.6 12–18 15.8±1.6 10–14 12±1.1

Group 2 10.5–17 12.4±1.7 13–20 14.9±1.7 12.5–20 14.7±1.7 10.5–17 12.4±1.7

Total 10–17 12.2±1.5 12–20 15.3±1.7 12–20 15.1±1.7 10–17 12.2±1.5
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advantages of corporoplasty and tunical plication. 
The new technique avoids complete incision of the 
tunica albuginea which may compromise the erec-
tile rigidity postoperatively (25) and at the same 
time, the new technique, gets the advantage of the 
healing edges and avoid the mere dependence on 
the suture as in plication techniques. Furthermo-
re, in this new technique the superficial layers of 
tunica albuginea was ligated by absorbable su-
ture covering the ethibond suture knots aiming 
to decrease the discomfort and/or pain caused 
the none-absorbable knots. However, in ventral 
curvature we preferred the 16 dot technique to 
avoid mobilization of neurovascular bundle and 
to maintain its integrity within the tunica albu-
ginea. Also, we preferred the 16 dot technique for 
cases with Peyronie’s disease to avoid incision and 
healing in these cases with idiopathic abnormal 
healing.

 Results of group 2 were comparable to 
other study that used the 16-dot technique (11). 
Furthermore, the correction of penile curvature, 
residual curvature and recurrences, using the new 
technique, was comparable to another study that 
used corporoplasty (19).

 In the present study, the post-operative 
complications, penile shortening and recurrence 
of penile curvature, were higher, with the 16-dot 
technique compared to the new technique but the 
differences were statistically insignificant. Ho-
wever, statistically significantly higher (P=0.005) 
post-operative complaint of feeling of a bothering 
palpable knot was reported by participants opera-
ted upon by the 16-dot plication technique. Fur-
thermore, the post-operative erectile function was 
normally maintained in all participants as indicated 
by having a postoperative E4/E5, a non-significant 
difference between the pre and postoperative IIEF-5 
scores and all participants retained their rigid erec-
tion during the whole period of follow-up. Those 
findings indicated the importance of using the new 
technique to correct the penile curvature.

COnCLusIOns

 The new technique is superior to the 16 
dot plication technique regarding post-operative 
feeling of a bothering suture knot especially when 

done for properly selected cases. It is better to be 
applied to cases with lateral or dorsal deviation 
of congenital penile curvature. Sixteen-dot tech-
nique is better to be applied to congenital ventral 
curvature and for patients with Peyronie’s disease.
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CHALLENGING CLINICAL CASES

Spermatozoa retrieval for cryopreservation after death
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Objectives: To describe the retrieval spermatozoa technique for cryopreservation after
death, including the proximal part of vas deferens.
Material and Methods: A 28-years old man, with previous history of infertility, who 
had died 12 hours before , was submitted to spermatozoa retrieval for cryopreserva-
tion, with surgical bilateral resection in bloc of the proximal part of vas deferens, 
testicle and epididymis. At the laboratory, by milking the epididymis and vas deferens, 
the extracted fluid was collected; also, three samples of each testicle parenchyma were 
also harvested.
Results: The fluid from the vas deferens showed spermatozoa, mostly with in situ mo-
tility. Testicular fragments also presented spermatozoa, mostly with small tail move-
ments or immobile.
Conclusion: The inclusion of the proximal part of vas deferens during spermatozoa
retrieval after death must be performed, since it contains high concentration of sper-
matozoa, and even in the presence of previous infertility, as was with this patient, it is 
possible to retrieve spermatozoa.

InTRODuCTIOn

Cryopreservation of spermatozoa after de-
ath allows parenthood using assisted reproductive 
technologies.

 The success of spermatozoa retrieval after 
death depends on the time from death to cryo-
preservation, on the quality of previous sperma-
togenesis and the harvested anatomic structures. 
Post-mortem viability is inversely proportional to 
the time from death to sperm retrieval (1).

 The first report on sperm retrieval after de-
ath was published in 1980. It describes the sperm 
retrieval of a 30-years old man with encephalic 
death due to trauma (2). In 1993, it was repor-
ted the birth of the first child using cryopreserved 
spermatozoa collected after death (3).

 The objective of the present paper is to 
describe the employed technique for posthumous 
sperm retrieval and cryopreservation including 
the proximal part of the vas deferens during sur-
gical collection.

MATERIALs AnD METhODs

 A 28-years old white man, that had died 
12 hours before o was submitted to sperm retrieval 
for cryopreservation requested by his wife.

 Before the procedure, a written consent 
was signed.

 Surgical technique of sperm retrieval used 
the following sterile surgical steps: patient in dor-
sal decubitus, antisepsis of genital skin, sterile dra-
pes protecting the surgical field, 4cm longitudinal 
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median incision of scrotal pouch, opening of bi-
lateral vaginal layer, in bloc bilateral resection of 
proximal 5cm of vas deferens, testicle and epidi-
dymis, closure of incision with continuous suture 
in two layers. Each of the two tissue resected parts 
was separately involved in sterile drapes, stored in 
a plastic sterile bag of 15 liters and both were kept 
in a refrigerated box for biological transport.

 For cryopreservation of biological tissue, 
at the reproduction laboratory, under sterile con-
ditions, it was performed milking of epididymis 
and vas deferens, and the collected fluid was ad-
ded to 3mL of culture media in a test tube (single 
step medium, Irvine Scientific®, Santa Ana, EUA). 
Also, three samples of 3x3x3mm of testicular 
parenchyma of each testicle (superior, medium 
and inferior anterior region) were harvested and 
immersed in a vial with the same culture media. 
The fluid of the vas deferens ends and the testicle 
fragments were cryopreserved in liquid nitrogen, 
using the fast freezing technique (4), with the aid 
of a cryoprotector media (test-yolk buffer com gli-
cerol, Irvine Scientific®, Santa Ana, EUA).

 For microscopic analysis, three other sam-
ples of the fluid of both vas deferens were collec-
ted (20 microliters each), along with three other 
small resected samples of testicular parenchyma 
(1x1x1mm each), from the superior, medium and 
inferior region.

REsuLTs

 The proximal part of vas deferens, testi-
cles and epididymis showed macroscopic normal 
characteristics. Microscopic evaluation of the col-
lected fluid from vas deferens showed the presen-
ce of rare spermatozoa in each optic field (200X), 
mostly with in situ motility. Testicular fragments 
also presented spermatozoa, mostly with small tail 
movements or immobile.

DIsCussIOn

 Sperm cryopreservation and assisted re-
productive technologies allow posthumous pa-
renthood (5). Family members may express this 
wish and seek help from trained professionals for 
post mortem cryopreservation of retrieved sperm, 

as soon as possible, after death. Usually there is 
no such team on call for this procedures in these 
rare occasions, but they must follow some alig-
ned steps: a) legal aspects (authorization and le-
gal consent); b) choice of biological material to be 
harvested with the highest probability to contain 
viable sperm in adequate quantity; c) packaging, 
transportation and processing of the material at 
the reproduction laboratory.

 Post-mortem gamete cryopreservation le-
gislation in several countries is conflictive or no-
nexistent. In many occasions, local laws, institu-
tional guidelines and judicial decisions are used 
(6). World legislation is not consensual regarding 
legality of the procedure. In France, Germany, 
Spain, Canada and Sweden the procedure is for-
bidden, even with previous consent of the dece-
ased (1). In United Kingdom the deceased donor 
must have previously consented the use of his 
genetic material after death (7). In Israel, legisla-
tion is more liberal: the widow may request the 
retrieval and use of genetic material (8). In the 
United States and Australia there are no specific 
laws; it is recommended that medical societies 
determine the guidelines for the procedure. Usu-
ally these societies recommends a previous con-
sent of the deceased and a minimum interval of 
six to 12 months between the retrieval and the 
use in assisted reproduction. These same societies 
do not recommend the material collection in si-
tuations of familiar dispute (9). A question form 
of semen donors of semen banks in the US sho-
wed that 85.9% of donors would agree to the use 
of their genetic material if they died and among 
infertile patients 83.8% agreed (6). In Brazil, the 
Federal Board of Medicine in 1998 recommended 
that spouses when alive signed a written consent 
to inform their wish on the destiny of embryos 
and/or any cryopreserved reproductive material 
in case of divorce, severe illness of death. Federal 
justice board defined that to presume paternity, 
offspring may be obtained by the widow with 
express authorization of husband when alive, to 
use his genetic material (10). In the present case, 
it was requested authorization and written con-
sent, but, almost one year after cryopreservation, 
the widow asked for discard of all material, sig-
ning a written consent form.



ibju | Post-mortem sPerm retrieval

190

 Regarding anatomic sites or tissues that 
must be harvest for sperm retrieval after death, 
there is no standardization in literature. Usually, 
it is recommended to harvest testicles and/or epi-
didymis, including the higher possible amount of 
biological tissue (11). Techniques that use needle 
percutaneous collection of testicles, epididymis 
and vas deferens are not ideal, in view of the small 
quantity of sperm retrieved, although vas deferens 
needle puncture may present higher success. Elec-
troejaculation may be an alternative for patients 
with brain death maintained with mechanic ven-
tilation (12, 13). In the present technique, it was 
surgically collected the testicles, epididymis, pro-
ximal parts of vas deferens, that were harvested 
in bloc to perform the proximal to distal milking 
maneuver (from the epididymis to the vas defe-
rens) to collect the highest quantity of fluid. The 
vas deferens present in normal conditions a high 
amount of mobile and mature sperm (millions) 
and may reach 100 times of the seminal sperm 
concentration (14-16) and therefore it is the ideal 
place to collect sperm, as already shown in a study 
of sperm collected in live individuals, before and 
after cryopreservation (16).

 Due to the above considerations and the 
use of the described technique in this paper, when 
enough quantity of retrieved sperm is collected 
from the vas deferens ends, it is possible to dismiss 
the sperm retrieval of epididymis and/or testicles. In 
the present patient, three fragments of testicle were 
also harvested, due to the fact that the patient had a 
previous history of infertility and the sperm concen-
tration at the fluid from vas deferens was low.

 Regarding the time interval between 
death and sperm retrieval, it should be the short-
est possible to obtain live spermatozoa with good 
motility, and it is suggested that it must not ex-
ceed 24 to 36 hours (13, 17). But there is a report 
of efficient sperm retrieval after 48 horas of dea-
th (12). In the present case, the elapsed time was 
almost 12 hours.

 Regarding obstetric complications and/or 
congenital malformations, there are no reports in 
literature of increase due to the use of posthumous 
cryopreserved spermatozoa (18).

 The quality of previous spermatogenesis is 
related to the presence of spermatozoa in the post 

mortem biological material. A study from Austra-
lia reported a failed sperm retrieval less than 24 
hours after death of a patient with previous in-
fertility (12). In the present patient, the spouse re-
lated that her husband was infertile, but the sperm 
analysis was performed elsewhere, that could not 
be accessed. The presence of previous husband in-
fertility may explain the low quantity of retrieved 
sperm, but did not invalidate the employed de-
scribed technique.

COnCLusIOns

 Sperm retrieval post mortem using bila-
teral in bloc ressection of testicle, epididymis and 
proximal part of vas deferens was efficient. It is 
suggested that these structures should be used, 
once they represent the physiological anatomic 
sites of spermatogenesis, sperm maturation and 
presence of mature spermatozoa.
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The biochemical recurrence after local treatment for prostate cancer is an often chal-
lenging condition of clinical management. The aim of this report is to demonstrate 
the importance of the association of various imaging methods in the identification 
and subsequent accurate percutaneous biopsy in patients with recurrence of prostate 
cancer, especially in unusual sites.
An 86 years old male with biochemical recurrence, during radiological investigation 
a PET-MRI was noted the presence of an asymmetry of the vas deferens with PSMA-
68Ga uptaken, suggesting the recurrence. A percutaneous fusion biopsy with PET-MRI 
and ultrasound was performed using transrectal access using ultrasound confirming 
infiltrating adenocarcinoma of the wall of the vas deferens, compatible with neoplastic 
prostate recurrence.
The fusion image technique combines the real-time view of the US to the possibility of 
higher definition and higher specificity, methods more anatomical detail as tomography 
and magnetic resonance imaging, simultaneously.
High resolution acquired in PET / MR associated with image fusion allows orienta-
tion procedures, even in areas of difficult access, with greater accuracy than con-
ventional techniques.

InTRODuCTIOn

Up to 35% of patients with localized tre-
atment for prostate cancer (radical prostatectomy 
or radiation therapy) ultimately present with a 
biochemical recurrence, which means a prostate 
specific antigen (PSA) elevation without abnormal 
conventional imaging studies. The biochemical re-
currence after local treatment is an often challen-
ging condition of clinical management (1).

 An emerging tool for the topographic 
diagnosis of lesions in patients with biochemical 

recurrence is the use of prostate-specific mem-
brane antigen (PSMA) PET scan associated with 
the magnetic resonance imaging (MRI), promo-
ting high tumor contrast associated with high re-
solution image (2), identifying possible focus of 
tumor recurrence. This association of images fe-
aturing the PET-MRI exam differs in order to pro-
vide diagnostic accuracy based on aspects of both 
functional and anatomical.

 The aim of this report is to demonstrate 
the importance of the association of various ima-
ging methods in the identification and subsequent 
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accurate percutaneous biopsy in patients with re-
currence of prostate cancer, especially in unusu-
al sites. Similarly, we aim to report an uncommon 
presentation of recurrence of prostate cancer in the 
vas deferens, location which particularly benefited 
from the above-mentioned imaging methods com-
bination.

CAsE REPORT

 A 86 years-old male has been followed for 
elevated PSA levels after his prostatectomy fifteen 
years ago. He has already undergone salvage ex-
ternal beam radiation therapy with no success and 
has been on different hormonal manipulations since 
then. His current PSA was 21 with a doubling time 
of 1 month with a testosterone level of 23ng/dl.

 Abdominal/pelvic tomography observed 
nonspecific thickening of the right vas deferens. 
In additional radiological investigation PET-MRI 
noted the presence of an asymmetry of the vas 
deferens with PSMA-68Ga uptake, suggesting re-
currence (Figure-1). Given the rarity of this pre-
sentation, it was required histologic sampling for 
appropriate treatment planning.

 A percutaneous fusion biopsy with PET-MRI 
and ultrasound was performed using transrectal ac-
cess using ultrasound (Toshiba Aplio 500 Platinum-
Toshiba American Medical Systems, Tustin, CA) and 
probe with guide prostate biopsies. An 18G auto-
matic needle (Acecut-TSK Laboratory-Japan) was 
positioned into the lesion guided by real time fusion 
images and confirmed the position by tomography 
(Somatom Definition AS 40-slice, Siemens, Berlin, 
Germany) (Figure-2 and Figure-3).

 Five samples were collected, with immedia-
te analysis by the pathologist, confirming the pre-
sence of atypical cells.

 Control tomography and transrectal ultra-
sound showed no immediate complications and the 
patient was discharged after 4 hours of observation 
and micturition without hematuria.

 Final pathological analysis of the sample 
showed infiltrating adenocarcinoma of the wall of 
the vas deferens and the adjacent adipose tissue 
compatible with neoplastic prostate recurrence. Due 
to prior external beam radiation therapy, he was 
started on Enzalutamide in addition to androgen 
deprivation associated with radiation therapy direc-
ted at the focus of tumor recurrence.

Figure 1 - Anomalous accumulation of PsMA-68Ga in the right vas deferens. That has increased dimension compared to the 
contralateral, suggestive of secondary neoplastic lesion found, considering the underlying disease.
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 Institutional review board approval for 
case report is not required in our institution.

DIsCussIOn

 The biochemical recurrence is challenging, 
the rising of PSA level is not necessary associated 
with imminent death from disease, but patients 
concern about this rising and eager may hinder 
treatment. Precipitated interpretations may cause 
prematurely administration of androgen depriva-
tion therapy. It is known that androgen blockage 
is associated with side effects such as impoten-
ce, bone loss, metabolic syndrome and increased 

risk of cardiovascular disease; it is worsened if 
the evolution of the disease is not associated with 
changes in survival (3).

 Hence, there is the quest for new diagnos-
tic methods with high specificity and sensitivity to 
locate and predict the extent of the disease in case 
of biochemical recurrence. Other methods associa-
ted with membrane receptors have already been 
tried, but did not achieve the expected result.

 Positron emission tomography-magnetic 
resonance imaging (PET-MRI) is an image of a 
hybrid technique that combines morphological 
and functional information with high accuracy in 
diagnosis of primary and metastatic tumors. The 
prostate specific membrane antigen (PSMA) is a 
transmembrane protein with increased expression 
in neoplastic prostate cells compared to benign 
glandular cells. Currently, some studies (4) have 
demonstrated an increase in efficiency in the early 
anatomical diagnosis in patients with biochemi-
cal recurrence of prostate cancer in the PET with 
PSMA compared with other radiotracers.

 The fusion image technique combines the 
real-time view of the US to methods of higher de-
finition and specificity with better anatomic de-
tail. In addition, the detection of clinically signi-
ficant prostate cancer in MRI helps to detect the 
same disease in biopsy results (5).

 Although Lee et al. did not find significant 
difference between the use of fusion biopsy and 
systematic biopsy in detection rate of any-grade 
prostate cancer (6), Mariotti et al. had a consistently 

Figure 2 - A) Tomography and ultrasound images fusion, showing images synchronization. B) On the left, arrow (black) shows 
the position of the thickened vas deferens (CT); on the right, the biopy needle into the target lesion (white arrow).

A B

Figure 3 - Tomographic reconstruction positioning of the 
transrectal probe and biopsy needle to the target lesion.
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result in detecting more intermediate-to-high risk 
using fusion biopy (7).

 Our experience is in accordance with the 
literature, where it is observed a 13.5% upgrade 
for MRI-US fusion biopsy over systematic biopsy 
(8), that shows the importance of fusion biopsy.

 This case demonstrates the effectiveness 
of PET-MRI/PSMA in identifying the location of 
probable recurrence and, in combination with fu-
sion biopsy, allowed the accurate diagnosis of the 
site of recurrence, contributing to the better treat-
ment of the condition.

COnCLusIOns

 High resolution acquired in PET/MR asso-
ciated with image fusion allows orientation proce-
dures, even in areas of difficult access, with grea-
ter accuracy than conventional techniques.
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DEsCRIPTIOn OF CAsE
 

A 54-year-old otherwise healthy Caucasian 
male was referred to us for further management of 
an enlarging left heterogeneous peri-renal mass. The 
patient had been initially followed with serial ima-
ging by his primary care physician, who had been 
monitoring the mass since it was first detected 2 ye-
ars earlier, when it was 2.9cm in size. Most recent CT 
scan showed a 4.7 cm mass, located posteriorly, near 
the renal hilum, apparently peri-renal (arising from 
retroperitoneum). Axial PET/CT showed mild increa-
sed FDG uptake with standardized uptake value me-
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Figure 1 - CT Images. a) Coronal non-contrast CT demonstrating a peri-renal mass with heterogeneous attenuation. 
hounsfield units measured at -73 indicating fat in mass. b) Axial non-contrast CT again demonstrating left perirenal mass 
with heterogeneous attenuation arising from retroperitoneum. c) Axial PET/CT shows mild increased FDG uptake with suv 
(standardized uptake value) measurements of up to 2.8, which could represent malignancy or inflammatory process.

asurements of up to 2.8, which could represent ma-
lignancy or inflammatory process (Figure-1). It was 
decided to obtain a CT guided biopsy of the mass, 
which showed adipose tissue with cytologic atypia 
and inflammation. A MRI was also performed but 
this did not allow a definitive diagnosis, with findin-
gs compatible with a range of entity, from angiomyo-
lipoma to liposarcoma to renal cell carcinoma (1-4) 
(Figure-2). Therefore, surgical options were discussed 
with patient. Since the mass had doubled in size in 
about 2 years, it was decided to proceed with laparos-
copic removal of the mass. Intraoperatively, decision 
was made to convert to laparoscopic radical nephrec-

A

B

C
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tomy due to inability to safely excise the mass from 
the major renal vessels.

 Gross examination of the surgical speci-
men revealed a well-circumscribed mass displaying 
fibrous and fatty cut surfaces. Microscopic exami-
nation revealed a proliferation of spindle cells with 
features of reactive myofibroblasts and fibroblasts 
interspersed with lobules of adipocytes, many of 
which contained multiple vacuoles, characteris-
tic of pseudolipoblasts. Foamy macrophages and 
infiltrates of lymphocytes and plasma cells were 
present throughout the tumor. Based on the mor-
phologic features, the differential diagnosis inclu-
ded well-differentiated liposarcoma, inflammatory 

myofibroblastic tumor, angiomyolipoma, an IgG4-
-related sclerosing lesion, and inflammatory pseu-
dotumor. Immunohistochemical stains showed that 
the myofibrobasts were positive for CD34, vimen-
tin, and smooth muscle actin and were negative for 
melan-A, HMB-45, ALK, and bcl-2. IgG4 staining 
did not reveal an excessive number of IgG4-posi-
tive plasma cells. Fluorescent in situ hybridization 
revealed no amplification of the MDM2 gene lo-
cus, ruling out the possibility of well-differentiated 
liposarcoma. The overall findings were most con-
sistent with inflammatory pseudotumor (Figure-3). 
Postoperative course was uneventful and patient is 
disease-free after a follow-up of 12 months.

Figure 3 - histopathology. a) Gross: bivalved kidney with well circumscribed tumor near hilum. b) Microscopic, 20x: sclerotic 
adipose tissue with foci of chronic inflammation (arrow), c) Microscopic, 400x: multivacuolated pseudolipoblasts (arrows).

Figure 2 - MRI Images. a) Axial MRI, hAsTE (T2-weighted) (left) and hAsTE with fat-saturation (right) demonstrates the 
mass. b) Axial MRI, in phase (left) and opposed phase (right), c) Axial MRI, post-contrast subtracted image shows areas of 
enhancement in mass.
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 This type of lesion is rarely encountered (5-8), 
but its variable and nonspecific features on imaging 
makes a preoperative clinical diagnosis quite chal-
lenging. Differential diagnoses include malignant 
tumors such as renal cell carcinoma, sarcomatoid re-
nal cell carcinoma, inflammatory fibrosarcoma, ma-
lignant fibrous histiocytoma, low grade neurogenic 
tumor, myxoid leiomyosarcoma and non-malignant 
tumors such as angiomyolipoma, xanthogranuloma 
pyelonephritis and plasma cell granuloma. It is diffi-
cult to make a preoperative diagnosis because symp-
toms and imaging findings are not specific. Renal 
biopsy in this scenario is likely failing a definitive 
diagnosis. It is therefore appropriate to presume the 
given renal mass to be a renal cell carcinoma and to 
perform nephrectomy (radical or partial) (5-8).

 In conclusion, inflammatory pseudo-
tumor of the kidney represents an extremely 
rare neoplasm of uncertain biological poten-
tial, which the clinician should keep in mind in 
the differential diagnosis of an enlarging renal 
mass with non specific features on diagnostic 
imaging and inconclusive biopsy results.
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Introduction: A renorrhaphy technique which is effective for hemostasis but does not place undue tension on the branch 
vessels of the renal sinus remains one of the challenging steps after hilar tumor resection during robotic partial nephrec-
tomy (RPN). The published V-hilar suture (VHS) technique is one option for reconstruction after an RPN involving the 
hilum. The objective of this video is to show a novel renorrhaphy technique, Hilar Parenchymal Oversew that has been 
effective for such cases.
Materials and Methods: We present two cases of RPN for renal hilar tumors. The first case depicts use of the VHS renor-
rhaphy technique for a tumor that abuts the renal hilum along 20% of its diameter. The second case demonstrates tumor 
resection and reconstruction for a tumor that has >50% involvement of the hilum along its diameter. After tumor resec-
tion, individual sinus vessels can be selectively oversewn with 2-0 Vicryl suture on SH needle. The remaining exposed 
parenchyma is controlled using the Hilar Parenchymal Oversew technique with a #0 Vicryl on CT-1 needle. 
Results: For the Hilar Parenchymal Oversew surgery operative time was 225 min, estimated blood loss was 140 ml, warm 
ischemia time was 19 minutes, and there were no intraoperative complications. Pathology was consistent with clear cell 
renal cancer with negative margins.
Conclusion: Robotic partial nephrectomy with the Hilar Parenchymal Oversew technique is a good alternative to VHS 
renorrhaphy in the management of renal hilar tumors “bulging” into the renal sinus with >50% of the tumor diameter 
abutting the hilum. 
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Introduction and Objective: Retroperitoneal access for robotic renal surgery is an effective alternative to the commonly 
used transperitoneal approach. We describe our contemporary experience and technique for attaining retroperitoneal 
access.
Materials and Methods: We outline our institutional approach to retroperitoneal access for the instruction of urologists at 
the beginning of the learning curve. The patient is placed in the lateral decubitus position. The first incision is made just 
inferior to the tip of the twelfth rib as described by Hsu, et al. After the lumbodorsal fascia is traversed, the retroperitoneal 
space is dilated with a round 10 millimeter AutoSutureTM (Covidien, Mansfield, MA) balloon access device. The following 
trocars are used: A 130 millimeter KiiR balloon trocar (Applied Medical, Rancho Santa Margarita, CA), three robotic, and 
one assistant. Key landmarks for the access and dissection are detailed.
Results: 177 patients underwent a retroperitoneal robotic procedure from 2007 to 2015. Procedures performed include 
158 partial nephrectomies, 16 pyeloplasties, and three radical nephrectomies. The robotic fourth arm was utilized in all 
cases. When compared with the transperitoneal approach, the retroperitoneal approach was associated with shorter op-
erative times and decreased length of stay (1). Selection bias and surgeon preference accounted for the higher proportion 
of patients who underwent partial nephrectomy off-camp via the retroperitoneal approach.
Conclusions: Retroperitoneal robotic surgery may confer several advantages. In patients with previous abdominal surgery 
or intra-abdominal conditions, the retroperitoneum can be safely accessed while avoiding intraperitoneal injuries. The 
retroperitoneum also provides a confined space that may minimize the sequelae of potential complications including 
urine leak. Moreover, at our institution, retroperitoneal robotic surgery is associated with shorter operative times and a 
decreased length of stay when compared with the transperitoneal approach (2). In selected patients, the retroperitoneal 
approach is a viable alternative to the transperitoneal approach for a variety of renal procedures.
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Robot-assisted single port radical nephrectomy and 
cholecystectomy: description and technical aspects
_______________________________________________
Francisco Hidelbrando Alves Mota Filho 1,2, Luis Felipe Sávio 1, Rafael Eiji Sakata 1, Renato Fidelis 
Ivanovic 1,2, Marco Antonio Nunes da Silva 1, Ronaldo Soares Maia 1, Carlo Camargo Passerotti 1,2

1 Centro de Cirurgia Robótica do Hospital Alemão Oswaldo Cruz, São Paulo. Brasil; 2 Divisão de Urologia, 
Faculdade de Medicina da Universidade de São Paulo, São Paulo, Brasil

ABsTRACT         _______________________________________________________________________________________

Introduction: Robot-Assisted Single Site Radical Nephrectomy (RASS-RN) has been reported by surgeons in Europe and 
United States (1-3). To our best knowledge this video presents the first RASS-RN with concomitant cholecystectomy 
performed in Latin America.
Case: A 66 year-old renal transplant male due to chronic renal failure presented with an incidental 1.3cm nodule in the 
upper pole of the right kidney. In addition, symptomatic gallbladder stones were detected.
Results: Patient was placed in modified flank position. Multichannel single port device was placed using Hassan’s tech-
nique through a 3cm supra-umbilical incision. Standard radical nephrectomy and cholecystectomy were made using an 
8.5mm camera, two 5mm robotic arms and an assistant 5mm access. Surgery time and estimated blood loss were 208 
minutes and 100mL, respectively. Patient did well and was discharged within less than 48 hours, without complications. 
Pathology report showed benign renomedullary tumor of interstitial cells and chronic cholecystitis.
Discussion: Robotic technology improves ergonomics, gives better precision and enhances ability to approach complex 
surgeries. Robot-assisted Single Port aims to reduce the morbidity of multiple trocar placements while maintaining the 
advantages of robotic surgery (2). Limitations include the use of semi-rigid instruments providing less degree of motion 
and limited space leading to crash between instruments. On the other hand, it is possible to perform complex and con-
comitant surgeries with just one incision.
Conclusion: RASS-RN seems to be safe and feasible option for selected cases. Studies should be performed to better un-
derstand the results using single port technique in Urology.
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To the editor,

We read the publication on “Risk factors for mortality in Fournier’s gangrene in a general hospi-
tal: use of simplified Fournier’s gangrene severe index score (SFGSI)” with great interest (1). Tenório et 
al. concluded that “The main advantage is easy applicability because it contains only three parameters 
and can be used immediately after patient’s admission” (1). Indeed, as noted by Yeniyol et al., “Patients’ 
metabolic status and the extent of disease at presentation is an important factor in the prognosis of 
Fournier’s gangrene” (2). There are some concerns on this report. First, the score cannot be immediately 
used; it has to wait for gathering the information if there is no pre-admission complete clinical history 
and laboratory data. Second, the mentioned variables are also affected by other possible concomitant di-
sorders. For example, hemoglobin can be affected by any inherited and non -inherited anemic disorders.

Re: Simplified fournier’s gangrene severe index score 
(SfGSI)
_______________________________________________
Sora Yasri 1, Viroj Wiwanitkit 2

1 KMT Primary Care Center, Bangkok Thailand; 2 Hainan Medical University, China

Vol. 44 (1): 204-204, January - February, 2018

doi: 10.1590/S1677-5538.IBJU.2017.0535
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To the editor,

We read the publication on “Serum tissue factor (TF) as a biomarker for renal clear cell carcino-
ma”.  Silva et al. noted that “TF appears to be a useful serum marker for the presence of clear cell RCC 
(1)”. Indeed, to conclude that TF is an important biomarker, there should be a complete evaluation on this 
diagnostic test. Sensitivity and specificity should be studied. Also, some confounding medical disorders 
such as cardiovascular problem or hemoglobin disorder can affect TF level (2, 3). The conclusion that the 
TF is a useful biomarker for renal clear cell carcinoma by Silva et al. might be too early. Nevertheless, if 
the diagnostic property of TF is acceptable, there is still the left question of its cost effectiveness.

Re: Serum tissue factor as biomarker for renal clear cell 
carcinoma: a comment
_______________________________________________
Beuy Joob 1, Viroj Wiwanit 2,3,4

1 Sanitation 1 Medical Academic Center, Bangkok Thailand; 2 Hainan Medical University, China;       
3 Faculty of Medicine, University of Nis, Serbia; 4 Joseph Ayo Babalola University, Nigeria

Vol. 44 (1): 205-205, January - February, 2018

doi: 10.1590/S1677-5538.IBJU.2017.0530
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Manuscripts submitted for publication should be 
sent to:

Sidney Glina, M.D, PhD
Editor, International Braz J Urol

by e-mail with attached text fi les and fi gures to: 
submission@brazjurol.com.br

Manuscripts must be written in current En-
glish or Portuguese. Non-native English speakers 
should ask a native specialist in medical English for 
checking the grammar and style. Either American or 
British English may be used but should be consistent 
throughout the manuscript.

A submission letter signed by all authors 
must accompany each manuscript. This letter must 
state that: a)- the paper or portion thereof have not 
been previously published and are not under consi-
deration by another Journal, b)- that all authors have 
contributed to the information or material submitted 
for publication, and that all authors have read and 
approved the manuscript, c)- that the authors have 
no direct or indirect commercial fi nancial incentive 
associated with publishing the manuscript, d)- that 
the source of extra-institutional funding, specially 
that provided by commercial companies, is indica-
ted, e)- that the study had been reviewed and appro-
ved by a certifi ed Ethical Board or Committee, inclu-
ding the nmeber of the approval dociment and the 
date of the approval, f)- a non-plagiarism statement 
( I (We) declare that all material in this assignment is 
my (our) own work and does not involve plagiarism). 
g)- Clinical trials must be registered on any Clinical 
Trials Registry and the letter must bring the number 
of registration and the name of the registry. After 
accepted for publication, the manuscript will become 
property of the International Braz J Urol.

Confl ict of Interest – Any confl ict of inte-
rest, mainly fi nancial agreement with companies 

whose products are alluded to in the paper, must be 
clearly disclosed when submitting a manuscript for 
review. If accepted, a disclosure will be published in 
the fi nal manuscript.

The requirements for authorship and 
the general rules for preparation of manuscripts 
submitted to the International Braz J Urol are in 
accordance with the Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals 
(International Committee of Medical Journal Edi-
tors. Uniform Requirements for Manuscripts Sub-
mitted to Biomedical Journals. Ann Intern Med, 
126: 36-47, 1997). An electronic version of the 
Uniform Requirements is available on various we-
bsites, including the International Committee of 
Medical Journal Editors web site: www.icmje.org.

In response to the concerns of the editors of 
scientifi c medical journals with ethics, quality and 
seriousness of published articles, a Committee on 
Publication Ethics (COPE) was established in 1997 
and a guideline document was published. The Inter-
national Braz J Urol signed, approved, and follows 
the COPE guidelines. The Editor strongly encourages 
the authors to carefully read these guidelines before 
submitting a manuscript (www.publicationethics.
org.uk/guidelines or www.brazjurol.com.br, vol. 26 
(1): 4-10, 2000). 

Peer Review – All submissions are subject 
to editorial review. Typically, each manuscript is 
anonymously forwarded by the Editor to 4 Reviewers 
(at least 2). If the Editor receives confl icting or in-
conclusive revisions, the manuscript is always sent 
to 1 or 2 additional Reviewers before the Editor’s 
decision. If considered necessary by the Editor or 
by the Reviewers, statistical procedures included in 
the manuscript will be analyzed by a statistician. 

 The International Braz J Urol contains six 
sections: Original Article, Review Article, Surgical 
Technique, Challenging Clinical Case, Radiology Page 
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and Video Section. The articles should be written in 
Portuguese or English offi cial orthography.

Abbreviations should be avoided, and 
when necessary must be specifi ed when fi rst 
time mentioned. Unusual expressions may not 
be used. A list of abbreviations must be provided 
at the end of the manuscript. 

Every manuscript submitted to publication 
should have a cover page containing the title, short 
title (up to 50 characters), authors and institution. 
Up to six key words should be provided. These 
words should be identical to the medical subject 
headings (MeSH) that appear in the Index 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 fi nancial 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 fi ve. 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 fi ve References. 
An abstract must be provided. At least fi ve 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 fi ndings: Report case(s) relevant aspects
▪ Case(s) hypothesis: Proposed premise subs-

tantiating case(s) description
▪ Promising future implications: Briefl y 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 fi gure 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-
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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 
fi nal of the manuscript.

1) The number of illustrations should not exceed 
10 per manuscript.
2) Check that each fi gure 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 fi nal 
magnifi cation.
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 fi gures in the text, but su-
pply them as separate fi les.
2) For Submitting Photographs Electronically, 
please:
Supply photographs as TIFF (preferable) or JPG 
fi les. The TIFF of JPG should be saved at a re-
solution of 300 dpi (dots per inch) at fi nal size.
If scanned, the photographs should be scanned at 
300 dpi, with 125mm width, saved as TIFF fi le 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 fi le on the page and 

save it at fi nal size with the correct orientation. 
We recommend a minimum fi nal width of 65 mm, 
but note that artwork may need to be resized and 
relabeled to fi t the format of the Journal.
4) IMPORTANT - Avoid - Do Not

a) DO NOT embed the images in the text; save 
them as a separate fi le 
b) DO NOT supply artwork as a native fi le. 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 fi les 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 identifi ed 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 fi rst six authors followed by et al. 
The initial and the fi nal pages of the reference 
should be provided:

Papers published in periodicals: 

▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM, 
Lingeman JE: Shock wave lithotripsy monotherapy 
for renal calculi. Int Braz J Urol. 2002; 28:291-301.
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▪ Holm NR, Horn T, Smedts F, Nordling J, de la 
Rossete J: Does ultrastructural morphology of 
human detrusor smooth muscle cell characterize 
acute urinary retention? J Urol. 2002; 167:1705-9.
Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia, 
WB Saunders. 1986; vol. 1, p. 25.

Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In: 
Milford EL (ed.), Renal Transplantation. New York, 
Churchill Livingstone. 1989; pp. 181-95.

The Int Braz J Urol has the right of reject 
inappropriate manuscripts (presentation, number 
of copies, subjects, etc.) as well as proposes mo-
difi cations 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 briefl y describe the reasons 
and objective of the paper.

Materials and Methods should describe 
how the work has been done. It must contain su-
ffi cient information to make the study reproduci-
ble. The statistical methods have to be specifi ed.

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 fi ndings.

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 fi rstly read only 
the Abstract, reading the article only when they 
fi nd 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 defi ned when fi rst 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 fi rst 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 identifi ed in the text using 
Arabic numeral in parenthesis. The names of all authors were provided. When exist more than six authors, list the fi rst 
sixauthors followed by et al. The initial and the fi nal 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 fi nal magnifi cation 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.

� Confl ict of Interest – Any confl ict of interest, mainly fi nancial agreement with companies whose products are alluded to in 
the paper, is clearly disclosed in the manuscript.

� Check that each fi gure is cited in the text. The illustrations are not merged in the text.

� The photographs are supplied as TIFF or JPG fi les and saved at a resolution of 300 dpi (dots per inch) at fi nal size.

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

� A list of abbreviations is provided.
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